LEHIGH

HAEIDELBERGCEMENT Group

Permanente Plant

24001 Stevens Creek Blvd.
Cupertino, CA 95014
Phone (408) 996-4000

Fax (408) 725-1104

March 2, 2010

Mr. Brian Wines

San Francisco Bay Regional Water Quality Control Board
1515 Clay Street, Suite 1400

Oakland, CA 94612

Re: Storm Water Pollution Prevention Plan
Lehigh Southwest Cement Company, Cupertino, California

Dear Mr. Wines:

Enclosed please find the revised Lehigh Southwest Cement Company — Permanente
Plant Storm Water Pollution Prevention Plan (SWPPP15). The SWPPP15 version
submitted herein to the Regional Water Quality Control Board — San Francisco Bay
Region (Board) highlights the following revisions from the previous submitted SWPPP
(14), including:

= Revision of current storm water sampling points to present
condition — some points are no longer taken based on physical /
operational changes to at the site and safety / access issues.

= Incorporation of Santa Clara County suggested slope stability
inspections.

= Incorporation of Santa Clara County suggested swale
construction in the West Material Storage Area.

= Clarification of authorized non-storm water discharge, and

= Incorporation of additional Best Management Practices for
sediment control.

Also, based on comments made by the Board’s staff on the July 31, 2009 draft of the
Permanente Creek Long-Term Restoration Plan, we agree with the Board’s
acknowledgement that the Sediment Source Study should be undertaken outside of the
CAO framework. Lehigh also believes that the Sediment Source Study is intrinsic to the
review, evaluation and modifications of Best Management Practices (BMPs), per the
General Permit’'s mandated Storm Water Pollution and Prevention Plan (SWPPP). A
description of a Sediment Source Study will be sent to the Board as part of the revised
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Permanente Creek Long-Term Restoration Plan. Based on the Board’s comments and
acceptance of the Sediment Source Study; the results will be included with the 2010 /
2011 annual report.

Lehigh appreciates the Board's time and assistance. If you have any questions please
call Scott Renfrew at 408 996.4262, or myself at 408.996.4271.

Very truly yours,

/A
<77 Atrp ——m 0
Henrik Wesseling

Plant Manager
Lehigh Southwest Cement Company - Permanente Plant

Cc: Dale Bowyer w/o Enclosure
Wayne Whitlock, Esq.
Scott A. Renfrew

Enclosures:
Permanente Plant Storm Water Pollution Prevention Plan (SWPPP15)
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Signed Certification Statement

Signed Certification Statement

I certify under penalty of law that this Storm Water Pollution Prevention Plan 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
system, 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 of fine and imprisonment for knowing violations.

- e
Henrik Wesseling, Plant Manager,
Lehigh Southwest Cement Company — Permanente Plant

Facility WDID Number: 2 435006267
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SECTIONONE Introduction

Waste Discharge Requirements for discharges of storm water associated with industrial activities
are authorized by the General Industrial Storm Water Permit (Water Quality Order No. 97-03-
DWQ) prepared by the State Water Resources Control Board and by the National Pollutant
Discharge Elimination System (General Permit No. CAS000001) prepared by the United States
Environmental Protection Agency (EPA) (SWRCB 1997). The General Industrial Storm Water
Permit requires the development and implementation of a Storm Water Pollution Prevention Plan
(SWPPP). The SWPPP is to be updated as storm water pollution BMPs are improved and
implemented. This SWPPP revision (SWPPP15) outlines the latest pollution prevention practices
at the Lehigh Southwest Cement Company Facility (Lehigh) and updates the following:

e Description of industrial activities;

e Lehigh’s strategy for reducing and preventing storm water pollution;
e Personnel responsible for implementing the SWPPP15 program;

e Revised Storm Water Monitoring Plan;

e Creek Inspection Procedures;

e Updated Reporting Procedures;

e Baseline and Site-specific Industrial BMPs;

e EXxisting, new, and planned Best Management Practices (BMPs) for reducing and preventing
storm water pollution; and,

e FErosion and Sediment Control Measures.

The Storm Water Monitoring Plan (SWMP) is an important component of the SWPPP and is
used to verify the effectiveness of the storm water pollution prevention program. A revised
SWMP for the Lehigh facility is currently being developed based on the improvements
implemented and information obtained during the past year of monitoring. The revised SWMP
will focus on source areas identified during the storm water consolidation effort and the
effectiveness of the BMPs implemented for the source area identified. This SWMP will include
sections describing dry and wet weather inspections, storm water sampling and analysis, and
annual evaluations, including logistical information and completion of necessary forms.

The SWPPP15 and SWMP are to be kept at the Lehigh facility, readily available for routine use
by facility operators, the public, and regulators. The plans are subject to periodic reviews and
updates to meet the latest needs and changes at the Lehigh facility.
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SECTIONTWO Facility Overview

Lehigh operates a cement manufacturing facility just west of Cupertino, California (Figure 1).
Lehigh operations include an active quarry, conveyor systems to transport rock and raw materials
to the cement plant, several crushers and mills, a pre-calcining tower, and a rotary cement kiln.
The site layout is shown on Figure 2.

On August 10, 1995, Lehigh purchased the adjacent property formerly owned by Kaiser
Aluminum Chemical Corporation (KACC). This site has been abandoned since 1991 and there
are no current plans for manufacturing activities at this site. On March 5, 1997, Lehigh formally
requested that the former KACC Waste Discharger Identification (WDID) Number be
incorporated into Lehigh’s WDID Number for the 1996/1997 Annual Report. On March 25,
1997, the SWRCB informed Lehigh that this request was approved and, therefore, the former
KACC area is covered under this plan.

All of the Lehigh operations are confined to the Permanente Canyon situated on a northwest-
southeast axis. Lehigh occupies a portion of the upper watershed of Permanente Creek (the
Creek), covering approximately 3,500 acres. The Creek is a natural stream that rises in the higher
elevations of the Coast Range and flows eastward until it reaches the floor of the Santa Clara
Valley (approximately where the Creek crosses the 1-280 freeway). The Lehigh facility consists
of six drainage areas, which are shown on Figure 3. The general flow within each drainage area,
and discharge locations into the Creek are also shown on Figure 3. Impacts to the Creek by
sediment loading are of prime concern to Lehigh and are the focus of this SWPPP15.
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SECTIONTHREE

Storm Water Pollution Prevention Strategy

The general strategy of the storm water pollution prevention program at Lehigh consists of the
interaction among four basic program components:

e A Pollution Prevention Team, led by Henrik Wesseling, responsible for implementing and
updating the program;

e Best Management Practices (BMPs) (both Baseline and Site-specific) for General Industrial

Activities;

e Erosion Control Measures for minimizing sediment load to the Creek; and,

e Storm Water Monitoring and Creek Inspections to evaluate the effectiveness of Industrial
BMPs and Erosion Control Measures.

Table 3-1 below outlines the general strategy for preventing storm water pollution at Lehigh in
terms of goal, strategy, objectives, and actions. The goal is the desired result of the program. The
strategy is a list of tactical elements necessary for achieving the goal. Each tactical element is
supported by the following: 1) objectives, which are the building blocks of the goal; and, 2)
actions, which are the specific tasks to be achieved.

Table 3-1

Program Strategy

Storm Water Pollution Prevention Program
Lehigh Southwest Cement Company

GOAL

Comply with storm water regulations per the California General Industrial Activities Storm Water Permit under

the Clean Water Act

Strategy

Objectives

Actions

Prepare SWPPP15 and
SWMP.

Meet permit requirements for SWPPP15
and SWMP.

Establish a program for preventing storm
water and non-storm water discharge
pollution.

Establish discussion among Lehigh, the
regulators, and the public on storm water
issues.

Identify potential sources of pollution to storm
water.

Implement existing BMPs to minimize each
potential source(s) of pollution, and design
new BMPs as required to improve pollution
prevention plan.

Design an inspection and sampling program to
monitor the effectiveness of the BMPs. The
inspection and sampling program is detailed in
the Annual Report.
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SECTIONTHREE Storm Water Pollution Prevention Strategy

Table 3-1
Program Strategy
Storm Water Pollution Prevention Program
Lehigh Southwest Cement Company

GOAL

Comply with storm water regulations per the California General Industrial Activities Storm Water Permit under
the Clean Water Act

Strategy Objectives Actions

Train Lehigh personnel | Ensure that personnel understand the Conduct initial training workshop to teach

on SWPPP15 program. | importance of storm water prevention specific BMPs for industrial activities.
measures.

