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Flood and Drainage Analysis January 2022
Sargent Quarry

1. Introduction and Background

1.1 Description of Project Area

This drainage analysis is prepared for the proposed Sargent Ranch Quarry Site located
approximately 5 miles south of the town of Gilroy, California, west of Highway 101 at
36°55°01” N Latitude’ 121°33°47” W Longitude. The quarry will primarily be accessed
from Highway 101 on Old Monterey Road. Refer to Figure IA AND 1B, Appendix A

for Regional and Site maps, respectively.

Sargent Ranch Management Company, LLC will operate the Sargent Quarry. The
operation is new and no previous mining has occurred on the site. The Sargent Ranch

property encompasses 5,274 acres in Santa Clara county.

The project area is approximately 403 acres including approximately 298 acres of active
mining operations and 105 acres of potential geotechnical setback area. It is estimated
that this site contains approximately 35.016 million tons of sand and gravel aggregate and

that the operation could have a mining term of 30 years depending on consumption rates.

1.2 Objective

The objective of this drainage report is to quantify storm water flow rates and flood limits
for the pre- and post-mining conditions and reclamation and to design water conveyance
facilities to safely convey the water around and through the quarry site. Scour, sediment

transport and water quality are also addressed.

1.3 Existing Conditions

The Project site has a land use designation of “Agricultural Ranchlands” and is
surrounded by agricultural and ranching lands to the north, south, and west. Hwy 101

bounds the site on the east. There are no structures in the proposed development area.

Site topography consists of gently rolling to moderately steep hillsides with moderate to
well defined drainages. Elevations within the project area range from approximately 800
feet along the ridges to approximately 150 feet at the lower eastern portions of the site.
Vegetation includes a light to moderate growth of grasses, shrubs and some riparian

habitat in the drainage areas.
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Two major creeks, Tar Creek and Sargent Creek, and other smaller drainages affect the
mining areas and access to the site. Tar Creek runs west to east, just north of the project
site and enters a concrete box culvert under the railroad track and Hwy 101. Tar Creek
then continues to flow to the east through riparian vegetation for about 1700 feet before
entering Pajaro River. Sargent Creek runs north to south and bisects the southern portion
of the mining site where the first two phases of mining operation will take place. An
impoundment of Sargent Creek exists about 2,000 feet upstream of the proposed Phase 1
quarry access road crossing of the creek. The impoundment was created when cattle
ranchers using the property built a 6 ft high earthen dam at least 50 years ago. The depth
of water behind the dam is about 5 feet at the deepest. Normal season flow generally is
entirely retained by the impoundment based on discussions with Verne Freeman, project
manager for the Sargent Ranch Quarry. Refer to Figure 1B, Appendix A for the location

of the creeks.

The site is not located within the 100-year flood zone as shown on the latest FEMA
FIRM - Flood Insurance Rate Map Community Panel No. 060337, Appendix E

The 100-year flood zone derived in this study is based on the 2007 Santa Clara Drainage
Manual hydrologic method for determining flows from a drainage area greater than 200
acres in area. The FEMA FIRM did not include Tar Creek in the mapping which is of the

Pajaro River flood event.

14 Project Description (Mining Phases and Reclamation)

The Project involves the mining of sand and gravel, and ultimately, reclamation of the
quarry disturbed areas from mining activities. Of the project site’s 403 acres,
approximately 298 acres comprise the area of proposed mining. The proposed processing
plant is located near Highway 101, just south of Tar Creek and is roughly 14 acres in
size. The mining quarries will be excavated in four phases. Phases 1 and 2 are located
just south of Tar Creek about 2,000 feet southwest of the existing Old Monterey Road
terminus (not a county road on ranch property) at the ranch. The Plant and office sites
are located at the northern end of the property. Phases 3 and 4 of the quarry will be
located about 8,800 feet south west of the existing terminus of Old Monterey Road at the

ranch. The remaining portions of the site would not be utilized for mining, processing, or
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reclamation activities and would be maintained in their current conditions. Refer to

Figure 1B in Appendix A.

Access to the plant site from the north will be on Old Monterey Road, which exits Hwy
101 approximately 0.8 miles north of the plant site. Northbound trucks leaving the plant
site will utilize and existing road going under Hwy 101 before merging onto northbound

101 approximately one quarter mile north of the plant.

The northerly access from Old Monterey Road will cross over Tar Creek prior to entering
the plant site. A bridge with a span of 70 feet is proposed for this crossing to avoid
impacts to the riparian vegetation. The bridge and plan site are shown on Figure 3C with
relation to Tar Creek. The access to the Phases 3 and 4 quarry will include a crossing
over Sargent Creek. This crossing will include the installation of an arch culvert pipe

spanning the drainage channel.

Reclamation activities would be conducted on mining phases that are completed. When
Phases 3 and 4 mining activities cease the road and culverts in Sargent Creek will be
removed and the disturbed area will be revegetated in accordance with requirements of
the CADFW and ACOE as conditions of approval in the 1601 and 404 permits to be
obtained for work in waters of the U.S.

2. Design Methodology and Assumptions

The objective of this drainage report is to quantify storm water flow rates and flood limits
for the pre- and post-mining conditions and reclamation and to design water conveyance
facilities to safely convey the water around and through the quarry site. Scour, sediment

transport and water quality are also addressed.

The quarry and plant site will not operate if a rain event of one-half inch or more is
forecasted which will be monitored due to Industrial SWPPP requirements. Poor outside
operating conditions will occur on the quarry roads and within the quarry itself that will
hinder the ability to mine and process material. However, the storm drain conveyance

structures and creek crossings are designed to convey the 100-year storm event.

The drainage analysis is based on the Santa Clara County Drainage Manual 2007. The

drainage manual requires a channel to be designed to safely convey a 10-year storm event
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with one foot of freeboard from HGL to the lowest adjacent bank. However, the manual
also states flows up to the 100-year event exceeding the 10-year event shall be conveyed
in streets provided that development is not subject to flooding. Since the Tar Creek
bridge would be flooded and the quarry inaccessible the 100-year storm event was

designed to convey the stormwater under the bridge.

The Unit Hydrograph Method was used to estimate peak discharges. WIN TR-55
software developed by Natural Resources Conservation Service (NRCS) was used to

determine the runoff rates based on the SCS Curve Numbers.

Latest HEC-RAS version 5.0.7 software is used to model the flows in Tar Creek and
Sargent Creek. Cross-sections of the creeks are imported from AutoCAD Civil 3D.

Facility sizing is performed using AutoCAD Hydroflow Express Extension, which
utilizes Manning’s Equation. All hydrologic calculations are included in Appendix B and

facility sizing are included in Appendix C.

3. Hydrologic Analysis

Hydrologic analysis is included Sargent Creek and Tar Creek in the vicinity of the site
and various location where other smaller drainage areas contribute flows that enter the
proposed site. Major areas of concern include the following:

» Sargent Creek access road crossing just north of Pits #3 and #4

* Tar Creek flood limits at the plant site

* Drainage tributary to Pit #1

* Drainage tributary to Pit #3

3.1 Watershed Areas

All of the property that is subject to quarry activity is part of the Uvas-Llagas
watershed, which is part of the larger Pajaro River Watershed. The USGS 7.5-minute
maps and Aerial Survey were used to determine the tributary watershed areas for the site.
Tributary areas to Sargent and Tar Creeks are also divided into smaller subareas, as

shown in the Figures in Appendix A and summarized in Table 1 below.

Table 1 — Watershed Areas
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Sub-Area Acres
Sargent Creek (Figure 2A)
Area SC 1 104 ac
Area SC 2 281 ac
Area SC 3 503 ac
Total Tributary Area 888 ac
Tar Creek (Figure 3A)
Area TC 1 53 ac
Area TC 2 284 ac
Area TC 3 859 ac
Area TC 4 696 ac
Area TC 5 487 ac
Area TC 6 499 ac
Area TC 7 1065 ac
Area TC 8 235 ac
Total Tributary Area 4,178 ac
Pit #1 Drainage (Figure 4)
Area Cl1 43 ac
Pit #3 Drainage (Figure 5)
Area S1 75 ac

3.2 Land Use and SCS Curve Number

The land use designation was determined by inspection of aerial imagery. All of the
watershed areas include Agricultural Rangeland. The deep drainages are densely covered
by riparian shrubs and trees. Areas above the top of bank are covered by low brush and

grassland.

Web Soil Survey site at http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm was

used to determine hydrologic soil type for each sub-areas. Refer to Appendix D for Soils
Maps and descriptions. Most of the soils within the watershed areas are Type C and D.
Combined with the land use, a weighted SCS Curve Number was calculated for each

watershed. Summary of the calculations are tabulated in Table 2 below.

Page 5



Flood and Drainage Analysis January 2022
Sargent Quarry

33 Time of Concentration, Tc

Time of concentration, Tc, for each sub-area was calculated as the travel time from the
upstream most point in the tributary area. The SCS Travel Method utilizing TR-55
software was used to determine the Tc. First, the time of the sheet flow was determined
from the most upstream end of the watershed, not exceeding 100 feet in length, followed
by shallow concentrated flow calculations, and finally channelized flow (if applicable) to
reach the point of concentration. There is an existing cattle pond upstream along Sargent
Creek, above Pits #3 and #4, as shown in 2B, Appendix A. Tc for Sargent Creek was
determined based on the assumption that this existing pond was full and no additional
time of concentration was added as an El Nifio type wet winter has a greater possibility of
a 100-year event which could conservatively also have enough rain prior to the event to
have filled the impoundment. All calculations are attached in

Appendix B.

Table 2 — Weighted SCS CN and Tc

Sub-Area CN Ti Tc
Sargent Creek (Figure 2A)
Area SC 1 72 11 min 11 min
Area SC 2 69 12 min 24 min
Area SC 3 71 14 min 38 min
Tar Creek (Figure 3A)
Area TC 1 71 66 min 66 min
Area TC 2 71 10 min 76 min
Area TC 3 58 26 min 102 min
Area TC 4 73 18 min 120 min
Area TC 5 73 16 min 136 min
Area TC 6 72 27 min 163 min
Area TC 7 61 37 min 200 min
Area TC 8 71 48 min 248 min
Pit #1 Drainage (Figure 4)
Area C1 71 21 min 21 min
Pit #3 Drainage (Figure 5)
Area S1 73 14 min 14 min
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3.4 Rainfall Intensity

The rainfall precipitation data for the 100-year storm event was determined from the
Santa Clara County Mean Annual Precipitation (MAP) Isohyets Map, Figure A-2 and
Intensity-Duration-Frequency Curves (IDF), Figure B-6 (attached in Appendix D). IDF
curves for 25-inches MAP value was selected at the watershed’s centroid. The SCS Type
I-unit hydrograph distribution was used for generating the runoff hydrographs. 100-year
storm event with the 24-hour storm duration generates 6.96 in of rainfall.

3.5 Hydrologic Results (Runoff Rates)
Summary of the runoff rates calculations and watershed parameters are shown below:

Table 3 — Summary of Existing Runoff Rates and Parameters

Watershed Acres SCSCN Tc l100 Qoo (cumulative)
Sargent Creek (Figure 2A)
Area SC 1 104 ac 72 11 min 6.96 in 265 cfs
Area SC 2 281 ac 69 24 min 6.96 in 767 cfs
Area SC 3 503 ac 71 38 min 6.96 in 1914 cfs
Total Tributary
Area 888 ac Qutlet 1914 cfs
Tar Creek (Figure 3A)
Area TC 1 53 ac 71 66 min 6.96 in 57 cfs
Area TC 2 284 ac 71 76 min 6.96 in 739 cfs
Area TC 3 859 ac 58 102 min 6.96 in 1516 cfs
Area TC 4 696 ac 73 120 min 6.96 in 2226 cfs
AreaTC 5 487 ac 73 136 min 6.96 in 2985 cfs
Area TC 6 499 ac 72 163 min 6.96 in 3683 cfs
Area TC 7 1065 ac 61 200 min 6.96 in 4493 cfs
Area TC 8 235 ac 71 248 min 6.96 in 4711 cfs
Total Tributary
Area 4,178 ac QOutlet 4711 cfs
Pit #1 Drainage (Figure 4)
Area C1 43 ac 71 21 min 6.96 in 86 cfs
Pit #3 Drainage (Figure 5)
Area S1 75 ac 73 14 min 6.96n 186 cfs
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4. Hydraulic Analysis
4.1 Sargent Creek Access Road Crossing

Flow in Sargent Creek is modeled using HEC-RAS version 5.0.7 software.

Sargent Creek alignment is defined from 1’ aerial contours and then entered into HEC-
RAS software as the main channel reach. The reach is modeled starting from the
northern upstream end of the Creek, stretching approximately 11,800 ft to the south.
Cross-sections are imported into HEC-RAS at 200 ft intervals for the entire length of the
reach. Manning’s coefficient of 0.08 was chosen as an average coefficient for the bottom
and the banks of the channel. The coefficient was determined from Table F-1 of the
drainage manual for open channels with unmaintained vegetation as tall as flow depth.
Since most of the floodplain consists of tall grass and shrubs n-value of 0.08 was
assumed. Refer to Figure 2B, Appendix A for the HEC-RAS schematic of Sargent Creek

in the vicinity of the access road.

An arch culvert crossing is proposed at HEC-RAS station 3860. The culvert is designed
to convey the flow for the 100-year intensity storm with free board equal to 1/3 of the
culvert rise. The culvert will span the creek bed leaving the channel bottom undisturbed
to convey flows in a more natural manner than a fully closed conduit. Based on the
Hydrologic Analysis, the existing 100-year flow in Sargent Creek at that location is 265
cfs. The velocity under existing (no crossing) conditions is calculated as 6.0 ft/s. As
seen from the calculation in Appendix C, a low-profile culvert with 35’ span and 11’ rise
is adequate to convey the 100-year flows. The culvert increases the velocity in the
channel to 8.2 cfs during the 100-year event. The slopes and the inside edge of the
culvert will be armored with rip-rap to mitigate potential scouring from the higher creek

velocities at the culvert during the 100-year event.

The outfall velocity of 8.2 fps will be reduced to normal flow velocity of 6 fps a short
distance and will only affect a very small portion of the stream channel due to the length
of the culvert being only 66 feet of the stream channel’s total length of 12,000 feet before
it leaves the site and enters the Pajaro River. The culvert will not significantly affect
scour during storm events of lesser intensity than the 100 yr event analyzed either. The

limits of rip-rap are shown on the detail on the next page:
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4.2 Tar Creek Flood Limits

The 100-year flow in Tar Creek was also modeled using HEC-RAS version 5.0.7
software. Tar Creek alignment is defined from aerial contours and then entered into
HEC-RAS software as the main channel reach. The reach is modeled starting
approximately 8400’ northwest of the plant site and ending at the Creek crossing with
Hwy 101. Cross-sections are imported into HEC-RAS at 200 ft intervals for the majority
of the reach. In the vicinity of the plant site, the intervals are entered every 100 ft for
more accurate analysis at that location. Manning’s coefficient of 0.08 was also chosen

for the bottom and the banks of the channel based on similar vegetation density as the
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Sargent Creek floodway. Refer to Figure 3B, Appendix A for the HEC-RAS schematic
of Tar Creek in the vicinity of the site plant.

The plant site is located just north of the downstream terminus of Tar Creek affecting
stations 800 to 400. The existing flow in the Creek at that location is 4,711 cfs during the
storm of 100-year intensity. The existing velocities vary from 2.5 to 3.6 ft/s with
floodplain widths ranging from 800’ to 500°. The 100-year calculated flood limits of Tar
Creek extend approximately 350 south into the plant site, as shown in Figure 3B,
Appendix A. The existing 100-year water surface elevations at the site vary from 162.7
ft to 158.9 ft flowing approximately 2-3 feet deep at the northern edge of the plan site.

To mitigate the flood limits from encroaching into the plant site, a 5’ high berm is
proposed along the northern boundary of the plant, from HEC RAS station 1000 to 350.
Another 4’ high berm is proposed on the north side of Tar Creek to channel the flows
under a 5-foot long, 70°-wide bridge and bring the plant access road above the flood

plain. The proposed berms will be armored against scour with rip-rap.

HEC RAS modeling determined that with the berms, the velocities decrease by
approximately 0.5-1.0 feet per second upstream of the bridge and the water surface
elevation rises by about 0.8-1.0 feet for 300 feet upstream of the bridge. The bridge is
designed to convey the 100-year flood flow with 0.7 feet of free board. Since the
drainage manual states the 10-year event must be conveyed with one foot of freeboard the
0.7 feet of freeboard for the 100-year event is adequate. In the vicinity of the plant site,
the water surface elevation rises by approximately 0.2-1.1 feet and the velocities increase
by 0.3-1.9 feet per second. The depth of flow along the berm protecting the plant site
will be 3 feet leaving approximately 2 feet to the top of the berm.

The proposed quarry improvements affect the flood limits of Tar Creek only in the
vicinity of the plant. Three hundred (300) feet upstream of the plant, the post-
development 100-year water surface elevation is 0.6 ft higher than the existing and 700
feet upstream the proposed and existing water surface elevation are identical. There are
no developed structures upstream of the plant. The proposed and existing velocities and
water surface elevation are also identical at the downstream limit of the plant (HEC RAS
Station 300) before Tar Creek reaches the existing culvert under railroad track and Hwy
101.
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The bridge will create a backwater during storm events exceeding a 5-year event. This
will cause a similar condition where scour is reduced upstream due to the reduced
velocity in the upstream of the bridge. Due to the rip-rap placement along the berm
protecting the quarry processing plant site the scour will also be reduced through this
section of the creek when a storm event a 5-year event occurs. The storm events below a
5 yr event will pass within the bridge span and stay in the creek bed without a change in

scour between existing and proposed conditions.

4.2.1 Tar Creek Bridge Scour
A scour analysis for the proposed bridge abutments and piers was performed to determine
the necessary rip-rap reinforcement. The scour analysis and rip-rap sizing are based on
the Federal Highway Administration Bridge Scour Analysis, HIRE equation.
Contraction, pier and abutment scour is analyzed to determine a total scour of 5 feet in
depth at the bridge piers and 18-20 feet at the bridge abutments. Based on the
calculations in Appendix D, the minimum size rip-rap reinforcement for the bridge piers
is 7-inch rock size with the thickness of 2 feet. However, 12-inch rip rap will be used as
it is a readily available project from a rock quarry. The extent of the pier rip-rap shall be
6 feet around the perimeter of each pier, based on the pier width of 3 feet. Rip-rap
reinforcement for the bridge abutments shall consist of 12-inch rock size placed at a
thickness of 1.2 feet and extending 7.6 feet horizontally, 6 feet vertically, and 25 feet

downstream of the abutments, as shown below:
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4.2.2 Tar Creek Sediment Transport and Water Quality

Sediment transport analysis was performed for Tar Creek to determine the effect of the
development on the water quality at the downstream end of the creek before the outfall to
Pajaro River. The analysis is based on the Federal Highway Administration publications,
utilizing Kodoate Method, Power Function Relationship. This method is applicable to
the small particle transport analysis, such as silt and fine sand. Based on the Web Soil
Survey, most of Tar Creek’s surficial soil is loam clay and thus, Kodoate Method is a
conservative approach to sediment transport. Refer to Appendix D for the sediment

transport calculations.

Sediment transport is calculated in tons per day upstream and downstream of the
proposed bridge where the bridge and plant site berm affect the width and depth of the
floodway. The post- and pre-development values are compared based on the average
velocities, depth of flow, and width of the floodplain. As shown below and in Appendix
D, the sediment transported by the floodway upstream of the bridge is decreased for the

post-development conditions due to a decrease in velocities caused by the bridge
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constricting the floodway. Sediment transport is also decreased downstream of the
bridge at the plant site due to the decrease in the width of the flood plain that reduces the
scour surface area of the floodplain. By armoring the berms and bridge piers against
scour, the sediment loading at those locations is mitigated providing an additional

reduction in floodway surface area from scour and sediment transport.

Proposed Existing
Upstream | Downstream Upstream Downstream
of Bridge of Bridge of Bridge of Bridge
Average Width Floodplain (ft) 222 412 213 610
Average Depth of flow (ft) 11.7 11.0 11.7 10.7
Average Velocity (ft/s) 6.3 4.2 6.5 3.7
qs (ton/ft/day) 671 222 707 158
Qs (ton/day) 148,787 91,355 150,261 96,444
Total Qs (ton/day) 240,000 247,000

4.3 Drainage at Pit #1

Pit #1 is located west of the plant site and will be excavated during Phases 1 and 2 of the
mining project. There is a significant drainage that will be disturbed during the Pit #1
excavation. Based on the Hydrologic Analysis, this drainage contributes 86 cfs during
the storm of 100-year intensity. The concentrated flow is proposed to be conveyed via a
36” culvert located between Pit #1 and Overburden Stockpile, as shown in Figure 4,
Appendix A. The culvert will extend further southeast under the access road and outlet at
the natural drainage depression, as in historic conditions. The flow through the culvert is
inlet controlled, the velocity in the culvert is 12.4 ft/s. Refer to Appendix C for culvert
sizing. Due to the velocity at the outlet, 18-inch rock in a layer 2 feet thick will be placed
for 25-feet downstream of the outlet. The rock will protrude above the flowline of the
channel to dissipate the flow and reduce velocity in the outflow. The length of rip-rap is
similar to the requirement for the Sargent Cr culvert based on the HEC-23 Circular
recommendation that the minimum length of the rip-rap be 25 feet or 2X depth of flow.
The depth of flow is 3 feet in the culvert.

4.4  Drainage at Pit #3
Pit #3 is located at the southern portion of the mining site. A drainage area totaling 75 ac
is tributary to the northwest portion of Pit #3. The calculated 100 yr flow is 186 cfs. This

flow will be diverted into a 12° wide, 2’ deep swale running along several benches on the
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northern side of Pit #3. The ditch will be constructed when it is necessary to intercept the
drainage course at Pit #3. The pit will be excavated from the top of the westerly ridge
down to the branch where the swale will be constructed at an elevation of 300 feet. Refer
to Figure 5, Appendix A for swale location. The proposed swale will outlet into an
existing natural drainage swale on the east side of the Pit. The flow will continue under
the access road via 3-36” culverts and outlet into Sargent Creek just upstream of the
existing drainage swale outfall into Sargent Creek. The outfall doesn’t modify flow
conditions in Sargent Creek from existing conditions. Refer to Appendix C for swale and
culverts sizing. The length of rip-rap is similar to the requirement for the Sargent Cr
culvert based on the HEC-23 Circular recommendation that the minimum length of the
rip-rap be 25 feet or 2X depth of flow. The depth of flow is 3 feet in the culvert.
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Appendix A — Drainage Exhibits
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Flood and Drainage Analysis August 2020
Sargent Quarry

Appendix B — Hydrologic Calculations



WinTR-55 Current Data Descr

--- ldentification Data --

User: mfrench Da
Project: Culvert Pit 3 Un
SubTitle: Ar

State: California
County: Santa Clara

Filename: K:\01 Mammoth\4020 Sargent Ranch\document

--- Sub-Area Data ---

Name Description Reach

Area C1 Outlet

Total area: 42.70 (ac)

--- Storm Data --
Rainfall Depth by Rainfall Retur

2-Yr  5Yr  10-Yr  25-Yr
@(in) ~ (n)  (in)  (in)

3.0 4.08 4.56 5.64

Storm Data Source: User-provided custo
Rainfall Distribution Type: Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page

1

iption

te: 8/29/2016
its: English
eal Units: Acres

s\drainage study\calcs\Culvert.w55

Area(ac) RCN Tc

42.7 71 .349

n Period

50-Yr  100-Yr  1-Yr
@iy ~ (in)  (in)

6.48 6.96 .0

m storm data

8/29/2016 1:47:31 P



mfrench Culvert Pit 3
Santa Clara County, Califor
Storm Data
Rainfall Depth by Rainfall Retur

2-Yr  5Yr  10-Yr  25-Yr
@(in) ~ (n)  (in)  (in)

3.0 4.08 4.56 5.64

Storm Data Source: User-provided custo
Rainfall Distribution Type: Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page

1

nia

n Period

50-Yr  100-Yr  1-Yr
@iy  (in)  (in)

6.48 6.96 .0

m storm data

8/29/2016 1:47:31 P



Culvert Pit 3

mfrench
Santa Clara County, Califor
Watershed Peak Table
Sub-Area Peak Flow by Rainfall Return Pe

or Reach  100-Yr
Identifier  (cfs)

SUBAREAS
Area C1 85.67

REACHES
OUTLET 85.67

WinTR-55, Version 1.00.10

Page

1

nia

riod

8/29/2016

1:47:31 P



mfrench Culvert Pit 3
Santa Clara County, Califor
Hydrograph Peak/Peak Time Ta

Sub-Area Peak Flow and Peak Time (hr) by Rai
or Reach  100-Yr
Identifier  (cfs)

(hr)

SUBAREAS
Area C1 85.67
10.11

REACHES
OUTLET 85.67

WinTR-55, Version 1.00.10 Page

1

nia
ble

nfall Return Period

8/29/2016

1:47:31 P



mfrench Culvert Pit 3
Santa Clara County, Califor
Sub-Area Summary Table
Sub-Area Drainage Timeof Curve Receiv

Identifier Area Concentration Number Reac
(ac) (hr)

Area C1 42.70 0.349 71 Outle

Total Area: 42.70 (ac)

WinTR-55, Version 1.00.10 Page

1

nia
ing Sub-Area
h  Description
t
8/29/2016

1:47:31 P



mfrench Culvert Pit 3
Santa Clara County, Califor
Sub-Area Time of Concentration
Sub-Area  Flow Mannings's End

Identifier/ Length Slope n Area
(ft) (ft/ft) (sq ft)

Area C1
SHEET 100 0.0590 0.240
SHALLOW 2920 0.0700 0.050

Ti

WinTR-55, Version 1.00.10 Page

1

nia
Details
Wetted Travel

Perimeter Velocity Time
(ft)y  (ft/sec) (hr)

0.159
0.190

me of Concentration .349

8/29/2016 1:47:31 P



mfrench Culvert Pit 3

Santa Clara County, Califor nia
Sub-Area Land Use and Curve Numbe r Details
Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area  Number
Group (ac)
Area C1 Pinyon - juniper (good ) D 42.7 71
Total Area / Weighted Curve Number 42.7 71

WinTR-55, Version 1.00.10 Page 1 8/29/2016 1:47:31 P



WinTR-55 Current Data Descr iption

--- ldentification Data -- -

User: mfrench Da te: 8/31/2016
Project: Sargent Creek Crossing Un its: English
SubTitle: Ar eal Units: Acres

State: California
County: Santa Clara
Filename: K:\01 Mammoth\4020 Sargent Ranch\document s\drainage study\calcs\Sargent Creek.w55

--- Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
Area SC 1 Area SC 2 104 72 .188
Area SC 2 Area SC 3 281 69 0.207
Area SC 3 Outlet 503 71 .233

Total area: 888 (ac)

--- Storm Data --
Rainfall Depth by Rainfall Retur n Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
(in) (in) (in) (in) (in) (in) (in)
3.0 4.08 4.56 5.64 6.48 6.96 .0
Storm Data Source: User-provided custo m storm data

Rainfall Distribution Type:  Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 8/31/2016 9:50:23 A



mfrench Sargent Creek Crossing
Santa Clara County, Califor
Storm Data
Rainfall Depth by Rainfall Retur

2-Yr  5Yr  10-Yr  25-Yr
@(in) ~ (n)  (in)  (in)

3.0 4.08 4.56 5.64

Storm Data Source:
Rainfall Distribution Type: Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page

User-provided custo

1

nia

n Period

50-Yr  100-Yr  1-Yr
@iy  (in)  (in)

6.48 6.96 .0

m storm data

8/31/2016 9:50:23 A



mfrench Sargent Creek Crossing
Santa Clara County, Califor
Watershed Peak Table
Sub-Area Peak Flow by Rainfall Return Pe

or Reach 10-Yr 100-Yr
Identifier (cfs) (cfs)

SUBAREAS
AreaSC1 120.97 264.87

Area SC 2 269.26 630.03

Area SC3 52355 1171.07

REACHES

Area SC2 120.97 264.87
Down  119.27 261.60

AreaSC3 310.78 767.08
Down  310.14 765.79

OUTLET 819.60 1913.62

WinTR-55, Version 1.00.10 Page

1

nia

riod

8/31/2016

9:50:23 A



mfrench Sargent Creek Crossing
Santa Clara County, Califor
Hydrograph Peak/Peak Time Ta

