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1.0 INTRODUCTION

Lake Herman Quarry, owned and operated by Syar Industries Inc. (Syar), is located near the City
of Vallejo in Solano County, California (Appendix A, Figure 1). The site is bordered by Lake
Herman Road on the southwest side and Blue Rock Springs Golf Course to the northwest. Syar
Industries is proposing an expansion of the active mining area over the next 35 years.

The proposed mining expansion will alter the existing landscape, thereby potentially altering
surface water hydrology both on and off-site. The primary purpose of this hydrologic study is to
evaluate the surface drainage characteristics of the site under both existing and proposed
conditions to understand the project’s hydrologic impacts and need to mitigate these potential
impacts. This study will be used to evaluate the potential hydrological impacts of the proposed
mining expansion for the Draft Environmental Impact Report (DEIR). This report summarizes
the hydrologic analyses conducted to determine approximate necessary detention pond volumes
and locations for the expanded quarry area. A comparison of runoff volumes associated with pre-
and post-mining land use characteristics were utilized to determine the potential increase in
runoff rates and volume.

The term “project site” is used throughout this document to refer to the entire area covered under
the DEIR. The term "quarry" is used throughout this document to refer to the portions of the site
involved in active mining operations and those proposed for expanded mining operations. The
term “quarry”, therefore, includes the areas of mining operations including, the area where
overburden is stored, the area where rock processing and material stockpiling is located, and the
access roads connecting the various portions of the project site and the quarry pit where
extraction activity is centered. The project site includes the quarry, as well as areas proposed for
expansion and any areas within the project site occupied by the quarry but not used for active
mining purposes or proposed for mining as part of the Project.

1.1  Existing Conditions

The entire Lake Herman Quarry project site is approximately 468 acres of which 321 acres are
actively used for the quarry (Appendix A, Figure 2). The existing quarry pit, which is actively
mined, is approximately 113 acres. The elevation of the project site ranges from about 200 feet at
the bottom of the quarry pit to about 965 feet at the peak of Sulphur Springs Mountain. The large
valley east of Sulphur Springs Mountain is known as Sky Valley. Drainage from the east side of
Sulphur Springs Mountain flows to Sulphur Springs Creek, eventually draining into Lake
Herman to the south and then to San Pablo Bay.

1.2 Proposed Mining Expansion

The quarry expansion plan calls for the expansion of the active quarry pit from 113 acres to
approximately 211 acres over the next 35 years. Although a final configuration of the mine is
identified in the grading plan, the direction of mining and the mine configuration at any point in
time is influenced by the location of the resource and the needs of the consumer. The proposed
expansion includes extending the depth of excavation from the existing 210 feet above mean sea
level (msl) to zero feet (msl).
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Improvements to Lake Herman Road to enhance vehicular safety and truck ingress/egress are
also included as part of the Project. Improvements would occur along an approximately 2,280-
foot segment of the Lake Herman Road from the Solano County/Vallejo City limit line to several
hundred feet east of the Lake Herman Quarry entrance. Improvements include enhancing the
pavement structural section, lane widening, addition of paved shoulders, addition of a left turn
lane into the quarry entrance for eastbound truck traffic, a merge lane for westbound trucks
leaving the quarry, and a transition section to the east side of the quarry entrance. Much of the
increased paving that would result from the improvements would occur on the southwest side of
Lake Herman Road and would increase the roadway width by as much as 22 feet. Improvements
on the northeast side are limited to the entrance and the approach to the entrance. The existing
road varies in width from 23 to 47 feet through the segment planned for improvement. All road
improvements would be within the existing right-of-way.

In addition to the expansion of the mining operations and the widening of Lake Herman Road,
the proposed project also includes the replacement of a bridge near Sky Valley Road at the
crossing of Sulphur Springs Creek. The dilapidated bridge consists of a wood plank deck, steel
joists and steel and wood supporting members, approximately 80 feet long. This bridge will be
replaced as part of this project to allow for emergency vehicle egress/ingress. Some of the bridge
supporting members will remain and 14 new 24 inch diameter reinforced concrete piers will be
added. The new piers and abutments will be constructed above the Ordinary High Water (OHW).
The existing wood deck, which is attached to joists, will be removed and replaced with two
railroad flat cars welded together. The existing pilings will remain in place. Rock slope
protection is proposed on both sides of the creek bank for approximately 2,100 square feet of
which a portion would be below the OHW.

The proposed mining expansion, road improvements, and bridge replacement will alter the
existing landscape, thereby potentially altering surface water hydrology both on and off-site. The
primary purpose of this preliminary hydrologic study is to evaluate the surface drainage
characteristics of the site under both existing and proposed conditions to understand the project’s
hydrologic impacts and need to mitigate these potential impacts.