Conduct a follow-up investigation to ascertain

Ensure that personnel are aware of storm proper use of BMPs and to address questions.
pollution sources and of the means for
preventing it. Develop a reporting procedure and develop a

line of communication in case of an
Establish communication channels between | unforeseen release.

facility program manager and Lehigh
facility operators to address storm water
pollution issues.

Monitor potential Confirm the effectiveness of erosion control | Conduct dry season inspections per

pollution to storm measures and BMPs. SWPPP15.

water.
Ensure that the SWPPP15 addressed all Conduct wet season inspections and quarterly
storm water and non-storm water pollution | non-storm water discharge visual observations
sources. per SWPPP15.

Obtain information necessary to modify the | Conduct sampling and analyses per SWMP.
SWPPP15 or SWMP. The SWMP results are presented in the
Annual Report.

Evaluate and update Identify needs to update SWPPP15 and Evaluate the results of inspections and

storm and water SWMP for the next calendar year. sampling to determine if erosion control
pollution prevention measures and BMPs are adequately addressed
program based on the by the SWPPP15 and SWMP. Modify

overall effectiveness of program as appropriate to increase its

the program. effectiveness.

Report to San Francisco | Comply with reporting requirements. Submit SWPPP by July 1 of each year.

giﬁlﬁsgé%?ﬁlrc\)/lvgfgr d Submit Annual Report to RWQCB by July 1

(RWQCB). of each year.
Utilize the California Annual Report Form

and attached sampling results, field forms, and
explanation test.

SWPPP15 = Storm Water Pollution Prevention Plan Revised February 2010
SWMP = Storm Water Monitoring Plan

BMPs = Best Management Practices

RWQCB = San Francisco Bay Regional Water Quality Control Board
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SECTIONTHREE Storm Water Pollution Prevention Strategy

3.1 POLLUTION PREVENTION TEAM

Planning and organization are critical to the success of the SWPPP. The Lehigh Southwest
Cement Company Pollution Prevention Team (the Team) is led by Henrik Wesseling, Plant
Manager, and has been designated for assuring the successful implementation of SWPPP15 at
the Lehigh facility. Mr. Wesseling will ensure the proper implementation of BMPs, sediment and
erosion control measures, monitoring schedules, and inspection programs. The Environmental
Manager, Scott Renfrew, is the Storm Water Inspection Coordinator responsible for the Creek
Inspection Program. His duties include making sure that the Creek inspections are performed
properly, assuring that accurate records are maintained and reporting potential problems to the
Team Leader (Henrik Wesseling). All employees at the cement plant are part of the Team, and
are responsible for immediately reporting to the Team Leader or the Coordinator any potential
problems they may observe. Table 3-2 lists the role of the Pollution Team Leader and describes
his interaction with the site representatives.

Table 3-2
Responsibilities of Pollution Prevention Team Leader
Lehigh Southwest Cement Company

Responsibilities

1.  Read and understand the entire SWPPP15 and SWMP. Ensure that Lehigh representatives receive the
appropriate sections for their area and understand their responsibilities.

2. Keep facility representatives informed of pollution prevention and monitoring requirements.

3. Conduct periodic erosion control measures and BMP inspections to ensure that they are being implemented
correctly and to identify additional erosion control measures and/or BMPs as necessary.

4.  Coordinate the daily dry-season and wet season inspections annually to monitor the presence of non-storm
water discharges.

5. Oversee preparation of the Annual Report and ensure its submittal by July 1 of each year.

6. Maintain and update SWPPP15 and SWMP, as required.

7. Serve as interface with outside parties (e.g., the public and regulatory agencies) on storm water issues.

8.  Coordinate sampling team efforts and ensure that they collect samples at least twice during the wet season
in accordance with the SWMP.

Notes:
Henrik Wesseling is the Lehigh Southwest Cement Company Pollution Prevention Team Leader.

3.2 MONITORING PROGRAM

3.2.1 Storm Water Monitoring

The purpose of the SWMP at the Lehigh facility is to evaluate the amount of sediment contained
in storm water runoff entering the Creek due to quarry and facility operations. Storm water
monitoring at the Lehigh facility is required by the Clean Water Act (USEPA 2008), and is
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SECTIONTHREE

Storm Water Pollution Prevention Strategy

overseen by the San Francisco Bay Regional Water Quality Control Board (RWQCB), and has
been on-going at the facility since January 1996. The details and results of the SWMP are
presented in the Annual Reports for the Lehigh facility. The samples are analyzed for total
suspended solids (TSS), oil and grease, chemical oxygen demand (COD), pH, and specific

conductance.

Historically, up to 45 samples were collected during storm water events to monitor the storm
water discharge from potential sources. Since the commencement of the SWMP in 1996, the
Lehigh facility has undergone several modifications including facility layout, sediment pond
configuration, etc, that has led to many storm water sample locations being discontinued. The
current and historic SWMP sampling locations are summarized below in Table 3-3. The historic
and current storm water sampling locations are shown on Figures 4 and 5, respectively.

Table 3-3

Current and Historic Storm Water Sampling Locations

Lehigh Southwest Cement Company

Storm Water

Monitoring ID Sampling Location: Potential Source Area(s):
1) SL-BG-CR Background creek sample. Sediments in creek before entering Quarry
(Discontinued) area of influence.
2) SL-1-CR Upstream creek sample south of Sediments in creek south of Overburden
Overburden Stockpile (NW corner of Stockpile.
facility).
3) SL-2-RD Upper Quarry Road before Pond 5. Runoff from Upper Quarry Road.
4) SL-3A-RD Inlet to Pond 5 from area north of pond. Runoff from area north of Pond 5.
(Discontinued)
5) SL-3-PD Effluent from Pond 5 - the Quarry Runoff from Upper Quarry Road.
(Discontinued) Settlement Pond.
6) SL-4-CR Downstream of Overburden Stockpiles Former Overburden Stockpiles.
before concrete footing.
7) SL-4A1-RD Inlet to Pond 4A (east end). Runoff from Upper/Middle Quarry Road.
8) SL-4A2-RD Inlet to Pond 4A (west end). Runoff from Upper/Middle Quarry Road.
(Discontinued)
9) SL-4A3-PD Effluent from Pond 4A. Runoff from Upper/Middle Quarry Road.
10) SL-4B Inlet to Pond 4B. Runoff from Upper/Middle Quarry Road.

(Discontinued)

11) SL-4B2-PD
(Discontinued)

Effluent from Pond 4B.

Runoff from Upper/Middle Quarry Road.

12) SL-4C2-PD
(Discontinued)

Effluent from Pond 4C.

Runoff from Upper/Middle Quarry Road.

13) SL-5-CR Ore Feeder and the Primary Crusher. Upstream of runoff from the Primary
Crusher.
14) SL-5A-CR Creek sample - downstream of Ponds 4 & | Natural Erosion and Runoff from Ponds 4

(Discontinued)

4A.

& 4A.

URS
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SECTIONTHREE

Storm Water Pollution Prevention Strategy

Table 3-3

Current and Historic Storm Water Sampling Locations

Lehigh Southwest Cement Company

Storm Water
Monitoring 1D Sampling Location: Potential Source Area(s):
15) SL-6-RD Runoff along side of Upper Quarry Road. | Upper Quarry Road.
16) SL-7 Middle/Upper Quarry Road after Pond 5. | Runoff from Upper/Middle Quarry Road

(Discontinued)

after Pond 5 but before the Primary
Crusher at the inlet to the overflow pipe.

17) SL-8 Ore Feeder to the Primary Crusher. Runoff from the Ore Feeder to the Primary
(Discontinued) Crusher.

18) SL-9 Primary Crusher. Runoff from the Primary Crusher.
(Discontinued)

19) SL-10 Ore Feeder and the Primary Crusher. Downstream from the Primary Crusher
(Discontinued) before the Quarry Pit Discharge.

20) SL-11-CR Inlet to Pond 13. Primary Crusher.

21) SL-12-PD and
duplicate (SL-
D12-PD)

Outlet of Pond 13.

Primary Crusher.

22) SL-13-PD

Inlet to Pond 13 from Pond 13B.