Sub-Area Peak Flow and Peak Time (hr) by Rai
or Reach  10-Yr 100-Yr
Identifier (cfs) (cfs)

(hr)y  (hr)

SUBAREAS
AreaSC1 120.97 264.87
10.01 10.00

Area SC 2 269.26 630.03
10.02 10.01

Area SC3 52355 1171.07
10.05 10.03

REACHES
Area SC2 120.97 264.87
10.01 10.00
Down  119.27 261.60
10.25 10.19

Area SC3 310.78 767.08
10.05 10.05

Down  310.14 765.79
10.10 10.08

OUTLET 819.60 1913.62

WinTR-55, Version 1.00.10 Page 1

nia
ble

nfall Return Period

8/31/2016

9:50:23 A



mfrench Sargent Creek Crossing
Santa Clara County, Califor
Sub-Area Summary Table
Sub-Area Drainage Timeof Curve Receiv

Identifier Area Concentration Number Reac
(ac) (hr)

AreaSC1 104.00 0.188 72 Area
AreaSC2  281.00 0.207 69 Area
AreaSC3 503.00 0.233 71 Outle

Total Area: 888 (ac)

WinTR-55, Version 1.00.10 Page

1

nia

ing Sub-Area
h  Description

8/31/2016

9:50:23 A



mfrench Sargent Creek Crossing
Santa Clara County, Califor
Reach Summary Table
Receiving Reach Routing

Reach Reach Length Method
Identifier Identifier  (ft)

Area SC2 AreaSC3 4499 CHANNEL
AreaSC3  Outlet 1018 CHANNEL

WinTR-55, Version 1.00.10 Page

1

nia

8/31/2016

9:50:23 A



mfrench Sargent Creek Crossing
Santa Clara County, Califor
Sub-Area Time of Concentration
Sub-Area  Flow Mannings's End

Identifier/ Length Slope n Area
(ft) (ft/ft) (sq ft)

Area SC 1

SHEET 100 0.1300 0.240
SHALLOW 785 0.4500 0.050
CHANNEL 3421 0.1200 0.080 350.00

Ti
Area SC 2
SHEET 100 0.1500 0.410
SHALLOW 475 0.3900 0.050
CHANNEL 2205 0.1600 0.080 89.00
Ti
Area SC 3
SHEET 100 0.1600 0.410
SHALLOW 198 0.3000 0.050
CHANNEL 3225 0.1000 0.080 160.00

Ti

WinTR-55, Version 1.00.10 Page

1

nia
Details
Wetted Travel

Perimeter Velocity Time
(ft)y  (ft/sec) (hr)

0.116
0.020
73.00 18.275 0.052

me of Concentration .188

0.168
0.013
16.00 23.558 0.026

me of Concentration 0.207

0.006
43.00 14220 0.063

me of Concentration .233

8/31/2016 9:50:23 A



mfrench Sargent Creek Crossing

Santa Clara County, Califor

Sub-Area Land Use and Curve Numbe

Sub-Area

Identifier Land Use

Area SC 1 Pinyon - juniper (fair
Pinyon - juniper (good

Total Area / Weighted Curve Number
Area SC 2 Pinyon - juniper (good
Pinyon - juniper (good
Total Area / Weighted Curve Number
Area SC 3 Pinyon - juniper (good
Pinyon - juniper (good

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page

1

nia

r Details

Hydrologic Sub-Area Curve

Soil Area  Number
Group (ac)
) C 29 73
) D 75 71
104 72
) C 54 61
) D 227 71
281 69
) C 10 61
) D 493 71
503 71
8/31/2016

9:50:23 A



mfrench
Santa Clara County, Califor

Reach Channel Rating Detai

Reach Reach Reach Friction

Identifier Length  Manning's Slope
(ft) n (ft/ft)

Area SC2 4499 0.08 0.02
AreaSC3 1018 0.08 0.02
Reach End

Identifier Stage Flow Area

(ft) (cfs) (sq ft)
Area SC2 0.0 0.000 0

0.5 16.726 10.5

1.0 53.831 22

2.0 176.660 48

5.0 915.421 150

10.0 3538.713 400

20.0 15558.032 1200
AreaSC3 0.0 0.000 0

0.5 41.719 25.8

1.0 133.692 53

2.0 433.375 112

5.0 2144.743 325

10.0 7737.126 800
20.0 31069.415 2200

WinTR-55, Version 1.00.10 Page

Sargent Creek Crossing

1

nia

Bottom Side
Width Slope

v

20
50

Top
Width
(ft)

Friction
Slope
(ft/ft)

0.02

0.02

8/31/2016

9:50:23 A



WinTR-55 Current Data Descr

--- ldentification Data --

User: mfrench Da
Project: Swale at Pit 1 Un
SubTitle: Ar

State: California
County: Santa Clara

Filename: K:\01 Mammoth\4020 Sargent Ranch\document

--- Sub-Area Data ---

Name Description Reach

Area S1 Outlet

Total area: 74.60 (ac)

--- Storm Data --
Rainfall Depth by Rainfall Retur

2-Yr  5Yr  10-Yr  25-Yr
@(in) ~ (n)  (in)  (in)

3.0 4.08 4.56 5.64

Storm Data Source: User-provided custo
Rainfall Distribution Type: Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page

1

iption

te: 8/29/2016
its: English
eal Units: Acres

s\drainage study\calcs\Swale.w55

Area(ac) RCN Tc

74.6 73 0.231

n Period

50-Yr  100-Yr  1-Yr
@iy ~ (in)  (in)

6.48 6.96 .0

m storm data

8/29/2016

3:02:00 P



mfrench Swale at Pit 1
Santa Clara County, Califor
Storm Data
Rainfall Depth by Rainfall Retur

2-Yr  5Yr  10-Yr  25-Yr
@(in) ~ (n)  (in)  (in)

3.0 4.08 4.56 5.64

Storm Data Source: User-provided custo
Rainfall Distribution Type: Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page

1

nia

n Period

50-Yr  100-Yr  1-Yr
@iy  (in)  (in)

6.48 6.96 .0

m storm data

8/29/2016 3:02:00 P



Swale at Pit 1

mfrench
Santa Clara County, Califor
Watershed Peak Table
Sub-Area Peak Flow by Rainfall Return Pe

or Reach  100-Yr
Identifier  (cfs)

SUBAREAS
Area S1 186.14

REACHES
OUTLET 186.14

WinTR-55, Version 1.00.10

Page

1

nia

riod

8/29/2016

3:02:00 P



mfrench Swale at Pit 1
Santa Clara County, Califor
Hydrograph Peak/Peak Time Ta

Sub-Area Peak Flow and Peak Time (hr) by Rai
or Reach  100-Yr
Identifier  (cfs)

(hr)

SUBAREAS
Area S1 186.14
10.03

REACHES
OUTLET 186.14

WinTR-55, Version 1.00.10 Page

1

nia
ble

nfall Return Period

8/29/2016

3:02:00 P



mfrench Swale at Pit 1
Santa Clara County, Califor
Sub-Area Summary Table
Sub-Area Drainage Timeof Curve Receiv

Identifier Area Concentration Number Reac
(ac) (hr)

Area S1 74.60 0.231 73 Outle

Total Area: 74.60 (ac)

WinTR-55, Version 1.00.10 Page

1

nia
ing Sub-Area
h  Description
t
8/29/2016

3:02:00 P



mfrench Swale at Pit 1
Santa Clara County, Califor
Sub-Area Time of Concentration
Sub-Area  Flow Mannings's End

Identifier/ Length Slope n Area
(ft) (ft/ft) (sq ft)

Area S1
SHEET 100 0.1300 0.240
SHALLOW 2500 0.1400 0.050

Ti

WinTR-55, Version 1.00.10 Page

1

nia
Details
Wetted Travel

Perimeter Velocity Time
(ft)y  (ft/sec) (hr)

0.116
0.115

me of Concentration 0.231

8/29/2016 3:02:00 P



mfrench Swale at Pit 1

Santa Clara County, Califor nia
Sub-Area Land Use and Curve Numbe r Details
Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area  Number
Group (ac)
Area S1 Pinyon - juniper (fair ) C 74.6 73
Total Area / Weighted Curve Number 74.6 73

WinTR-55, Version 1.00.10 Page 1 8/29/2016 3:02:00 P



WinTR-55 Current Data Descr iption

--- ldentification Data -- -

User: mfrench Da te: 8/29/2016
Project: Tar Creek Flood Limits Un its: English
SubTitle: Ar eal Units: Acres

State: California
County: Santa Clara
Filename: K:\01 Mammoth\4020 Sargent Ranch\document s\drainage study\calcs\Tar Creek.w55

--- Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
AreaTC 1 Reach A 53 71 1.105
Area TC2 Reach B 284 71 .159
Area TC3 Reach C 859 58 .434
Area TC4 Reach D 696 73 .303
Area TC5 Reach E 487 73 .268
Area TC6 Reach F 499 72 454
Area TC7 Reach G 1065 61 .611
Area TC8 Outlet 235 71 .802

Total area: 4178 (ac)

--- Storm Data --
Rainfall Depth by Rainfall Retur n Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
(in) (in) (in) (in) (in) (in) (in)
3.0 4.08 4.56 5.64 6.48 6.96 .0
Storm Data Source: User-provided custo m storm data

Rainfall Distribution Type: Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 8/29/2016 3:08:56 P



mfrench Tar Creek Flood Limits
Santa Clara County, Califor
Storm Data
Rainfall Depth by Rainfall Retur

2-Yr  5Yr  10-Yr  25-Yr
@(in) ~ (n)  (in)  (in)

3.0 4.08 4.56 5.64

Storm Data Source:
Rainfall Distribution Type: Type |
Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page

User-provided custo

1

nia

n Period

50-Yr  100-Yr  1-Yr
@iy  (in)  (in)

6.48 6.96 .0

m storm data

8/29/2016 3:08:56 P



mfrench Tar Creek Flood Limits
Santa Clara County, Califor
Watershed Peak Table
Sub-Area Peak Flow by Rainfall Return Pe

or Reach  100-Yr
Identifier  (cfs)

SUBAREAS
AreaTC1 56.77

Area TC2  725.43
Area TC3  865.28
Area TC4  1581.43
Area TC5 1157.61
Area TC6  913.43
Area TC7  1050.72

Area TC8  303.96

REACHES
Reach A 56.77
Down 56.63

Reach B 738.95
Down  728.07

Reach C  1515.67
Down 1506.86

Reach D  2226.09
Down 2221.44

ReachE  2984.80
Down 2955.79

Reach F  3682.53
Down 3623.98

Reach G =~ 4492.75
Down  4455.98

OUTLET 4710.67

WinTR-55, Version 1.00.10 Page

1

nia

riod

8/29/2016

3:08:56 P



mfrench Tar Creek Flood Limits
Santa Clara County, Califor
Hydrograph Peak/Peak Time Ta
Sub-Area Peak Flow and Peak Time (hr) by Rai
or Reach  100-Yr

Identifier  (cfs)
(hr)

SUBAREAS
AreaTC1 56.77
10.59

Area TC2  725.43
9.98

Area TC3  865.28
10.17

Area TC4  1581.43
10.08

Area TC5 1157.61
10.05

Area TC6  913.43
10.15

Area TC7  1050.72
10.28

Area TC8  303.96
10.36

REACHES
Reach A 56.77
10.59
Down 56.63
10.72

Reach B 738.95
9.98
Down  728.07
10.28

Reach C  1515.67
10.25
Down 1506.86
10.38

ReachD  2226.09
10.14
Down 2221.44
10.24

ReachE  2984.80
10.16
Down 2955.79
10.34

Reach F  3682.53
10.30
Down 3623.98
10.48

Reach G = 4492.75
10.46

WinTR-55, Version 1.00.10 Page 1

nia
ble

nfall Return Period

8/29/2016

3:08:56 P



mfrench Tar Creek Flood Limits
Santa Clara County, Califor
Hydrograph Peak/Peak Time Table (
Sub-Area Peak Flow and Peak Time (hr) by Rai
or Reach  100-Yr

Identifier  (cfs)
(hr)

Down  4455.98
10.62

OUTLET 4710.67

WinTR-55, Version 1.00.10 Page 2

nia
continued)

nfall Return Period

8/29/2016

3:08:56 P



mfrench Tar Creek Flood Limits
Santa Clara County, Califor
Sub-Area Summary Table
Sub-Area Drainage Timeof Curve Receiv

Identifier Area Concentration Number Reac
(ac) (hr)

Area TC 1 53.00 1.105 71 Reach

Area TC2 284.00 0.159 71 Reach
Area TC3 859.00 0.434 58 Reach
Area TC4 696.00 0.303 73 Reach
Area TC5 487.00 0.268 73 Reach
Area TC6 499.00 0.454 72 Reach
Area TC7  1065.00 0.611 61 Reach
Area TC8 235.00 0.802 71 Outle

Total Area: 4178 (ac)

WinTR-55, Version 1.00.10 Page 1

nia

ing Sub-Area
h  Description
A

B

C

D

E

F

G
t

8/29/2016

3:08:56 P



mfrench Tar Creek Flood Limits
Santa Clara County, Califor

Sub-Area Time of Concentration

Sub-Area  Flow Mannings's End

Identifier/ Length Slope n Area
(ft) (ft/ft) (sq ft)

Area TC 1
SHEET 100 0.0500 0.240
SHALLOW 32114 0.3500 0.050

Ti
Area TC2
SHALLOW 3071 0.1100 0.050
Ti
Area TC3
SHALLOW 8355 0.1100 0.050
Ti
Area TC4
CHANNEL 4905
Ti
Area TC5
CHANNEL 3852
Ti
Area TC6
CHANNEL 5725
Ti
Area TC7
CHANNEL 6596
Ti
Area TC8
CHANNEL 7220
Ti

WinTR-55, Version 1.00.10 Page

1

nia

Details

Wetted Travel

Perimeter Velocity Time

(ft)y  (ft/sec) (hr)

0.170
0.935

me of Concentration 1.105

0.159

0.434

4500 0.303

me of Concentration

4,000 0.268

me of Concentration

3.500 0.454

me of Concentration

3.000 0.611

me of Concentration

2.500 0.802

me of Concentration

8/29/2016

159

434

.303

.268

454

611

.802

3:08:56 P



mfrench Tar Creek Flood Limits
Santa Clara County, Califor
Sub-Area Land Use and Curve Numbe

Sub-Area

Identifier Land Use

Area TC 1 Pinyon - juniper (good

Total Area / Weighted Curve Number

Area TC2 Pinyon - juniper (good

Total Area / Weighted Curve Number

Area TC3 Pinyon - juniper (fair

Total Area / Weighted Curve Number

Area TC4 Pinyon - juniper (fair

Total Area / Weighted Curve Number

Area TC5 Pinyon - juniper (fair

Total Area / Weighted Curve Number

Area TC6 Pinyon - juniper
Pinyon - juniper

(fair
(good

Total Area / Weighted Curve Number

Area TC7 Pinyon - juniper
Pinyon - juniper

(fair
(good

Total Area / Weighted Curve Number

Area TC8 Pinyon - juniper (good

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page

nia

r Details

Hydrologic Sub-Area Curve

Soil Area  Number
Group (ac)

) D 53 71
53 71

) D 284 71
284 71

) B 859 58
859 58

) C 696 73
696 73

) C 487 73
487 73

) C 357 73

) D 142 71
499 72

) B 853 58

) D 212 71

1065 61

) D 235 71
235 71

1 8/29/2016 3:08:56 P



Flood and Drainage Analysis August 2020
Sargent Quarry

Appendix C — Hydraulic Calculations
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HEC-RAS Plan: Arch Culvert 100 River: Sargent Creek2 Reach: Sargent Creek Profile: Q100

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (ft/s) (sq ft) (ft)

Sargent Creek 12000 Q100 265.00 533.56 537.06 537.06 537.94 0.084277 7.52 35.22 20.10 1.00
Sargent Creek 11800 Q100 265.00 506.26 508.92 509.53 510.80 0.252803 11.00 24.10 18.10 1.68
Sargent Creek 11600 Q100 265.00 494.38 498.21 498.21 499.19 0.087982 7.94 33.36 17.43 1.01
Sargent Creek 11400 Q100 265.00 469.93 473.15 473.66 474.86 0.177710 10.49 25.25 14.92 142
Sargent Creek 11200 Q100 265.00 451.21 454.93 454.88 455.84 0.079812 7.68 34.52 18.01 0.98
Sargent Creek 11000 Q100 265.00 435.43 438.32 438.32 439.04 0.087992 6.79 39.04 27.91 1.01
Sargent Creek 10800 Q100 265.00 419.20 422.66 421.86 423.05 0.027620 5.01 52.86 24.18 0.60
Sargent Creek 10600 Q100 265.00 412.40 414.33 414.19 414.92 0.065460 6.13 43.22 28.86 0.88
Sargent Creek 10400 Q100 265.00 396.49 399.33 399.33 400.08 0.084575 6.93 38.25 25.69 1.00
Sargent Creek 10200 Q100 767.00 388.70 395.86 393.44 396.03 0.006143 3.31 231.64 64.42 0.31
Sargent Creek 10000 Q100 767.00 387.11 391.86 391.86 392.98 0.074174 8.50 90.27 40.32 1.00
Sargent Creek  |9800 Q100 767.00 374.36 381.56 379.83 382.01 0.017244 5.39 142.22 40.75 0.51
Sargent Creek  |9600 Q100 767.00 368.61 374.19 374.19 375.64 0.073469 9.66 79.43 27.66 1.00
Sargent Creek  |9400 Q100 767.00 363.18 369.19 366.27 369.37 0.005091 3.41 224.89 51.83 0.29
Sargent Creek  |9200 Q100 767.00 360.45 367.35 367.73 0.014834 4.96 154.59 45.40 0.47
Sargent Creek  |9000 Q100 767.00 357.76 364.28 364.43 0.017642 3.10 247.25 173.85 0.46
Sargent Creek  |8800 Q100 767.00 354.82 359.16 358.84 359.55 0.035723 5.1 167.61 160.00 0.68
Sargent Creek 8600 Q100 767.00 342.72 348.16 348.16 349.53 0.073290 9.39 81.72 30.02 1.00
Sargent Creek 8400 Q100 767.00 330.78 337.11 336.48 338.16 0.043547 8.22 93.32 27.28 0.78
Sargent Creek 8200 Q100 767.00 324.18 331.70 332.29 0.020269 6.14 124.93 31.91 0.55
Sargent Creek  |8000 Q100 767.00 320.20 327.10 327.75 0.025475 6.48 118.37 33.83 0.61
Sargent Creek  |7800 Q100 767.00 316.02 322.84 323.38 0.018694 5.92 129.49 33.32 0.53
Sargent Creek  |7600 Q100 767.00 314.44 320.17 320.52 0.010907 4.73 162.00 39.81 0.41
Sargent Creek 7400 Q100 767.00 313.28 317.29 317.67 0.019292 4.99 153.79 56.26 0.53
Sargent Creek  |7200 Q100 767.00 305.84 312.04 312.80 0.031120 7.00 109.53 32.48 0.67
Sargent Creek  |7000 Q100 767.00 302.54 309.45 309.75 0.008409 4.35 176.31 40.02 0.37
Sargent Creek  |6800 Q100 767.00 301.49 307.35 307.71 0.012444 4.85 158.12 41.63 0.44
Sargent Creek  |6600 Q100 767.00 299.56 302.77 303.46 0.043606 6.66 115.16 50.20 0.78
Sargent Creek  |6400 Q100 767.00 289.24 296.69 297.31 0.022703 6.31 121.59 32.63 0.58
Sargent Creek  |6200 Q100 767.00 282.32 288.19 288.19 289.70 0.073898 9.87 77.71 25.75 1.00
Sargent Creek  |6000 Q100 767.00 271.62 280.26 278.34 280.92 0.021292 6.50 117.91 26.56 0.54
Sargent Creek  |5800 Q100 767.00 268.82 275.89 276.50 0.022755 6.27 122.34 33.62 0.58
Sargent Creek  |5600 Q100 767.00 263.29 273.70 273.98 0.007520 4.29 178.70 35.39 0.34
Sargent Creek  |5400 Q100 767.00 261.18 272.73 272.91 0.003811 3.35 228.92 39.53 0.25
Sargent Creek  |5200 Q100 1914.00 259.47 268.51 269.91 0.037244 9.48 201.80 43.08 0.77
Sargent Creek  |5000 Q100 1914.00 253.01 264.42 265.19 0.015185 7.08 270.27 43.99 0.50
Sargent Creek  |4800 Q100 1914.00 249.52 262.67 263.09 0.007052 5.24 365.46 52.98 0.35
Sargent Creek  |4600 Q100 1914.00 247.56 259.51 260.59 0.025939 8.32 230.00 42.96 0.63
Sargent Creek  |4400 Q100 1914.00 243.79 255.96 256.64 0.014726 6.63 288.63 51.51 0.49
Sargent Creek  [4200 Q100 1914.00 242.01 253.26 253.88 0.012790 6.34 302.12 52.97 0.47
Sargent Creek  [4000 Q100 1914.00 241.33 251.60 247.82 251.97 0.006913 4.85 394.51 67.44 0.35
Sargent Creek 3860 Culvert

Sargent Creek  |3800 Q100 1914.00 238.49 248.09 248.66 0.011236 6.03 317.45 55.40 0.44
Sargent Creek  |3600 Q100 1914.00 235.03 245.15 245.89 0.017242 6.89 277.76 54.82 0.54
Sargent Creek 3400 Q100 1914.00 231.80 242.32 242.96 0.012387 6.43 297.64 49.40 0.46
Sargent Creek  |3200 Q100 1914.00 228.85 242.05 242.14 0.001486 2.41 793.68 123.81 0.17
Sargent Creek  |3000 Q100 1914.00 228.58 240.76 241.37 0.018291 6.24 306.75 73.53 0.54
Sargent Creek  |2800 Q100 1914.00 226.84 235.15 236.34 0.035719 8.75 218.69 52.66 0.76
Sargent Creek  |2600 Q100 1914.00 217.41 225.70 225.47 227.44 0.056138 10.60 180.58 45.29 0.94
Sargent Creek 2400 Q100 1914.00 207.13 213.64 213.64 215.31 0.065493 10.36 184.72 55.84 1.00
Sargent Creek  |2200 Q100 1914.00 200.54 211.64 206.19 211.77 0.002031 2.86 674.72 114.14 0.20
Sargent Creek  |2000 Q100 1914.00 200.13 210.03 210.79 0.018816 6.95 275.38 57.77 0.56
Sargent Creek 1800 Q100 1914.00 196.76 203.67 203.27 205.04 0.047778 9.38 204.03 56.37 0.87
Sargent Creek 1600 Q100 1914.00 189.40 195.61 195.05 196.56 0.036869 7.85 247.53 82.49 0.76
Sargent Creek 1400 Q100 1914.00 181.12 192.25 192.78 0.010835 5.84 327.80 58.35 0.43
Sargent Creek 1200 Q100 1914.00 179.91 189.13 189.93 0.019269 7.18 266.53 54.16 0.57
Sargent Creek 1000 Q100 1914.00 173.44 183.54 184.88 0.033603 9.30 205.86 40.72 0.73
Sargent Creek  |800 Q100 1914.00 168.52 178.18 179.14 0.023933 7.84 244.25 50.59 0.63
Sargent Creek  |600 Q100 1914.00 164.36 175.13 175.70 0.012177 6.03 317.18 58.96 0.46
Sargent Creek  |400 Q100 1914.00 162.57 172.50 173.16 0.013146 6.52 293.39 50.40 0.48
Sargent Creek  |200 Q100 1914.00 158.80 166.00 166.00 168.01 0.065387 11.38 168.16 41.95 1.00




Plan: Arch Culvert 100 Sargent Creek2 Sargent Creek RS

: 3860 Culv Group: Culvert#1 Profile: Q100

Q Culv Group (cfs) 1914.00 | Culv Full Len (ft)

# Barrels 1 | Culv Vel US (ft/s) 11.94
Q Barrel (cfs) 1914.00 | Culv Vel DS (ft/s) 8.20
E.G. US. (ft) 251.97 | Culv Inv El Up (ft) 243.80
W.S. US. (ft) 251.60 | Culv Inv El Dn (ft) 241.30
E.G. DS (ft) 248.66 | Culv Frctn Ls (ft) 1.48
W.S. DS (ft) 248.09 | Culv Exit Loss (ft) 0.48
Delta EG (ft) 3.31 | Culv Entr Loss (ft) 1.35
Delta WS (ft) 3.51 | Q Weir (cfs)

E.G. IC (ft) 251.97 | Weir Sta Lft (ft)

E.G. OC (ft) 252.17 | Weir Sta Rgt (ft)

Culvert Control Inlet | Weir Submerg

Culv WS Inlet (ft) 248.40 | Weir Max Depth (ft)

Culv WS Ouitlet (ft) 248.09 | Weir Avg Depth (ft)

Culv Nml Depth (ft) 3.74 | Weir Flow Area (sq ft)

Culv Crt Depth (ft) 4.60 | Min El Weir Flow (ft) 252.86
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HEC-RAS Plan: 3-Span River: Tar Creek Reach: Tar Creek Profile: Q100

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fft) (ft/s) (sq ft) (ft)

Tar Creek 8400 Q100 4711.00 256.85 266.88 267.69 0.015418 7.41 674.45 140.45 0.54
Tar Creek 8200 Q100 4711.00 250.78 263.70 264.60 0.015456 7.62 621.50 110.01 0.54
Tar Creek 8000 Q100 4711.00 249.96 259.06 260.34 0.030526 9.77 562.34 156.07 0.74
Tar Creek 7800 Q100 4711.00 245.20 257.24 257.69 0.006377 5.47 911.82 156.29 0.36
Tar Creek 7600 Q100 4711.00 244.52 255.89 256.35 0.007048 5.60 909.20 167.48 0.38
Tar Creek 7400 Q100 4711.00 241.32 250.41 250.41 253.03 0.058136 12.97 363.25 71.10 1.01
Tar Creek 7200 Q100 4711.00 235.04 246.72 247.57 0.011495 7.39 637.84 86.19 0.48
Tar Creek 7000 Q100 4711.00 229.45 240.19 240.19 242.99 0.057289 13.41 351.32 63.29 1.00
Tar Creek 6800 Q100 4711.00 224.06 236.81 237.39 0.007643 6.17 780.58 120.72 0.40
Tar Creek 6600 Q100 4711.00 222.54 233.85 231.79 235.03 0.019362 8.71 541.53 86.20 0.61
Tar Creek 6400 Q100 4711.00 217.72 226.30 226.30 228.71 0.057302 12.44 378.55 78.62 1.00
Tar Creek 6200 Q100 4711.00 210.73 223.49 224.18 0.008254 6.76 720.90 94.50 0.41
Tar Creek 6000 Q100 4711.00 205.03 221.69 222.45 0.008902 7.03 670.18 75.90 0.42
Tar Creek 5800 Q100 4711.00 203.56 220.30 220.90 0.006413 6.25 757.77 85.01 0.36
Tar Creek 5600 Q100 4711.00 201.50 218.84 219.50 0.007661 6.52 722.12 82.63 0.39
Tar Creek 5400 Q100 4711.00 201.28 217.30 217.93 0.007944 6.38 739.27 93.07 0.40
Tar Creek 5200 Q100 4711.00 198.88 213.04 211.53 214.98 0.031798 11.15 422.64 62.15 0.75
Tar Creek 5000 Q100 4711.00 193.46 204.61 204.33 207.02 0.050539 12.44 378.56 70.09 0.94
Tar Creek  |4800 Q100 4711.00 187.67 200.24 201.23 0.016565 7.98 590.60 93.52 0.56
Tar Creek  |4600 Q100 4711.00 187.33 198.74 199.17 0.006127 5.60 956.41 172.97 0.35
Tar Creek  |4400 Q100 4711.00 186.22 197.02 197.49 0.012073 5.60 861.21 198.61 0.46
Tar Creek  |4200 Q100 4711.00 184.14 196.01 196.17 0.003713 3.29 1460.83 307.69 0.26
Tar Creek  |4000 Q100 4711.00 180.64 194.89 195.24 0.005722 4.80 993.26 164.94 0.33
Tar Creek 3800 Q100 4711.00 180.57 192.62 193.50 0.013631 7.61 639.06 107.27 0.51
Tar Creek 3600 Q100 4711.00 178.34 188.36 189.41 0.033651 8.23 572.63 149.98 0.74
Tar Creek 3400 Q100 4711.00 174.69 185.44 185.72 0.010500 4.25 1114.81 338.62 0.41
Tar Creek 3200 Q100 4711.00 172.99 184.75 184.90 0.002046 3.28 1577.58 264.14 0.21
Tar Creek 3000 Q100 4711.00 171.54 183.66 184.10 0.009826 5.33 883.92 176.87 0.42
Tar Creek 2800 Q100 4711.00 170.27 182.56 182.84 0.004084 4.31 1092.71 153.86 0.29
Tar Creek 2600 Q100 4711.00 168.44 181.29 181.63 0.009770 4.67 1008.62 245.43 0.41
Tar Creek 2400 Q100 4711.00 167.60 178.88 179.30 0.014109 5.23 901.13 243.47 0.48
Tar Creek 2200 Q100 4711.00 164.81 175.86 176.40 0.014772 5.94 793.74 184.62 0.50
Tar Creek 2000 Q100 4711.00 163.49 173.39 173.84 0.011014 5.37 877.73 190.43 0.44
Tar Creek 1800 Q100 4711.00 161.96 171.45 171.72 0.009699 4.24 1134.91 340.12 0.40
Tar Creek 1600 Q100 4711.00 159.63 169.35 169.56 0.011958 3.68 1280.14 523.05 0.41
Tar Creek 1400 Q100 4711.00 157.64 167.58 167.76 0.006952 3.36 1401.06 436.09 0.33
Tar Creek 1300.* Q100 4711.00 157.56 166.93 167.07 0.006573 3.10 1520.80 518.14 0.32
Tar Creek 1200 Q100 4711.00 157.48 166.28 166.42 0.006507 2.93 1616.72 598.54 0.31
Tar Creek 1100.* Q100 4711.00 155.67 165.62 165.76 0.006712 2.97 1588.61 583.58 0.32
Tar Creek 1000 Q100 4711.00 153.86 165.04 165.16 0.005245 2.75 1710.39 581.34 0.28
Tar Creek 900.* Q100 4711.00 152.20 164.67 162.21 164.74 0.003136 2.16 2176.80 722.72 0.22
Tar Creek 850 Bridge