20 SITE DESCRIPTION

2.1  Topography and Soil

The project site is part of the Sulphur Springs Mountain mineral resource area that has been
designated by the State of California as a Mineral Resource of Regional Significance. The
primary mineral resource being mined is an intrusive rock of volcanic origin known as pillow
basalt, due to its rounded pillow-like appearance in the field. Rock material is Mesozoic ultra
basic intrusive rock, specifically pillow basalts with minor amounts of other rock types (LSA,
2008).

Steep slopes up to 70 percent gradient exist on both sides of the Sulphur Springs Mountain
ridgeline. The expansion area includes the eastern slopes of Sulphur Springs Mountain, which
contain numerous debris and mud flow landslides. These landslide deposits are typically shallow
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and involve just the soil zone on the steeper slopes. Surface conditions indicate that many of the
shallow landslides are recent (LSA, 2008).

The final excavated slopes are proposed to be constructed to a maximum overall slope ratio of
0.5H:1V. These slopes include a 25-foot wide bench each with a 50-foot vertical face. The
intervening slopes between the benches are nearly vertical (LSA, 2008).

Pertinent features within the project site include numerous drainage courses, several sediment
ponds, and various aggregate and overburden stockpiles. A paved access road enters the project
site from Lake Herman Road and numerous unpaved haul roads provide access to various mining
locations on-site.

2.2  Watershed and Drainages

The overall project area defined by Syar Industries, Inc. is approximately 468 acres and ranges in
elevation from 200-feet to 965-feet (NAVD88). The majority of the project site is undisturbed,
disturbed or compacted earth with a very small portion of the total area being impervious. The
facility manages stormwater by collecting it in existing detention basins (approximately 1.6
acres) and using it in mining and/or process related activities. Only a small portion of the
stormwater that falls on the project site is discharged to surface water. Some portions of the
western area of the project site discharge to Blue Rock Springs Creek, which eventually
discharges to the Napa River and eventually the San Pablo Bay. The large valley east of Sulphur
Springs Mountain is known as Sky Valley. Drainage from the east side of Sulphur Springs
Mountain flows to Sulphur Springs Creek, eventually draining into Lake Herman to the south
and then to San Pablo Bay.

2.3  Rainfall

Solano County’s Mediterranean climate is typified by warm dry summers and mild winters.
Rainfall distribution is affected significantly by topography with most of the rainfall being
concentrated along the western county border over the Vaca Mountain range. The greatest
amount of rainfall, averaging over 40 inches annually, occurs over the Vaca Mountains, with
rainfall levels decreasing easterly away from the mountains. The lowest mean annual rainfall for
the county occurs in the lower southeastern corner. The overall mean annual precipitation for the
project site is approximately 17 inches (Prism, 2010).

3.0 REGULATORY SETTING

Regulatory authority exists on both the county, state, and federal levels for the control of
stormwater quality and quantity in California. Current regulations focus on controlling erosion
from on-site earth moving activities and minimizing impacts to adjacent watercourses.

Mining activities at the project site are subject to the requirements of the National Pollutant
Discharge Elimination System (NPDES) General Permit for Discharges of Storm Water
Associated with Industrial Activities Excluding Construction Activities (referred to hereinafter as
the General Permit). The General Permit, which is administered by the San Francisco Bay
Regional Water Quality Control Board (RWQCB) regulates discharges from certain types of
industrial facilities, including mining operations. The General Permit requires the regulated
facility, among other things, to prepare and maintain a Storm Water Pollution Prevention Plan
(SWPPP). The current SWPPP was developed in accordance with the State Water Resource
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Control Board’s Storm Water Management and Reporting Requirements as stated in Section B
of the Water Quality Order No. 97-03-DWQ (General Permit No. CAS000001). The primary
objectives of the SWPPP are:

e To identify and evaluate sources of pollutants associated with industrial activities that
may affect the quality of stormwater discharges and authorized non-stormwater
discharges from the facility.

e To identify and implement site specific best management practices to reduce or prevent
pollutants associated with industrial activities in stormwater discharges and authorized
non-stormwater discharges.

e Toaid in the implementation and revision of the SWPPP required by Section A of the
General Permit.

In addition to the guidelines outlined in the General Permit, the mine’s current operation is also
regulated under the Mining and Reclamation Plan for Syar Lake Herman Quarry (LSA, 2008) as
required by the State Surface Mining and Reclamation Act. The purpose of the Mining and
Reclamation Plan is to introduce alternative methods for mining and reclamation of the quarry
property. In summary, the plan outlines appropriate mining techniques for each individual
segment of the mining area. The mining techniques are based on the unique topography, soil
condition, and geologic condition of the land prior to mining.