Primary Crusher.

23) SL-13A-RD

Inlet to Pond 13A.

Primary Crusher.

24) SL-13B-PD
(Discontinued)

Inlet to Pond 13B from Pond 13A.

Primary Crusher.

25) SL-13D Duplicate of SL-13. Primary Crusher.
26) SL-14-CR Screen Tower Number 4 (under bridge). Upstream of Screen Tower Number 4.
27) SL-15-CR Creek sample at creek embankment Downstream of Screen Tower Number 4.

below Screen Tower 4

28) SL-16A-RD

Inlet to Pond 9 (from culvert under Lower
Quarry Road).

Runoff from Rock Plant Road originating
after the Primary Crusher.

29) SL-16B-RD

Inlet to Pond 9 (from eastern culvert from
Middle Quarry Road).

Runoff from Lower Quarry Road
originating after the Primary Crusher.

30) SL-17-PD Effluent from Pond 9. Runoff from Lower Quarry Road
originating after the Primary Crusher.
31) SL-18-RD Lower Quarry Road (runoff on road, if Runoff from Lower Quarry Road after the
any, down-hill of Pond 9). drop inlet to Pond 9.
32) SL-19-PD Effluent from Dinky Shed Basin Effluent from the Dinky Shed Basin
(Discontinued)
33) SL-20-RD Inlet to Pond 17 at Rock Plant 2. Screen Tower Number 4.
34) SL-21-PD Outlet of Pond 17 at Rock Plant 2 (from Screen Tower Number 4.

the last point near effluent pipe or pump
if no discharge).
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SECTIONTHREE Storm Water Pollution Prevention Strategy

Table 3-3
Current and Historic Storm Water Sampling Locations
Lehigh Southwest Cement Company

Storm Water
Monitoring 1D Sampling Location: Potential Source Area(s):
35) SL-22A-CR Downstream of Dinky Shed Basin. Effluent from the Dinky Shed Basin if
Upstream of hillside runoff. Dinky Shed Basin is discharging.
36) SL-22B-CR Downstream of Dinky Shed Basin and Hillside runoff observed on 11/19/99.
downstream of hillside runoff behind the
shed.

37) SL-23-CR Creek Sample along Railroad tracks. Runoff from the main plant area, parking

lot, car wash.

38) SL-24-PD Outlet of Pond 21 along railroad tracks. Runoff from the main plant area, parking
(Discontinued) lot, car wash.

39) SL-25-CR and Inlet to Pond 22. Runoff from the main plant area, parking
duplicate (SL- lot, car wash.

D25-CR)

40) SL-26-PD and Effluent of Pond 22. Treatment of all sources that originate
duplicate (SL- either upstream or from the Lehigh facility
D26-PD)

41) SL-27-PD and Effluent from Pond 14. Treatment of all sources that originate
duplicate (SL- either upstream or from the Lehigh
D27-PD) facility.

3.2.2 Overburden Stockpile Area (Pre-SMARA Slope)

The low point in the unpaved access road running across the Overburden Stockpile Area slope
above Permanente Creek and below Upper Quarry Road causes runoff to discharge over the
slope. Lehigh has placed a number of large rocks in this outfall to mitigate the potential erosion
and instability. In addition, a second drainage outlet was added in the road berm located further
to the east that discharges surface water to the head of a natural channel. Both of these surface
water collection locations will be monitored as part of the site’s SWMP inspection program to
control runoff from the access road running across the south facing pre-SMARA slope. The
mitigation measures will be inspected and evaluated for effectiveness to and will be modified, as
necessary.

These areas are shown on Figure 6, and will be inspected twice yearly on the same day that the
Permanente Creek storm water sampling occurs. Inspections will be documented in writing and
submitted with the Annual Report.

3.2.3 Material Storage Areas

Lehigh will continue to monitor the West Material Storage Area (WMSA) and East Material
Storage Area (EMSA) for stability and erosion control. A small cross slope drainage swale will
be constructed in the eastern portion of the WMSA to re-direct runoff away from the closed
depression at the toe of the slope and into a natural drainage channel.
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SECTIONTHREE Storm Water Pollution Prevention Strategy

These areas are identified on Figure 6 and will be inspected twice yearly on the same day that the
Permanente Creek storm water sampling occurs. Inspections will be conducted by Lehigh staff,
documented in writing, and submitted with the Annual Report.

3.2.4 Authorized Non-Storm Water Discharge Monitoring

Three sources of non-storm water discharge are authorized under the General Permit (Special
Conditions) at Lehigh. These sources include: 1) dust suppression water spray applied to Lower
Quarry Road, Rock Plant Road, and the lower entrance/exit road to the Rock Plant, 2) wash-
down water spray applied to the upper exit road at the Rock Plant, and 3) quarry dewatering
discharges. Water spray is applied on Lower Quarry Road, Rock Plant Road and the lower
entrance/exit road to the Rock Plant using a water truck, and at the Rock Plant using a
permanently installed sprinkler system. Dust suppression water spray is applied to the above
referenced site haul roads once daily in the morning, and wash-down water spray is applied at
the Rock Plant once daily in the afternoon. The authorized non-storm water discharges
associated with dust suppression water spray and wash down water are restricted in volume due
to their limited application rates, and thus, do not contain significant quantities of suspended
solids.

Authorized non-storm water discharges from these dust suppression and wash down water spray
sources are routed to existing off-stream retention Ponds 9 and 17 (i.e., structural BMPs).
Effluent from Ponds 9 and 17 flows directly into Permanente Creek. It was demonstrated in June
2004 that there was no adverse impact to water quality in Permanente Creek as a result of the
two authorized non-storm water discharges. Analyses of TSS of water samples collected in
Permanente Creek immediately up-stream of Pond 9 and down-stream of Pond 17 reported no
difference in concentration within the laboratory reporting limits of 10 mg/L and below. Ponds 9
and 17 were shown to be effective BMPs in removing TSS from non-storm water discharges.

Authorized non-storm water discharges from quarry dewatering consist of storm water and
groundwater collected at the bottom of the quarry (the quarry bottom also acts as a sediment
control pond under the SWPPP as described in Section 6.2) and pumped into Pond 4 to reduce
suspended sediment, from which this water is discharged to Permanente Creek. Water from the
quarry is pumped by a two-storage system through a 10-inch diameter Drisco pipe that ascends
the South wall of the quarry from the quarry bottom and descends the south facing slope to Pond
4. The pumping system is monitored by an in-line turbidity meter that automatically shuts down
the pumps at 30 NTUs.

To document the existence of authorized non-storm water discharges and the inspections for
unauthorized non-storm water discharges, Lehigh has implemented a non-storm water discharge
visual monitoring program in accordance with the General Permit, Section B.3. (Non-Storm
Water Discharge Visual Observations) since July 1, 2004. The following elements were
incorporated into the monitoring program and details of the non-storm water discharge
monitoring program are presented in Appendix A of this report.

e Observations: Visually observe all drainage areas for the presence of unauthorized non-storm
water discharges, and visually observe authorized non-storm water discharges and their
sources.
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e Schedule: Non-storm water discharge visual monitoring shall occur quarterly, during
daylight hours, on days with no storm water discharges, and during scheduled facility
operating hours. For the purpose of non-storm water discharge visual monitoring, quarterly
observations shall be conducted during the following periods: January through March, April
through June, July through September, and October through December. Lehigh shall conduct
quarterly visual observations within 6 to 18 weeks of one another. The quarterly observations
will determine if the BMPs implemented are effective.

e Documentation: Visual observations shall document the presence of any discoloration, stains,
odors, floating materials, etc. as well as the source of any discharge. Records will be
maintained of the visual observation dates, locations observed, observations, and the
response taken to eliminate unauthorized non-storm water discharges and to reduce or
prevent pollutants from contacting non-storm water discharges.

e Reporting: Visual observations have been reported annually in the SWPPP and Annual
Report since the 2004/2005 season. Authorized non-storm water discharges are reported and
described in the Annual Report.