Tar Creek 840 Q100 4711.00 151.72 163.67 163.77 0.003624 2.69 2043.23 828.45 0.24
Tar Creek 800 Q100 4711.00 151.32 163.10 163.27 0.006846 3.30 1428.25 451.64 0.33
Tar Creek 700.* Q100 4711.00 151.25 162.36 162.55 0.007497 3.56 1322.31 397.86 0.34
Tar Creek 600 Q100 4711.00 149.73 161.24 161.56 0.013486 4.51 1044.70 342.75 0.46
Tar Creek 500.* Q100 4711.00 149.10 159.86 160.21 0.013502 4.70 1003.05 310.25 0.46
Tar Creek  |400 Q100 4711.00 147.65 159.04 159.24 0.006695 3.61 1303.29 352.30 0.33
Tar Creek 300.* Q100 4711.00 147.60 158.48 158.64 0.005249 3.16 1489.82 410.90 0.29
Tar Creek 200 Q100 4711.00 147.55 156.25 156.25 157.22 0.080106 7.90 596.50 321.35 1.02




Plan: 3-Span Tar Creek Tar Creek RS: 850 Profile: Q100
E.G. US. (ft) 164.74 | Element Inside BR US Inside BR DS
W.S. US. (ft) 164.67 | E.G. Elev (ft) 164.56 164.24
Q Total (cfs) 4711.00 | W.S. Elev (ft) 163.91 163.74
Q Bridge (cfs) 4711.00 | Crit W.S. (ft) 161.91 160.95
Q Weir (cfs) Max Chl Dpth (ft) 11.71 12.02
Weir Sta Lft (ft) Vel Total (ft/s) 6.50 5.66
Weir Sta Rgt (ft) Flow Area (sq ft) 724.22 832.30
Weir Submerg Froude # Chl 0.34 0.29
Weir Max Depth (ft) Specif Force (cu ft) 3249.54 3771.48
Min EI Weir Flow (ft) 165.51 | Hydr Depth (ft) 5.34 6.14
Min El Prs (ft) 164.50 | W.P. Total (ft) 166.72 170.37
Delta EG (ft) 0.98 | Conv. Total (cfs) 35812.2 44507.5
Delta WS (ft) 1.00 | Top Width (ft) 135.50 135.50
BR Open Area (sq ft) 804.83 | Frctn Loss (ft) 0.28 0.35
BR Open Vel (ft/s) 6.50 | C & E Loss (ft) 0.05 0.12
BR Sluice Coef Shear Total (Ib/sq ft) 4.69 3.42
BR Sel Method Energy only | Power Total (Ib/ft s) 30.53 19.34




Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Aug 25 2016

Culvert at Pit #3

Invert Elev Dn (ft) = 169.00 Calculations
Pipe Length (ft) = 2100.00 Qmin (cfs) = 85.70
Slope (%) = 3.46 Qmax (cfs) = 85.70
Invert Elev Up (ft) = 241.60 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 36.0
Shape = Circular Highlighted
Span (in) = 36.0 Qtotal (cfs) = 85.70
No. Barrels =1 Qpipe (cfs) = 85.70
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Corrugate Metal Pipe  Veloc Dn (ft/s) = 12.23
Culvert Entrance = Mitered to slope (C) Veloc Up (ft/s) = 12.44
Coeff. K,M,c,Y k = 0.021, 1.33, 0.0463,0.75,0.7  HGL Dn (ft) = 171.91
HGL Up (ft) = 244.42
Embankment Hw Elev (ft) = 250.73
Top Elevation (ft) = 251.60 Hw/D (ft) = 3.04
Top Width (ft) = 2050.00 Flow Regime = Inlet Control
Crest Width (ft) = 100.00




Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Culverts at Pit #1

Invert Elev Dn (ft) = 243.50
Pipe Length (ft) = 152.00
Slope (%) = 0.66
Invert Elev Up (ft) = 24450
Rise (in) = 36.0
Shape = Circular
Span (in) = 36.0

No. Barrels =3
n-Value = 0.012
Culvert Type = Circular Corrugate Metal Pipe
Culvert Entrance = Headwall

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)

Coeff. K,M,c,Y k 0.0078, 2, 0.0379, 0.69, 0.5 HGL Dn (ft)
HGL Up (ft)
Embankment Hw Elev (ft)
Top Elevation (ft) = 249.80 Hw/D (ft)
Top Width (ft) = 24.00 Flow Regime
Crest Width (ft) = 24.00
Elev (fi) Culverts at Pit #1 Hw Depth (ft)
250.00 5.ED
et contfol
24900 4 50
243.00 3.50
247.00 2.50
24600 —|—— 1.50
24500 —|— 0.50
| —

244.00 fﬂ-—-ﬂ# 0.50

AN T '-'-——_____—— .50

ﬂ-ﬂ'#—-‘f
243.00 -1.60
242 00 -2.50
o 20 40 60 a0 100 120 140 160 180 200 220 240
= Circular Culvert = HGL Embank

Reach (ft)

Friday, Aug 26 2016

186.10
186.10
(dc+D)/2

186.10
186.10

0.00

9.10

9.74

246.27
247.04
249.48

1.66

Inlet Control



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Swale 100 year

Friday, Aug 26 2016

Trapezoidal Highlighted

Bottom Width (ft) = 3.00 Depth (ft) = 219
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 186.10
Total Depth (ft) = 2.50 Area (sqft) = 16.16
Invert Elev (ft) = 300.00 Velocity (ft/s) = 11.51
Slope (%) = 4.00 Wetted Perim (ft) = 12.79
N-Value = 0.030 Crit Depth, Yc (ft) = 2.50

Top Width (ft) = 11.76

Calculations EGL (ft) = 425
Compute by: Known Q

Known Q (cfs) = 186.10

Elev (ft) Section
303.00
302.50

v /
302.00 \
301.50
301.00
300.50
300.00
299.50
0 2 4 6 8 10 12 14 16 18

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50



Flood and Drainage Analysis August 2020
Sargent Quarry

Appendix D — Bridge Scour
Sediment Transport
Rip-Rap Reinforcement



Contraction Scour

Left Channel Right
Input Data
Average Depth (ft): 2.94
Approach Velocity (ft/s): 2.75
Br Average Depth (ft): 5.34
BR Opening Flow (cfs): 4711.00
BR Top WD (ft): 135.50
Grain Size D50 (mm): .002
Approach Flow (cfs): 4711.00
Approach Top WD (ft): 581.34
K1 Coefficient: 0.590
Results
Scour Depth Ys (ft): 1.60
Critical Velocity (ft/s): 0.25
Equation: Live
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Round nose
Pier Width (ft): 3.00
Grain Size D50 (mm): 0.00200
Depth Upstream (ft): 3.01
Velocity Upstream (ft/s): 2.16
K1 Nose Shape: 1.00
Pier Angle: 0.00
Pier Length (ft): 20.00
K2 Angle Coef: 1.00
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm): 0.00200
K4 Armouring Coef: 1.00
Results
Scour Depth Ys (ft): 3.44
Froude #: 0.22
Equation: CSU equation

Abutment Scour

Input Data
Station at Toe (ft):
Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):
K1 Shape Coef:
Degree of Skew (degrees):
K2 Skew Coef:
Projected Length L' (ft):

Avg Depth Obstructed Ya (ft):

Flow Obstructed Qe (cfs):

Area Obstructed Ae (sq ft):
Results

Scour Depth Ys (ft):

Froude #:

Left Right
364.25 505.75
462.87 534.05
342.09 186.65
4.09 4.47
1.00 - Vertical abutment
90.00 90.00
1.00 1.00
342.09 186.65
2.94 2.94
2772.16 1512.54
1006.47 549.15
17.14 18.46
0.19 0.18




Equation: HIRE HIRE
Combined Scour Depths
Pier Scour + Contraction Scour (ft):
Channel: 5.05
Left abutment scour + contraction scour (ft): 18.74
Right abutment scour + contraction scour (ft): 20.06




Tar Creek Sediment Transport

a b c d g=a*V°*D*s’
3.372 2.622 0.182 0
Proposed Existing
Upstream of | Downstream | Upstream of | Downstream
Bridge of Bridge Bridge of Bridge
Width Floodplain (ft) 222 412 213 610
Depth of flow (ft) 11.7 11.0 11.7 10.7
Velocity (ft/s) 6.3 4.2 6.5 3.7
Slope 0.06 0.06 0.06 0.06
q, (ton/ft/day) 671 222 706 158
Qs (ton/day) 148,787 91,355 150,261 96,444
Total Qs (ton/day) 240,141 246,705
Proposed Velocity Existing Velocity Proposed Width Flood Plain Existing Width Flood Plain Proposed Depth of Flow Existing Depth of Flow
Upstream Downstream | Upstream Downstream Upstream Downstream Upstream Downstream Upstream | Downstream | Upstream | Downstream
7.41 2.69 7.41 2.97 140.45 808.45 140.45 767.69 10.03 11.95 10.03 11.38
7.62 33 7.62 2.95 110.01 431.64 110.01 794.95 12.92 11.78 12.92 11.19
9.77 3.56 9.77 3.55 156.07 377.86 156.07 800.46 9.1 11.11 9.1 10.58
5.47 4.51 5.47 2.77 156.29 322.75 156.29 675.29 12.04 11.51 12.04 10.64
5.6 4.7 5.6 2.45 167.48 290.25 167.48 498.24 11.37 10.76 11.37 11.28
12.97 3.61 12.97 3.16 71.1 3323 71.1 410.89 9.09 11.39 9.09 10.88
7.39 3.16 7.39 7.92 86.19 410.9 86.19 321.2 11.68 10.88 11.68 8.69
13.41 7.9 13.41 63.29 321.35 63.29 10.74 8.7 10.74
6.17 6.17 120.72 120.72 12.75 12.75
8.71 8.71 86.2 86.2 11.31 11.31
12.44 12.44 78.62 78.62 8.58 8.58
6.76 6.76 94.5 94.5 12.76 12.76
7.03 7.03 75.9 75.9 16.66 16.66
6.25 6.25 85.01 85.01 16.74 16.74
6.52 6.52 82.63 82.63 17.34 17.34
6.38 6.38 93.07 93.07 16.02 16.02
11.15 11.15 62.15 62.15 14.16 14.16
12.44 12.44 70.09 70.09 11.15 11.15
7.98 7.98 93.52 93.52 12.57 12.57
5.6 5.6 172.97 172.97 11.41 11.41
5.6 5.6 198.61 198.61 10.8 10.8
3.29 3.29 307.69 307.69 11.87 11.87
4.8 4.8 164.94 164.94 14.25 14.25
7.61 7.61 107.27 107.27 12.05 12.05
8.23 8.23 149.98 149.98 10.02 10.02
4.25 4.25 338.62 338.62 10.75 10.75
3.28 3.28 264.14 264.14 11.76 11.76
5.33 5.33 176.87 176.87 12.12 12.12
431 431 153.86 153.86 12.29 12.29
4.67 4.67 245.43 245.43 12.85 12.85
5.23 5.23 243.47 243.47 11.28 11.28
5.94 5.94 184.62 184.62 11.05 11.05
5.37 5.37 190.43 190.43 9.9 9.9
4.24 4.24 340.12 340.12 9.49 9.49
3.68 3.68 523.05 523.05 9.72 9.72
3.36 3.36 436.09 436.2 9.94 9.93
3.1 3.03 518.14 595.76 9.37 9.34
2.93 3.24 598.54 563.4 8.8 8.74
2.97 3.18 583.58 606.13 9.95 9.77
2.75 3.15 581.34 662.39 11.18 10.74
2.16 722.72 12.47 10.93
6.3 4.2 6.5 3.7 222 412 213 610 11.7 11.0 11.7 10.7




Tar Bridge Abutments Protection

Fr 0.21 HEC-RAS Dsp _ K (V) i Fr<c0.80 D50 = median stone diameter

Vv 6.5 ft/s |HEC-RAS y (S,-1) (gy) V = characteristic average velocity in the contracted section

y 3.76 ft HEC-RAS Ss = specific gravity of rock riprap, 2.65

K 1.02 Ds K (V) ) g = gravitational acceleration, 32.2 ft/s2 (9.81 m/s2 )

Ss 2.65 y B (s-1) (v’ it Fr>0.80 y = depth of flow in the contracted bridge opening,

g 322 ft/s? K = 0.89 for a spill-through abutment 1.02 for a vertical wall abutment if Fr<=0.80
D50 0.8 ft 10 in | Riprap Thiknes = 1.5Ds, K = 0.61 for a spill-through abutment 0.69 for a vertical wall abutment if Fr>0.80

Riprap Thickness 1.2 ft |

Riprap Layout and Extent

Riprap apron. extent from toe:
2y flow depth or 25 1,
whichever is less

2% flow depth or 25 ft,

whichever is greater =

Tar Bridge Pier Protection

Voo 6.5 ft/s |HEC-RAS
Ky 15

Vetes 9.75 ft/s

S 2.65

g 322 ft/s

dso 06 ft| 7in |
3dso 1.9 ft
Contraction Scour 1.6 ft

|RiprapThickness 1.9 ft |

[Riprap Extent 6 ft |

0,692 (Vg
(S:1) 28

Horizontal 7.6 ft Horizontal = 2 * depth of flow at overbank or 25' (smaller of two)
Vertical 5.8 ft Vertical = 2 + depth of flow at overbank
Downstream 25 ft Downstream = 2 * depth of flow at overbank or 25' (larger of two)

Main Channel

Channel Bank

Floodplain
FLOW
—

dso = Particle size for which 50% is finer by weight, ft

Vdes
Sg=
g=
Ky

Design velocity ofr local conditions at the perit, ft/s
Specific gracity of ripral, usually 2.65
Acceleration due to gravity, 32.2 ft/s2

Shape factor (1.5 for round-nose pier, 1.7 for square-faced pier)

Riprap Thiknes = great of 3d, or the contraction scour

Extent = 2 * pier width



Flood and Drainage Analysis August 2020
Sargent Quarry

Appendix E — References
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URE AREA, PLATE AND RIB MAKE-UP

Di InSId.e 5 Crown Di InS|d.e 5 Crown Haunch
Rib Straight | Side Rib Straight| Side
Box Total q Leg | Angle J] Box Total q Leg |Angle
# | Span Rise | (N) Arc | o ote Lengths Plate Rib Length E # | Span | Rise | (N) Arc | piate Lengths Plate Rib Length| E
Length Long/ Length Length Long/ Length
(Ft.-In.) | (Ft.-In.) N) | ™| short | N | TNy D (N) | (deg.) (Ft.=In.)|(Ft.-In.) N) | N short | N | TN D (N) | (deg.)
(N) (N)
1 8-9 2-6 14 NA 14 5.5 .5 68 22-9 5-4 34 10 6.5 .5
2 9-2 3-3 16 8 6.5 1.5 69 23-0 6-1 36 11 7.5 1.5
3 9-7 4-1 18 9 7.5 2.5 70 23-2 6-11 38 12 8.5 2.5
4 10-0 4-10 20 5 5/3 10 7.5 3.5 15.40 71 23-4 7-8 40 25 14 25/21 13 9.5 3.5 6.42
5 10-6 5-7 22 1 7.5 4.5 72 23-6 8-6 42 14 9.5 4.5
6 10-11 6-4 24 12 7.5 5.5 73 23-8 9-3 44 15 9.5 5.5
7 11-4 7-2 26 13 7.5 6.5 74 23-10 10-1 46 16 9.5 6.5
8 10-2 2-8 16 8 6.5 5 75 24-0 5-9 36 10 6.5 5
9 10-7 3-5 18 9 7.5 1.5 76 24-1 6-6 38 11 7.5 1.5
10 10-11 4-3 20 10 8.5 2.5 77 24-3 7-4 40 12 8.5 2.5
11 11-4 5-0 22 7 - 7/3 11 8.5 35 13.55 78 24-4 8-2 42 27 16 27/23 13 9.5 BiS 4.30
12 11-8 5-9 24 % 12 8.5 4.5 79 24-5 8-11 44 14 9.5 4.5
13 12-1 6-7 26 ﬂ 13 8.5 55 80 24-7 9-9 46 15 8, 55
14 12-5 7-4 28 g 14 8.5 6.5 81 24-8 10-6 48 16 9.5 6.5
15 11-7 2-10 18 S 9 6.5 .5 82 25-2 6-2 38 11 6.5 .5
16 11-11 3-7 20 E 10 7.5 1.5 83 25-2 7-0 40 12 7.5 1.5
17 12-3 4-5 22 9 9/5 11 8.5 2.5 11.70 84 25-3 7-9 42 29 16 29/25 13 8.5 2.5 218
18 12-7 5-2 24 12 8.5 3.5 85 25-4 8-7 44 14 9.5 3.5
19 12-11 6-0 26 13 8.5 4.5 86 25-4 9-5 46 15 9.5 4.5
20 13-3 6-9 28 14 8.5 5.5 87 25-5 10-2 48 16 9.5 5.5
21 13-0 3-0 20 10 6.5 5 88 26-7 5-5 38 11 6.5 5
22 13-4 3-10 22 11 7.5 1.5 89 27-0 6-3 40 12 7.5 1.5
23 13-7 4-7 24 1 11/7 12 8.5 2.5 9.87 90 27-5 7-0 42 13 8.5 2.5
24 13-10 5-5 26 13 8.5 3.5 91 27-10 7-9 44 29 16 29/25 14 9.5 3.5 15.22
25 14-1 6-2 28 14 8.5 4.5 92 28-3 8-7 46 15 9.5 4.5
26 14-5 3-3 22 11 6.5 .5 93 28-8 9-4 48 16 9.5 55
27 14-8 4-1 24 8 7.5 1.5 94 29-2 10-1 50 17 9.5 6.5
28 14-10 4-10 26 9 8.5 2.5 95 27-10 5-10 40 12 7.5 5
29 15-1 5-8 28 13 8 13/9 10 8.5 3.5 8.02 96 28-3 6-8 42 13 8.5 1.5
30 15-4 6-5 30 11 8.5 4.5 97 28-7 7-5 44 14 9.5 2.5
31 15-6 7-3 32 12 8.5 5.5 98 29-0 8-3 46 31 16 31/25 15 10.5 3.5 13.45
32 15-9 8-0 34 13 8.5 6.5 99 29-4 9-0 48 16 10.5 4.5
33 15-10 3-6 24 8 6.5 &3 100 29-8 9-9 50 17 10.5 5.5
34 16-0 4-3 26 9 7.5 1.5 101 30-1 10-7 52 18 10.5 6.5
35 16-2 5-1 28 10 8.5 2.5 102 29-1 6-4 42 12 8.5 .5
36 16-4 5-11 30 15 8 15/11 11 8.5 815 6.17 103 29-5 7-1 44 13 9.5 1.5
37 16-6 6-8 32 12 8.5 4.5 104 29-8 7-11 46 14 10.5 2.5
38 16-8 7-6 34 13 8.5 5.5 105 30-0 8-8 48 88 18 33/25 15 11.5 Bio 11.68
39 16-10 8-3 36 14 8.5 6.5 106 30-4 9-5 50 16 11.5 4.5
40 17-9 3-10 26 8 6.5 .5 107 30-8 10-3 52 17 11.5 55
41 18-2 4-7 28 9 7.5 1.5 108 31-0 11-0 54 18 11.5 6.5
42 18-7 5-4 30 10 8.5 2.5 109 30-3 6-9 44 13 8.5 .5
43 19-0 6-1 32 17 10 1713 11 9.5 3.5 14.90 110 30-6 7-7 46 14 9.5 1.5
44 19-5 6-11 34 12 9.5 4.5 111 30-10 8-4 48 15 10.5 2.5
45 19-10 7-8 36 13 9.5 5.5 112 31-1 9-2 50 35 18 35/27 16 11.5 3.5 9.92
46 20-3 8-5 38 14 9.5 6.5 113 31-4 9-11 52 17 11.5 4.5
47 19-1 4-2 28 8 6.5 45 114 31-8 10-9 54 18 11.5 55
48 19-5 4-11 30 9 7.5 1.5 115 31-11 11-6 56 19 11.5 6.5
49 19-9 5-8 32 10 8.5 2.5 116 31-5 7-3 46 14 8.5 .5
50 20-1 6-6 34 19 12 19/15 11 9.5 35 12.78 117 31-8 8-0 48 15 9.5 1.5
51 20-6 7-3 36 12 9.5 4.5 118 | 31-10 8-10 50 16 10.5 25
52 20-10 8-1 38 13 9.5 553 119 32-1 9-8 52 37 18 37/29 17 11.5 35 8.15
58 21-2 8-10 40 14 9.5 6.5 120 32-3 10-5 54 18 11.5 4.5
54 20-4 4-6 30 8 6.5 5 121 32-7 11-3 56 19 11.5 5.5
55 20-7 5-3 32 9 7.5 1.5 122 32-8 12-0 58 20 11.5 6.5
56 20-11 6-1 34 10 8.5 2.5 123 32-7 7-9 48 14 8.5 .5
57 21-3 6-10 36 21 14 2117 11 9.5 3.5 10.67 124 32-9 8-6 50 15 9.5 1.5
58 21-6 7-8 38 12 9.5 4.5 125 | 32-11 9-4 52 16 10.5 2.5
59 21-10 8-5 40 13 9.5 5.5 126 33-1 10-2 54 39 20 39/31 17 11.5 3.5 6.37
60 22-1 9-3 42 14 9.5 6.5 127 33-3 10-11 56 18 11.5 4.5
61 21-7 4-11 32 9 6.5 5 128 33-5 11-9 58 19 11.5 5.5
62 21-10 5-8 34 10 7.5 1.5 129 33-8 12-6 60 20 11.5 6.5
63 22-1 6-6 36 11 8.5 2.5 130 33-8 8-3 50 15 8.5 5
64 22-3 7-3 38 23 14 23/19 12 9.5 3.5 8.53 131 33-9 9-1 52 16 ©.5 1.5
65 22-6 8-1 40 13 9.5 4.5 132 | 33-11 9-10 54 17 10.5 2.5
66 22-9 8-10 42 14 9.5 5.5 133 34-0 10-8 56 41 20 41/33 18 11.5 BlS 4.62
67 23-0 9-8 44 15 9.5 6.5 134 34-2 11-5 58 19 11.5 4.5
135 34-3 12-3 60 20 11.5 5.5
Note: Box #1 is a one plate shell. 136 | 34-5 13-1 62 21 1.5 6.5
137 34-9 8-9 52 16 8.5 5
138 | 34-10 9-7 54 17 9.5 1.5
139 | 34-11 10-4 56 18 10.5 2.5
140 35-0 11-2 58 43 20 43/35 19 11.5 BI5) 2.85
141 35-1 12-0 60 20 11.5 4.5
70 142 35-2 12-9 62 21 11.5 5.5
143 35-3 13-7 64 22 11.5 6.5
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Figure A-2
Mean Annual Precipitation Map
Santa Clara County

Location of Map:
http://www.scvurppp-
w2k.com/permit_c3_docs/
C3_Handbook/Handbook__

A May_2006-Oct_update.pdf

N 10 0 10 20 Miles

SOURCE: Santa Clara Valley Water District, Mean Annual Precipitation Map, San Francisco & Monterey Bay Region, 1998

Figure A-2: Mean Annual Precipitation, Santa Clara County
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Typically, a minimum allowable specific gravity of 2.5 is required for riprap applications.
Where quarry sources uniformly produce rock with a specific gravity significantly greater than
2.5 (such as dolomite, Sq = 2.7 to 2.8), the equivalent stone size can be substantially
reduced and still achieve the same particle weight gradation.

Size and weight: Based on field studies, the recommended relationship between size and
weight is given by:

W = 0.85(y,d*) (4.5)
where:
W = Weight of stone, Ib (kg)
¥s = Density of stone, Ib/ft* (kg/m°)
d = Size of intermediate ("B") axis, ft (m)

Table 4.1 provides recommended gradations for ten standard classes of riprap based on the
median particle diameter dso as determined by the dimension of the intermediate ("B") axis.
These gradations conform to those recommended in NCHRP Report 568 (Lagasse et al.
2006). The proposed gradation criteria are based on a nominal or "target" dso and a
uniformity ratio dgs/dss that results in riprap that is well graded. The target uniformity ratio
dgs/dys is 2.0 and the allowable range is from 1.5 to 2.5.

Table 4.1. Minimum and Maximum Allowable Particle Size in Inches.
Nominal Riprap
Class by Median d15 d50 d85 d100
Particle Diameter
Class Size Min Max Min Max Min Max Max
| 6 in 3.7 5.2 5.7 6.9 7.8 9.2 12.0
| 9in 5.5 7.8 8.5 10.5 11.5 14.0 18.0
] 12in 7.3 10.5 11.5 14.0 15.5 18.5 24.0
v 15in 9.2 13.0 14.5 17.5 19.5 23.0 30.0
\'/ 18 in 11.0 15.5 17.0 20.5 23.5 27.5 36.0
Vi 21in 13.0 18.5 20.0 24.0 27.5 32.5 42.0
Vil 24 in 14.5 21.0 23.0 27.5 31.0 37.0 48.0
VIl 30in 18.5 26.0 28.5 34.5 39.0 46.0 60.0
IX 36 in 22.0 31.5 34.0 415 47.0 55.5 72.0
X 42 in 25.5 36.5 40.0 48.5 54.5 64.5 84.0
Note: Particle size d corresponds to the intermediate ("B") axis of the particle.

Based on Equation 4.5, which assumes the volume of the stone is 85% of a cube, Table 4.2
provides the equivalent particle weights for the same ten classes, using a specific gravity of
2.65 for the particle density.
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A summary of coefficient and exponents (for Sl units) is presented in Table 4.3, depending
on size of bed material. Note that the values of "a" must be multiplied by a factor of 1.1
x 0.3048%*"*% for input and results in English units.