The Clean Water Act is the major federal legislation governing the water quality for the project
site. The objective of the act is “to restore and maintain the chemical, physical, and biological
integrity of the nation’s waters.” The State of California’s Porter —-Cologne Water Quality Act
(Division 7 of the California Water Code) provides the basis for water quality regulation within
California. The SWRCB administers water rights, water pollution control, and water quality
functions throughout the state, while the RWQCBSs conduct planning, permitting, and
enforcement activities. The San Francisco Bay Region of the RWQCB regulates water quality in
this region.

In addition to regional and federal regulatory guidelines presented above, Solano County also has
guidelines concerning surface hydrology. The Solano County Water Agency developed the
Hydrology Manual (referred to hereinafter as the Manual) for the consistent and equivalent
studies of drainage and flood control facilities within Solano County (Solano, 1999). The manual
refers to the Solano County Road Improvement Standards and Land Development Requirements
for additional hydrologic analysis guidelines for areas of Solano County not within the limits of a
municipality.

Given the proposed expansion of the mining operations, the following guidelines were reviewed
and considered in this hydrologic analysis:

1. The Solano County Post Construction Runoff Management Requirements (Solano, 2008)
states that the “Post development runoff volume shall not exceed pre-development runoff
volume for the 2-year, 24-hour storm event. Post-development runoff volumes shall be
determined by the same method used to determine pre-development conditions.” In
addition to runoff volumes, post-development runoff rates shall not exceed pre-
development runoff rates.
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2. The General Permit requires the retention of stormwater runoff such that the turbidity of
the discharged stormwater shall not exceed 100 Nephelometric Turbidity Units (NTU)
(CRWQCRB, 2005). In addition to the turbidity requirement of the General Permit, the
Erosion and Sediment Control Field Manual for the San Francisco Bay RWQCB states
that sediment basins shall be designed to mitigate the increase of sediment runoff from a
post-construction site be sized using the Rational Method and associated equations
outlined in subsequent section of this report (RWQCB, 2002).

3. The Solano County Water Agency’s Hydrology Manual requires that any land
disturbance that has the potential to increase stormwater runoff and volume from a site be
reduced to pre-project conditions. The manual describes the methods required for the
hydrologic analysis which will be described in more detail in subsequent sections.

These guidelines were used as the basis for the hydrologic analysis further discussed below.

4.0 HYDROLOGIC ANALYSIS

The purpose of this study was to determine the hydrologic characteristics associated with the
proposed Lake Herman Quarry expansion project (pre and post expansion conditions). Surface
water concerns associated with the proposed quarry expansion focus on how surrounding
properties and drainage infrastructure, as well as receiving water bodies, may be impacted by an
increase in surface runoff resulting from planned future mining activities.

Recognizing that the expanded quarry will continuously change over the next 35 years, for the
purpose of this hydrologic study and with the intent to address current regulatory guidelines
associated with surface water management, two conditions were considered and analyzed; pre-
expansion or existing conditions and full-expansion condition. These two conditions are further
described below:

1.  Existing condition, with the project site in its current condition (Appendix A, Figure 2).
The existing conditions were established based on the site condition as of November
2009.

2. Full-expansion condition, with expansion of mining (quarry pit) from 113 acres into
approximately 211 acres and an increase in the depth of mining from the existing
surface elevations to zero feet elevation (msl). This condition would result in a large
open terraced pit with all runoff originating within the quarry pit area draining to the
approximate middle of the project area (Appendix A, Figure 3).

Potential impacts to surface water hydrology between these two phases will be relative to the rate
at which the proposed quarry is developed, and depends on many factors outside the scope of
this Hydrologic Study.

This report is limited by the scope of services and the project site information available at the
time of the analysis. Therefore, this report is limited to a discussion of the existing conditions as
provided by Syar Industries and the full-expansion conditions. The capacity and effectiveness of
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the existing stormwater detention ponds was not analyzed. In addition the preliminary estimates
of new detention pond sizes required to mitigate the full-expansion of the quarry do not include
details of design or final location. A hydraulic analysis of the existing drainage and culvert
system of the project site, including Lake Herman Road was beyond the scope of this study. It
was assumed that the Lake Herman Road Improvement Project is compliant with the regulatory
guidelines of the Solano County Road Improvement Standards and Land Development

Requirements (Solano, 2008).

4.1  Hydrologic Analysis Methodology

For the determination of the pre and post-construction runoff rates and volumes, hydrographs
were developed using techniques outlined in the Solano County Water Agency Hydrology
Manual and a U.S. Army Corps of Engineers Hydrologic Engineering Center Hydrologic
Modeling System (HEC-HMS) computer model (Section 4.2).

For the determination of the volume of sediment basins needed for mitigation of the increase in
sediment load for interim conditions, the Rational Method along with the techniques outlined in
TR-55 were used (Section 4.3) Table 1 summarizes the analyses, and associated methods and

precipitation events used.