3.3 CREEK AND POND INSPECTION PROCEDURES

As part of the pollution prevention program implemented at the Lehigh facility, visual
inspections of Permanente Creek are performed at six locations: the quarry storm water and
groundwater dewatering discharge point at Pond 4, Pond 13, the area adjacent to the Rock Plant,
the area adjacent to Dinky Shed Basin, the creek below Screen Tower #4, and Pond 22. The
inspector records the date, time, name of the inspector, and a description of the visual
observations on one of four “Daily Creek Inspection Forms”. The inspection forms cover
inspection of locations along Permanente Creek for key visual observations of water quality
parameters, under both wet and dry season conditions as well as inspections of key retention
ponds. The forms are completed by designated staff from the Yard, Quarry, Rock Plant, and
Control Room for designated segments along the creek, and are included in the Annual Report.

The following describes the location and recording procedure at each location:

1. Quarry in-line flow meter and Ponds 4 and 13 discharge: Lehigh staff conducts inspections at
the quarry in-line flow meter and quarry groundwater dewatering discharge point at Pond 4,
and at the discharge point from Pond 13. The quarry supervisor or a designated staff member
performs the inspection on a daily basis and records the values on the “Daily Creek
Inspection Form: Quarry Staff”. When the quarry is discharging water to the Creek from
Pond 4, the discharge is controlled by the in-line turbidity meter that automatically shuts off
the discharge at 30 NTUs.

2. Dinky Shed Basin: Periodic visual observations are made of the area adjacent to the Dinky
Shed Basin by the yard staff supervisor, the rock plant supervisor, or a designated staff
member and recorded on the “Daily Creek Inspection Form: Rock Plant Staff”.

3. Area Adjacent to Rock Plant Road: Periodic visual observations by the rock plant supervisor
or designated staff member are made at Rock Plant Road where the creek full culvert
discharges. The visual observations are recorded on the “Daily Creek Inspection Form: Rock
Plant Staff”.
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4. Creek Below Screen Tower #4: Periodic visual observations are made of the creek below
screen tower #4 by the rock plant supervisor or designated staff member and recorded on the
“Daily Creek Inspection Form: Rock Plant Staff”.

5. Pond 22 Discharge: The Pond 22 inspection point is where Pond 22 discharges to
Permanente Creek. Daily visual observations of Pond 22 discharge are completed by the
control room supervisor or a designated staff member and recorded on the “Daily Creek
Inspection Form: Control Room Staff”.

As part of the improvements made by Lehigh under the storm water management plan in 1999, a
new inspection procedure and the forms that are listed above were developed to standardize
visual observations by Lehigh personnel. The goal of the reference comparison technique was to
standardize visual observations between personnel collecting samples and to more accurately
describe the creek condition.

To standardize the visual observation being recorded by Lehigh personnel, a set of sediment
reference samples was prepared in 1999. Each reference sample set consisted of five sample
bottles containing creek water with varying total suspended solids. Each sample jar was assigned
a designated number between 1 and 5 that corresponds to a specific description (i.e. clear, almost
clear, cloudy, very cloudy). Due to continuous breaking of jars, a palette was created using clear
pictures of the five sample bottles. Copies of these palettes were distributed to the inspection
staff. When water samples are collected, each inspector compares the sample to the reference
sample set shown on the palette and records the sample number that best describes the sample
collected.

34 REPORTING PROCEDURE

Another important aspect of an effective pollution prevention plan is to ensure that there is a
clear reporting procedure in place in case of an unforeseen upset or release to the Creek. As
described in the Table 3-2 above, the Plant Manager (the Team Leader) is responsible for
implementation of the SWPPP, which includes reporting non-storm water discharges to the
Creek. The Team Leader is assisted by the Storm Water Inspection Coordinator. If a potential
problem is observed during a daily inspection or during the course of normal business hours,
staff is directed to report that problem immediately to the Storm Water Inspection Coordinator,
who is responsible for investigating the reported problem. If the Coordinator determines that a
discharge has occurred, he/she or the Team Leader (depending on availability) will notify the
Regional Board by telephone. Written notification will be submitted to the Regional Board
within five working days from the time of the incident.

3.5 EROSION CONTROL MEASURES AND BEST MANAGEMENT PRACTICES

In order to reduce sediment loading into Permanente Creek, numerous erosion controls and Best
Management Practices (BMPs) have been developed and implemented at the Lehigh facility. In
general, Lehigh has taken an active role in limiting erosion at the facility; this includes 17
retention ponds and basins at the site that are currently in use (Table 6-1). Eight retention ponds
(Ponds 1, 3,5, 7, 8, 10, 12, and 15) have been abandoned and one pond (Pond 2) was never built.
These changes have been made due to changes in the Quarry reconfiguration. Pond 1, for
example, has been closed due to the overburden stockpile development towards the southeast.
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The retention ponds are used to collect sediment prior to reaching Permanente Creek. Although
the site is undergoing constant change, replacements and alternatives are being implemented to
justify the changes such that storm water management at Lehigh is continuously in effect. In
addition to the retention ponds, Lehigh has also implemented both Baseline Best Management
Practices (BMPs), and Site-Specific BMPs (Section 4.0). Baseline BMPs are provided in Table
5-1, and a list of implemented BMPs are provided in Table 5-2. Table 6-1 presents the proposed
BMPs for the 2009/2010 storm season and Table 6-2 lists all of the ongoing BMP
implementation at Lehigh.
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41 MATERIALS INVENTORY AND POTENTIAL POLLUTANT SOURCES

A materials inventory for the facility was conducted to identify the location(s) of materials that
potentially may have been or are exposed to rain water. Table 4-1, Materials Inventory
Summary, contains a list of the significant materials associated with industrial activities that are
handled, stored, or used in a manner that may be potentially exposed to storm water and thus
could add significant amounts of pollutants to storm water runoff. Table 4-1 includes the
following information:

e Name of the material

e Storage, receiving, shipping and handling locations
e Quantity of material stored

e Type of management

e Risk of contact with storm water

Table 4-1 will be updated whenever new materials are handled, treated, stored, or disposed of
and when existing listed materials are no longer used at the facility.

Hazardous materials which are used or stored at the facility include motor oil (new and used),
diesel fuel, and lubrication oil. All of these materials except the Quarry diesel fuel tank, which is
stored in a double walled tank in secondary containment, and the Warehouse standby generator
diesel fuel tank, are stored with a cover and therefore have a very low to low likelihood of storm
water contact. Table 4-1 summarizes the risks of material contact with storm water run-off.

Non-hazardous waste generated by the facility includes dirty paper towels, packaging materials,
and normal refuse which may be associated with daily operations. Trash generated from the
facility is placed trash bins, and storm water contact is limited because the bins have covers.

Methods and locations of on-site storage and the associated existing materials management
practices employed to minimize the contact of these materials with storm water are presented in
the following subsections. BMPs for these areas are discussed in Section 5.0.

4.1.1 Outdoor Material Storage Areas

The facility has five above-ground storage tanks (ASTs) (Warehouse Standby, Quarry, Finish
Mill Flats, Auxiliary Kiln Drive, and the Garage) located outside of structures that contain diesel
fuel. The Warehouse Standby tank has a 500-gallon capacity and a concrete berm. The Quarry
tank is double walled with a concrete berm, and has a 12,000-gallon capacity. The Finish Mill
Flats has a 1,000-gallon capacity is covered and has a concert berm. The Auxiliary Kiln Drive
tank has a 1,000-gallon capacity and has a concrete berm. The Garage diesel fuel tank is an AST
equipped with a concrete berm. All of the loading/unloading areas associated with these tanks,
except the Auxiliary Kiln Drive tank, are equipped with a reclamation system and temporary
containment equipment or are within the concrete berms associated with the containment
structure. This minimizes any contact with storm water run-off during loading/unloading of the
tanks. The facility also has two underground storage tanks (USTs) that contain unleaded and
diesel fuel. These tanks are equipped with leak detection systems.
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Table 4-1