Table 4.3. Coefficient and Exponents for Equation 4.50.

a* b C d
Silt-bed rivers 281.4 2.622 0.182 0
Very fine to fine-bed rivers 2,829.6 3.646 0.406 | 0.412
Medium to very coarse sand-bed rivers 2,123.4 3.300 0.468 | 0.613
Gravel-bed rivers 431,884.8 1.000 1.000 | 2.000

a (English Units) = 1.1 x 0.3048!""**% (3)

An example of the application of the expanded power function relationship is given in Section
4.12 (Sl) and 4.13 (English)

4.7 YANG'S EQUATIONS

The Yang sand and gravel total load equations are presented because of their frequent
application and wide acceptance. The Yang equations are also readily adaptable to
computer solutions. Yang (1996) related total load to excess unit stream power, expressed
as the product of velocity and slope. Separate equations were developed for sand and
gravel bed material and solved for sediment concentration in ppm by weight. The regression
equations are developed based on dimensionless combinations of unit stream power, critical
unit stream power, shear velocity, fall velocity, kinematic viscosity and sediment size. Yang
also developed critical velocity formulas for use with his equations. The total load equations
can be used to compute sediment transport by size fraction by using the geometric mean of
the size class and weighting the computed concentrations by the class interval. The sand
equation, which should be used for median sizes less than 2.0 mm, is:

D50 Vi
log Ct =5435-0.286log -0457 Iog—

D A
(1799 0.409l0g 50 ~0.314log jlog(vs vcrs)

o (4.51)

and the gravel equation, which should be limited to median sizes between 2.0 and 10.0 mm,
is:

D50 Vi
IogCt =6.681-0.633log 4816Iog—

D Vi
(2784 0.305log—2 50 - 0.282log jlog(vs Vchj

o (4.52)
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Figure 8.5. Orientation of embankment angle, 2, to the flow.

k]

Elevation Elevation Elevatio

ARy | | 5 5
s | | ! |
| : l : :
l A | A [ A
Plan Plan Pian
Section A - A' Section A - A’ Section A - A'
{a) Spill Through (b) Vertical Wall (c) Vertical Wall with
Flared Wingwalls

Figure 8.6. Abutment shape.

Table 8.1. Abutment Shape Coefficients.
Description Ki
Vertical-wall abutment 1.00
Vertical-wall abutment with wing walls 0.82
Spill-through abutment 0.55
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Figure 14.7. Plan view of the extent of rock riprap apron (Lagasse et al. 2006).

Spill-through abutment slopes should be protected with the rock riprap size computed
from Equations 14.1 or 14.2 to an elevation 2 ft (0.6 m) above expected high water
elevation for the design flood. Several States in the southeast use a guide bank 50 ft
(15 m) long at the downstream end of the abutment to protect the downstream side of
the abutment.

The rock riprap thickness should not be less than the larger of either 1.5 times D5, or
Digo. The rock riprap thickness should be increased by 50% when it is placed under
water to provide for the uncertainties associated with this type of placement. Figure
14.8 illustrates the recommendation that the top surface of the apron should be flush
with the existing grade of the floodplain (Lagasse et al. 2006). This is recommended
because the layer thickness of the riprap (1.5 dso or dio) could block a significant
portion of the floodplain flow depth (reducing bridge conveyance) and could generate
significant scour around the apron. The apron thickness may also be increased to
protect the edge of the apron from contraction scour, long-term degradation and/or
channel migration.

The rock riprap gradation and potential need for underlying filter material must be
considered (see Design Guidelines 4 and 16).

DG14.11



Appendix 1.2

Evaluation of Groundwater
Conditions and Potential Mining
Impacts and SGMA Addendum



TODD i

GROUNDWATER

November 3, 2016

MEMORANDUM

To: Amie Ashton, David J. Powers & Associates, Inc.

From: Gus Yates, Senior Hydrologist

Re: Sargent Ranch Quarry: Evaluation of Groundwater Conditions and Potential

Mining Impacts
INTRODUCTION

This technical memorandum describes the existing groundwater flow system in the vicinity
of the proposed Sargent Ranch Quarry and its connection to surface water and vegetation. It
also describes how that system would change during and after the mining project. Finally, it
evaluates specific impacts associated with those changes.

EXISTING GROUNDWATER FLOW SYSTEM
Boundaries of Surface Water and Groundwater Flow

Sargent Ranch Quarry would be located in hills west of the Pajaro River where it leaves the
Gilroy-Hollister Valley and flows south and west through a canyon to coastal plains and the
Pacific Ocean near Watsonville. The locations of the quarry, river and nearby groundwater
basins are shown at a regional scale in Figure 1. The mining operation would consist of three
open pits and a processing plant located in the Sargent Creek watershed and two adjacent
small watersheds with ephemeral streams that drain east to the Pajaro River. The 1.7-
square-mile Sargent Creek watershed drains to the south and empties into the Pajaro River
about 2 miles downstream of the processing plant site, as shown in Figure 2. It is adjoined to
the north and west by two larger and more deeply incised watersheds: Tar Creek and
Pescadero Creek. The Pajaro River flows close to the eastern and southern boundaries of the
watershed and is at the lowest elevation of all the surface waterways. It is the regional drain
for surface and groundwater discharge.

The occurrence and elevation of groundwater in and near the mining area are indicated by
springs, riparian vegetation, and groundwater flowing from fractures encountered in
exploratory boreholes. A spring is located at an elevation of approximately 530 feet about
200 feet upslope from the northern tip of the Phase 3 & 4 pit (Figure 2). A strip of
vegetation mapped as “mixed riparian forest and woodland” is present along the uppermost
reach of Sargent Creek, at an elevation of 460-530 feet and as near as 500 feet from the
western tip of the Phase 3 & 4 pit (Santa Clara Valley Habitat Agency, 2016). That type of
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vegetation usually indicates the presence of a shallow water table. A similar corridor of
riparian vegetation is present along a lower reach of Sargent Creek, from the Phase 1 and 2
pits down to near the Pajaro River floodplain. Rainfall recharge within the watershed flows
downslope until the water table intersects a creek channel where groundwater can
discharge as surface flow. Thus, a shallow water table would be expected along the lower
reaches of Sargent Creek. Riparian vegetation along the channel is able to consume all of the
arriving groundwater, so there is no perennial flow during the dry season.

Surface watershed divides are often also groundwater flow divides, meaning that the water
table is highest beneath ridges and that groundwater flows approximately in the direction of
the ground slope. The groundwater flow system in the upper part of the Sargent Creek
watershed could be more complex because nearby streams are more deeply incised and
faults that pass through the area could act as barriers to groundwater flow. For example, the
hydraulic gradient from the spring and upper riparian corridor to either Tar Creek or
Pescadero Creek is steeper than the gradient to the lower riparian area or to the Pajaro
River. However, the spring and upper riparian corridor are sustained by rainfall recharge on
higher ground, which exists only to the northwest in the narrow band between those
features and the watershed divide. This indicates that recharge moves to the southeast and
that the other creeks do not capture recharge from the Sargent Creek watershed. It is
therefore reasonable to assume for this analysis that the watershed divide coincides with
the groundwater divide. It is further likely that groundwater near the Phase 1 and 2 pits
flows toward the lower riparian corridor and groundwater near the Phase 3 & 4 pit flows
toward the Pajaro River.

Groundwater Surface Profiles

The high elevation and limited upslope recharge area of the spring and upper riparian
corridor probably indicate the presence of subsurface obstructions to groundwater flow.
These could be faults, changes in fracture density or changes in texture of the sedimentary
rocks. A decrease in horizontal permeability commonly elevates the water table on the
upgradient side to the ground surface, resulting in springs and/or riparian vegetation. This
hypothesis is further supported by a plot of the hydraulic grade line along a cross section
extending from the upper watershed near the spring southeast to the Pajaro River, as
shown in Figures 2 and 3. A straight-line interpolation of the groundwater gradient from the
spring to the river is above the ground surface in many places, yet in reality, there are no
seeps, wetlands or patches of riparian vegetation in low spots along or near the profile line.
Therefore, the actual water table must be below the straight-line interpolation, stepping
down rapidly from the spring and upper riparian corridor to lower elevations beneath the
mining area.

Also plotted on the cross section are the elevations of fractures containing groundwater
encountered in exploratory boreholes drilled for geotechnical investigations of the project
site (Sierra Geotechnical Services, 2015), projected to the section line. Those elevations are
all below the ground surface but above the planned elevation of the pit bottom upon
completion of mining. This indicates that groundwater will be encountered during mining
and will flow into the pit at some rate.

Sargent Ranch Quarry
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OVERVIEW OF CHANGES TO GROUNDWATER FLOW SYSTEM DURING AND AFTER
MINING

Changes in groundwater flow in the mining pit areas are roughly proportional to the depth
of the pit and area of disturbance. Thus, they would tend to increase incrementally
throughout the period of active mining, and the post-mining changes would be similar to
those at the end of the mining period.

In contrast, effects of groundwater pumping to supply mining operations are a function of
the rate at which material is processed. They would occur at a more or less uniform rate
throughout the mining period, then cease.

This overview describes overall changes in the groundwater flow system at a general level.
Specific potential impacts are evaluated quantitatively in the subsequent section.

Groundwater and Surface Water Inflow to Phase 1 Pit

Groundwater seepage into the mining pits will occur where the pits extend below the
elevation of the water table or the elevations of fractures that contain water. This would
likely occur at the western edge of the Phase 1 pit. The pit bottom will be at an elevation of
245 feet msl. This is 15 feet higher than the bed of Sargent Creek where it passes the
eastern edge of the pit. However, the water-table gradient perpendicular to the creek is
probably steep enough to intersect the western part of the pit bottom. The gradient from
the creek to the west edge of the pit bottom would be only 69 feet per mile, which is much
smaller than gradients measured between groundwater features near the Phase 3 & 4 pit.
An upper limit on the gradient is provided by Borehole 11, which is located 200 feet beyond
the pit bottom and was dry to an elevation of 286 ft msl.

The Phase 1 pit would have a high western wall and a substantial upgradientrecharge area.
Rainfall recharge in the overall Sargent Creek watershed was simulated during the
development of a regional groundwater flow model for northern San Benito County (Todd
Groundwater, June 2015). Assuming a land cover of annual grassland vegetation, average
annual rainfall of 19.5 inches and average annual reference evapotranspiration (ETo) of 48
inches, simulated recharge using daily data over a 30-year hydrologic period averaged 2.8
inches per year (in/yr). Multiplying this rate by the 177 acres of contributing recharge area
produces a recharge volume of 41 AFY.

Surface runoff from the pit walls and floor was assumed to equal 3.5 in/yr, based on
contours of average annual surface runoff in the Bay Area region developed by others
(Rantz, 1974). Multiplying that rate by the 42 acres of pit area produces a surface inflow
volume of 12 AFY. Thus, total inflow to the pit would average about 53 AFY. A 95-acre
watershed presently drains into the pit site from the west. However, drainage plans for the
mining project indicate that the creek would be routed around the pit by means of an
artificial channel traversing the pit wall (Triad Holmes Associates, 2016).

Sargent Ranch Quarry
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Inflow would be less in dry years and greater in wet years. In dry years, surface inflow would
drop to near zero, and groundwater seepage—which varies less than rainfall due to the
attenuating effects of subsurface flow—might be about half of the average amount.
Conversely, surface runoff might be twice the average annual amount in wet years, while
groundwater seepage would be perhaps 150 percent of average. Thus, inflow to the pit
might range from about 21 AFY in dry years to 86 AFY in very wet years.

The disposition of the influent water depends on how water is managed within the pit. It
would be possible to drain all inflow by gravity to Sargent Creek, and if channels were
constructed for that purpose evaporation and seepage within the pit would be relatively
small. Alternatively, if the pit bottom were graded to retain all inflow in a concentrated
area—to promote growth of wetland or riparian vegetation—an area of approximately 22
acres would be needed to consume the inflow through evapotranspiration in an average
year. A third option in the post-mining period would be to distribute the inflow as widely as
possible over the pit bottom to replenish soil moisture and enhance the growth of pasture
grasses.

Groundwater and Surface Water Inflow to Phase 2 Pit

Significant amounts of groundwater inflow to the Phase 2 pit would be unlikely. Like the
Phase 1 pit, the pit bottom would be 15 feet higher than the bed of Sargent Creek. In this
case, however, there would be little upslope area generating groundwater recharge and
surface runoff. Also, the Pajaro River is located only 1,000 feet east of the pit at a much
lower elevation (about 130 feet), so it tends to drain groundwater near the eastern edge of
the pit. Finally, Borehole 10 at the east edge of the pit site was dry to an elevation of 241
feet msl, which is lower than the final pit bottom elevation.

Surface runoff within the 32-acre pit would amount to about 9 AFY. As with the Phase 1 pit,
the pit bottom could be configured to rapidly drain the inflow by gravity to Sargent Creek or
configured to retain the water for irrigation or habitat enhancement. An area of 4 acres
would be needed to consume the annual inflow through net evaporation in an average year.

Groundwater and Surface Water Inflow to Northern Pits (Phases 3 and 4)

Unlike the Phase 1 and 2 pits, the Phase 3 & 4 pit would be a closed depression that could
not be configured to drain by gravity to a nearby stream. Groundwater seepage and surface
runoff into the pit would accumulate until it is balanced by evaporation, evapotranspiration
and groundwater outflow.

The amount of groundwater that would emerge as seepage into the pit can be estimated as
the existing amount of recharge from rainfall infiltration that occurs within the pit footprint
and in upgradient areas where recharge flows toward the pit site. Using the same approach
used for the Phase 1 pit (see above), an average annual recharge rate of 2.8 inches per year
was applied to the 153-acre pit area plus the 157 acres between the western edge of the pit
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the watershed divide. These parameters produce an estimate of 72 AFY of average annual
groundwater seepage into the pit.

Surface runoff into the pit was assumed to derive only from rain falling within the pit area
itself. Upslope drainages would be diverted to flow around the pit during mining, and it is
assumed that those diversions would remain in place after the mining period ends. An
estimated 45 AFY of rainfall runoff would accumulate in the pit bottom in an average year,
based on a pit area of 153 acres and average annual runoff of 3.5 inches. Total water
accumulation would thus be 117 AFY on average and might range from about 36 AFY in very
dry years to 198 AFY in very wet years.

Influent groundwater seepage would be most likely on and near the high western wall of the
Phase 4 mining area and the southern wall of the Phase 3 mining area. Rainfall runoff would
similarly tend to be relatively abundant on the pit walls.

The effects of capturing groundwater and surface water on habitat and the regional
groundwater balance depend on how the water is managed in the pit bottom. Three general
strategies are possible and are not mutually exclusive. If the pit bottom is graded to collect
the water in one or two small low areas, those areas would likely develop open-water
and/or wetland habitats. The surface area required to remove 117 AFY by
evapotranspiration would be roughly 49 acres. For this calculation, net annual
evapotranspiration was estimated to equal average annual ET (48 in/yr) minus average
annual rainfall (19.5 in/yr). A second strategy would be to percolate as much of the
accumulated water as possible to minimize impacts on the regional groundwater balance.
The location where the pit bottom would most likely be above the water table—and hence
feasible for percolation---would be the east end of the deeper (Phase 3) part of the pit. The
annual volume of percolation cannot be estimated without information regarding soil
permeability and depth to the water table, which would not be known until the pit is
completed. Also, percolation rates tend to decline over time unless they are actively
restored by scraping or disking the percolation area. A long-term maintenance program of
that type has not been proposed. A third strategy would be to spread the accumulated
water as broadly as possible over the pit bottom to supplement soil moisture and increase
the growth of pasture grass. In wet years, this would also potentially generate groundwater
recharge that would reduce impacts on the regional groundwater balance.

Need for Pit Dewatering during Mining

The foregoing estimates of groundwater and surface water inflow to the pits also provide an
indication of potential dewatering requirements during mining, because accumulation of
water on the bottom of a pit would probably interfere with mine excavation. Groundwater
and surface water inflows would generally increase as the pits become deeper and broader.
Thus, the maximum dewatering requirement would arrive as each pit reaches its final
dimensions and would approximately equal the post-mining inflow amounts presented
above. Based on the foregoing inflow estimates, the annual dewatering requirements could
be on the order of:
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e Phase 1 pit: 53 AFY average, and up to 86 AFY in wet years (equivalent to 33-53
gallons per minute (gpm))

e Phase 2 pit: 0 if pit bottom is graded to drain to Sargent Creek

e Phase 3 & 4 pit: 117 AFY average, 198 AFY in wet years (72-123 gpm)

Dewatering water from the Phase 1 pit could potentially be discharged to Sargent Creek.
The water would be of similar quality to water that reaches the creek under existing
conditions. However, the discharge would create perennial flow in the creek, which would
alter the aquatic and riparian habitats along the creek.

Dewatering water from the Phase 3 & 4 pit could be used in lieu of the well to supply water
for mining operations. The estimated annual dewatering volume toward the end of the
mining period would about double the annual water demand, but the surface runoff
component would be seasonally variable. Thus, well water would still be needed during
Phases 1 and 2, early in Phases 3 & 4, and possibly during the dry season throughout Phases
3 & 4. Conversely, excess dewatering water would need to be disposed of in winter, which
presumably would be by discharge to the Pajaro River or one of its ephemeral tributaries.

Groundwater Pumping and Water Use

During mining, a single well near the processing plant would supply the water needs for the
project to the extent that water is not obtained from pit dewatering. The water needs are
itemized and estimated in Table 1. Water requirements for dust control at the mining areas,
access roads, processing plant and reclamation areas were estimated by the project
applicant and totaled 4.91 AFY. If water application needs to approximately equal ETy in
order to keep soil surfaces moist, then an annual application of 20 inches would be needed
(48 in/yr prorated to 150 non-rainy working days per year). The estimate of 4.91 AFY would
meet this requirement on 2.9 acres. The actual area needing dust suppression might be as
much as three times greater than this: 1.5 miles of access road (assumed here to be 30 feet
wide), plus 1 acre of ground disturbance by excavators and trucks at the mine pit and 1 acre
of crusher, conveyor and vehicle movement area at the processing plant. These estimates
indicate that the total dust suppression area would be greater than 7.5 acres (if reclamation
areas of unknown size are included). However, the applicant may be planning to reduce
water requirements by use of soil binders or paving in selected locations.
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Table 1. Estimated Water Use for the Mining Project

Acre-Feet

Type of Use per Year
Dust control 4.91
Net evaporation from storage pond 1.64
Water exported in product 45.40
Irrigation to establish oak trees 0.31
Potable supply in mine buildings 0.32
Total 52.57

Net evaporation from the 0.52 acre storage pond at the processing plant would be about
1.64 AFY, which equals the pond area multiplied by the difference between annual
evaporation (56.3 inches; California Department of Water Resources, 1979) and annual
rainfall (18.5 inches; Rantz, 1971). A substantial amount of water is retained in the pores of
the aggregate materials after washing, and that water either evaporates from stockpiles or
is exported when the product is sold. A total of 27,465,000 cubic yards of material would be
produced over the 30-year mining period. Water retention in the material is approximately
equal to the available water capacity, which for sandy soils is about 0.08 percent of the bulk
volume. Assuming uniform production over the 30-year period, the amount of water
exported in the aggregate products is 45.40 AFY. These estimates of pond evaporation and
exported water total 47.04 AFY, which is very close to the applicant’s estimate of 47.14 AFY
for “aggregate processing”.

The project description includes 0.31 AFY of water use for “landscape irrigation” that
appears to refer to establishing oak tree seedlings in reclamation areas. Studies have shown
that oak seedling survival is improved with irrigation at a rate of 4 liters per plant per week
during the dry season (Young and Evans, 2002). The proposed irrigation use would support
3,500 seedlings at that irrigation rate. Irrigation is usually only applied during the first 1-2
years of growth.

Water use at the site office and employee facilities would probably include toilets, faucets
and showers. A staff of 15 people is proposed, and the facility would operate up to 200 days
per year. A rough estimate of these indoor water uses was obtained by assuming that the
above fixtures used the same amount of water as in an average California residence
(Aquacraft, 2011). This produced an estimate of 0.32 AFY of indoor water use.

Except for water used indoors at the office/staff facilities—which would be returned to the
groundwater system via an on-site septic system—all of the water would be consumed.

IMPACT: CHANGE IN DISTRIBUTION AND TOTAL AREA OF MESIC VEGETATION

The Sargent Creek watershed and processing plant areas are characterized by vegetation
that grows under conditions of limited water availability in summer, such as annual grasses
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and oak trees. A vegetation map of the area shows that mesic vegetation grows in a few
areas (Santa Clara Valley Habitat Agency, 2016). Mesic vegetation consists of plant species
that require more water than the surrounding grasses and oak trees. In the Sargent Creek
watershed, corridors of “mixed riparian woodland and forest” are mapped along Sargent
Creek between the Phase 1 and 2 pits and the Pajaro River floodplain, and along the
uppermost 0.3 mile of the creek, west of the Phase 3 & 4 pit (see Figure 2). The plant
species were not identified, but given their location along a creek channel where shallow
groundwater is likely present, they probably draw water directly from the water table.
These plants probably use groundwater even when surface flow in the creek is not present.
A still wetter vegetation category—“willow riparian forest and scrub”—is present along the
Pajaro River where it passes near the processing plant site. A spring or group of springs
located a few hundred feet upslope of the northern tip of the proposed Phase 3 & 4 pit
supports a small pond and wetland area.

The total area of mesic vegetation would probably be the same or slightly larger following
the mining project, but its distribution over the landscape would change. The pits would
alter groundwater flow and tend to intercept groundwater that would otherwise flow
farther downgradient before emerging at the land surface. Under existing conditions,
groundwater beneath the Phase 1 and 2 pits probably flows toward and sustains the
riparian corridor along the lower reaches of Sargent Creek. The Phase 2 pit would probably
be entirely above the water table and not affect groundwater flow. The Phase 1 pit would
probably collect some groundwater seepage on its western side. At the seep locations,
mesic vegetation is likely to become established by natural processes. The exact locations of
the seeps cannot be predicted in advance because they depend on the distributions of
fractures, faults and texture variations within the subsurface materials. The most likely
locations are along the toe of the western wall of the pit.

The water consumed by new mesic vegetation at the pit would otherwise have flowed
toward the riparian corridor along Sargent Creek, and that corridor would likely suffer a
decrease in total canopy area comparable in size to the area of new mesic vegetation at the
pit. There could be an increase in total area of mesic vegetation, depending on how
groundwater seepage and surface runoff into the pit is handled. To the extent that surface
runoff that would have flowed out Sargent Creek during storm events is retained and
infiltrated, there would be an overall increase in the area of mesic vegetation. Conversely, if
seeps and surface runoff are channeled to quickly drain to Sargent Creek, there could be a
decrease in overall area of mesic vegetation.

A similar outcome would result at the Phase 3 & 4 pit. The two existing mesic vegetation
patches upslope of the proposed pit would probably not be impacted. The presence of the
riparian corridor and spring at those high elevations indicates that a subsurface obstruction
to groundwater flow is located nearby, such as a fault or change in bedrock fracturing or
texture. Those vegetation areas are supported by rainfall recharge and subsurface inflow
from farther upslope, and the mining pit would be downgradient (probably beyond the
subsurface flow obstruction). Like the Phase 1 pit, the Phase 3 & 4 pit would intercept
groundwater that would otherwise flow southeast to the Pajaro River. Because there are no
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mapped patches of mesic vegetation between the pit and the river, groundwater presently
discharges into the river and supports the riparian vegetation that grows along it.

Following mining, groundwater and surface runoff would be captured in the pit. The exact
locations of seeps cannot be predicted in advance, and the locations where water will tend
to collect depend in part on how the pit bottom is contoured. However, the most likely
locations are along the toe of the western pit wall in the Phase 4 area and the southern pit
wall in the Phase 3 area. The total area of mesic vegetation is likely to increase over existing
conditions because surface runoff that would have flowed out to the Pajaro River will be
retained in the pit and augment soil moisture and/or groundwater recharge. Depending on
how the pit bottom is contoured and how water is managed after mining, mesic vegetation
could range from mixed riparian forest and woodland to open water and seasonal or
perennial wetlands. It is possible that the width of the riparian corridor along the Pajaro
River would decrease very slightly over the long term, but given the presence of perennial
river flow, the change would likely be too small to detect.

IMPACT: DECREASED GROUNDWATER AVAILABILITY TO ADJACENT LANDOWNERS DUE
TO WATER-LEVEL DRAWDOWN AT NEARBY WELLS

Guidelines for implementing the California Environmental Quality Act suggest that a project
has a significant impact on groundwater if it would “substantially deplete groundwater
supplies or interfere substantially with groundwater recharge such that there would be a
net deficit in aquifer volume or a lowering of the local groundwater table level (e.g., the
production rate of pre-existing nearby wells would drop to a level which would not support
existing land uses or planned uses for which permits have been granted)” (California Natural
Resources Agency, 2016). Depletion of groundwater can be evaluated at a local scale in
terms of water-level drawdown at neighboring wells and at a regional scale in terms of
overall water balance of regional aquifers. This impact evaluates the local effects, and the
following impact addresses regional issues.

The project would be supplied by a well near the processing plant, west of the railroad
tracks and south of the Highway 101 overpass, as shown in Figure 4. Pumping would cause a
drawdown (lowering) of groundwater levels near the well. Drawdown decreases with
distance from a pumping well but a large decline in water level could potentially impact the
operation or yield of affected nearby wells. The amount of drawdown can be estimated
based on the pumping rate of the project well, the distance to the nearby well, and the
hydraulic characteristics of the aquifer.

There are a number of other wells to the north and east of the project well (Figure 4). The
closest belongs to the applicant (Sargent Ranch LLC). The second closest is a monitoring well
owned and operated by SCVWD. The third closest is one of ten wells owned by a
neighboring landowner (Sun & Sons LP) that appear to be irrigation wells. This well is the
neighboring production well that would experience the largest water-level decline due to
project pumping. It is located 690 feet from the proposed project supply well.
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The annual water production from the project supply well would be 52.8 AFY. Most of the
water would be used for aggregate washing, and pumping for that purpose would be
proportional to the rate of processing. Although processing could vary from year to year, it
is assumed for this analysis to occur at a constant rate throughout the 30-year mining
period. Within a given year, water use would occur almost exclusively during the 200 days
that the plant operates. Wells are generally constructed to produce a target volume
operating 50 percent of the time or less. Assuming a 12-hour-on, 12-hour-off pumping cycle
during plant operation days, the pumping rate of the well would be 120 gpm.

Drawdown as a function of time and distance was estimated using the Theis equation for
drawdown in confined aquifers (Freeze and Cherry, 1979). Key parameters in the equation
are aquifer transmissivity and storativity. Estimates of those characteristics were obtained
from a calibrated regional groundwater flow model (Todd Groundwater, 2015).
Transmissivity in the model near the project well location ranged from 1,250 to 12,500
square-feet-per-day (ft?/d), and storativity was 0.0002 (dimensionless). Using these
parameters, drawdown at the neighbor’s irrigation well at the end of the 12-hour pumping
cycle is estimated to be 0.8-4.0 feet. A repeating sequence of pumping cycles results in
slightly greater drawdown, and a formula is available to estimate drawdown based on the
long-term average pumping rate plus the most recent pumping cycle (Driscoll, 1988). At the
end of a work week, for example, estimated drawdown at the end of the 12-hour pumping
cycle on the fifth day would be 0.9-5.6 feet.

In large groundwater basins shared by many users, well interference is normal. This means
that most or all wells routinely cause drawdown at neighboring wells. Drawdown caused by
a new neighboring well does not rise to a level of significance for CEQA purposes unless it
would cause pumping water levels to drop below the top of the well screen. When that
occurs, water can cascade into the well, entraining air and creating a risk of cavitation inside
the pump (bubbles generated by low pressure). This can damage the pump, resulting in a
costly repair and interruption of water supply.

Construction information is not available for the particular irrigation well closest to the
project supply well. However, driller’s logs for other wells in the area indicate that a typical
depth to the top of the well screen is 100 feet and a typical total well depth is 400 feet.
Groundwater level data from the SCVWD monitoring well during 2012-2015 indicate that
water levels recovered in winter each year to 9 feet below ground surface, which probably
corresponds to the elevation of the nearby Pajaro River. In summer, water levels declined to
25 ft below ground surface in 2012 (normal year) and 45 feet below ground surface in 2014
and 2015 (dry years). Thus, the lowest static (non-pumping) water level in a dry year was 55
feet above the top of the screen.