Table 1. Summary of Hydrologic Analyses and Associated Methodologies

Analyses Method Precipitation Event Regulatory
Reference
Peak Flow Analysis HEC-HMS 10 and 100 yr, 24 hour Solano County Water
Agency
Volume Analysis HEC-HMS 10 and 100 yr, 24 hour Solano County Water
Agency
Sedimentation Control Rational Formula 10 yr IDF curve General
Permit/(RWQCB)

4.2  HEC-HMS Model Development

Version 3.3 of the USACE Hydrologic Engineering Center’s Hydrologic Modeling System
software (HEC-HMS) was utilized to compute peak flows at specific locations within the Lake
Herman Quarry property. HEC-HMS simulates precipitation-runoff and routing processes and
allows the generation of storm hydrographs. The procedures outlined in the HEC-HMS
Technical Reference and User Manuals were followed for developing, simulating, and
interpreting results from the HEC-HMS model. The discussion below follows the sequential

steps in developing the HEC-HMS Model specific to this preliminary study.

4.2.1 Watershed Delineation

Once the characteristics of the project area are understood through the processes outlined in the
Manual, the project area was divided into sub-watersheds, referred to in HEC-HMS and
hereinafter as basins. A basin element represents a complete watershed that was separated into
three distinct processes: loss rate, transform, and baseflow. The quantity of rainfall that falls and
infiltrates is represented by a loss rate method. The excess rainfall which does not infiltrate and
becomes runoff was represented by a transform method. Groundwater contributions to channel

flowrate were represented by a baseflow method.
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Flow path directions within the project area were obtained from the SWPPP (Syar, 2009).
Watershed characteristics such as land use cover, topography and the need to examine runoff
hydrographs at specific locations, all factored into the division process. The basins were
delineated using ArcGIS10 with existing site topography contours from the USGS Seamless
Server (USGS, 2010). Once delineated, the basins that define the physical drainage system were
entered into the HEC-HMS. The physical drainage system is comprised of seven basins (Appendix
A, Figure 3).

4.2.2 Loss Method

HEC-HMS offers various methods for assigning abstractions of precipitation to account for the
depth of rainfall that either infiltrates into the soil horizon, or is captured in depressional storage
sinks and does not contribute to runoff. Following methods outlined in the Manual, the
Initial/Constant precipitation loss method was used for the determination of losses for each basin.
Tables B1 and B2 in Appendix B summarize the loss parameters used for the HEC-HMS
analysis.

Initial Loss

Initial loss values (inches of rainfall) account for interception and depression storage of rainfall.
No runoff occurs from pervious areas until this quantity of precipitation has been exceeded.
Table 2 shows the following land uses and initial losses that were found to be present for the
project area basins.

Table 2. Recommended Initial Losses (Solano, 1999)

Land Use Recommended Initial Loss (in.)
Open Fields with Minimal Vegetation 0.2
Wooded Areas 0.4
Paved Areas 0.3

Constant Loss

Constant loss rates are determined through the identification of existing soil types and the
corresponding hydrologic soil group classification. The Natural Resource Conservation Service
(NRCS) assigned constant loss rates for each hydrologic soil group:

e Group A soils have low runoff high infiltration rates even when thoroughly wetted. They
consist chiefly of deep well to excessively drained sands or gravels and have a high rate
of water transmission (greater than 0.30 in/hr).

e Group B soils have moderate infiltration rates when thoroughly wetted and consist
chiefly of moderately well to well drained soils with moderately course textures. These
soils have a moderate rate of water transmission (0.15-0.30 in/hr).

e Group C soils have allow infiltration rates when thoroughly wetted and consist chiefly
of soils with a layer that impeded downward movement of water and soils with
moderately fine to fine texture. These soils have a very low rate of water transmission
(0.05-0.15 in/hr).
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e Group D soils have high runoff potential. They have very low infiltration rates when
thoroughly wetted and consist chiefly of clay soils with a high swelling potential, soils
with a permanent high water table, soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious material. These soils have a very low
rate of water transmission (0-0.05 in/hr).

The hydrologic soil groups for the project watershed basins were identified through the use of
the published Soil Survey of Solano County, California (Solano, 1977). These soil types,
identified by number, are listed in Table 3. The majority of the site is comprised of D soil types
which have the lowest constant loss rate of the soil groups.

Table 3. Syar Quarry Surface Soil Types
Soil Type Hydrologic Soil Group
Los Osos Dibble
Clear Lake Clay
Hambright-Loam
Altimont Clay
Toomes Stony Loam
Capay Silt Loam
Trimmer Loam
Graviota Loam

wligliviiv]ivliwilwi@]

Percent Impervious

In addition to the loss rates discussed above, the percentage of land area that is impervious must
be entered into HEC-HMS for each basin. The Manual list impervious percentages for different
land uses, however the majority of the site falls under the Open Space land use classification.
The Manual lists the impervious percentage for open space as a range between one and five
percent impervious. For the purpose of this study, developed areas of the project area were
assumed to be five percent impervious to account for heavily compacted areas, roadways, and
other impervious surfaces. The percent impervious values for the basins (for existing and full-
expansion conditions) adjacent to the road were adjusted to reflect the addition impervious area
of the road.