Materials Inventory Summary

Lehigh Southwest Cement Company, Cupertino, California

Location / Storage Material Loading/Unloading Storm Water Contact
Material Name Storage Type Type Volume Management Practice Management Practice Risk Factor
Warehouse Standby Warehouse AST 500 gal Concrete berm Reclamation system and Low-during fueling
Generator Diesel Fuel Tank | (Drawing 2) temporary secondary and loading/unloading
containment equipment
Finish Mills Flats Standby Finish Tank AST 1,000 gal Concrete berm and Reclamation system and Very low- during
Generator Diesel Fuel Tank | (Drawing 3) covered temporary secondary loading/unloading
containment equipment
Upper Oil Shed Waste Qil Upper Oil Shed | AST (4) 250 gal Concrete berm Reclamation system and Low-during
(Drawing 5) tanks temporary secondary loading/unloading
containment equipment
Upper Oil Shed Lubricant Upper Oil Shed | 55 gal Several drums | Concrete berm Reclamation system and Low-during
Qil (Drawing 5) temporary secondary loading/unloading
containment equipment
Oil Tank Farm 15W-40 Oil Garage Oil AST 4,000 gal Concrete berm and Truck Loading/Unloading | Very low — during
(Tank F) Tank Farm covered Area within concrete berm | loading/unloading
(Drawing 6)
Oil Tank Farm Motor Oil Garage Oil AST 4,000 gal Concrete berm and Truck Loading/Unloading | Very low — during
(Tank E) Tank Farm covered Area within concrete berm | loading/unloading
(Drawing 6)
Oil Tank Farm Waste Oil Garage Oil AST 1,000 gal Concrete berm and Truck Loading/Unloading | Very low — during
Tank D Tank Farm covered Area within concrete berm | loading/unloading
(Drawing 6)
Oil Tank Farm Waste Oil Garage Oil AST 1,000 gal Concrete berm and Truck Loading/Unloading | Very low — during
(Tank C) Tank Farm covered Area within concrete berm | loading/unloading
(Drawing 6)
Quarry Diesel Fuel Tank Quarry AST 12,000 gal Double-walled tank and | Truck Loading/Unloading | Low-during fueling
(Drawing 7) concrete berm Area within concrete berm | and loading/unloading

URS
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Table 4-1
Materials Inventory Summary
Lehigh Southwest Cement Company, Cupertino, California

Location / Storage Material Loading/Unloading Storm Water Contact
Material Name Storage Type Type Volume Management Practice Management Practice Risk Factor
Auxiliary Kiln Drive Diesel | Auxiliary Kiln AST 1,000 gal Concrete berm none Medium-during fueling
tank Drive and loading/unloading
(Drawing 8)
Waste oil, oil water tank Auxiliary Kiln AST (2) 500 gal Double Walled Tanks none Medium-during
Drive (Drawing loading/unloading
8)
Oil House No. 2 Storage Oil House No. 2 | 55 gal Various drums | Concrete berm and Covered area Very low — during
Storage Facility covered loading/unloading
(Drawing 9)
Oil House No. 1 Storage Finish Mills 55 gal Various drums | Concrete berm and Covered area Very low — during
Flats covered loading/unloading
(Drawing 10)
Lube and Waste Qil Garage Oil AST Area 1: (2) 500 | Concrete berms around | Covered area Very low — during
Containment gal portable Areas 1, 2, and 3 and loading/unloading
Areas 1,2,and 3 tanks secondary containment
(Drawing 11) Area 2: 300 gal | pads within. All covered
tank in garage.
Avrea 3: various
drums
Garage Diesel Fuel Tank Garage AST 500 gal Concrete berm Truck Loading/Unloading | Low-during fueling
(Drawing 12) Area within concrete berm | and loading/unloading
Garage Waste Oil Garage AST 300 gal Concrete berm Truck Loading/Unloading | Low-during fueling
(Drawing 12) Area within concrete berm | and loading/unloading
Portable Generator Diesel Drawing 13 AST 550 gal Secondary tank Reclamation system and Low- during fueling

Fuel Tank

temporary secondary
containment equipment

and loading/unloading

P:\SWPPP 2009 - 2010\SWPPP REPORT\LEHIGH_SWPPP15_030310FINAL_WP.DOC 4‘3




SECTIONFOUR

Potential Pollutant Assessment

Table 4-1

Materials Inventory Summary

Lehigh Southwest Cement Company, Cupertino, California

Location / Storage Material Loading/Unloading Storm Water Contact
Material Name Storage Type Type Volume Management Practice Management Practice Risk Factor
Portable Motor Oil Garage 55 gal (4) 55 gal Double walled NA Very low-during
(Drawing 11) containers loading/unloading
Diesel/Unleaded fuel Engineering UST (2) 10,000 gal | Secondary containment | Covered area Low- during fueling
Area and leak detection

system

and loading/unloading
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4.1.2 Indoor Material Storage Areas

Materials stored inside at the facility are included in Table 4-1. These materials include new and
used oil that is stored in the Garage, Oil Tank Farm, Oil House |1, and the Upper Waste Oil
Storage Area. Additional materials stored inside include towels, rags, batteries, lubricant, and
hydraulic oil. These areas are not exposed to storm water and do not present a risk as a potential
source of storm water pollution.

4.1.3 Loading and Unloading Areas

All of the loading/unloading areas, except the Auxiliary Kiln Drive area, are equipped with a
reclamation system and temporary containment equipment or are within the concrete berms
associated with the containment structure. This minimizes any contact with storm water run-off
during loading/unloading.

4.2  SPILLS AND LEAKS

Spill information and actions are discussed in the Spill Prevention, Control and Countermeasure
(SPCC) Plan. In the event future spills or leaks should occur, the List of Significant Spills and
Leaks will be update in the SPCC plan.

4.3 DUST AND PARTICULATE GENERATING ACTIVITIES

The facility’s dust generating and control activities are discussed in Table 4-2 and Appendix D.
As reflected therein, the facility has extensive measures to control dust emissions from its
quarrying activities; those same BMPs control particulates from the cement plant operations that
may be generated at the facility.

To control dust and particulate emissions the facility utilizes dust collection control equipment.
The largest of these, which controls emissions for the preheater/precalciner rotary kiln, utilizes a
baghouse comprised of two 16-unit kiln mill dust collectors.

Particulate and source emissions are locally, state and federally regulated by permit issuances
and enforcement activities. The Permanente Plant has local and federal operating permits issued
by the Bay Area Air Quality Management District (BAAQMD), enforceable by Federal EPA
oversight. Additionally, the California Air Resources Board (CARB) mandates requirements for
air toxic emission which the plant meet. The plant is in compliance with all local, state and
federal air emission requirements.

4.4  NON-STORM WATER DISCHARGES

Non-storm water discharges are not authorized under the California NPDES General Industrial
Storm Water Permit with few exceptions. Examples of unauthorized non-storm water discharges
are contact and non-contact cooling water, boiler blow down, rinse water, vehicle wash water,
etc. Examples of authorized non-storm water discharges include:

e Uncontaminated storm water that has been temporarily stored or contained on-site,
e Fire hydrant and fire system flushing,
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e Potable water sources including water related to the operation, maintenance, or testing of
potable water systems,

e Drinking fountain water,

e Uncontaminated atmospheric condensates including refrigeration,

e Air conditioning and compressor condensate,

e Uncontaminated irrigation drainage,

e Landscape watering,

e Irrigation drainage,

e Springs,

e Groundwater,

e Foundation or footing drainage, and

The above non-storm water discharges are authorized by the General Permit if:
e The non-storm water discharges are in compliance with RWQCB requirements.

e The non-storm water discharges are in compliance with local agency ordinances and/or
requirements.

e BMPs are specifically included in the SWPPP & SWMP to 1) prevent or reduce pollutants in
non-storm water discharges, and 2) minimize the flow or volume of non-storm water
discharges.

e The monitoring program includes quarterly visual observations of each non-storm water
discharge and its source to ensure that BMPs are being implemented and are effective.

e The non-storm water discharges are reported and described annually as part of the annual
report.

Examples of unauthorized non-storm water discharges are rinse and wash water (whether
detergents are used or not), contact and non-contact cooling water, boiler blow-down, etc.

There is no indication of any sanitary cross-connection drainage to storm water conveyances in
the existing facility prints and as-built plans. The resources cited above indicate no reason to
believe that there is any unauthorized non-storm water discharge to surface water. Authorized
non-storm water discharges at the Lehigh facility are described in Section 3.2.4 above and in the
Annual Report.

45  CLEANING AND RINSING AREAS

The vehicle wash down area is a closed water system that does not enter any storm water drains.
The water from this operation flows to a sump pump and is then used in the kiln cooling process.