During pumping, water levels drop below the static water level by an amount proportional
to the specific capacity of the well. Specific capacity data are not available for the potentially
impacted irrigation well, but the relatively close spacing of the neighbor’s irrigation wells
suggests that they have relatively low yields. Based on other wells in the region for which
data are available, reasonable estimates of pumping rate and specific capacity might be 400
gpm and 10 gallons per minute per foot of drawdown, respectively. Those values indicate a
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pumping drawdown of 40 feet. Combining that drawdown with 1-6 feet of drawdown from
the project well would still leave 9-14 feet of water above the top of the well screen at the
end of the irrigation season in a dry year. Therefore, the drawdown impact would be less
than significant. Because drawdown decreases with distance, it would also be less than
significant at the other nearby production wells.

IMPACT: DECREASED GROUNDWATER AVAILABILITY AT A REGIONAL SCALE DUE TO
INCREASE IN CONSUMPTIVE USE

Effects on the regional groundwater balance and on groundwater availability to other users
depend on the net result of changes in recharge and consumptive water use by the project.
Consumptive use would change only during the mining period, but recharge would change
during and after the mining period.

Consumptive use of groundwater would increase during the 30-year mining period by
approximately 53 AFY, as described above under “Groundwater Pumping and Water Use”.
Recharge would increase slightly during the mining period because land surfaces presently
vegetated with grass and trees would be converted to pit walls and floor consisting of bare
soil and rock. The amount of rainfall consumed by plant evapotranspiration would decrease,
and a larger amount would become groundwater recharge. Also, rainfall runoff would be
captured in the pits. If that water infiltrates, it would increase groundwater recharge.
However, the amount of increase depends on water management during mining operations,
such as dewatering or channeled outflow of accumulated water. It is possible that, as the
pits reach their full size, the increase in recharge from captured rainfall runoff would exceed
the consumptive use of water by mine operations. That would not likely be true during the
early years of project operation. For this impact analysis, it is assumed that recharge
remains unchanged and that regional groundwater consumptive use increases by 53 AFY.

Because the project supply well is next to a perennial reach of the Pajaro River where the
river gains flow by groundwater discharge from the Bolsa and Llagas subbasins, the pumping
would tend to deplete river flow, up to a rate equal to the average annual pumping rate.
Groundwater users in the Llagas subbasin in Santa Clara County and the Bolsa and San Juan
Valley subbasins in San Benito County would be unaffected from a water balance standpoint
because they are upgradient of the project well and impacted river reach.

Water users most likely to be affected would be downstream in the Pajaro Valley near
Watsonville (Figure 1). Groundwater pumping in that area averaged 52,000 AFY during
2009-2013 (Carollo Engineers, 2014). If all consumptive use at the project site became a
reduction in river percolation in the Pajaro Valley (rather than a decrease in outflow to the
ocean), it would amount to approximately 0.1 percent of total Pajaro Valley pumping.

This impact is considered less than significant. Because of its small size in the context of
regional water balances and Pajaro River flow, it would not cause any existing land uses to
become infeasible due to a reduction in groundwater availability. It could, however, very
slightly increase the challenge of preventing seawater intrusion in the Pajaro area.

Sargent Ranch Quarry
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This conclusion is further supported by comparing the magnitude of the impact to changes
in agricultural water use that occur for other reasons. For example, agricultural use of
groundwater in Zone 6 of San Benito County during 1988-2015 fluctuated from 61 percent
to 171 percent of average, with a difference of 22,000 AFY between the maximum and
minimum years (Todd Groundwater, December 2015). Those fluctuations affect flow in the
San Benito and Pajaro Rivers in the same way that the project well would. More locally,
changes in agricultural use of the project site could increase groundwater pumping by an
amount greater than the increase for the mining project. If the existing non-irrigated 37-acre
flat area that would be occupied by the processing plant and topsoil stockpile were
converted to irrigated row crops instead, consumptive use on that field would be on the
order of 1.5 times greater than consumptive use by mine operations.

IMPACT: DEPLETION OF BASEFLOW IN THE PAJARO RIVER AND POSSIBLE REDUCTION IN
STEELHEAD HABITAT

Depletion of flow in the Pajaro River could impact in-stream beneficial uses in addition to
downstream groundwater users. One beneficial use that is receiving considerable attention
is habitat for South-Central California Coast Steelhead, a federally-listed threatened fish
species. The National Marine Fisheries Service published a Steelhead Recovery Plan (2013)
that notes the regional significance of the Pajaro River watershed. It describes degradation
of steelhead habitat along mainstem reaches of the major central coast rivers as “severe to
very severe”. In detail, however, the principal life history function of the mainstem reaches
appears to be seasonal passage of fish migrating up- and downstream. The role of mainstem
reaches as rearing habitat is “speculative” because flows, temperatures and sediment loads
have all been altered from natural conditions since before any fish studies were ever
conducted. Furthermore, of the 31 recommended “recovery actions” for the Pajaro River
watershed, only two related to groundwater, and those called for studies (an analysis of
groundwater extractions and monitoring of groundwater conditions) rather than a reduction
in groundwater pumping.

The maximum depletion of river flow would likely be a relatively constant depletion
equivalent to consumptive water use by the mining project. The 53 AFY of consumptive use
corresponds to 0.07 cubic feet per second (cfs). This equals at most 0.07 percent of average
monthly flows during the primary migration months (December-April), based on monthly
flows at the Pajaro River gage near Chittenden (upstream of the Pajaro Valley). In the driest
year of the 1985-2015 evaluation period, the percentage reduction would be much greater:
up to 6 percent of flow in December, January and February. A statistical analysis of the
frequency, timing and duration of reductions in adult and smolt passage opportunity based
on daily flows was not completed.

A quantitative significance threshold for steelhead impacts along this mainstem reach is not
obvious and is beyond the scope of this hydrologic analysis. Instead, this section reports the
potential changes in river flow and leaves further interpretation to qualified biologists.

Sargent Ranch Quarry
Groundwater Analysis 12 TODD GROUNDWATER



REFERENCES CITED

Aquacraft, Inc., April 20, 2011. California single-family water use efficiency study. Boulder,
CO. Prepared for Irvine Ranch Water District, Irvine, CA.

California Department of Water Resources. November, 1979. Evaporation from water
surfaces in California. Bulletin 73-79. Sacramento, CA.

California Natural Resources Agency. 2016. CEQA guidelines. Available on-line at
http://resources.ca.gov/cega/guidelines/ and downloaded on October 10, 2016.

Carollo Engineers. February 2014. Basin management plan update. Prepared for Pajaro
Valley Water Management Agency, Watsonville, CA.

Driscoll, F.G. 1986. Groundwater and wells. Johnson Screens. St Paul, MN.
Freeze, R.A. and J.C. Cherry. 1979. Groundwater. Prentice-Hall, Inc., Englewood Cliffs, NJ.

Hatch, C.E., A.T. Fisher, C.R. Ruehl and G. Stemler. 2010. Spatial and temporal variations in
streambed hydraulic conductivity quantified with time-series thermal methods.
Journal of Hydrology 389 (2010):276-288.

National Marine Fisheries Service. December 2013. South-central California steelhead
recovery plan. Long Beach, CA.

Rantz, S.E. 1971. Mean annual precipitation and precipitation depth-duration-frequency
data for the San Francisco Bay region, California. Open-File Report 3019. U.S.
Geological Survey, Menlo Park, CA.

Rantz, S.E. 1974. Mean annual runoff in the San Francisco Bay region, California.
Miscellaneous Field Map MF-613. U.S. Geological Survey, Menlo Park, CA.

Santa Clara Valley Habitat Agency. 2016. Santa Clara County land cover map. Digital map
downloaded from http://scv-habitatagency.org/193/GIS-Data-Key-Maps on
October 12, 2016.

Sierra Geotechnical Services, Inc. December 10, 2015. Geologic hazards assessment and
preliminary slope stability evaluation, Sargent Ranch Quarry Site, Sargent, Santa
Clara County, California. Prepared for Freeman Associates, Palo Alto, CA.

Todd Groundwater. June 2015. Northern San Benito County groundwater model update and
enhancement. Draft. Alameda, CA. Prepared for San Benito County Water District,
Hollister, CA.

Sargent Ranch Quarry
Groundwater Analysis 13 TODD GROUNDWATER



Todd Groundwater. December 2015. Annual groundwater report, water year 2015.
Alameda, CA. Prepared for San Benito County Water District, Hollister, CA.

Triad Holmes Associates. September, 2016. Preliminary drainage study for Sargent Quarry.
Prepared for Sargent Ranch Management Company, LLC, San Diego, CA.

Young, T.P. and R.Y. Evans. 2002. Initial mortality and root and shoot growth of oak
seedlings planted as seeds and as container stock under different irrigation regimes.
Department of Environmental Horticulture. University of California, Davis, CA.

Sargent Ranch Quarry
Groundwater Analysis 14 TODD GROUNDWATER



!
L

e e = |

Scale in Miles

PVWMA

Watsonville

? 6'\2‘( °

R‘\\Ier

Gilroy %

Sargent
Ranch
Quarry

Legend

[ ] Quarry Pit

Llagas T N

Bolsa

Sa/)

QhH -
Aty R/Ve
r

San Juan -

Balutista

J(,eo

:] Groundwater Subbasin
|| Pajaro Valley Water Management Agency

A Pajaro River flow gage near Chittenden

ollister

\L\/§

bny

October 2016

TODD

GROUNDWATER

Figure 1
Regional
Location Map




Legend
@® Project Supply Well

[] Mine Facilities

D Sargent Creek watershed
Stream Channel

== Ephemeral Stream

e Riparian Vegetation

“ Phase 2
Pit

y T
October 2016

TODD

GROUNDWATER

. Processin

Plant |

Figure 2
Locations of
Sargent Creek
Watershed Features




Elevation (feet above sea level)

900

800

700

600

500

400

300

200

100

A’

Tar Creek

Ground surface
—— = Interpolated groundwater gradient

Pit bottom

A Groundwater seeps in boreholes

Borehole 6
Borehole 4

Borehole 3
Borehole 2
Borehole 7
Borehole 1

Pajaro River
Highway 101

1,000

2,000

3,000

4,000 5,000 6,000 7,000 8,000 9,000
Distance along Section Line (feet)

October 2016 Figure 3

TO D D - Groquzit\?vraF;::*a(t;ergdient

GROUNDWATER |[along Cross Section A-A’




!
|

1,000
e = e =

Scale in Feet

Sun and Sons LP
()

Sun and Sons LP

Project 5

jﬂ Supply Well

o

X )
| | Sun'and Song'LP
; W O
aﬁt‘sanch L@ O

i .;Sun and SonsL.P

S CUY

.

Legend
O Existing Nearby Well
® Project Supply Well
[] Mine Facilities 74
Stream Channel / % Figure 4

~w= Ephemeral Stream et TODD- Locations of

GROUNDWATER Nearby Wells




TODD i

GROUNDWATER

July 29, 2019

MEMORANDUM

To: Amie Ashton, David J. Powers & Associates, Inc.

From: Gus Yates, Senior Hydrologist

Re: Sargent Ranch Quarry: Addendum to Todd Groundwater November 2016

Memo to Address SGMA Issues

In November 2016, Todd Groundwater completed a technical memorandum evaluating
groundwater issues associated with the proposed Sargent Quarry mining operation in
southern Santa Clara County. Since that time, groundwater sustainability agencies have
been formed in Santa Clara, San Benito and Santa Cruz Counties to implement the
Sustainable Groundwater Management Act (SGMA). Those efforts have increased the level
of attention on groundwater sustainability issues. Also, the project applicant released a
mining and reclamation plan in 2018. This memorandum reconsiders the analysis and
conclusions of the original memorandum in light of these new developments and evaluates
whether any conclusions should be revised.

The mining and reclamation plan basically reaffirms the post-mining site conditions that
were in the original project description and provides a few additional details. Surface runoff
from slopes draining toward the pits would be captured in perimeter channels and
conveyed to creek channels downhill from the pits. The bottoms of Pit #1 and Pit #2 would
be graded flat with a minimum 1 percent slope toward the downhill side, where
accumulated water could flow to Sargent Creek. The Pit #3-4 complex would have a similar
bottom slope, but interior rainfall runoff and groundwater seepage would be captured
internally. Internal drainage would be directed to two retention basins totaling about 5
acres in size.

The original memorandum estimated that if all runoff and groundwater seepage in the pits
were collected in one area of each pit, it could support lush vegetation with water use equal
to reference evapotranspiration (similar to turf) occupying 22 acres in Pit #1 and 49 acres in
Pit #3-4. In all likelihood, plants would intercept much of that water before it reached a
central collection point. The wettest part of each pit with respect to rainfall runoff and
groundwater seepage would be the foot of the highest quarry wall. The original
memorandum stated that patches of more mesic vegetation (possibly willows, sycamores
and similar species) would likely self-establish in those areas. Furthermore, it noted that the
increase in consumptive use of groundwater at the pits would likely be offset by a small
decrease in the extent of existing riparian vegetation canopy along Sargent Creek between
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the pits and the Pajaro River. In that case, the overall impact to downstream water users
along the Pajaro River would be much less than the increase in consumptive use at the pits.

The quarry locations are not within any groundwater basin. The original memorandum
evaluated their potential hydrologic effects on nearby and downgradient basins. The project
supply well would be located at the downgradient tip of the Llagas Subbasin, which is the
Santa Clara County part of the Gilroy-Hollister Groundwater Basin. Because of this location
and the proximity to a perennial reach of the Pajaro River, the effects of project pumping on
basin yield would accrue to downstream groundwater users by means of changes in river
percolation.

The primary downstream water user group is groundwater pumpers in the Corralitos Basin
located on the coastal plain surrounding Watsonville. River percolation supplies
approximately 30 percent of average annual recharge to the basin. Pajaro Valley Water
Management Agency (PVWMA) submitted an “alternative plan” to the California
Department of Water Resources in lieu of a groundwater sustainability plan in fulfillment of
SGMA requirements for the Corralitos Basin. The alternative plan was approved in July 2019.
That plan relied on the groundwater budget presented in the 2014 Basin Management Plan
(Carollo Engineers, 2014), which assumed that Pajaro River flow and recharge would
continue at historical rates. The original groundwater memorandum for Sargent Quarry
relied on the same Plan to calculate the potential impact of consumptive use at the quarry
on groundwater yield in the PVWMA area. It estimated that consumptive use for quarry
operations of 53 AFY would amount to 0.1 percent of average annual groundwater pumping
in the PVWMA area and was negligible in the context of other much larger sources of
variability. The change in post-mining net consumptive use due to changes in vegetation in
the pits and along downstream reaches of Sargent Creek would be similarly small.

The calculations related to drawdown impacts on nearby wells presented in the original
memorandum are not affected by any recent developments and remains valid.

Overall, the conclusions in the original memorandum still hold. Changes in recharge and
consumptive use associated with the project would be negligibly small and would not
significantly affect nearby wells, riparian/aquatic habitat or groundwater yield in
downstream groundwater basins.

Sargent Ranch Partners, LLC. January 25, 2018. Sargent Quarry mining and reclamation plan.
Palo Alto, CA.

Todd Groundwater. November 3, 2016. Sargent Ranch Quarry: Evaluation of Groundwater
Conditions and Potential Mining Impacts. Prepared for David J. Powers & Associates,
San Jose, CA.

Triad Holmes Associates. September, 2016. Industrial stormwater pollution prevention plan
for Sargent Quarry. Prepared for Sargent Ranch Management Company, LLC, San
Diego, CA.
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1. INTRODUCTION

The County of Santa Clara (County) is the lead agency preparing an Environmental Impact
Report (EIR) for the proposed Sargent Quarry Project. As part of the EIR and in response to
environmental guidelines, the County is also considering a Water Supply Assessment (WSA)
to confirm the total water supply and demand.

The California Water Code Section 10910 (also termed Senate Bill 610 or SB610) requires
preparation of a WSA for a project subject to CEQA and SB610 as defined in Water Code
Section 10912. A proposed industrial, manufacturing, or processing plant, or industrial park
planned to house more than 1,000 persons, occupying more than 40 acres of land, or having
more than 650,000 square feet of floor area is required to prepare a WSA. The processing
plant and associated facilities would occupy approximately 62 acres, and the County has this
WSA prepared.

The Sargent Quarry Project proposes a sand and gravel mining operation, as well as
construction and operation of aggregate processing facilities, on approximately 300 acres of
the 5,724 -acre Sargent Ranch property. Previous work by Todd Groundwater in the
November 3, 2016 memo “Sargent Ranch Quarry: Evaluation of Groundwater Conditions
and Potential Mining Impacts” estimated total water demand for the project processing
facility to be about 52 AFY. New information has increased the maximum water demand of
the plant to 82.07 AFY.

The approximately 62.3-acre processing plant area would be developed in the northeastern
portion of the site. The processing plant components would include an office, shop,
maintenance buildings, equipment storage yard, 17-space parking area, truck scales, loading
area, and materials processing and equipment.

Sargent Ranch Quarry would be located in hills west of the Pajaro River where it leaves the
Gilroy-Hollister Valley and flows south and west through a canyon to coastal plains and the
Pacific Ocean near Watsonville. The locations of the quarry, river and nearby groundwater
basins are shown at a regional scale in Figure 1.

The primary foundational document for preparation of the WSA is the 2020 Urban Water
Management Plan (UWMP) and the 2021 Groundwater Management Plan (GWMP)
prepared by Santa Clara Valley Water District (SCVYWD, now Valley Water) (SCVWD 2021b
and 202021a). The SCYWD UWMP projects water demand through 2045 for normal and dry
years, describes the water supplies, and outlines the water shortage contingency plan and
water conservation measures enacted by SCYWD. The GWMP was submitted to DWR as an
Alternative to a GSP on Dec. 21, 2016 and approved by DWR in 2019. A Draft periodic
evaluation of the GWMP was made publicly available in October 2021.



The purpose of this WSA is to document the County’s existing and future water supplies for
its service area and compare them to the area’s future water demand including that of the
proposed project. This comparison, conducted for both normal and drought conditions, is
the basis for an assessment of water supply sufficiency in accordance with the requirements
of California Water Code section 10910 (Senate Bill 610).

1.1. ACKNOWLEDGEMENTS

This assessment was prepared by Maureen Reilly, Senior Engineer, Iris Priestaf, President,
and Gus Yates, Senior Hydrologist. Information provided to the County by the applicant was
also used in the preparation of the WSA.



2. PROJECT WATER DEMAND

During mining, a single well near the processing plant would supply the water needs for the
project to the extent that water is not obtained from wet mining activities.

2.1. ExiSTING WATER USE

The area called Sargent Ranch includes 5,724 acres of land. Most will remain unaffected by
mining and will be used for ongoing grazing and oil production. Some of the area proposed
for the processing plant is sometimes used for crops, including hay and/or row crops. In
addition, there is currently one occupied house on the property. For a conservative estimate
of existing water demand, it is assumed that no water is currently used on site (Sargent
Quarry 2020).

2.2. ESTIMATED FUTURE WATER DEMAND FOR PROJECT

At this time, there are no plans to dewater the pit and thus it is assumed that the single well
near the processing plant would supply the water needs for the project. Additionally, a
5,000 to 10,000-gallon water tank will also be located on site. Total water demand for the
project is estimated to be 82.07 AFY. The water needs are itemized and estimated in Table
1. Water requirements for the plant include landscape irrigation, potable indoor use, and
water used in processing, and dust control.

The project description of proposed water demand includes 0.95 AFY of water use for
landscape irrigation that appears to refer to establishing oak tree seedlings in reclamation
areas and other irrigation areas. Studies have shown that oak seedling survival is improved
with irrigation at a rate of 4 liters per plant per week during the dry season (Young and
Evans 2002). The proposed irrigation use would support 3,500 seedlings at that irrigation
rate, suggesting a conservative overestimation. Irrigation is usually applied only during the
first 1-2 years of growth.

Water use at the site office and employee facilities would probably include toilets, faucets
and showers. A staff of 15 people is proposed, and the facility would operate up to 310 days
per year. A rough estimate of these indoor water uses was obtained by assuming that the
above fixtures used the same amount of water as in an average California residence
(Aquacraft 2011). Drinking water is expected to be supplied to employee and not from well
water. This produced an estimate of 0.32 AFY of indoor water use.

Aggregate processing water use was estimated by the applicant to be 73.06 AFY. A
substantial amount of water is retained in the pores of the aggregate materials after
washing, and that water either evaporates from stockpiles or is exported when the product



is sold. A water recycling system, including a lined pond and a return pumping system, will
supply 80 percent of the water used for processing. Water from the groundwater well would
augment the water from the process water system as needed to replenish system losses due
to evaporation and use. The applicant plans show the plant will be operational 310 days per
year. Assuming the plant is at maximum production during the operational period, it is
anticipated that up to 73.06 AFY would be pumped for the plant operations.

Dust control at the mining areas, access roads, processing plant and reclamation areas was
estimated by the project applicant. According to the application, 2.48 million gallons per
year in operation (7.61 AFY) will be used for dust suppression in the plant and mining
areas. An additional water tank will be kept on site for fire response, 0.12 AFY.

Except for water used indoors at the office/staff facilities—which would be returned to the
groundwater system via an on-site septic system—all water would be consumed or
exported.

2.3. ESTIMATED FUTURE RECYCLED WATER USE FOR PROJECT

There are no plans to serve recycled water for the project from municipal wastewater
treatment.

2.4. TotAL FUTURE PROJECT DEMAND FOR PROJECT

Table 1 shows the estimated future project demand for the processing plant and
surrounding areas. The property is assumed to have no existing water use, so the net water
demand on the site would increase by a total of 82.07 AFY. No change in demand is
expected during wet, normal, or dry years.

3. BASIN WATER DEMAND

The Sargent Quarry is located in southwest Santa Clara County 0.7 miles from the boundary
with San Benito County and approximately 2.0 miles from the boundary with Santa Cruz
County.

The project supply well would be located at the downgradient tip of the Llagas Subbasin,
which is part of the Gilroy-Hollister Groundwater Basin. For the requirements of the WSA,
the water demand and supply of the Llagas Subbasin will be used to assess water supply
sufficiency.

The following sections describe factors in Llagas Subbasin that affect water demand. These
factors include climate, population and employment, plus the mix of customer types, such



as residential, commercial, and industrial. This section documents water demands not only
under normal climatic conditions, but also during drought.

3.1. CLMATE

Climate has a significant influence on water demand on a seasonal and annual basis. This
influence increases with the portion of water demand for outside uses, including dust
control, pond evaporation, and landscape irrigation.

Table 2 summarizes representative climate data for Santa Clara County, including rainfall
and temperature data measured at Gilroy station #211 by the California Irrigation
Management Information System Station (CIMIS). Temperature and precipitation data are
available from 2009 through 2019 (CIMIS 2020). The County has a Mediterranean climate,
characterized by dry summers and wet winters with year-round moderate-to-warm
temperatures. Reflecting this pattern, water demand in the County is greater in the summer
than in the winter. Climate change may affect future water supply availability for Santa Clara
County by reducing water availability, changing local precipitation patterns, and increasing
water demands.

3.2. COUNTY POPULATION

Population is a key factor in water demand; Valley Water has provided population
information for the entire county (coincident with its service area) in its 2020 UWMP. Table
3 reproduces the UWMP population value for the county/service area for 2020 with
projections to 2045. A 36 percent net population increase is projected. Valley Water does
not subdivide population between its two major subbasins (Santa Clara Plain and Llagas)
(SCVWD 2021b).

3.3. CURRENT WATER USE SECTORS AND WATER DEMAND

Figure 2 shows current water demand in Llagas by customer type from the 2016 GWMP. In
2019, 54 percent of demand was from agricultural pumping, domestic, and private pumping,
45 percent from municipal and industrial (M&I) uses, and 3 percent of demand was
domestic uses (SCVWD 2021a).

3.4. PRrROJECTED WATER DEMAND

Available documents from Valley Water provide projected county-wide demand by
customer type, Table 4a, and total water demand for Llagas, Table 4b. About 85 percent of
the county-wide agricultural pumping occurs in Llagas Subbasin and this is expected to
remain stable through 2045 (SCVWD 2021a). However, on a county-wide basis municipal



use is expected to increase four percent from 2025 to 2045. The UWMP does not
breakdown expected demand by subbasin but the 2016 GWMP estimated the future
demand in Llagas Subbasin. According to the 2016 GWMP Llagas supply is projected to
increase by 12 percent, or 6,000 AFY, from 2020 to 2040 (SCVWD 2016).

3.5. WATER DEMAND IN NORMAL AND DROUGHT PERIODS

Santa Clara County faces periods of severe drought, and Valley Water recognizes that water
conservation is critical to sustainability. As outlined in the 2020 UWMP, Valley Water has
developed a five-stage water shortage contingency plan to decrease water demand during
periods of water shortage. Valley Water manages groundwater for Santa Clara County but
does not directly pump groundwater. Accordingly, the water shortage contingency plan
relies on collaboration with partner agencies to influence groundwater pumping through
financial and management practices.

3.6. WATER CONSERVATION

Valley Water promotes water conservation through regulations, conservation pricing,
outreach, and education. Valley Water, in partnership with other water providers,
implements nearly 20 different ongoing water conservation programs that use a mix of
incentives and rebates, free device installation, home visits, site surveys, and educational
outreach to reduce water consumption in homes, businesses and agriculture. These
programs are designed to achieve long-term water savings (SCVWD 2020). Valley Water’s
long-term water savings goal is 98,800 acre-feet per year by 2030 (2012 Water Supply
Master Plan).

Detailed information on Valley Water’s programs can be found on their website:
https://www.valleywater.org/water-conservation-programs.

4, COUNTY OF SANTA CLARA WATER SUPPLY

4.1. GROUNDWATER

Groundwater is the primary source of water supply for the Llagas Subbasin. The Llagas
Subbasin (DWR Basin Number 3-3.01) is located within the California Coast Ranges
physiographic province between the San Andreas and Calaveras Fault zones. The subbasin
is part of the larger Gilroy-Hollister Valley Groundwater Basin (Basin 3-3), which extends into
San Benito County to the south. Similar to the Santa Clara Subbasin, the Llagas Subbasin



underlies a relatively flat valley and consists of unconsolidated alluvial sediments. The Santa
Cruz Mountains and Diablo Range on either side of the subbasin are primarily composed of
sedimentary, metamorphic, and volcanic rocks of Jurassic, Cretaceous and Tertiary age. The
northern boundary with the Santa Clara Subbasin is the Coyote Creek alluvial fan in the
Morgan Hill area, which forms a topographic and hydrologic divide between the
groundwater and surface water flowing to the San Francisco Bay and water flowing to the
Monterey Bay. The groundwater divide is approximately located at Cochrane Road area in
Morgan Hill. Based on observed water level data, the boundary moves as much as a mile to
the north or south depending on local groundwater conditions. The subbasin southern
boundary is coincident with the boundary between Santa Clara and San Benito counties
along the Pajaro River.

Because of this location and the proximity to a perennial reach of the Pajaro River, the
effects of project pumping on basin yield would accrue to downstream groundwater users
by means of changes in Pajaro River percolation.

4.1.1. Effects on Downstream Users

Figure 1 shows the neighboring groundwater basins and management agencies. The primary
downstream water user group includes groundwater pumpers in the Pajaro Valley Subbasin
of the Corralitos Basin located on the coastal plain surrounding Watsonville. Reflecting the
occurrence of seawater intrusion, Pajaro Valley Subbasin has been designated as critically
overdrafted by the California Department of Water Resources (DWR) with a requirement to
prepare a groundwater sustainability plan in fulfillment of requirements of the Sustainable
Groundwater Management Act (SGMA). In response in December 2016, Pajaro Valley Water
Management Agency (PVWMA) submitted an Alternative Plan, which was based primarily
on its ongoing Basin Management Plan. DWR approved PVWMA'’s Alternative in July 2019.
PVWMA has subsequently prepared Annual Reports summarizing its basin management and
progress toward sustainability. The Alternative Plan and Annual Reports are available on the
DWR SGMA Portal (https://sgma.water.ca.gov/portal/alternative/print/22).