4.2.3 Transform Method

The Manual recommends the use of the Snyder Method for transforming excess rainfall into a
runoff hydrograph. This method estimates unit hydrographs based on the physical characteristics
of the watershed/channel system. The data requirements for the Snyder method are:

e Snyder’s standard lag (hrs)—time in hours from the centroid of rainfall excess to the peak
flow at the point of analysis.

e Snyder’s peaking coefficient (cfs)—the peak flow for the unit hydrograph at the point of
analysis. A value of 0.45 is recommended by the Manual.

The Snyder Lag is defined as the time from the centroid of rainfall to the time of peak flow.
Snyder’s standard lag can be determined using Equation 1.
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L, =0.34*(0.728 - 0.00546* P)* (A/(S°*)** Equation 1
Where:

Snyder’s standard lag time (hrs)

Percent urbanization or the percentage of the watershed that is
commercial, industrial, residential, institutional, and otherwise
developed. Percent urbanization is not the same as percent
impervious

Area of watershed (acres)

Slope of main channel (ft./ft.)

A
S

Based on the Lake Herman Road Improvement Project design plans, the widening of Lake
Herman Road would not alter the existing flow paths or basin delineations.

4.2.4 Baseflow Method

Baseflow accounts for the quantity of flow contributed from groundwater, and not direct
precipitation-runoff. For modeling design storms, each basin requires an initial baseflow.
Because historic streamflow gage data does not exist for each basin and because the contribution
of groundwater relative to the direct precipitation-runoff is minimal at high flows, the baseflow
for each basin was assumed to be zero.

4.2.5 Precipitation Events

The project site is subject to Solano County’s precipitation duration/frequency design criteria as

stated in the Solano County Road Improvement Standards and Land Development Requirements
(Solano, 2006). Section 1-6.6 of the document states that peak runoff from the project area shall

be calculated for pre- and post-development conditions using return periods as listed below:

e 100-year storm for drainage areas greater than 3,200 acres
e 10-year storm event for drainage areas smaller than 640 acres

For the purpose of this hydrologic study and based on discussion with Solano County
Engineering staff , it was determined that both the 10 and 100-year events be utilized for peak
runoff analysis (Solano County, 2010).

The Manual contains appropriate design storm rainfall depths for any location in Solano County.
The range of return periods is from 2 to 100 years and for any storm duration between 5 minutes
and 60 days. Following the procedure outlined in the Manual, design rainfalls were calculated as
a fraction of the mean annual precipitation (MAP), shown in an isohyetal map of Solano County
(Appendix A, Figure 5).

Table 4 lists the rainfall depths used for the 10 and 100-year storm events for the project site.
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Table 4. Solano County Design Rainfall Depths

Time Interval (min) Design Storm Event Frequency Rainfall (in.)
10 year 100 year
5 0.34 0.51
10 0.46 0.69
15 0.55 0.82
30 0.74 1.11
60 1.0 1.49
120 1.35 2.01
180 1.6 2.39
360 2.16 3.22
720 2.91 4.33
1440 3.91 5.83

4.3  Sediment Control Model Development

The Erosion and Sediment Control Field Manual (Field Manual) published by the San Francisco
Bay RWQCB outlines the preliminary steps in determining the required volume of a sediment
basin given increases peak runoff rates (RWQCB, 2002). The Field Manual recommends the use
of the Rational Method (Equation 2) for determining the required volume of a sediment basin:

Q=CiA Equation 2
Where:

Peak runoff rate expected from the site (cfs)
Runoff coefficient

Design storm event rainfall intensity(in./hr)
Contributing area (acres)

Q
C
i

A

The underlying assumption of the Rational Method is that a steady, uniform rainfall rate will
produce maximum runoff when all parts of a watershed are contributing to the point of
concentration outflow, a condition that is met after the time of concentration t. has elapsed. Time
of concentration is defined as the time required, with uniform rain, for 100 percent of a tract of
land to contribute to the direct runoff at the outlet (Viessman, 1995). Runoff is assumed to reach
maximum when the rainfall intensity lasts as long as t.. The time of concentration for each basin
was found by using the Kiprich equation (Equation 3):

t, =0.0078L%7's %% Equation 3
Where:

Time of concentration (min.)
Length of channel from headwater to outlet (ft.)

tc
L
S Average watershed slope (ft/ft)

The runoff coefficient is assumed constant during a storm event. The Field Manual does not
explicitly state which design storm event to use for calculating the peak runoff rate. The
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California Stormwater BMP Handbook references using the 10-year design storm Intensity
Duration Frequency (IDF) curve and the time of concentration from each individual basin to
determine the rate of rainfall for each basin. Once the flow is calculated using the above
equation, the surface area of the pond can be determined using Equation 4 and assuming a
minimum 2-foot depth:

A=(12*Q)/V, Equation 4
Where:
A = Surface area of settling basin with 2-foot minimum
depth (ft)
Q = Peak runoff rate calculated from equation above (cfs)
Vs = Settling velocity of particles (ft/sec.)