4.6  SOIL EROSION AREAS
See SWPPP Section 6.
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4.7 ASSESSMENT SUMMARY

This is a supplement to the assessment of potential pollutant sources associated with the
materials and process described above. In Table 4-1 we have given each material a storm water
contact risk factor to stress the importance of maintaining good housekeeping procedures in
these areas. Risk factors for storm water pollution may be categorized as high, medium, and low.
A low designation represents areas where the pollutant can only come into contact with storm
water in the event of an accidental spill or leak. Potential sources of contamination through
contact with storm water runoff are designated as medium. Frequent or constant waste streams of
pollutants are characterized as high risk.

As reflected in Table 4-1, potential pollutant risks identified at this facility are limited to the
loading and unloading operations associated with the oil and diesel tanks at the Auxiliary Kiln
Drive location. The pollutant risk associated with the loading and unloading area exists because
this area is uncovered and it does not have any additional loading and unloading containment
structures.

Aerial depositions of emissions from the facility are another potential pollutant source. The
majority of the deposition will end up on pervious areas throughout the facility. Fortunately, the
facility has implemented several sediment and erosion BMPs to minimize sediment loading into
nearby waterways.
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51 WHAT ARE BEST MANAGEMENT PRACTICES?

Best Management Practices are measures to prevent or mitigate storm water pollution. They
include a broad range of solutions to storm water problems, from structural solutions (e.qg.,
diversion berms) to non-structural solutions (e.g., regular inspections). The Clean Water Act
requires facilities like Lehigh to identify areas and activities that may cause storm water
pollution, and to identify and implement erosion control measures and BMPs to control pollution
from those areas.

To provide additional detail and guidance on the implementation of BMPs, Appendices C and D
provide excerpts from the document, California Storm Water Best Management Practice
Handbooks, March 1993, prepared for the State Water Resources Control Board (SWRCB)
Storm Water Quality Task Force (SWRCB 1993). Appendices C and D are from the Industrial
and Construction Handbooks, respectively, of this referenced guidance document. These
appendices also provide guidance on the implementation of the site-specific erosion control
measures specified in Section 6.0 of this SWPPP15.

BMPs can be any combination of practices or structures that might reduce pollution. Baseline
BMPs are typically procedural modifications or training requirements that are applicable to most
areas and activities at Lehigh. Site-specific BMPs, on the other hand, usually relate to the
particular activities carried out within a given industrial area. However, the two types of BMPs
can overlap in some instances.

A detailed description of Baseline and Site-specific BMPs is presented in this section. The
Pollution Prevention Coordinator at Lehigh will reference these BMPs and coordinate with other
facility personnel to communicate the necessary steps toward minimizing sediment loading into
Permanente Creek.

5.2 BASELINE BMPS

Table 5-1 presents a list of baseline BMPs and corrective actions for implementing each BMP.

Table 5-1
Baseline Best Management Practices (BMPs)
Lehigh Southwest Cement Company

Baseline BMP Corrective Action

Good Housekeeping When storm water contacts disturbed earthen materials, silt, and other uncovered
materials, it can wash away residues and materials that pollute receiving waters. To
control this type of storm water contamination, outdoor areas at Lehigh will be kept
neat and clean. Whenever possible, personnel will attempt to prevent littering and
promptly remove any waste materials so that they do not contact storm water.

“Good housekeeping” includes other types of practices as well. Sensitive materials, like
petroleum, oils, and lubricants (POLS), cleaning agents, and fuels commonly used for
ground equipment, will be clearly labeled for use and disposal. Indoor areas will remain
uncluttered so that work does not take place outdoors, and so that leaks and spills can be
quickly detected and controlled.
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Table 5-1
Baseline Best Management Practices (BMPs)
Lehigh Southwest Cement Company

Baseline BMP Corrective Action
Covering of Trash Exposed trash in open bins can bring pollutants into contact with storm water. All trash
Dumpsters dumpsters at Lehigh that could contribute to creek discharge should be covered.

Preventive Maintenance

Materials and equipment that are in disrepair are more likely to become storm water
hazards than those that operate smoothly. Promptly repair equipment that regularly
leaks oil, fuel, or other contaminants. Roads, parking lots and landscaping will not be
allowed to degrade to the point where they erode and contaminate Permanente Creek.
Storm sewer drains should not accept the discharge of waste or contaminated water.
Most importantly, these types of activities will be undertaken before problems arise, so
that storm water pollution is minimized.

Spill Prevention and
Response

Lehigh handles few hazardous materials on-site, however, the facility is proactive in
addressing facility spills. Since outdoor spills are a major source of storm water
pollution, all care is taken to prevent such an occurrence, and equipment is in place to
mitigate such a spill, if it occurs. Spill equipment is readily available and personnel will
receive training in its use.

Berms and containment features will be in place around all sensitive material storage
areas, so that spills can be easily detected and controlled.

Storm Water Management
Practices

In some areas within the Lehigh facility, measures to divert runoff or collect runoff will
reduce storm water pollution. These include removing loose dirt from areas adjacent to
Permanente Creek, stabilization of slopes and maintenance of sediment basins. Grassed
swales or vegetated drainage strips that remove sediments and pollutants from runoff
are also examples of storm water management practices. A comprehensive set of
measures is presented in Section 5.

Erosion Control and
Sediment Control

Wind and water erosion can dislodge soil particles and increase the turbidity of
receiving waters. To prevent their releases, some roads are paved if they receive
significant use or if they show signs of significant erosion. As an intermediate measure,
gravel and road base material are used to enhance drainage and reduce erosion.

Erosion also takes place when runoff flows uncontrolled over unpaved areas. Rainfall
events can create channels in areas where native vegetation has been removed and can
rapidly remove topsoil. To the extent possible, off-road vehicle usage will be
minimized. In addition, erosion controls such as landscaping, hydroseeding, and
retention ponds will be routinely maintained. Section 5 presents a comprehensive set of
current and proposed erosion control measures for Lehigh.

Training

This baseline BMP is an integral part of the overall storm water pollution prevention
program. Personnel will be thoroughly trained in pollution prevention measures
pertaining to their day-to-day activities. Training will be tailored to specific industrial
areas conducted at Lehigh; ground maintenance personnel will receive specialized
training in landscaping strategies for erosion control, for example. Facility personnel
will receive feedback on their efforts through periodic inspections and reviews.

Inspections

As part of the storm water monitoring program, the Pollution Prevention Coordinator
will conduct inspections of industrial activities and storm water discharge points. The
inspections will verify that erosion control measures and BMPs are being implemented
correctly in each area. Additionally, the Coordinator and designee will check for signs
of storm water pollution (sediments in creek, signs of erosion, oil sheen on runoff or
standing water) and will identify ways to correct these problems.
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5.3  SITE-SPECIFIC BMPS

Most industrial activities throughout the Lehigh facility involve the movement and/or crushing of
large quantities of earthen materials. These activities have the potential for contributing
sediments into Permanente Creek. Therefore, significant erosion and sediment control measures
have been implemented and additional BMPs are proposed. These measures are the focus of
Section 6.0 of this SWPPP15. However, some areas within the Lehigh facility perform industrial
activities that require specific storm water pollution prevention measures. These specific types of
industrial activities within the Lehigh facility include the following:

e Truck and equipment washing;

e Facility-wide dust control,

e Collection of rain water; and,

e Truck and support equipment storage.

For these industrial areas, Site-specific BMPs have been developed and designed to address the
specific industrial activities that occur at each site. It is important to note that Site-specific BMPs
and Baseline BMPs complement each other; both must be used effectively to prevent storm
water pollution. The authorized non-storm water discharge of groundwater from the quarry p is
included in the BMPs.

The Site-specific BMPs and associated industrial facilities are presented in Table 5-2.
Appendices C and D present a more detailed description of each Site-specific BMP and
suggested remedies for the reduction of storm water pollution.