Percolation from the Pajaro River supplies approximately 30 percent of average annual
recharge to the Pajaro Subbasin; this is being supplemented with managed aquifer recharge.
In addition, PVWMA and local cooperating agencies have developed surface water supply
and recycled water facilities and have an active water conservation program for agricultural
and domestic users that has reduced water demand. Total water use in the Basin during
water year 2019 was 47,516 AF. Comparison of Pajaro Subbasin use with the consumptive
use for quarry operations (82.07 AFY) indicates that the quarry would consume about 0.17
percent of water use in the PVYWMA area; this may be considered insignificant in the context
of other much larger sources of variability. The change in post-mining net consumptive use



due to changes in vegetation in the pits and along downstream reaches of Sargent Creek
would be similarly small.

The North San Benito Groundwater basin shares a boundary with Llagas subbasin along the
Pajaro River. The basin also extends into Santa Clara County across the Pajaro River about
three miles downstream of the quarry well, but this area is very small. San Benito County
Water District is currently preparing a Groundwater Sustainability Plan for the basin.
Preliminary estimates in the GSP water balance calculate 3,700 to 6,000 AFY of subsurface
flow from Llagas into North San Benito. The pumping of the well may decrease some of this
flow into San Benito, if not reducing flow to Pajaro. The pumping represents approximately
one percent of total inflow and not likely to affect downstream users in San Benito.

4.2. RecycLeD WATER

Valley Water currently serves recycled water to three parks in Llagas Subbasin. Total
recycled water use is a small portion of the overall water supply to the subbasin.

4.3. WATER SUPPLY IN NORMAL AND DROUGHT PERIODS

The California Water Code requires that a WSA include discussion of how supply will meet
demand during normal, single dry, and multiple dry years during a 20-year projection. The
2020 UWMP and 2021 GWMP provide discussion of water supply and demand in normal
and drought periods, included herein by reference. The 2016 GWMP also provided supply
projections for only Llagas subbasin. Table 5a and Table 5b show water supply in a normal
year for the entire county and only Llagas subbasin, respectively.

Valley Water relies on groundwater as the primary source of water in Llagas, and
groundwater production has historically remained stable and fulfilled water demand during
both single and multiple dry year periods.

In the 2020 UWMP, water supply estimates are provided for future single dry years and
multiple dry year periods on a county wide basis. Tables 6 - 8 show the expected water
demand during normal, single-dry, and multiple-- dry year periods. Table 6 shows that the
expected supply is more than enough to meet projected demand for normal years. Table 7
shows the expected supply and demand in a single dry year, with similar hydrology to 1977.
Supply is estimated to be 80 percent of normal demand. The reductions in supply are mainly
reductions in imported water. It should be noted that the imported water is used to meet
supply in the Santa Clara Plain and is not expected to affect the supply in Llagas subbasin,
which relies on groundwater and some recycled water. In Table 7, dry year demands are
only reduced slightly to reflect less losses in the imported water system. As experienced in
the most recent drought, demands will likely be reduced further with water conservation.



The Water Contingency Plan was developed specifically to guide the reduction of demand to
withstand short term decreases in the supply. Even with no demand reduction in drought,
Valley Water anticipates adequate supply until 2045 and has plans in place to continue to
develop additional supplies in the future (SCYWD 2021b).

Table 8 shows a multiple year drought that is equivalent to the most recent multiple year
drought, 1988-1992. As with a single dry year, imported water to the Santa Clara Plain is
expected to be reduced while groundwater will continue to meet demand. As shown in
Table 8, Valley Water is expected to receive 65 to 83 percent of supply over the five year
drought period. While this reflects a shortfall compared with normal demand, some
reduction of demand would be expected based on the Water Contingency Plan.

Valley Water is evaluating supply projects and programs to increase water supply with a
goal of requiring conservation reductions no more than 10 percent. Additional projects and
programs may include additional long-term water conservation savings, water recycling,
recharge capacity, storm water capture and reuse, banking, and storage (SCVYWD 2021b).



5. LOCAL GROUNDWATER EFFECTS

The project would be supplied by a well near the processing plant, west of the railroad
tracks and south of the Highway 101 overpass. Pumping would cause a drawdown
(lowering) of groundwater levels near the well. Drawdown decreases with distance from a
pumping well but a large decline in water level could potentially impact the operation or
yield of nearby wells. The amount of drawdown can be estimated based on the pumping
rate of the project well, the distance to the nearby well, and the hydraulic characteristics of
the aquifer.

Other wells are located to the north and east of the project well (Figure 3). The closest
belongs to the applicant (Sargent Ranch LLC). The second closest is a monitoring well owned
and operated by SCVWD. The third closest is one of ten wells owned by a neighboring
landowner (Sun & Sons LP) that appear to be irrigation wells. This well is the neighboring
production well that would experience the largest water-level decline due to project
pumping. It is located 690 feet from the proposed project supply well.

The drawdown at the closest neighboring well was computed as a function of time and
distance using the Theis equation for drawdown in confined aquifers (Freeze and Cherry,
1979). Key parameters include:

e Annual water production from the project supply well - 82.07 AFY

e Days in use per year — 310 days per year

e QOperating days - a 12-hour-on, 12-hour-off pumping cycle during plant operation
days

e  Pumping rate of the project well - 120 gpm

e Transmissivity - 1,250 to 12,500 square-feet-per-day (ft2/d), and storativity was
0.0002 (dimensionless). Estimates of those characteristics were obtained from a
calibrated regional groundwater flow model (Todd 2015).

Using these parameters, drawdown at the neighbor’s irrigation well at the end of the 12-
hour pumping cycle is estimated to be 0.84 to 5.0 feet.

Drawdown caused by a new neighboring well does not rise to a level of significance for
CEQA purposes unless it would cause pumping water levels to drop below the top of the
well screen.

Construction information is not available for the irrigation well closest to the project supply
well. However, driller’s logs for other wells in the area indicate that a typical depth to the
top of the well screen is 100 feet and a typical total well depth is 400 feet. The pump intake
for local wells is estimated at 55 feet below ground surface based on well screen and
available water level data (Todd 2015). Reasonable estimates of pumping rate (400 gpm)
and specific capacity (10 gallons per minute per foot of drawdown) are assumed. Use of



those values indicates a pumping drawdown of 40 feet. Combining that drawdown with 1-5
feet of drawdown from the project well would still leave available groundwater elevation
above the top of the well screen, even at the end of the irrigation season in a dry year.
Therefore, the drawdown impact would be less than significant. Because drawdown
decreases with distance, it would also be less than significant at the other nearby
production wells.

6. COMPARISON OF SUPPLY AND DEMAND

Valley Water’s Urban Water Management Plan projects that both the population and water
demand will grow over the next 20 years. The water resources available in the Llagas
Subbasin are sufficient to meet the water demand for this proposed project (82.07 AFY) and
for future development.

Total project demand (82.07 AFY), while not specifically accounted for within Valley Water’s
UWMP, is within the projected M&I growth of 11,000 AFY. Accounting for less than one
percent of the increase, the project will have sufficient supply to operate through 2045.

Valley Water has adequate resources to meet the water demands for its growing population
and continues to develop new projects and programs to secure supply and reduce demand.
There are enough water resources for the proposed project for normal, single dry and
multiple dry years during a 20-year projection.
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Table 1. Project Water Demand

Type of Use

Acre-Feet per Year

Irrigation to establish landscaping

Potable indoor use

Water consumed in process and export of product
Dust control

Other (Fire Response)

0.95
0.32
73.06
7.61
0.12

Total Water Demand

82.07




Table 2. Local Climate Data

Average Total
Average Total Monthly Monthly Average Average Minimum | Average Maximum

Month Evapotranspiration1 Precipitation (in) Temperature (F) Temperature (F) Temperature (F)
January 1.7 2.1 49.1 37.7 63.1
February 2.3 2.0 50.7 38.3 64.9
March 3.6 2.2 54.5 42.1 68.5
April 5.0 1.1 57.4 44.5 72.1
May 6.1 0.4 59.9 47.8 74.8
June 7.1 0.1 64.7 51.1 82.0
July 7.1 0.0 65.8 53.6 83.7
August 6.2 0.0 65.7 53.6 83.9
September 5.2 0.1 65.5 50.7 84.8
October 3.9 1.0 60.9 46.1 78.8
November 2.2 0.9 53.0 39.7 68.9
December 1.5 2.2 47.7 36.7 61.2
Annual 51.8 12.1 57.9 45.2 73.9

1. Data (Sept 2009 - Feb 2020) from the California Irrigation Management Information Systems (https://cimis.water.ca.gov/)

Station 211




Table 3. Valley Water County-Wide Service Area Population

Population 1,877,700 | 1,986,340 | 2,098,695 | 2,217,750 | 2,387,165 | 2,538,320 | 2,699,046 36%

Source: SCVWD UWMP Table 3-2



Table 4a. County Wide Projected Water Demand

Sector 2025 2030 2035 2040 2045
Municipal Retailers 288,000 280,000 285,000 290,000 299,000
Agricultural Groundwater Pumping 25,000 25,000 25,000 25,000 25,000
Independent Groundwater Pumping 14,000 14,000 14,000 14,000 14,000
Raw Water 2,000 2,000 2,000 2,000 2,000
Losses 3,000 3,000 3,000 3,000 3,000
TOTAL 332,000 324,000 329,000 334,000 343,000
Source: 2020 UWMP Table 4-3
Table 4b. Projected Water Demand in Llagas Subbasin

Basin 2025 2030 2035 2040
Llagas Subbasin Groundwater 49,000 52,000 53,000 53,000
Total Water Demand 49,000 52,000 53,000 53,000

Source: SCVWD GWMP Table 4-7 and Figure 4-11




Table 5a. Projected Water Supply by Type County-wide Normal Year

Supply 2025 2030 2035 2040 2045
Groundwater 140,000 164,000 163,000 162,000 162,000
Local Surface Water 30,000 70,000 185,000 185,000 185,000
Recycled Water 16,000 19,000 22,000 26,000 28,000
Potable Reuse
San Francisco Public Utilities Commission 55,000 56,000 59,000 61,000 63,000
CVP and SWP Allocations 130,000 134,000 136,000 139,000 142,000
Out of County Storage 75,000 75,000 75,000 70,000 70,000
Total Water Supply 446,000 518,000 640,000 643,000 650,000
Source: SCVWD UWMP Table 6-5
Table 5b. Projected Water Supply in Llagas Subbasin (Normal Year)

Basin 2025 2030 2035 2040

Llagas Subbasin 49,000 52,000 53,000 53,000
Total Water Supply 49,000 52,000 53,000 53,000

Source: SVCWD GWMP




Table 6. Normal Year Supply and Demand Comparison

2025 2030 2035 2040 2045
Available Supply (AFY) 446,000 518,000 640,000 643,000 650,000
Normal Year Demand (AFY) 333,000 325,000 330,000 335,000 345,000
Supply/Demand Difference 113,000 193,000 310,000 308,000 305,000
Source: SCVWD UWMP Table 7-2
Table 7. Single Dry Year Supply and Demand Comparison

2025 2030 2035 2040 2045
Available Supply (AFY) 355,000 373,000 497,000 503,000 505,000
Single Dry Year Demand (AFY) 330,000 325,000 330,000 335,000 345,000
Supply/Demand Difference 25,000 48,000 167,000 168,000 160,000
% of Normal Year Supply/Demand 80% 72% 78% 78% 78%
Source: SCVWD UWMP Table 7-3
Table 8. Multiple Dry Years Supply and Demand Comparison

Water Sources 2025 2030 2035 2040 2045

First Year
Available Supply (AFY) 345,000 349,000 491,000 483,000 487,000
Demand (AFY) 330,000 325,000 330,000 335,000 345,000
Supply/Demand Difference 15,000 24,000 161,000 148,000 142,000
% of Normal Year Supply/Demand 77% 67% 77% 75% 75%
Second Year
Available Supply (AFY) 370,000 376,000 477,000 482,000 501,000
Demand (AFY) 330,000 325,000 330,000 335,000 345,000
Supply/Demand Difference 40,000 51,000 147,000 147,000 156,000
% of Normal Year Supply/Demand 83% 73% 75% 75% 77%
Third Year
Available Supply (AFY) 340,000 349,000 443,000 450,000 448,000
Demand (AFY) 330,000 325,000 330,000 335,000 345,000
Supply/Demand Difference 10,000 24,000 113,000 115,000 103,000
% of Normal Year Supply/Demand 76% 67% 69% 70% 69%
Fourth Year
Available Supply (AFY) 347,000 341,000 416,000 421,000 429,000
Demand (AFY) 330,000 325,000 330,000 335,000 345,000
Supply/Demand Difference 17,000 16,000 86,000 86,000 84,000
% of Normal Year Supply/Demand 78% 66% 65% 65% 65%
Fifth Year
Available Supply (AFY) 341,000 365,000 430,000 440,000 444,000
Demand (AFY) 330,000 325,000 330,000 335,000 345,000
Supply/Demand Difference 11,000 40,000 100,000 105,000 99,000
% of Normal Year Supply/Demand 76% 70% 67% 68% 68%

Source: SCVWD UWMP Table 7-4
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Appendix .4
Industrial SWPPP



INDUSTRIAL STORM WATER POLLUTION
PREVENTION PLAN
(SWPPP)

Sargent Quarry
SANTA CLARA COUNTY, CALIFORNIA

Prepared for compliance with Section A of the National Pollutant
Discharge Elimination System (NPDES) General Permit
for storm water discharges associated with
Industrial Activity Water Control Order: 2014-0057-DWG

Prepared for:
Sargent Ranch Management Company LLC
San Diego, CA
Contact: Howard Justus
619-220-8900

Prepared by:
Triad Holmes Associates
P.O. Box 1570
549 Old Mammoth Road, Suite 202
Mammoth Lakes, CA 93546

September 2016
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1.0 FACILITY INFORMATION & CERTIFICATION

Facility Name:

Facility Location:

Facility Telephone:

Responsible Party
For SWPPP:

Primary Operations:

Hours of Operation:
Size of Facility:
'WDID No.:

NPDES Permit No.:
Certification:

Preparer:

Sargent Quarry

Approximately 5 miles south of the town of Gilroy off Highway 101 in
Santa Clara County, CA

619-220-8900

Howard Justus

Construction Sand and Gravel — SIC code No. 1442
Monday through Saturday from 7:00 am to 4:30 pm

292 acres

CAS000001 General Permit — Industrial Permit

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to ensure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the systems or those persons directly responsible for gathering the
information, the information submitted is to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility if fine and imprisonment for knowing violations.

Signed:

Date:

Name/Title:




2.0 SITE MAPS
(IGP — Section X.E)

Figure 1: Location Map

Figure 2: Facility Site Plan and Drainage Patterns

Figure 3: Plant Site and Drainage Patterns

Figure 4: Potential Pollutants and BMP: Mining Sites and Access Road

Figure 5: Potential Pollutants and BMP: Plant Site



SANTACLARA |& | Y

Cnunt}r Map,California

[ .
1 Joaguin
Alameda | 7o

Great Mall m" \
.Eta y Area V

¢
v San Jose Mum
= Golf Course ==~ Qeanislaus

, Agg Santa Clara
.- o University .. l

\
Lick = 45 :_l
Hinryﬂ Coe”
gl S
E - : ‘ 1
itk .
Resery N P
. organ Hill v
Santa ¥ )
Cruz San Martin,) mﬂayem !
‘ . Mg‘gggna N
) =5
Ya @5 gin 0
et . ’
L -
, '@'“"'\1 Merced
4 v}/  San Benito !
)U Copyright © 2011 Compare Infobase Limited
NOT TO SCALE
,32/7?}/20/5 SARGENT RANCH QUARRY, SANTA CLARA COUNTY th ]
INDUSTRIAL SWPPP S
_FIGURE 1_— LOCATION MAP e

K:\0T Mammoth\4020 Sargent Ranch\acad\Drainage SWPPP\4020 ISWPPP CAD 2014.dwg 1:74am, mpaviovsky



\\/{;\ ( 1/
PERMANENT . ,
SCALE: 17"=1200

J

/ .
4i;;g\\\w \f b
N
' %
s

A\i ! PROCESSING TOPSOIL

PLANT STOCKPILE
 (SEE FIGURE 3)

RS \ \‘ - X J q " L] D D
\ N | B OUTFALL 7
2 4 I \ |
N = 1\\\\ Z} \
> \3;;7\ il
N 1 AREA NO. 1

L

)} I

=), f
PHASE 1 AND 2 ‘ ,&
—\ ACCESS ROAD /S
— AND CONVEYOR
) eer -
b NG 2
Y & =7 { 4
‘ S/ / { ) , m//// e
4/~ AREA NO. 4 =
7 \j g
= LR
W= M7
yr\ 7 ?\?//// B
), 0 /////
e () “/// R
LEGEND
-—
| _j SWPPP AREA DESIGNATION
—~— DIRECTION OF FLOW
PO\ Y, GG A e sy memmm—— MINING LIMIT LINE
=T = : B ronoseo GRAoeD RoaD
= PHASE 1 7 i W\ @ PROPOSED STORMWATER
T )~ P =K % : N SEDIMENT BASIV
[rg\\\\/\//; / (f > AREA NO. 2 —_——— CREEK
SIS Yz AT S ) | CEBTTT>  PrOPOSED PROCESS WATER POND
| ovrFaL z r/\\zf" — PHA il
st /\/f Z : & VEGETATION
& C\) v 7 S o Z 2
S ¢ % % - BRRRRRRRARSS TOPSOIL STOCKPILE AREA
( L & /,/ % :
| j = S — &0 - EXISTING CONTOUR AND ELEV.

T 80p —— PROPOSED CONTOUR AND ELEV.

S~
[ oare: SARGENT RANCH QUARRY, SANTA CLARA COUNTY ‘ ‘th

08/31,/2016
INDUSTRIAL SWPPP
FIGURE 2 — FACILITY SITE PLAN AND DRAINAGE PATTERNS

nnnnnnnnnnnn

K:\0T Marmmoth\4020 Sargent Ronch\acad\Drainage SWPPP\4020 ISWPR)



RAILROAD TRACKS

170

PHASE 1 TOPSOIL 200
STOCKPILE

5’ BERM

STORMWATER

N
SEDIMENT IEW BROW

DITCH (TYP)

/ PLASTER *~
K SAND \\
HOPPER N |
TN /
 CONCRI = /
7 sanD HE} S~
y Ve , IN-GROUND
y SUMP_ PUMP
13 / s i
L HoPPER 'L g A Fﬂ CRUSHER \
NE I—,| =3 SIS e == h
S LSSV e LIS \
\ al
ﬁ i \\ \ N s 12’48’ ,
8 I \ . PUMP CLASSIFIER / \ \
TS

< REU.ECT / PROCESSING
SAND [ STOCKPILE

A -7

N /
FUELING AREA =/ ey pramace
NEW DRAINAGE WTH AST 7 CULVERT
 cuLveRT 3<\ -

/
A | RS e

NEW DRAINAGE
CULVERT

"~ MAINTENANCE YARD,
EQUIPMENT PARKING
AND BONEYARD

L —
| _— EMPLOYEE PARKING

250
—~_ STOCKPILE AREA /
= o /
LEGEND

e DIRECTION OF FLOW
------- MINING LIMIT LINE
[ PROPOSED GRADED ROAD

@ PROPOSED STORMWATER SEDIMENT BASIN

m PROPOSED PROCESS WATER POND

— 50y EXISTING GROUND CONTOUR AND ELEV.

800 —— PROPOSED GROUND CONTOUR AND ELEV.

’gg E ors SARGENT RANCH QUARRY, SANTA CLARA COUNTY t h
INDUSTRIAL SWPPP o

/holmes assoc

FIGURE 3 — PLANT SITE AND DRAINAGE PATTERNS bt

K:\0T Marmmoth\4020 Sargent Ronch\acad\Drainage SWPPP\4020 ISWPPP CAD 2014.dwg Sep 09,2016 — 10:13am, mpaviovsky



7 2 IONS
/\//1} 7 STOCKPILE AREA I\ F\l \ SCALE: 17"=1200"
S X |
\ \ L)

(i & ‘
§) (NS )
< \ 7,
I /&\ 3 M/
e (AN, |
i)
>
\\
N

= SC—44

o

b )
\ I
\ \ /
\ NS
\
> N \

N \ Ny I
—_—— \ ! [}

\\v ’/ N %‘ % “
N gl
sc37] QY e i BPP
WE—1 WM—3 DN
PIT 43 S )
NN > 1}?\1
[1[2 i ) DROCESSING TOPSOIL

( (SEE FIGURE 5) STOCKPILE

3 IR : WM—=3
‘//\ / ﬁ\tg §§ mmmﬂ? (Whi—3

\
PIT #3 /|

i
\\\ EQUIPMENT \\ !

//k e \ PARKING

N g
= 2
N PARKING //f

\ = o — =

iR

EC—9N
AN \\' —
5‘3;;,\ A EARTH DIKES AND DRAINAGE SWALES
8 ‘ SEDIMENT BASIN
= /)’/ STREET SWEEPING
/"‘

NON—STORMWATER DISCHARGES

SPILL PREVENTION

VEHICLE FUELING

VEHICLE MAINTENANCE

OUTDOOR EQUIPMENT OPERATIONS
DUMPSTER W/LID

PAVED ROAD

PARKING,/STORAGE AREA MAINTENANCE

€

‘\

=
—

\\: OUZTAiL 2 \/fﬁ

=i DRAINAGE SYSTEM MAINTENANCE
POTENTIAL POLLUTANTS PAVED ROAD
DUST HUMAN WASTE STOCKPILE MANAGEMENT
SEDIMENTS [6] DUMPSTERS HAZARDOUS WASTE MANAGEMENT
PETROLEUM HYDROCARBONS [ ] ERODABLE AREAS PORTA POTTIES

\ MOBILE SERVICE TRUCK DUST CONTROL

DATE: s SARGENT RANCH QUARRY, SANTA CLARA COUNTY

INDUSTRIAL SWPPP
FIGURE 4 — POTENTIAL POLLUTANTS AND BMP: MINING SITES AND ACCESS ROAD

K:\0T Mammoth\4020 Sargent Ranch\acad\Drainage SWPPP\4020 ISWPPP C; : 22am, mpaviovs)



RAILROAD TRACKS

170

WM—3]
(WE—1]

/ [[12]
PHASE 1 TOPSOIL
STOCKPILE

STORMWATER
SEDIMENT

HOPPER

NEW BROW

DITCH (TYP.)

s eI

"~ MAINTENANCE YARD,
EQUIPMENT PARKING
AND BONEYARD

* CONCRETE
7 SAND
/ Zd IN—GROUND
. SUMP PUMP
13 / z ==
LU Horrer [ S o ‘ CRUSHER \
S— )/ ¥ \
— 3 HOPP,
S LR U mwes TR screevve cud NImAg{
o8 , == by
%u: WM—6]\ \ \\ SUMP 12'x48 7 N
SK L N \ PUMP CLASSIFIER / \
£5<5 SC—20|\ AR  REJECT / PROCESSING ~ \
5SS SRR N SV [ STOCKPILE \
FUELING AREA SC—44 [ \
"y
— “/—NEW DRAINAGE EC—9 WM-3 /
NEW DRAINAGE WTH AST 7 CULVERT i J
 CULVERT N A
7
SC—44 7 N SE—7 ==l
24'x56" — o0 —
OFFICE /WA 7R d L1 @. SC_40
mank 3] = wal ——

SC-11

SC-22

SC—-34

WM—6

250

OVERBURDEN
STOCKPILE AREA

/
g /
\ [| I /

el !

SC—34] DUMPSTER W/LID

[EC=9 PRAINAGE SWALES PAVED ROAD
SEDIMENT BASIN PARKING/STORAGE AREA MAINTENANCE
STREET SWEEPING DRAINAGE SYSTEM MAINTENANCE
NON—STORMWATER DISCHARGES PAVED ROAD
SPILL PREVENTION STOCKPILE MANAGEMENT
VEHICLE FUELING (6]

HAZARDOUS WASTE MANAGEMENT
SC—22] VEHICLE MAINTENANCE PORTA POTTIES

SC—32| OUTDOOR EQUIPMENT OPERATIONS DUST CONTROL

POTENTIAL POLLUTANTS

DUST

SEDIMENTS

PETROLEUM HYDROCARBONS
MOBILE SERVICE TRUCK
HUMAN WASTE

DUMPSTERS

[ ] ERODABLE AREAS

4
DATE:
08/31,/2016

SARGENT RANCH QUARRY, SANTA CLARA COUNTY

INDUSTRIAL SWPPP
FIGURE 5 — POTENTIAL POLLUTANTS AND BMP: PLANT SITE

h

Tiod/holmes assoc

civil_engineering
land surveying

K:\0T Mammoth\4020 Sargent Ranch\acad\Drainage SWPPP\4020 ISWPPP CAD 2014.dwg  Sep 09,2016 — 10:22am, mpaviovsky




3.0 INTRODUCTION
(IGP Section X.D.2)

This document is a Storm Water Pollution Prevention Plan (SWPPP). The SWPPP has been prepared to
comply with Section X.A of the National Pollutant Discharge Elimination System (NPDES) General
Permit for Discharges of Storm Water Associated with Industrial Activities (General Permit), adopted by
the California State Water Resources Control Board on April 1, 2014 and effective on July 1, 2015. The
Industrial General Permit (IGP) implements regulations established by the US Environmental Protection
Agency on November 16, 1990 requiring listed industries to obtain NPDES Permits for discharging storm
water from their facilities to surface waters. The Federal regulations were established pursuant to Section
402(p) of the Federal Clean Water Act, added by 1987 amendments. The SWPPP is available for public
review, pursuant to Section 308(b) of the Federal Clean Water Act. References to the specific sections of
the Industrial General Permit (IGP) regulations are provided throughout this SWPPP.

The SWPPP is intended to achieve two purposes: 1) to identify and evaluate sources of pollutions
associated with industrial activities that could affect the quality of storm water discharged and authorized
non-stormwater discharged from a facility; and 2) to identify and implement site-specific Best
Management Practices (BMPs) that the facility is committed to implement to minimize or prevent
discharge of pollutants associated with industrial activities that may be in stormwater. Topics addressed in
the SWPPP include elimination of non-storm water discharges, pollutant sources and associated BMPs,
storm water management, sedimentation and erosion control practices, preventative maintenance and
good housekeeping practices, spill prevention and response, inspections, record keeping, and employee
training.

The SWPPP is meant to be an active, living document supporting development of BMPs, the monitoring
of storm water runoff, and elimination of non-permitted discharges. It encourages timely responses and
requires inspection documentation and notifications. The specific parameters which must be measured for
different SIC subsectors are listed where appropriate. Consideration of receiving water limitations and
Subchapter N effluent guidelines is included. Directions in sampling methodology and examples of
employee awareness training are included.

While this SWPPP may assist the user in complying with storm water quality regulations. Completion of
this SWPPP and implementation of the presented measures will not in of itself ensure full compliance
with Federal, California and local laws, regulations, and ordinances. The burden of comprehensive
compliance rests solely with the owner and operator of each facility. Federal, State and local regulations
are constantly changing. Future updating and compliance are the sole responsibility of the operator.



4.0 FACILITY DESCRIPTION
(IGP — Section X.F and X.G.1 & G.2)

This SWPPP is prepared for Sargent Quarry — a pit mining operation that would occur on approximately
292 acres of Sargent Ranch. The Project site is approximately 5 miles south of the town of Gilroy,
California, on Highway 101 and is accessed off of Old Monterey Road. (Refer to Figure 1). The project
site has a land use designation of “Agricultural Ranchlands” and is surrounded by agricultural and
ranching lands to the north, south, and west. Hwy 101 bounds the site on the east.

The quarry will operated year round Monday through Saturday from 7:30 am to 4:30 pm and employ 15
full time employees. Extended processing plant operational hours would also be permitted. These
temporary hours would allow operations, on occasion, to operate at night, providing the mine operator the
flexibility to respond to market conditions, nighttime public works projects, and emergency or special
circumstances.

4.1 Primary Operations & Facilities (IGP- Section X.F & X.G.1.a, b)

Of the Project site’s 292 acres, approximately 214 acres comprise the area of proposed mining. The
proposed processing plant site is located near Highway 101 and is roughly 14 acres in size. Sand and
gravel would be extracted from within the 214-acre area in four Phases. Mining will be done in an open
pit fashion with 2:1 side slopes with 10-foot benches every 30 vertical feet. Finishes slopes will then be
backfilled to 3:1 and revegetated. No underground mining will be necessary for this project. A
maximum of 1,000,000 cubic yards of material would be mined in any single year.