The settling velocity of the particles can be obtained from the following table:

Table 5. Settling Velocities for various Particles Sizes (CRWQCA, 2002)

Particle Size (mm) Particle Description Settling Velocity Vs
(ft/sec.)
0.5 Coarse sand 0.19
0.2 Medium sand 0.067
0.1 Fine sand 0.023
0.05 Coarse silt 0.0062
0.02 Medium silt 0.00096
0.01 Fine silt 0.00024
0.005 Clay 0.00006

In order to calculate an estimated sediment pond volume, a particle size of 0.02 mm was selected
for the project area as a representative particle size for the two predominate soil types within the
two basins, Los Osos Dibble Loam and Clear Lake Clay. The potential particle sizes present for
each soil type vary not only across the surface of the Basins, but also in the vertical stratum of
the soil layers.

The California Stormwater Quality Association (CASQA, 2003) also outlines a method for
sizing detention ponds using the Rational Formula. Instead of using the individual time of
concentrations associated with each basin, CASQA recommends using the 10-year, 6 hour storm
event where the rainfall depth for each basin would be determined by the associated IDF curve.
This method was explored and found that the detention pond volumes using the CASQA method
were lower relative to the individual time of concentration method outlined above. Therefore the
volumes determined using the individual lag times for each basin resulted in the more
conservative detention basin volume and were used to compare detention pond sizes for
increased stormwater runoff detention.

4.4  Hydrological Analysis Results

The hydrological analyses described above were conducted for both existing and full-expansion
conditions. For full-expansion conditions, it was assumed that the quarry pit would expand to the
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full extent proposed in the Lake Herman Quarry Expansion Plan, but the remaining topography
of the project area would remain intact. Because of the expansion of the quarry pit, some basin
sizes and flow paths will change. Existing and full-expansion condition basin delineation and
flow path figures can be found in Appendix A (Figures 3 and 4). For the full expansion
conditions, the vegetation would be removed. It is important to note that the following results do
not take into account existing detention ponds on the project site. A full analysis of the existing
detention ponds and their effectiveness is beyond the scope of this report, as is the designing of
the outlet structures of the detention basins.

4.4.1 Peak Runoff Rates

Utilizing the rainfall data discussed above and the HEC-HMS model input data recorded in
Appendix B, hydrographs were developed for each basin. Table 6 lists the peak runoff flows and
volumes for each basin and design storm event for both existing and full-expansion conditions. A
comparison of the peak runoff rates and volumes for the 10- and 100-year 24-hour storm event is
presented in Table 6 and 7. The basins did not experience an increase in peak runoff rates or
volumes and therefore will not be analyzed for mitigation measures. The decrease in peak runoff
rates is due to the expansion of the quarry pit which subsequently decreased the overall drainage
area that contributes runoff to these basins. Basin 4 consists of the expanded quarry pit which
acts as a large detention basin that will not contribute flow off-site, and therefore will not be
analyzed for mitigation measures.
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Table 6. Peak runoff rate comparison between existing and full-expansion conditions

10 YR-24 hr Peak Runoff Rate (cfs)

100 YR-24hr Peak Runoff Rate (cfs)

Basin Existing | Sl Percent Existing | Sl Percent
1D Conditions | —PaNSION | Hitterence | Conditions | =<PansIoN | pitterence
Conditions Conditions

1 38.1 29.1 -24% 46.7 35 -25%
2 66.9 52.8 -21% 82 63.3 -23%
3 59.2 55.3 -1% 72.4 67.2 -1%
4 Active Quarry Pit

5 4.9 5.1 0% 5.7 5.7 0%
6 98 18.4 -81% 123 21.4 -83%
7 23.2 22.7 -2% 26.9 26.3 -2%

Table 7. Runoff volume comparison between existing and full-expansion conditions.