Table 5-2
Industrial Activities and Associated BMPs
Lehigh Southwest Cement Company

Detailed BMP
Site Location Industrial Activity BMPs Implemented Description (Appendix)
Plant Area Truck and Equipment | e Wash trucks and equipment at Appendix C

Washing designated wash rack
e Recycle wash water

e Do not permit wash water to enter
storm drain or runoff onto ground
surface

e Installed additional retention ponds to
contain storm water during heavy
storm events
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Table 5-2

Industrial Activities and Associated BMPs
Lehigh Southwest Cement Company

Site Location

Industrial Activity

BMPs Implemented

Detailed BMP
Description (Appendix)

Quarry/Plant
Area

Facility-wide Dust
Control

When feasible, pave, vegetate, and
stabilize access roads

Stabilize unpaved haul roads

Install cross drains and culverts to
catch and divert water off road into
multiple retention ponds to minimize
overland flow and therefore sediment
load

Wet suppression stabilization of
exposed soil, while limiting dust
control water runoff

Appendix D

Quarry Area Quarry Area Erosion Storm water collected in quarry and Appendix D
Control and retention ponds. The quarry bottom is
Management of included as a retention pond and is
Collected Storm Water dewatered as described in Section
and Groundwater 3.2.2.
Install additional retention ponds to
capture storm water in upper quarry
area
Storm water recycled through
facility’s water recirculation system
Storm water used for dust control
Quarry/Plant Truck and Support Repair equipment or replace partsto | Appendix C

Area

Equipment Storage

prevent leaks

Place drip pans under leaking
equipment to collect the leaking fluids

Routinely dispose of fluids
accumulated on drip pans

Routine inspections of vehicles
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SECTIONSIX Erosion Sediment Control

Although storm water runoff is part of a natural hydrologic process, human activities, including
the disturbance of land from excavation and industrial activities, can alter natural drainage
patterns and increase sediment loading in storm water. Excavation activities can impact drainage
patterns by the disturbance of soil or by removing natural vegetation that helps alleviate erosion
of the ground surface.

In order to protect storm water quality throughout the Lehigh facility, a comprehensive erosion
and sediment control program has been implemented. The erosion and sediment control program
objectives include the following:

e Characterization of storm water flow, drainage patterns, and discharge points to the Creek
within the facility;

¢ Identification of erosion and other potential sediment sources;
e Current measures to minimize erosion and sediment potential;

e Annual review of erosion and sediment control measures to minimize erosion and sediment
loading of Permanente Creek; and,

e Continual Improvement Program to reduce sediment loading based on data collected during
each rain season.

A focused effort was made in 1999 to increase the understanding of drainage flow patterns and
discharge locations within the facility. A comprehensive storm water discharge consolidation
study was performed as requested by the RWQCB staff. The goal of this exercise was to
critically review the current storm water sampling data and build upon the information collected
during the "Water Balance Study" performed in 1997,

The focus of the 1999 comprehensive water discharge consolidation study effort was to
understand where storm water is entering the creek, consolidate discharge locations, and
determine which discharge points were contributing the highest sediment load to the Creek. The
information collected during the storm water discharge consolidation study was then used to
identify and prioritize sediment sources and to modify the existing SWMP to more accurately
assess the source contribution from the sources identified. Based on the 1998/1999 evaluation,
three of the previous discharge points were eliminated and the storm water monitoring plan was
modified to more accurately quantify the sediment load entering the Creek via the discharge
locations.

A Refined Water Balance Study was prepared in December 2000 to provide a detailed evaluation
of the water sources and usage at the Lehigh facility. This refined study included
recommendations for decreasing water supply costs by managing and reusing onsite storm water
runoff.

Figure 3 shows the main drainage areas, flow patterns within drainage area, retention ponds, and
discharge locations into the Permanente Creek within the Lehigh facility property boundary.

A site-wide source identification evaluation was performed in 1998/1999 to identify potential
sediment sources and improve and prioritize BMPs for the source areas contributing the greatest
sediment load to the Creek. Six major sources were identified during this evaluation and are
briefly discussed in Section 6.1 below. The focus of the BMPs in 2008/2009 was to implement
BMPs for source areas and continue to improve BMPs to control sediment and erosion from
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SECTIONSIX Erosion Sediment Control

areas around the facility. Proposed BMPs for 2009/2010 will continue this work. Implemented
and proposed BMPs are discussed in Section 6.3.

6.1 POTENTIAL SOURCES OF EROSION WITHIN LEHIGH SOUTHWEST CEMENT
COMPANY

During the first few years of the SWPPP program, two facility-wide potential sources of erosion
and sediment loading to storm water systems within the Lehigh facility were identified: facility-
wide surface erosion, and overflow from retention ponds during storm events. In 1996/1997, an
evaluation of facility-wide surface erosion revealed that erosion occurs at several locations.
These included the areas along the Upper, Middle, and Lower Quarry Roads that serve as the
main arteries for travel throughout the facility. During storm events, surface erosion along the
Quarry Road eventually drains into Permanente Creek. A second potential source of erosion
included the uncovered material piles located along the roadway between Rock Plant 1 and Rock
Plant 3. During a storm event, these material piles had the potential for loading Permanente
Creek with sediments. A third potential source of sediment loading included the naturally sloped
and contoured areas of the facility that allow storm water runoff to flow directly into Permanente
Creek. An annual hydroseeding program was implemented to minimize surface erosion from un-
vegetated slopes and has been very effective in many areas of the facility. Lehigh has
implemented a program to address facility-wide erosion potential as presented in Section 6.2.

The second potential source of erosion and sediment loading identified during the initial Site
evaluation included overflow from the Lehigh retention ponds during severe storm events.
Efforts were made to improve the retention efficiency of the ponds in place to control sediment
loading to Permanente Creek. Table 6-1 presents the current list of retention ponds at Lehigh.
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SECTIONSIX Erosion Sediment Control

Table 6-1
Current Retention Ponds
Lehigh Southwest Cement Company

Sediment Pond Drainage Area/Location and Associated Storm Water Samples
Quarry Bottom Area A: Located in bottom of Quarry
Pond 4 Area C: Southern portion of site, near the former rock crusher adjacent to

Sample Road to Creek. Associate storm water samples: SL-4-CR, SL-4Al-
RD, SL-4A3-PD, SL-5-CR.

Basin E (formerly Pond 6) Area A: Adjacent to Primary Crusher

Pond 9 Area D: North of Screen Tower 4. Associated storm water samples: SL-15-
CR, SL-16A-RD, SL-16B-RD, SL-17-CR.

Pond 11 Area B: Main Plant Area, north of equipment storage area referred to as
“The Lake”.

Pond 13 (in Stream) Area D: Central portion of site, south of Pond 13A and Pond 13B.
Associated storm water samples: SL-11-CR, SL-12-CR, SL-13-PD.

Pond 13A Area D: Central portion of site, north of Pond 13. Associated storm water
samples: SL-13A-PD.

Pond 13B Area D: Central portion of site, north of Pond 13

Pond 14 Area F: Northeast corner of Lehigh property. Associated storm water

samples: SL-27-PD.

Dinky Shed Basin (formerly Pond Area E: North of Pond 17. Associated storm water samples SL-18-RD, SL-

16) 22A-CR, SL-22B-CR.

Pond 17 Area E: Southeastern portion of facility, northeast of Screen Tower 4.
Associated storm water samples SL-20-RD, SL-21-PD.

Pond 19 Area F: East of former Kaiser Aluminum facility and Truck Wash Area

Pond 20 Area F: East of former Kaiser Aluminum facility and Truck Wash Area

Pond 21 Area F: East of former Kaiser Aluminum facility and Truck Wash Area

Pond 22 (in Stream) Area F: Northeast corner of Lehigh Southwest Cement Company property,

south of Pond 14. Associated storm water sample SL-25-CR.

*Ponds 4B and 4C are no longer used as retention ponds because of mine development which removed their
culverts, and runoff is diverted to Pond 4 (formerly Pond 4A)

All but two of the retention ponds are located outside of Permanente Creek. The retention pond
locations are schematically presented on Figure 3. Overflow from retention ponds during heavy
storm events can have an adverse impact on Permanente Creek since the sediment control
efficiency of the ponds generally drops due to the increase in flow and sediment load. Many
improvements have been made to the retention ponds to improve the sediment removal
efficiency.

Several changes have been made to the drainage configuration due to changes in the Quarry
reconfiguration. However, although the site is undergoing constant change, replacements and
alternatives are being implemented to justify the changes such that storm water management at
Lehigh Southwest Cement Company is continuously in effect. Ponds 4B and 4C no longer exist
because of the mine development that necessitated the removal of the culverts to these two
ponds. Storm water from the Former Overburden Haul Road is now diverted into the quarry
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bottom, which acts as a retention pond, and the discharge is pumped via the quarry Dewatering
Line to Pond 4.