Mining operations and associated facilities shown on the SWPPP Site Plans, Figures 2 and 3. Sand and
gravel would be mined using conventional equipment, including excavators and scrapers. Excavated
material would be hauled by truck, scraper, or overland conveyor to the processing plant site. Figure 3
illustrates the proposed layout of the processing plant site. There the material would be sized, washed, and
sorted. Some materials may also be crushed and sorted into stockpile via radial stacker and conveyers.
Materials would be kept wet to minimize dust emissions. Sprinklers would be used to control dust at
multiple locations at the processing plant and on stockpiles. Waste materials (e.g., silts and clays) not
suitable for construction or concrete uses would make up approximately 25 percent of the mined materials
by volume. These materials would be separated and stockpiled in the two berms depending on the phase
of mining.

4.2 Buildings & Structures

On-site buildings and structures will be located on the processing plant site. Structures will include
module office trailer with toilet facilities, rock and sand processing equipment and structures, electric
shed, lab building, scale, and aboveground fuel tanks in a sealed concrete containment structure. (See
Figures 3). Porta potties will be located at the mining sites and will be moved as necessary as the quarry
is being developed.

4.3 Shipping, Receiving & Loading Procedures (IGP — Section X.g.1.b)
The finished products are sold and loaded onto customer’s trucks to minimize run-on. During loading
into customer’s trucks the material is wetted down to reduce dust.



4.4 Natural Features

The plant collects all of its storm water run-off in a graded brow ditch that runs around the perimeter of
the plant. The stormwater is conveyed to the stormwater sediment basin as shown in Figure 3. Storm
water in the sediment basin would ultimately percolate on-site or be reused for plant operations.

Two major creeks, Tar Creek and Sargent Creek, and other smaller drainages affect the mining areas and
access to the site. Tar Creek runs just west to east, north of the project site and outlets under Hwy 101
just north of the plant site. Sargent Creek runs north to south and bisect the southern portion of the
mining site where the first two phases of mining operation will take place. Refer to Figure 3 for the
location of the creeks.

All major drainages that contribute concentrated flows to the mining areas will be diverted via swales and
culverts around the mining pits and converge with the historic drainage patterns downstream of the
mining pits. Arch culverts and bridges will be utilized for access road crossings with the creeks and
drainage swales.

4.5 Description of Significant Industrial Materials (IGP — Section X.F.)
Industrial Materials present on the facility that may contribute pollutants to storm water runoff include:
Rock, gravel, sand, silt, and/or clay
Petroleum products (fuel, oil, grease)
Antifreeze
Batteries
Diesel
Waste Oil
Solvents (new and/or spent)
Chemicals in Porta Potties

4.5.1 Description of Activities
Table 1: Contributing Activity Areas to Site Runoff identifies the primary activity areas contributing to
site runoff. The activity areas include the scale/ office building, processing plant, stockpiles of processed,
outgoing rock and sand, and porta portties at the mining sites. The activities in each area are described in
more detail in the table below.

4.5.2 Equipment Parking and Servicing (IGP - Section X.G.1.b)

Equipment is parked on a paved surface on the west side of the plant. Heavy earthmoving equipment is
parked at the active mining areas. Drip pans are used while vehicles are being serviced either inside or
outside. A mobile field truck is used to refuel the heavy earth moving vehicles/equipment and conduct
minor service if needed. The mobile field truck has a spill kit that includes absorbent pads. The spill kit
is also located at the scale house at the processing plant.
The spill kits in the above locations include the following items:

1 - 13/4 1b. Super sorbent shaker carton

15 - 3"x 4' Haz socks

2 - Pairs of P.V.C. gloves

2 - Disposable suits w/hoods and boots

100 - Univ. green sorbent pads

2 - Pairs of goggles

8 - Disposable bags w/ties

1 - Roll of caution tape

1 - 20 1bs. Cob fractions

1 - Respirator

1 - Emergency Response Guide Book



1 - 30 gal. blue poly drum

The operator of the mobile field truck, as well as the Foremen are trained to work with chemicals,
petroleum, antifreeze, batteries and hazardous waste products. They are specifically trained in spill
prevention, spill clean-up, and preventative maintenance.

4.6 Dust & Particulate Generating Activities (IGP- Section X.G.1.c)

Some industrial activities generate dust or particulates. The particulates which may be deposited within
the facility boundary are identified below, under Section 8.0 Potential Pollutants in Storm Water
Discharge. The quantity of dust and particulates that may settle within the facility is highly dependent
upon various emission control devices, production and ambient conditions.

Water will be the primary means of dust control at the quarry. Two water trucks will be used to keep both
exposed areas of mining and the plant areas wet to contain dust. The prevailing wind is from the west to
the east, so the buffer hills between the mining areas and the eastern edge of the Sargent Ranch boundary
may be impacted on windy days. Measures to control dust in addition to the use of water include keeping
the mining areas limited to only the working area and using early revegetation to cover up previously
mined areas. Use of dust palliatives may also be considered on haul roads and unpaved plant areas.

4.7 Storm Water Drainage Facilities

4.7.1 Processing Plant
Refer to drainage facilities in Figure 3. Storm water runoff from the approximately 14 acre plant site
sheet flows into a brow ditch that runs along the perimeter of the site. Culverts will be installed under the
access road to convey the storm water from the west side of the road to the plant site. All storm water
will be collected in a sediment basin where it will be allowed to filter and percolate into the ground.

Plant site is located just north of the downstream end of Tar Creek. The 100-year flood limits of Tar
Creek extend approximately 350° south into the plant site. To mitigate the flood limits at the plant site, a
5’ high berm is proposed along the northern boundary of the plant as shown in Figures 2 and 3. Another
4’ high berm is proposed on the north side of Tar Creek to channel the flows under a 50’ long bridge and
bring the plant access road above the flood plain.

4.7.2  Pit #1 and Access Road
Pit #1 is located at the southern portion of the mining site. Major drainage totaling 75 ac is tributary to
the northwest portion of Pit #1. This flow will be diverted into a 12° wide, 2’ deep swale running along
several benches on the northern side of Pit #1. Refer to Figure 2 for swale location. The proposed swale
is allowed to outlet into an existing natural drainage swale on the east side of the Pit. The flow will
continue under the access road via 3-36” culverts and outlet into Sargent Creek, as in historic conditions.

Access Road to Pit# 1 and #2 crosses Sargent Creek as shown in Figure 2. A low profile culvert with 23’
span and 8’ rise will be installed at that location. Crossing will be armored with grouted rip-rap or
concrete to allow for save overflow conditions.

4.7.3 Pit#3
Pit #3 is located west of the plant site and will be excavated during Phases 3 and 4 of the mining project.
There is a significant drainage that will be disturbed during the Pit #3 excavation. The concentrated flow
is proposed to be conveyed via a 36” culvert located between Pit #3 and Overburden Stockpile, as shown
in Figure 2. The culvert will extend further southeast under the access road and outlet at the natural
drainage depression, as in historic conditions.

Detailed description of the storm water drainage facilities located within each area of the site is provided
in Section 8.0, Potential Pollutants Sources & BMPs.



4.8 Potential Pollutants in Storm Water Discharge (IGP- Section X.G.1& X.G.1.d)

Potential pollutants that may be present in storm water discharged from this facility may include those
associated with benches, excavated slopes, overburden stockpiles, stockpiles of crushed rock and sand
products, paved and unpaved roads, the processing plants as well as those associated with the operation of
equipment and its maintenance, repair, storage and refueling.

These potential pollutants include:

«  Sediment
Petroleum hydrocarbons
Oil and grease
Solvents
Anti-freeze
Batteries
Waste Oil

Other specific pollutants that may be present and incorporated in the General Permit include:
Human waste
Disinfectants from Chemical Toilets

The potential for spills or leaks could occur where equipment is parked and also where equipment is
serviced. However, the likelihood for a spill or leak is minimal because only minor service is performed
onsite and all products are stored in secondary containers. The Foremen are trained to prevent spills and
how to cleanup spills, and leaks. Spill kits are available in all service areas. In addition, the mobile truck
operator is trained to clean up spills and to stop leaks and the truck carries a Spill Clean-Up Kit.



TABLE 1
CONTRIBUTING ACTIVITY AREAS TO SITE RUNOFF

Area s . . Activities That May .
No. Description Drainage Route(S) & Outfall Contribute Pollutants Potential Pollutant(S)
Quarry-Related Contributing Activities
= Stormwater sheet flows west to east V;Ill(liﬂe and equipment
across the plant to on-site Sediment p & Sediment
. Bone yard (storage of
Basin misc. parts w/out Petroleum hydrocarbons
Plant Site = Brow ditch collects the stormwater and b Oil and grease
o . . . fuel/oil)
1 (7% conveys it to on-site Sediment Pond . . Solvents
. . Diesel Fueling Area .
impervious) | = Culverts convey the stormwater under - Diesel
. Stockpiling (processed .
the paved access road to brow ditches : . Antifreeze
. . . material and topsoil)
= On site Sediment Basin collect the Rock and Sand Human waste
runoff from the Plant Site .
processing
=Swales around Pit 1 convey stormwater Sediment
to Sargent Creek Rock extraction Petroleum hydrocarbons
. *Swale following benches through Pit 1 Sand extraction Oil and grease
Pits 1 and 2 ,, . .
(0% conveys stormwater to 3-36” culverts Vehicle and equipment Solvents
2 impervious) under access road and outlet to Sargent parking Diesel
P Creek Diesel Fueling Area Antifreeze
=Swales around Pit 2 convey stormwater Stockpiling Human waste
to Sargent Creek northwest of Pit 2 and Porta Potty Disinfectants from Chemical
to Pajaro River southeast of Pit 2 Toilets
=Swale around west side of Pit 3 Sediment
conveys stormwater to Sargent Creek Rock extraction Petroleum hydrocarbons
*Swale around south side of Pit 3 Sand extraction Oil and grease
Pits 3 conveys stormwater to natural drainage Vehicle and equipment Solvents
3 0% feature and outlets to Pajaro River parking Diesel
impervious) | =Swale around north side of Pit 3 Diesel Fueling Area Antifreeze
conveys stormwater to 36” culvert that Stockpiling Human waste
outlets to natural drainage feature and Porta Potty Disinfectants from Chemical
eventually reaches Pajaro River Toilets
Access Road Sediment
. Runoft sheet flows across the access Vehicle movement on Petroleum hydrocarbons
4 to Pits 1 and ;
) road to Sargent Creek the access road Oil and grease
Diesel

- See Figures 2 and 3, for site locations and see Figures 4 and 5 for potential pollutants.




5.0 NON-STORM WATER DISCHARGES
(IGP- Section X.G.1.e)

5.1 Identification of Non-Storm Water Discharges
Non-stormwater sources at the plant site include:

Fire Hydrants Flushing

Drinking fountain water

Water Sources (well water) related to the rock and sand processing operations
Water Sources (well water) related to the maintenance and testing of potable water
systems

Atmospheric condensates including refrigeration and air conditioning

Water truck for dust control

Non-storm water discharges are not anticipated at the plant site. The rock and sand processing operations
will utilize water from the new well proposed for the project. A process water pond will be constructed
within the processing plant site to be used to retain water for re-use in aggregate processing.

Water used for fire hydrant flushing, maintenance and testing of potable water systems will also be
conveyed to the process water pond to be re-cycled in aggregate processing.

Non-stormwater sources at the mining site and access road include water trucks for dust control.



6.0 LIST OF SIGNIFICANT INDUSTRIAL MATERIALS

(IGP — Section X.G.2.a & X.H4 & 5)

This section identifies significant materials that will be stored at the facility that may have potential to
contaminate stormwater. Figures 4 and 5 show the location of the processing areas and the materials
storage and potential pollutants. In addition, the processing plant shall keep a Hazardous Materials
Business Plan that would provide detailed information on potential contaminants.

TABLE 2

LIST OF SIGNIFICANT INDUSTRIAL MATERIALS

(IGP — Section X.G.2.a & X.H4 & 5)

Significant Material

Location where the Materials are
Stored, Handled, Received, or Shipped

Significant Quantities Regularly
Present At Facility

Rock

Extracted from Pits 1, 2, and 3
during 4 Phases of mining

Not anticipated to be stored

Sand

Extracted from Pits 1, 2, and 3
during 4 Phases of mining

Not anticipated to be stored

Unprocessed Product Stockpile

Southwest corner of processing plant
(Figure 3)

Typically about 20,000 tons

Processed Product Stockpiles

Southeast corner and center of the
processing plant (Figure 3)

Not anticipated to be stockpiled

Diesel

Above ground fuel tank at Plant site.
On Service Truck and Mobile Field
Truck. Also in small generators on
equipment at Plant Site and by
Scale/Office. (Figures 4 and 5)

5,000 gal at Plant Site
1,500 gal. Tank on Mobile Truck,
Generator at Plant Site
80 gal. generator by Office/Scale

Anti-Freeze

RV Trucking & Quarry Tractor
Shop, Mobile Field Truck, Figures
3a& 4a

1,500 gal. on Service Truck,

Chemicals in porta potties

2 Porta Potties to be located at the
actively mining site

Porta Potties shall be serviced at
least once a week. Each porta potty
contains approximately 50 gallons.

oil Mobile Field Truck 200 gallons total in four 50 gal.

s drums on Mobile Field Truck
Waste Oil Mobile Field Truck 200 gal. on Mobile Field Truck
Grease Mobile Field Truck 400 1bs drum on Mobile Field Truck

NOTE: All tanks shall be in secondary containers or doubled walled. Amounts are approximate.
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7.0 POTENTIAL POLLUTANT SOURCES & BMPS
(IGP — Section X.G.2.a & X.H4 & 5)

The ultimate goal of the storm water program as developed from Section 402 (p) of the Federal Clean
Water Act and refined by California’s Industrial NPDES General Permit is to reduce pollutants contained
in storm water discharges to U.S. surface waters and waterways. The emphasis of this program is to
promote the concept of reducing and preventing pollution at the source, before it can cause environmental
problems.

The employment and ongoing development of Best Management Practices (BMPs) provided a practical,
cost sensitive approach to improving quality of discharged water. The rule of thumb that “eighty percent
of the good can be accomplished with the first twenty percent of effort” is paramount. After assessment
of potential pollutants BMPs are selected and employed, results are monitored and as time goes on BMPs
may be further enhanced. While the ultimate goal remains the same, the iterative nature of employing
BMPs, monitoring, reevaluating and enhancing BMP effort allows the systematic attainment of the goal
without undue resource burden.

There are other Federal and State programs that either directly or indirectly regulates the discharge of
storm water and process water from industrial sites. This SWPPP does not address those requirements
exhaustively. Rather, when information is available it should be considered and addressed in conjunction
with the facility’s storm water program.

Site and activity specific potential pollutants have been identified. Quantification of pollutant loads
discharged offers a measure of the significance. Industry wide studies by the US EPA, industry
sponsored storm water sampling programs and each facility operator’s intimate knowledge of his site and
operation may be used to identify effective BMPs to reduce storm water pollution. The assessment of
potential pollutants considers suggested pollutants; providing an “order of magnitude” quantification and
leads to the development of suggested BMPs. Where BMPs are employed they are indicated with
implementation status. This SWPPP addresses the basic needs of recycled: concrete and asphalt related
SIC and suggests appropriate BMPs.

A narrative description of activities, potential pollutants and pollutant sources, and best management
practices for each area of the Quarry operation are provided below. Table 4, Potential Sources of
Pollutants and Associated BMPs for Quarry Activities, follows, providing additional detail on each
potential pollutant source. Figures 4 and 5 indicates the location of the Potential Pollutants discussed in
this section and identified as the “source number” in Table 4.

7.1 Potential Pollutant Sources (IGP Section X.G.1)

7.1.1 Processing Plant

Narrative and Assessment:

Processing Plant, shown on Figure 3 and 5, is the northeastern portion of the site. Aggregate
processing equipment, conveyor belt system, earth moving equipment, boneyard, and fueling and
maintenance areas are located on the southern portion of the plant. Paved AC parking, office
building, scale house, electric shed, and lab building are situated in the northwest corner of the
plan. A 5,000 above ground fuel tank in secondary containment will be located at the fueling
area. Topsoil stockpile surrounds the plant site on the east. Storm water sediment basin and
process water pond are located in the northern portion of the site.

Potential Pollutant Sources
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*  Unprocessed stockpiles

*  Processing area

*  Vehicle and equipment parking
*  Minor maintenance area

* Fueling area

* Accessroad

* Erodible surface

*  Topsoil stockpile

Potential Pollutants
*  Dust from processing activities and equipment
*  Sediments from rock and sand processing plants, topsoil and material stockpiles, and haul
roads
*  Petroleum hydrocarbons (lubricants, oil and grease), solvents and antifreeze may be
present from processing equipment, and earth moving vehicles
* Diesel

Storm Water

Refer to drainage facilities in Figure 3. Storm water runoff from the plant site will sheet flow into
a brow ditch that runs along the perimeter of the site. Culverts will be installed under the access
road to convey the storm water from the west side of the road to the plant site. All storm water
will be collected in a sediment basin where it will be allowed to filter and percolate into the
ground.

Plant site is located just north of the downstream end of Tar Creek. The 100-year flood limits of
Tar Creek extend approximately 350° south into the plant site. To mitigate the flood limits at the
plant site, a 5° high berm is proposed along the northern boundary of the plant as shown in
Figures 2 and 3. Another 4’ high berm is proposed on the north side of Tar Creek to channel the
flows under a 50’ long bridge and bring the plant access road above the flood plain.

Best Management Practices

Best Management Practices to address potential pollutants and sources in the plant area include

numerous actions and procedures including:

Installation of drainage facilities, such as brow ditches, culverts, and sediment basin;

Restriction of activities during wet weather;

Complying with air quality permit regulations;

Use of water truck to spray unpaved and paved roads and parking areas, as well as

stockpiles

Use of foggers on processing equipment;

Detention of runoff in sediment basin

Routine inspections and maintenance of drainage facilities;

Routine inspection of equipment;

Limited handling of aggregate materials;

0. Loaded material is compacted to be below the running board; many newer trucks have
automated covers; and drivers are encouraged to tarp truck bed before departure;

11. Vehicle and equipment parking areas, parked or unpaved are regularly inspected;

12. Leaks promptly cleaned up;

13. Spill clean-up materials are accessible; such as, spill kits, wattles, and absorbent materials;

14. All equipment requiring major rebuilding are repaired off site;

Sl S
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15.

16.

17.

18.

19.

20.

21.
22.

23.

24.
25.
26.

All equipment requiring routine maintenance is serviced using proper procedures;
Aboveground fuel tanks are placed in secondary containments and regularly inspected; any
accumulated rain water is disposed of appropriately, and auto shutoffs are used to prevent
overfilling and spillage;

Hazardous materials are clearly labeled, and containers are routinely inspected and placed
in secondary containers.

Hazardous materials are secured to prevent unauthorized access, and are maintained in
accordance with applicable federal, state and local regulations and codes.

Hazardous materials inventory is kept to a minimum, where possible. Material safety data
sheets are kept onsite and inventory is minimized where possible.

Hazardous waste materials (waste oils, lubricants, solvents) are stored in accordance with
applicable federal, state and local regulations and codes. The containers are clearly labeled,
placed in secondary containers, routinely inspected, and stored inside in a secure location
until they are recycled. Spill cleanup materials (rags, absorbents, and empty drums) are
stored and accessible;

Dumpsters with lids are monitored and emptied promptly;

Procedures are established to ensure draining of engine fluids is done without spillage, and
clean up materials are nearby such as: spill kits which include: super sorbent shaker carton,
haz socks, pairs of P.V.C. gloves, disposable suits w/hoods and boots, univ. Green sorbent
pads, pairs of goggles, disposable bags w/ties, roll of caution tape, 20 1bs. Cob fractions,
respirator, emergency response guide book all stored in a 30 gal. Blue poly drum

Air compressors are located above drip pans and seals are regularly inspected and
maintained;

Batteries are stored inside, near cleanup materials, and they are routinely recycled;
Company vehicle brakes (pickup trucks) are only serviced off-site;

Boneyard is limited to surplus components and parts; nothing with fuel, oil and grease. In
the winter the steel racks will be covered with a tarp.

For more detail on the pollutant sources described for the plant site, see source numbers 1-9 in
Table 4, below.

7.1.2

Mining Pits

Narrative and Assessment

There are three mining pits that will be developed over four phases, as shown on Figure 2. The
mining pits will contain vehicles and equipment parking areas, excavation area, and porta potties.

Potential pollutant sources

Vehicle and equipment parking and fueling
Access roads

Portable toilets

Erodible surface

Potential Pollutants

Potential pollutants in this area include:

Petroleum hydrocarbons (lubricants, diesel, oil and grease),

Exposed soil surfaces from an unpaved haul roads

Dust from excavation, unpaved haul road, and earth moving equipment,

Sediments from exposed soil surfaces from excavation areas and activities, and unpaved
haul roads
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*  Mobile Field Truck carrying diesel, oil, waste oil, coolant and antifreeze
* Human waste and disinfectants from portable chemical toilet

Stormwater tributary to Pit #1 will be diverted into a 12° wide, 2’ deep swale running along
several benches on the northern side of Pit #1. Refer to Figure 2 for swale location. The
proposed swale is allowed to outlet into an existing natural drainage swale on the east side of the
Pit. The flow will continue under the access road via 3-36” culverts and outlet into Sargent
Creek, as in historic conditions.

There is a significant drainage that will be disturbed during the Pit #3 excavation. The
concentrated flow is proposed to be conveyed via a 36” culvert located between Pit #3 and
Overburden Stockpile, as shown in Figure 2. The culvert will extend further southeast under the
access road and outlet at the natural drainage depression, as in historic conditions.

Best Management Practices

Best Management Practices to address potential pollutants and sources at the mining pits include

Installation of drainage facilities, such as drainage swales and culverts,

Restriction of activities during wet weather;

Routine inspection and maintenance of drainage facilities;

Routine inspections and maintenance of equipment areas;

Complying with air quality permit regulations;

Limited handling of aggregate materials;

Use of water truck to spray unpaved roads and parking areas;

Portable chemical toilet is regularly maintained and is situated in an area away from

vehicular traffic and environmentally sensitive areas.

9. Vehicles and equipment service areas are sloped to drain;

10. All heavy earth moving quarry equipment requiring major rebuilding are repaired offsite;

11. All heavy earth moving quarry equipment requiring routine maintenance is serviced by
the Mobile Field Truck which follows good housekeeping practices and BMPs; including
carrying absorbents, absorbent pads and drip pans.

12. Mobile Field Truck is emptied daily

13. Loaded material is compacted to be below the running board; many newer trucks have
automated covers; and drivers are encouraged to tarp bed;

14. Routine inspection of roads and parking areas;

15. Leaks from vehicles will be promptly repaired; and drip pans and absorbent materials
used, as needed, temporarily until leakage is repaired;

16. Spill cleanup materials (super sorbent shaker carton, haz socks, pairs of P.V.C. gloves,
disposable suits w/hoods and boots, univ. Green sorbent pads, pairs of goggles,
disposable bags w/ties, roll of caution tape, 20 Ibs. Cob fractions, respirator, emergency
response guide book all stored in a 30 gal. Blue poly drum) are stored at Mobile Fuel
Truck

17. Spill kits are available at all service areas

PN R WD =

For more detail on the pollutant sources described in mining pits areas, see source numbers 10-12
in Table 4 below.

7.1.3 Access Road
Narrative and Assessment
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The access road to mining pits #1 and 2 will be constructed during the first phase of quarry
development. The access road will remain unpaved.

Potential pollutants
* Dust from unpaved roads
*  Sediments
*  Petroleum hydrocarbons (hydraulic fluids, oil and grease), solvents, and antifreeze may
be present from the vehicles

Access Road crosses Sargent Creek as shown in Figure 2. A low profile culvert with 23’ span
and 8’ rise will be installed at that location. Crossing will be armored with grouted rip-rap or
concrete to allow for save overflow conditions.

Best Management Practices
Best Management Practices to address potential pollutants and sources from the access road
include:
1. Installation and expansion, as needed, of drainage facilities;
Routine inspections and maintenance of drainage;
Restriction of activities during wet weather;
Complying with air quality permit;
Routine inspection of access road
Use of water truck to spray unpaved road and parking areas, and stockpiles;
Vehicles leaks are promptly cleaned up;

N L R W

For more detail on the pollutant sources, see source number 13 in Table 4, below.

7.2 Industrial Processes (IGP Section X.G.1.a)

Sargent Quarry will have one processing plant for rock and sand excavated on-site. The material will be
sized, washed, and sorted into stockpiles. Some materials may also be crushed and sorted into stockpile
via radial stacker and conveyers. The rock plant is expected to process maximum 8,000 CY of material

per day.

The equipment at the plant site is fueled at the fueling station. The mobile equipment at the mining sites
is fueled by a Mobile Field Truck. Care is exercised to avoid spillage. If spills do occur, the site shall
have adequate supply of spill kits available, consisting of absorptive blankets and rolls that can be placed
around and on the spill to absorb any materials that have been spilled. Used blankets shall be properly
disposed of.

7.3 Material Handling and Storage (IGP Section X.G.1.b)
Stockpiled materials are transferred from stockpiles to customer trucks by front end loaders.

7.4 Dust and Particulate Generating Activities (IGP Section X.G.1.¢)

Some industrial activities generate dust or particulates. Material handling equipment (i.e. conveyors,
crushers, screen, and mobile equipment) may be sources of fugitive dust. The quantity of dust and
particulates that may settle within the facility is highly dependent upon various emission control devices,
production and ambient conditions.

Water will be the primary means of dust control at the quarry. Two water trucks will be used to keep both
exposed areas of mining and the plant areas wet to contain dust. The prevailing wind is from the west to
the east, so the buffer hills between the mining areas and the eastern edge of the Sargent Ranch boundary
may be impacted on windy days. Measures to control dust in addition to the use of water include keeping
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the mining areas limited to only the working area and using early revegetation to cover up previously
mined areas. Use of dust palliatives may also be considered on haul roads and unpaved plant areas.

7.5 Significant Spills and Leaks (IGP Section X.G.1.d)

There have been no significant spills or leaks of toxic or hazardous pollutants, within the last 5 years,
into storm water according to facility records and personnel. A spill or leak would include toxic
chemicals on US EPA Form R (40 CFR 372), and oil or substances in excess of reportable quantities (40
CFR 110, 112, 117, or 302). Spills and leaks are to be addressed immediately as discussed in the BMP
section 8. Any significant spills or leaks of toxic or hazardous pollutants will be documented in a report
that will include the spill/leak location, characteristics and approximate quantity of the material
spilled/leaked; approximate quantity discharged, description of clean-up methods, description of any
materials remaining onsite with potential for discharge, and preventative measures to ensure spill/leaks do
not reoccur. This Report will be submitted to SMARTS and any other regulatory agency, as required.

7.4 Erodible Surfaces (IGP Section X.G.1.f)
The surface of the operation areas is unpaved; however, because it is treated with an aggregate cover and
compacted by the daily operation of heavy earth moving equipment traveling across it the likelihood for it
to erode is minimal. The stockpiles and excavated slopes have the potential to erode. However, measures
are taken to reduce erosion and sedimentation by implementing numerous measures such as:

* Diverting surface water away from the stockpiles and tops of cut slopes

»  Tarping all topsoil stockpiles during the rainy season

» Installing wattles around the base of topsoil stockpiles, if evidence of erosion

* Re-grading and compacting areas with deep and wide erosion rills

7.5 Best Management Practices (BMPs) (IGP - Section X.H, & X.H.1.a,b, ¢, & d)

7.5.1 Minimum BMP (X.H.1)

The following minimum BPM:s shall be implemented and maintained on site:
a. Good Housekeeping (X.H.a)

Good housekeeping consists of practical procedures to maintain a clean and orderly facility.