10 YR-24 hr Runoff Volume (ac.-ft.)

100 YR-24hr Runoff Volume (ac.-ft.)

ID Conditions Conditions Difference | Conditions Conditions Difference
1 15.6 11.5 -26% 24.4 18.0 -26%
2 27.2 20.5 -25% 42.8 32.3 -25%
3 24.1 22.2 -8% 37.8 34.8 -8%
4 Active Quarry Pit

5 1.1 1.1 0% 1.9 1.9 0%
6 41.7 6.0 -86% 65.7 9.4 -86%
7 7.7 7.6 -1% 12.1 7.6 -37%

4.4.2 Summary and Comparison of Results

The results from the hydrologic analyses conducted demonstrate that the proposed expansion of
quarry activities would not result in an increase in stormwater runoff rate or volume. Therefore,
no mitigation measures would be needed to comply with local and state regulatory guidelines.

It should be noted that the above analysis does not take into account the gradual expansion
process the quarry would undergo once the expansion begins. The analysis assumed only two
conditions, existing and full-expansion. It is recognized that during the gradual expansion of the
quarry, the topography will change and some basins may merge or divide depending on the
varying mining conditions. Syar Inc. would be responsible for updating the existing SWPPP and
having an adaptive Best Management Practices (BMPs) set in place to account for the changing
conditions.
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5.0 PROPOSED BRIDGE CROSSING

A detailed hydrologic and hydraulic analysis was not completed for the proposed bridge
replacement site and is beyond the scope of this study. It was assumed that the final design of the
bridge would be compliant with the Solano County Road Improvement and Land Development
Guidelines (Solano, 2008).

As previously mentioned, the proposed project includes the replacement of an existing bridge
crossing. Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM)
were reviewed to determine if the proposed bridge replacement was located in a FEMA flood
hazard zone. Based on a review of the maps it was determined that the bridge crossing site lies
within the FEMA Zone A floodplain (Figure 6, Appendix A).FEMA defines the Zone A
floodplain as a floodplain which has no baseflood elevation and has not been modeled by FEMA.
Because the bridge is located within a FEMA floodplain, the hydrologic, hydraulic analyses, and
improvement plans will be subject to review by the Solano County floodplain manager.

6.0 CONCLUSIONS

The purpose of this study was to determine the hydrologic characteristics associated with the
proposed Lake Herman Quarry expansion project. For the purpose of this hydrologic analysis,
two conditions of the project (existing and full-expansion) were analyzed with the intent to
address current regulatory guidelines associated with surface water management. The
methodologies discussed in this Hydrologic Study follow acceptable standards intended to
comply with local, state, and federal guidelines. The parameters used may have to be altered
during a subsequent design phase and as the mining expansion evolves to accommodate current
site conditions.

The results from the hydrologic analyses conducted demonstrate that the proposed expansion of
quarry activities would not result in an increase in stormwater runoff rate or volume. Therefore,
no mitigation measures would be needed to comply with local and state regulatory guidelines,
however sedimentation basins may still be required as a BMP to facilitate SWPPP compliance.

1174109001-32046 14 % WINZLER Sy KELLY
April 2013



7.0 REFERENCES

California Regional Water Quality Control Board (RWQCB), San Francisco Region. August
2002. Erosion and Sediment Control Field Manual.

California Stormwater Quality Association (CASQA), January 2003. California Stormwater
BMP Handbook, Construction.

California State Water Resources Control Board, Division of Water Quality, September 2005.
Draft Industrial General Permit Fact Sheet.

California State Water Resources Control Board, Division of Water Quality, September 2009.
Construction General Permit Fact Sheet.

NOAA Atlas Il. http://www.wrcc.dri.edu/pcpnfreq.html. 1973

NRCS. Urban Hydrology for Small Watershed. Technical Release 55. USDA — Natural
Resources Conservation Service, Conservation Engineering Division. June 1986.

NRCS. Solano County Soil Survey Draft Maps. 2009.

PRISM Climate Group, Oregon State University, http://www.prismclimate.org Map created
September 2010

Solano County, California. February 2008. Road Improvement Standards and Land Development
Requirements

Solano County Department of Public Works, Personal Communication, June 2010
Solano County Water Agency, Solano County Hydrology Manual, June 1999

State of California Department of Transportation (Caltrans). IDF32 — Intensity-Duration-
Frequency Rainfall Program for California. September 1998.

Syar Industries Inc., February 2008. Stormwater Pollution Prevention Plan. Solano County
California.

LSA Associates, Inc., April 2008. Mining and Reclamation for Syar SolanoQuarry

U.S. Army Corp of Engineers User’s Manual: Hydrologic Modeling System (HEC-HMS).
Version 2.1, January 2001.

U.S. Army Corp of Engineers Technical Reference Manual: Hydrologic Modeling System
(HEC-HMS). March 2000.

1174109001-32046 15 TF WINZLERS& KELLY
April 2013












N:\US\Eureka\Projects\2005 & Bexond\11741 SolanoCo-DeQtResourceMgmt\11741-09-001 Syarguarry-ElR\GIS\MaQs\Figures\deroquy\F4 Herman POST Baiin Deliniation.mxd - 1

:04:42 PM

190 o
o -
. 170 Yo
<0
9 f=)
=
\7,\f
7 NN 2
=) -
X S
. AQ
O
N
\6\\9
100
I~
Cc 7z
A2 O ] hA
RN Basin 6 v
Basin 2
\::
) S
q}‘)
s}
c
P
(o]
|'ue Rock Sprin . .
S ,- . \..:9 G ‘—'
. Basin 1 Basin 4 %, S
(Proposed
Quarry Pit)
170
Y e [é 2
b o) ) }? R
v
pe!
180 2 &
\O t‘:
l'/{ 3 \\é
1 523
o [N} e Y
) © Basin 5
\50
15¢ 5. <
90 \/(/ ‘C_:, (=] ‘5’,
(=] (=]
v,
) O =)
N ) N
Basin 3
.\"10 I
3 %
S0
g 1. o)
0 L4g v *\?Q
\4’
7 o2 ,
~ 0 \/‘:9
(//f
Sy 4, S,
c g 0 ,./.n
gs 90
A0 %
NS e
o) 2
[ \:3/‘ &
° g, 7 GN
% v
Figure 4
Proposed Quarry Pit 30 ft. Contour 0 320 640 1,280 ft Full-Expansion
L L L L I Basin Delineation
) 1inch = 650 feet printed at 11x17 H
Project Area Draft Hydrologic Report
V4 Sources: NAD 1983 State Plane Lake Herman
California Zone Il FIPS Syar Quarry
0402 Feet Lambert Conformal Conic
_ i i iniati i GCS North American 1983 =~
Full-Expansion Basin Deliniation (Typical) b Notth Amarics 1983 2
o]
. Cartography Date Project # %”
| o Full-Expansion Flow Path GG 4/3/2013 1174109001 www.w-and-k.com &




FIGURE 5


ggarrison
Text Box




FIGURE 5



Figure 6
FEMA Flood Insurance Map


ggarrison
Text Box
Figure 6 
FEMA Flood Insurance Map


Appendix B
HEC-HMS Model Inputs and Results



Table B1

Lag Time Approximation for Lake Hermann Quarry (Existing and Full-Expansion Conditions)
Calculated using Snyder's Standard Lag Formula

Existing Condition

Basin ID Flow Path Length (ft.) Starting Elevation (m) Starting Elevation (ft.) Ending Elevation (m) Ending Elevation (ft) Slope (ft/ft) Percent Urbanization Avrea of Basin (ac.) Area (sg. mi) Lag Time (hrs.)
1 2487 140 459 110 361 0.040 0 57.4 0.090 0.77,
2 3476 235 771 105 344 0.123 0 100.9 0.158 0.77.
3 5314 270 886 100 328 0.105 0 89.1 0.139 0.76!
4 Quarry Pit
5 362 290 951 240 787 0.453 0 5.4 0.008 0.38!
6 4613 230 754 70 230 0.114 0 156.4 0.244 0.84
7 1498 235 771 105 344 0.285 0 28.5 0.045 0.55!

Full Expansion (5% Impervious)

Basin ID Flow Path Length (ft.) Starting Elevation (m) Starting Elevation (ft.) Ending Elevation (m) Ending Elevation (ft) Slope (ft/ft) Percent Urbanization Area of Basin (ac.) Area (sg. mi) Lag Time (hrs.)
1 2487 140 459 110 361 0.040 0 42.3 0.066 0.72!
2 2634 235 771 105 344 0.162 0 76 0.119 0.71!
3 4953 270 886 100 328 0.113 0 81.8 0.128 0.74
4 Quarry Pit
5 362 290 951 240 787 0.453 0 5.4 0.008 0.38!
6 1797 225 738 90 295 0.246 0 22.12 0.035 0.53]
7 1412 230 754 105 344 0.290 0 28.2 0.044 0.55!




Table B2

Loss Parameters for Existing and Full-Expansion Conditions

Existing Conditions

Basin ID Initial Loss (in.) Constant Loss Rate (in./hr.) Percent Impervious
1 0.125 0.02 2.0%
2 0.150 0.02 1.4%
3 0.149 0.02 1.5%
4 0.125 0.02 2.0%
5 0.200 0.06 0.5%
6 0.186 0.02 0.8%
7 0.184 0.02 0.8%

Full-Expansion Conditions (5% Impervious)

Basin ID Initial Loss (in.) Constant Loss Rate (in./hr.) Percent Impervious
1 0.125 0.02 2.0%
2 0.157 0.02 1.4%
3 0.149 0.02 1.5%
4 0.125 0.02 2.0%
5 0.200 0.02 0.5%
6 0.200 0.02 0.5%
7 0.192 0.02 0.7%