*  Observe all outdoor areas associated with industrial activity; including storm water discharge
locations, drainage areas, conveyance systems, waste handling/disposal areas, and perimeter
areas impacted by off-facility materials or storm water run-on to determine housekeeping
needs. Any identified debris, waste, spills, tracked materials, or leaked materials shall be
cleaned and disposed of properly

*  Minimize or prevent material tracking through regular sweeping

*  Minimize dust generated from industrial materials or activities & comply with Air Permit

* Cover all stored industrial materials that can be readily mobilized by contact with storm
water, when possible

*  Keep all dumpsters under cover or fit with a lid that will remain closed when not in use

*  Contain all stored non-solid industrial materials or wastes that can be transported or dispersed
by the wind or contact with storm water

* Prevent disposal of any industrial materials into the storm water conveyance system

e Minimize storm water discharges from non-industrial areas

*  Minimize authorized NSWDs from non-industrial areas (e.g., potable water, etc.) that contact
industrial areas of the facility

» Installation and expansion, as needed, of drainage facilities, such as drainage ditches,
concrete lined swales, culverts, drop inlets, curbs and earth berms

* Pads, roads and working areas are sloped to drain toward drainage ditches and drop inlets

b. Preventive Maintenance (X.H.b)
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Preventive maintenance includes the regular inspection and maintenance of structural storm water
controls (catch basins, pipes, etc.) as well as other facility equipment and systems.

Establish an appropriate schedule for maintenance of identified equipment and drainage
facilities

Inspect and clean drainage ditches and sediment traps, as needed, after every major rainstorm
and when the depth of soil/gravel/rock accumulation reaches 60% of the sump depth.

Inspect all equipment and vehicles during monthly site inspections for leaking fluids such as
oil, antifreeze, etc. Take leaking equipment and vehicles out of service or prevent leaks from
spilling on the ground until repaired.

Immediately clean up spills and leaks (e.g., using absorbents, vacuuming, etc.) to prevent the
discharge of pollutants.

Vehicle and equipment parking areas, parked or unpaved are regularly swept and inspected

c. Spill Response (X.H.c)
This includes spill clean-up procedures and necessary clean-up equipment based upon the quantities
and locations of significant materials that may spill or leak.

Establish procedures and/or controls to minimize spills and leaks

Develop and implement spill and leak response procedures to prevent industrial materials
from discharging through the storm water conveyance system. Spilled or leaked industrial
materials shall be cleaned promptly and disposed of properly

Identify and describe all necessary and appropriate spill and leak response equipment,
location(s) of spill and leak response equipment, and spill or leak response equipment
maintenance procedures

Spill clean-up materials being spill kits, wattles, and absorbent materials are accessible at the
Mobile Field Truck and the Office/Scale House.

Identify and train appropriate spill and leak response personnel.

d. Material Handling and Waste Management (X.H.d)

Prevent or minimize handling of industrial materials or wastes that can be readily mobilized
by contact with storm water during a storm event

Contain all stored non-solid industrial materials or wastes that can be transported or dispersed
by the wind or contact with storm water

Cover industrial waste disposal containers and industrial material storage containers that
contain industrial materials when not in use

Divert run-on and storm water generated from within the facility away from all stockpiled
materials

Clean all spills of industrial materials or wastes that occur during handling in accordance with
the spill response procedures

Observe and clean as appropriate, any outdoor material or waste handling equipment or
containers that can be contaminated by contact with industrial materials or wastes

All heavy earth moving equipment requiring major rebuilding are repaired offsite;

All heavy earth moving equipment requiring routine maintenance is serviced by the Mobile
Field Truck which follows Good Housekeeping Practices and BMPs and carries Spill Kit;
Portable chemical toilets shall be regularly maintained and are generally situated in areas
away from vehicular traffic and drainage facilities

Use of foggers on processing equipment

Boneyard is limited to surplus parts and nothing with fuel, oil and grease. In addition, the
steel racks will be covered with a tarp in the rainy winter months.
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e. Erosion and Sediment Controls (X.H.e)

Activities shall be restricted during wet weather

Installation and expansion, as needed, of drainage facilities, such as drainage ditches, swales,
culverts, drop inlets, and earth berms

Use of water truck to spray unpaved and paved roads and parking areas, as well as stockpiles
Use of foggers on processing equipment;

Drop inlets, at certain locations, are surrounded by sand bags to facilitate settlement of
sediments (if drop inlets are installed)

Drop inlets inserts, at certain DIs, to remove sediments and oil & grease (if drop inlets are
installed)

Loaded material is compacted to be below the running board; many newer trucks have
automated covers; and drivers are encouraged to tarp truck bed before departure;

f. Employee Training (X.H.f)

Ensure that all team members implementing the various compliance activities of this General
Permit are properly trained to implement the requirements of this General Permit, including
but not limited to: BMP implementation, BMP effectiveness evaluations, visual observations
and monitoring activities. If a Discharger enters Level 1 status, appropriate team members
shall be trained by a QISP

Prepare or acquire appropriate training manuals or training materials

Identify which personnel need to be trained, their responsibilities, and the type of training
they shall receive;

Provide a training schedule

Maintain documentation of all completed training classes and the personnel that received
training in the SWPPP

g. Quality Assurance and Record Keeping (X.H.g)

Operations Manager shall ensure that appropriate staff implements all elements of the
SWPPP, including the Monitoring Implementation Plan

All BMP inspections shall be recorded on the appropriate inspection form: Pre-Season
Drainage Facility/BMP Inspection Form and Wet Season BMP Weekly Inspection Form,
included in Appendix C.

Maintain the BMP implementation records, training records, and records related to any spills
and clean-up related response activities for a minimum of five (5) years

7.5.2 Advanced Best Management Practices (IGP — Section X.H.2 & X.H.2.a &b)
Advanced BMPs will be utilized at Sargent Quarry when and if it is found that the existing minimum
BMPS and Good Housekeeping practices are not sufficient enough to reduce the potential pollutants in
the storm water discharges.

The advanced BMPs might include:
a) Exposure minimization BMPs
b) Stormwater containment and discharge reduction BMPs
¢) Treatment control BMPs
d) Other advanced BMPs

Selected advanced BMPs for this SWPPP include:
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a.

Sediment Basin at the plant site to contain stormwater runoff and remove oil and grease
pollutants from storm water.

7.5.3 Temporary Suspension of Industrial Activities (X.H.3)

For facilities that plan to temporarily suspend industrial activities for ten (10) or more consecutive
calendar days during a reporting year, the Discharger may also suspend monitoring if it is infeasible to
conduct monitoring while industrial activities are suspended (e.g., the facility is not staffed, or the facility
is remote or inaccessible) and the facility has been stabilized. The Discharger shall include in the SWPPP
the BMPs necessary to achieve compliance with this General Permit during the temporary suspension of
the industrial activity. Once all necessary BMPs have been implemented to stabilize the facility, the
Discharger is not required to:

a.
b.

Perform monthly visual observations (Section XI.A.1.a.); or
Perform sampling and analysis (Section X1.B.) if it is infeasible to do so (e.g. facility is remotely
located).

The Discharger shall upload via SMARTS (7) seven calendar days prior to the planned temporary
suspension of industrial activities:

a.
b.

SWPPP revisions specifically addressing the facility stabilization BMPs

The justification for why monitoring is infeasible at the facility during the period of temporary
suspension of industrial activities

The date the facility is fully stabilized for temporary suspension of industrial activities; an

The projected date that industrial activities will resume at the facility. Upon resumption of
industrial activities at the facility, the Discharger shall, via SMARTS, confirm and/or update the
date the facility’s industrial activities have resumed. At this time, the Discharger is required to
resume all compliance activities under this General Permit. The Regional Water Boards may
review the submitted information pertaining to the temporary suspension of industrial activities.
Upon review, the Regional Water Board may request revisions or reject the Discharger’s request
to temporarily suspend monitoring.

7.5.4 BMP Description (X.H.4)
The following BMPs are proposed for this site (refer to Appendix K):

EC-9 Earth Dikes and Drainage Swales
SC-10 Non-Stormwater Discharges
SC-11 Spill Prevention

SC-20 Vehicle Fueling

SC-22 Vehicle Maintenance

SC-32 Outdoor Equipment Operations
SC-34 Dumpsters with Lids

SC-40 Paved Road

SC-43 Parking/Storage Area Maintenance
SC-44 Drainage System Maintenance
SC-70 Paved Road

SE-2 Sediment Basin

SE-7 Street Sweeping

WE-1 Wind Erosion Control

WM-3 Stockpile Management

WM-6 Hazardous Waste Management
WM-9 Portable Toilet
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7.5.5 Best Management Practices: Schedule
All BMP shall be inspected on a monthly basis. These inspections shall be recorded on the appropriate
inspection form:

*  Monthly Visual Inspection Form - 1

*  Monthly Visual Inspection Form -2: Routing Maintenance

*  Monthly Visual Inspection Form — 3: Erosion Controls
In addition, prior to the rainy season (October 1*') the following BMPs will be inspected and cleaned out
as needed; including drainage ditches/swales, culverts, and sediment basin. Also, after each major storm
event the storm drainage facilities; including drainage ditches/swales, culverts, and sediment basin shall
be inspected and cleaned as needed. These inspections will ensure that these drainage facilities are
working properly and are not in disrepair which would impact their efficacy.

The recommended BMPs will be implemented within the timeframe indicated below:

BMPs Implementation

Good Housekeeping Daily

Preventive Maintenance Daily

Spill Response As needed

Material Handling and Waste Management Daily

Storm Drainage system inspection and maintenance Annually (Sep 1% — Oct 1) & Weekly

during the wet season (Oct 1% — May
30™) & after each major rain events

Inspect all equipment and vehicles for leaking fluids Daily

Street Sweeping Daily, multiple times as needed
Vehicle Fueling Daily, as needed

Vehicle Maintenance As needed

Non-Storm Water Discharge On-going

Employee Training On-going

7.5.6 BMP Summary Table (X.H.5)
For more detail on the pollutant sources for the quarry operation and the associated industrial activity,
pollutants and BPMs being implemented see Table 3, below.
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TABLE 3

POTENTIAL SOURCES OF POLLUTANTS AND ASSOCIATED BEST

MANAGEMENT PRACTICES FOR MINING ACTIVITIES
(IGP — Section X.G.2.a & X.H.1 a—d) & X.H4 & 5)

Source Associated
No/ industrial Industrial Frequency
Industria pollutant Potential of BMP Implemented BMPs Expected BMP effectiveness
1 Activity source pollutant implement
Area description ation
Year Run-off treated in sediment basin
Round Remove sediment from runoff
. (SE-2)
On-going
Year Drainage features constructed to . .
Round facilitate collection and treatment of Reduce amount of sediments in runoff
1 Alg;gorgf;te Sediment OI;iZing drainage (SC-44)
Plant Site Stockpiles PH Round Wa't er Truck to maintain pile Help control amount of air borne dust
. moisture .
Daily as particles
Needed
Limited handling of loose rock
Year . .
Reduce spillage material to reduce amount of
Round . .
sediments in runoff
Year Run-off treated in sediment basin Reduce amount of sediments in
Round
. (SE-2) runoff
On-going
Year Drainage features constructed and . .
. . . Reduce amount of sediments in
Round sized to facilitate collection and runoff.
On-going | treatment of drainage (SC-44) )
Excess lubrication leaked from Immediate on-site malntenance as
bearings from heavy equipment is well as the use of drip pans and
As Needed carng y equipme absorbents will limit amount of
limited by use of drip, spill kits, and .
. . pollutants that could potential
routine maintenance (SC-11) .
contaminate storm water
Year Foggers are used at all source Reduce amount of pollutants that
g . . could contaminate storm water.
Round locations (i.e. screens) on processing .
Reduce amount of air borne
As Needed | plants .
particulates
RS(() i?lr d Process equipment and area cleanup | Reduce sediments and other potential
Sediments Daily is routine contaminants
2 Aggregate PH Water Truck to maintain moisture Help control amount of air borne dust
. . Petroleum As Needed L ;
Plant Site | Processing on unpaved roads and material piles | particles
hydrocarbon Year
S © . . . Reduce emissions and stay current
Round Conform to air quality permit )
. with standards
Daily
Year Reduce the amount of sediments, and
Round Limit handling of materials dust particulates and emissions from
equipment.
. . Avoid contamination of ground
As Needed Drip pans used where feasible surface and possibility of a spill;
(SC-11)
reduce exposure to storm water
Year Equipment regularly inspected Prevent spillage of potential
Round 1 (e 1) ollutants
Daily P
Leaks repaired or liquids drained Avoid contamination of grouqd
As Needed surface and possibility of a spill;
(SC-11)
reduce exposure to storm water
Year Avoid delivery of contaminated
Round Know source and document delivery . Y
. materials
On-going
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TABLE 3

POTENTIAL SOURCES OF POLLUTANTS AND ASSOCIATED BEST

MANAGEMENT PRACTICES FOR MINING ACTIVITIES
(IGP — Section X.G.2.a & X.H.1 a—d) & X.H4 & 5)

Source Associated
No/ industrial Industrial Frequency
Industria pollutant Potential of BMP Implemented BMPs Expected BMP effectiveness
1 Activity source pollutant implement
Area description ation
Dail Reduce the amount of sediments, and
Y Limit handling of materials dust particulates and emissions from
As Needed .
equipment
. Reduce amount of spare part storage
3 Aggregate . Daily L . . .
Plant Site Handling Sediment As Neoded Surplus storage minimized to reduce r1§k fgr equipment failure
and contamination
. Vehlcle/qulpmept mamtenanf: N Reduce exposure to storm water and
Daily performed in designated location case of cleanun of spills
As Needed | (SC-22) P O SP
Daily Outdoor maintenance areas arc Fac111taFes §leanup of spills, eliminates
contamination of ground surface, and
As Needed | paved
reduce exposure to storm water
On-goin Clearly labeled drums and
Dfil € | containers placed in convenient Eliminate contact with storm water
Y locations. (WM-6)
Year No Oil changes are done outside i .
Round during the rain. (SC-32) Eliminates contact with storm water
. Waste receptacles monitored and
Daily . . .
arrangements for pickups made Eliminate contact with storm water
As Needed
promptly. (WM-6)
Waste oil, waste anti-freeze, spent
As Needed | solvents, filters and batteries are Eliminate contact with storm water
recycled. (WM-6)
Procedures established to ensure
draining of engine fluids and
Petroleum . .
transfer to waste containers without
. Hydrocarbon .
Vehicle/ . spillage. .. .
. s, Sulfuric . . Eliminate contact with storm water
4 Equipment Acid, Lead On-going, | Drip pans placed under and contamination of ground surface
Plant Site | Maintain. g | AsNeeded | vehicles/equipment when draining &
Oil, Grease, .
Boneyard . fluids and transferred to waste
Anti-freeze, . . .
solvents containers without spillage. (SC-11,
WM-4, WM-6)
Employees instructed on proper
Year cleanup procedures for minor spills. | Ensures proper cleanup of spills
Round (WM-4)
Area equipped with spill kits to
Year . ., .
cleanup spills and empty drums (SC- | Facilitate proper cleanup of spills
Round 1
Year round Proper Security measures implanted
to prevent vandalism
. Drip pan under compressors. (SC- Eliminates contact with storm water
Daily .
11) and contamination of ground surface
Daily Seals regularly inspected and Prevent spillage of potential

maintained. (SC-11, WM-4)

pollutants
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TABLE 3

POTENTIAL SOURCES OF POLLUTANTS AND ASSOCIATED BEST
MANAGEMENT PRACTICES FOR MINING ACTIVITIES

(IGP — Section X.G.2.a & X.H.1 a—d) & X.H4 & 5)

Source Associated
No/ industrial Industrial Frequency
Industria pollutant Potential of BMP Implemented BMPs Expected BMP effectiveness
1 Activity source pollutant implement
Area description ation
Year round Storage tank fueling has auto shut
On-goin off to prevent overfilling. Prevents accidental spills
EOME | (SC-11, WM-4)
Year round | Vehicle fueling area is paved. (SC- Prevents contamination of ground
On-going 11, WM-4) surface, and facilitate cleanup of spills
Sign posted to instruct employees
that all fuel spills must be cleaned
Year round, . Promotes awareness; and ensures
On-going up promptly, specify procedures for proper cleanup
cleanup, and require notification of
Abovegroun SDeV o 10 1
5 d Storage Petroleum Year round Sign poste t.o mstruct employees to ' . '
Plant Site Tanks and hydrocarbon On-goin > | not leave filling hose unattended Preventing accidental spills
Fueling arca ] goms during fueling
Spill cleanup equipment clearly
Year round, | labeled and stored near fuel pumps Facilitate cleanun of spills
On-going | in the main shop area. . (SC-11, potsp
WM-4)
Year round, | Proper security measures o . . .
On-going | implemented to prevent vandalism Eliminate spillage during vandalism
Year round, | All hazardous material containers Promote awareness; and ensures
On-going | clearly labeled. (WM-6) proper cleanup
Year round, | All hazardous materials containers Avoid contact with storm water
On-going | closed. (WM-6)
Flammable materials stored inside .
Year round . . Prevent accidental fires; ensure proper
. designated flammable cabinets. o .
On-going (WM-6) handling; keep materials under control
Year round Hazgrdous materials stored in Limited area where potential
. designated areas only.
On-going (WM-6) pollutants could be released.
Year round Hazardous material storage areas
On-goin secured to prevent unauthorized Keep material in controlled area
EOME 1 access. (WM-6)
Hazardous material storage
Hazardous Petroleum Year round | maintained in accordance with Keep material under control and out of
Materials hydrocarbon On-going Federal, State, and local regulations contact with storm water
Storage s, solvents, and codes. (WM-6)
6 Area: acids, bases Year round Container conditions are routinel
Plant Site Lube oil, antifreeze, On-going, | . y Keep material under control
solvent heavy Daily inspected and resolved. (WM-6)
batteries, metals, Year round . . . .
antifrecze pesticides On-going Leaking or deteriorated containers Keep material under control and out of
As Nee dezi placed in new containers. (WM-6) contact with storm water
Year round | Hazardous materials kept indoors or | Keep material under control and out of
On-going | undercover. (WM-6) contact with storm water
Year round | Material safety data sheets kept at Promote awarencss
On-going | facility for all hazardous materials
Year round | Hazardous materials inventory Reduce the potential impacts from
On-going | minimized where practical. (WM-6) | unnecessary storage of materials
Year round Secondary containment an.d storage Keep material under control and out of
tank covered to prevent rain contact. .
As Needed contact with storm water

(WM-6)

23




TABLE 3

POTENTIAL SOURCES OF POLLUTANTS AND ASSOCIATED BEST

MANAGEMENT PRACTICES FOR MINING ACTIVITIES
(IGP — Section X.G.2.a & X.H.1 a—d) & X.H4 & 5)

Source Associated
No/ industrial Industrial Frequency
Industria pollutant Potential of BMP Implemented BMPs Expected BMP effectiveness
1 Activity source pollutant implement
Area description ation
Sign posted to instruct employees
Year round | that all hazardous material spills
On-going | must be cleaned up promptly, Promote awareness
As Needed | specify procedures for cleanup, and
require notification of supervisor
Year round, Splll cleanup equipment (ie. spill - '
On-going kits, drums and rags) stored where Facilitate cleanup of spills
accessible. (SC-11, WM-4)
Year round, | Proper security measures . . . .
On-going | implemented to prevent vandalism Eliminate spillage during vandalism
Year round, | All hazardous waste containers Promote awarencss
On-going | clearly labeled. (WM-6)
Year round, | All hazardous waste containers Keep materials from contact with
On-going | closed. (WM-6) storm water
Hazardous waste stored in Limited area where potential
Year round, .
On-going designated areas only. pollutants could be released and
(WM-6) facilitates cleanup
Year round, | Hazardous waste storage secured to o
. . Keep material in controlled area
On-going | prevent unauthorized access
Hazardous waste storage maintained
Year round, | in accordance with applicable Keep material under control and out of
On-going | Federal, State, and local regulations contact with storm water
and codes
Year round, . . .
. Routine inspections of containers .
On-going, Keep material under control
. and area. (WM-6)
Daily
Petroleum %zrggif;d’ Leaking or deteriorated containers Keep materials from contact with
- > laced in new containers. (WM-6 storm water
Hazardous Hydrocarbon | As Needed p w ( ) W
Materials -
s, Solvents, | Year round, | Remove and dispose of properly all . .
Waste . - . . Keep materials from contact with
7 ) Acids, On-going, | hazardous wastes in accordance with storm water
Plant Site | ( S oragle ) Bases, As Needed | applicable regulations. (WM-6)
ez:;g%ﬁs’ Antifreez, Year round, | Signs posted to identify storage Promote awareness, Keep material
filters Heavy On-going | areas under control
. § Metals, Keep material out of contact with
drain/waste Pesticid Year round, | Hazardous waste kept mostly .
. esticides . . storm water or keeps material
oil) On-going | indoors or undercover. (WM-6) .
contained
Year round, Secondary containment an.d storage Keep material under control and out of
On-going tank covered to prevent rain contact. contact with storm water
(WM-6)
Accumulated rain water in the
containment area disposed of in
accordance with local, State and Keep material under control and out of
Year round, . . . .
On-going Federal regulations if any evidence contact with storm water
As Nee dezi of contamination were detected in or
on the water. (WM-6)
Year round, Spill cleanup equipment (rags) - .
. clearly labeled and stored where Facilitate cleanup of spills
On-going

accessible. (SC-11, WM-4)
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TABLE 3

POTENTIAL SOURCES OF POLLUTANTS AND ASSOCIATED BEST
MANAGEMENT PRACTICES FOR MINING ACTIVITIES

(IGP — Section X.G.2.a & X.H.1 a—d) & X.H4 & 5)

Source Associated
No/ industrial Industrial Frequency
Industria pollutant Potential of BMP Implemented BMPs Expected BMP effectiveness
1 Activity source pollutant implement
Area description ation
Proper security measures (locked
Year round . - . . .
On-going gate) implemented to prevent Eliminate spills during vandalism
& vandalism.
Used oil filters are drained and
Year round . . o .
As Needed stored in approved  container. Eliminate contact with storm water
(WM-6)
8 Dumpster Non- Dumpster with lid used to keep out
Plant Site wi thp lib Hazardous Year round | rain water and prevent debris from Eliminate contact with storm water
Waste On-going | blowing away. (SC-34)
Year . .
Round, i\flzh;cclfe/ gq?slrgfl:;)t regularly Eliminate collection of contaminants
Daily P )
Year Storm water is directed into a
Petroleum Round Sediment Basin. Reduces sediments in storm water
. SE-3
Paved Hydrocar!aon On-going ( )
9 . s, Iron, Oil &
Plant Site Vehicle Grease, Anti- Year Leaks from vehicle promptly o .
Parking ’ Round . . Eliminate leakage of contaminants and
freeze . repaired once discovered. (SC-11,
e Daily WM-4) exposure to storm water.
Sediment As Neoded
Year . .
Round, Esrelg f:rﬁs s?z;‘ri?bs‘[?)rgzﬁtegﬁteflglse Eliminate leakage of contaminants and
Daily until re zﬂre d (gC-l 1, WM-4) & exposure to storm water.
As Needed p ' ’
Daily i\rllzgieccltz Sée?élg)_r;lgl tregularly Eliminate collection of contaminants
Leaks from vehicles/equipment - .
Daily, As | promptly repaired once discovered. Silprglslllliize ti)easli{(?rgrﬁ Svgigftammants and
Needed (SC-11, WM-4) :
Drip pans used temporarily to . .
Daily, As | collect leakage until repaired. (SC- Eliminate leakage of contaminants and
Needed 11, WM-4) exposure to storm water
U d Petroleum Year
10 VEE?;Z y Hydrocarbon Round Water Truck Help control amount of air borne dust
Mining cquipment | S Oil Grease | Daily Use particles
Pits A Anti-freeze | as Needed
p g Sediment
All quarry heavy earthmoving
equipment is maintained by the Avoid contamination of ground
Dail Mobile Field Truck which follows surface and possibility of a spill;
As Nee}(/ie d BMPs: drip pans, spill kits, empty reduce exposure to storm water.

drum, auto-shut off valve for fuel
pump, alarm overflow preventer; &
company policies. (SC-11, WM-4)

Facilitate proper cleanup of spills.
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TABLE 3

POTENTIAL SOURCES OF POLLUTANTS AND ASSOCIATED BEST

MANAGEMENT PRACTICES FOR MINING ACTIVITIES
(IGP — Section X.G.2.a & X.H.1 a—d) & X.H4 & 5)

Source Associated
No/ industrial Industrial Frequency
Industria pollutant Potential of BMP Implemented BMPs Expected BMP effectiveness
1 Activity source pollutant implement
Area description ation
Daily Regularly maintained and pumped Reduce the risk of the portable toilet
Portable Human As Needed | out at regular intervals. (WM-9) from overflowing
11 Chemical waste and
Mlplng Toilets dlslnfe?ctants Placed in areas away from high Reduce the risk of the portable
Pits (Porta (toilet Year . ) . .
. vehicular traffic areas and chemical toilet from being knocked
Potty) chemicals) Round . L
. environmentally sensitive areas. over
On-going (WM-9)
Drainage features constructed to
facilitate collection and treatment of | Reduce amount of sediments in runoff
As Needed .
drainage (SC-44)
Year Employ fugitive emission air quality
12 .. . Round controls Reduce emissions
L Mining Pits . :
Mlplng #1.2. and 3 Sediment On-going
Pits Daily Proces.s cquipment and area cleanup Reduce sediments and other potential
18 routine .
As Needed contaminants
Year Reduce emissions and stay current
Round Conform to air quality permit ) Y
. with standards
On-going
Year
Round, Help control amount of air borne dust
13 Daily Use, Water Truck particles
Access Sediment, as Needed
Road to Unpaved Petroleum Vehicles/equipment regularl
Pits #1 Road hydrocarbon . . qup gularly Eliminate collection of contaminants
Daily inspected. (SC-43)
and #2 s pH
. Leaks from Ve.h 1cles/equ1pment Eliminate leakage of contaminants and
Daily, As | promptly repaired once discovered. exposure to storm water
Needed | (SC-11, WM-4) P :
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8.0 FACILITY-WIDE BMPS, PREVENTIVE MAINTENANCE ACTIVITIES,

& GOOD HOUSKEEPING PRACTICES
(IGP — Section X)

Facility-wide BMPs are those practices that are not pollutant source specific, and that assist in preventing
and/or minimizing pollutants in storm water runoff. The facility-wide BMPs for Sargent Quarry are
indicated below.

8.1 Employee Education

All employees are instructed in the SWPPP (at MSHA safety training tailgate topics) and their individual
responsibilities in preventing the discharge of pollutants to storm water. The Employee Education program
is described in detail in Section 15.0, Employee Training Program of this SWPPP.

8.2 Scheduled Sweeping
Scheduled sweeping of all paved areas at the quarry will be performed using an appropriate type of sweeper.
Sweeping will occur 3 to 4 times daily or more often if needed.

8.3 Preventive Maintenance Activities (IGP- Section X.H.1.b)

Routine use and observation of processing equipment occurs on a daily basis, and maintenance on the
equipment and processing plants is performed when needed. Small routine preventive maintenance is
performed using a Mobile Field Truck as needed. All major serving is conducted offiste. Maintenance
personnel and the mobile truck operator perform their duties using BMPs to prevent leaks and other
accidental releases from equipment and containers. Examples of preventive maintenance performed at this
facility are listed below:

« Check seals on all equipment containing petroleum hydrocarbons or other pollutants, and replace as
necessary.

«Check seal on all containers holding petroleum hydrocarbons, and replace as necessary.

+ Check seal on gasoline or diesel fueling nozzle, and replace as necessary.

« Check accuracy of gauges that indicated liquid levels in storage tanks.

«Clear drainage channels of debris before rainy season and after heavy rains.

+Schedule and pump out secondary containments that are outside (i.e. fueling station) before and
after rainy season, and at other times as necessary, and dispose of waste properly.

+Schedule and clean out sediment ponds, sediment traps, storm water storage tanks, swales and
concrete box with check dams, inlet protection drain guards, and drop inlets before and after
rainy season, and at other times as necessary, and dispose of sediments properly

« Periodically remove sediment from sediment ponds, sediment traps, stormwater storage tanks,

« Drainage ditches, swales, drop inlet and their protection drain guard to maintain capacity. Cover
topsoil stockpiles with tarps during rainy season

«Place wattle around edge of topsoil, as needed, and replace when needed

«Inspect sand bags or wattles at selected drop inlets and replace when needed

« Maintain adequate supply of flocculants at drainage facilities, as appropriate. Repair and improve
erosion control measures before beginning of each rainy season. Repair and improve erosion
control measures before beginning of each rainy seaso