During the 1998/1999 winter season, a focused effort was made to identify and prioritize the
sediment sources within the facility. Potential sediment sources were identified within the six
drainage areas. Of those potential sources, six had been identified as having the highest priority:
1) the run-off from the Upper and Lower Quarry Roads; 2) the ore feeder to the primary crusher;
3) the primary crusher; 4) the former overburden stockpile area; 5) Screen Tower No. 4 and the
adjacent area including the stockpiles adjacent to Screen Tower No. 4; and, 6) the embankment
adjacent to Screen Tower No. 4.

The RWQCB has requested as part of their review of the Permanente Creek Long-tern
Restoration Plan that Lehigh implement a new sediment source study. This study will be
proposed to the RWQCB in March 2010, and is planned for 2010 and 2011 with the final report
to be submitted to the RWQCB with the 2011 Annual Report. The 2010/2011 sediment source
study will in general evaluate previous and current sediment sources using the following
strategy:

Define the sediment study objectives.

e ldentify potential sources of sediment to Permanente Creek.

e Quantify the contribution to sediment load from each potential source.
e Evaluate the existing erosion and sediment control measures.

e Evaluate the effectiveness of the sediment control measures.

The current and proposed interim erosion and sediment control measures and BMPs are
discussed in Sections 6.2 through 6.4 below.

6.2 CURRENT EROSION AND SEDIMENT CONTROL MEASURES

Lehigh annually evaluates and implements erosion and sediment control measures. The program
evaluates the performance of existing measures annually against the sampling results from the
Storm Water Annual Report. Generally, the erosion control measures have been effective in
lowering sediment loading into Permanente Creek.

Furthermore, Appendices C, D, and E present a comprehensive set of erosion and sediment
control Best Management Practices, which are referenced by Lehigh personnel as part of the
erosion and sediment control program. These appendices provide additional detail to the
measures discussed in this section.

6.3 PROPOSED EROSION AND SEDIMENT CONTROLS

As previously discussed, Lehigh annually evaluates facility-wide operations and identifies
sources that have a potential for loading sediments into existing waterways. In addition, Lehigh
Southwest Cement Company performs an assessment of erosion control measures for the
previous year and evaluates them for effectiveness. For areas requiring further sediment
reduction, a series of BMPs have been developed to be implemented during the next season.

IJRS PA\SWPPP 2009 - 2010\SWPPP REPORTILEHIGH_SWPPP15_030310FINAL wp.Doc 0-4



SECTIONSIX
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Table 6-3

Best Management Practices

Proposed BMPs 2009/2010

Lehigh Southwest Cement Company
BMP
Area No. Proposed BMPs 2009/2010 Discussion and Benefits

Former 1 Additional re-vegetation activities on the | Monitor effectiveness of re-vegetation

Overburden Former Overburden Stockpile as needed. | in decreasing erosion runoff from

Stockpile Former Overburden Stockpile Area.

(WMSA)

Active 2 Maintain consideration of the storm water | Storm water BMPs continuously in

Overburden BMPs while developing the Active effect throughout the development of

Stockpile Overburden Stockpile. the Active Overburden Stockpile.

(EMSA) Installation of new off stream
retention basins. Current, three (3)
new basins being constructed.

Former 3 Install, inspect and maintain the sediment | Decrease runoff/capture sediment

Overburden catchment rock berms along Quarry Road | from Former Overburden Stockpile.

Stockpile near the Former Overburden Stockpile, This will decrease sediment loading to

(WMSA) during the wet season, and clean as Quarry Bottom.

necessary.

Lehigh performs many annual erosion control measures throughout the facility. These ongoing
BMPs are shown on Figure 6 and listed in Table 6-4.

Table 6-4
Best Management Practices
Ongoing BMPs

Lehigh Southwest Cement Company

BMP
Area No. Ongoing BMPs Discussion and Benefits

Former 1 Inspect and maintain drainage improvements Decrease runoff from Former

Overburden along Quarry Road near the Former Overburden Stockpile.

Stockpile Overburden Stockpile.

Former 2 Conduct inspections of the west end of the Increase slope stability west of

Overburden Former Overburden Stockpile for surface Former Overburden Stockpile

Stockpile cracks. and reduce erosion potential.
Further action pending
resolution with other agencies.

Former 3 Monitor the west end of the Former Decrease erosion runoff from

Overburden Overburden Stockpile north slope for slope Former Overburden Stockpile

Stockpile stabilization and re-vegetation. Avrea.
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Table 6-4
Best Management Practices
Ongoing BMPs

Lehigh Southwest Cement Company

BMP
Area No. Ongoing BMPs Discussion and Benefits

Ponds 13 and 22 4 Monitor sediment load in in-stream Ponds 13 Maintain or increase sediment
and 22, and clean out if required (prior to rainy | removal effectiveness of ponds.
season). Ponds 13 and 22 are effective in

reducing TSS discharges to the
Creek if sediment reduction is
maintained. A limited de-
sedimentation of Pond 13
occurred in Nov 2009, the first
time since 2000. However, due
to recent ongoing regulatory
actions, Pond 22 clean out has
not occurred since 2000.

Middle Quarry 5 Monitor and maintain the sediment catchment Decrease runoff/capture

Road/ Rock Plant rock berms along Middle Quarry Road and sediment from Middle Quarry

Road Rock Plant during the wet season, and clean as | Road and Rock Plant Road.
necessary.

Quarry Road 6 Re-grade Quarry Road as needed to direct Direct runoff from Quarry Road
runoff to existing drainage basins or cross to sediment basins and reduce
drains. sediment load by reducing

overland flow travel time and
distance.

Upper Quarry 7 Inspect Upper and Middle Quarry Road earth Decrease runoff from Upper

Road berms and repair breaches as required. Quarry Road into the Creek.

Facility-wide 8 Conduct post storm event inspections. Take corrective actions in

response to visible signs of
erosion or runoff into the Creek.

Facility-wide 9 Monitor all hydroseeded areas to observe Monitor effectiveness of
whether vegetation is establishing. hydroseeding/re-hydroseed if

necessary or evaluate other
alternatives if hydroseeding is
not effective.

Pond 4 10 Inspect, and clean out as necessary, the catch Increase flow and effectiveness
basins and culvert leading to Pond 4. at reducing TSS concentrations

at Pond 4.
Pond 13A and 11 Inspect, and clean out as necessary, the catch Increase flow and effectiveness

Pond 13B.

basins and culvert leading to Pond 13A and
Pond 13B.

at reducing TSS concentrations
at Pond 13A and Pond 13B.
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Table 6-4
Best Management Practices
Ongoing BMPs

Lehigh Southwest Cement Company

BMP
Area No. Ongoing BMPs Discussion and Benefits
Pond 17 and 12 Inspect, and clean out as necessary, the open- Increase flow and effectiveness
Pond 9 grate culverts, catch basins and culvert leading | of Pond 17 and Pond 9; Pond 17
to Pond 17 and Pond 9. and Pond 9 are effective at
reducing TSS concentrations if
sediment reduction is
maintained.
Screen Tower 13 Maintain material stockpiles away from Decrease runoff from material
No. 4 containment wall adjacent to the Creek stockpiles into the creek.
embankment at Screen Tower No. 4.
In-stream Ponds 14 Inspect periodically at in-stream ponds and Improve effectiveness of in-
(Pond 13 and 22) remove algae and cattails if needed, pending stream ponds. A limited de-
permit approval. sedimentation of Pond 13
occurred in Nov. 2009, the first
time since 2000.
In light of ongoing regulatory
concerns raised by other
agencies Pond 22 clean out has
not occurred since 2000.
Creek and 15 Inspect entire length of creek and adjacent Decrease runoff to creek by
Embankments embankment just prior to first rains; Clean all stabilizing creek embankment/
piles and loose dirt from areas adjacent to slopes and preventing erosion.
creek; Stabilize slopes where necessary.
Off-stream Ponds 16 Monitor sediment load in off stream ponds and | Increase effectiveness of

clean out as necessary.

sediment removal. Note: Pond
19, 20 and 21 are off stream
retention ponds that control
sediment runoff from the rail
tracks. These ponds have not
been cleaned out due to concerns
raised by other regulatory
agencies.
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Ongoing Best Management Practices

1. Inspect and maintain drainage improvements along Quarry Road near the Former Overburden Stockpile. 10. Inspect, and clean as necessary, the catch basins and culvert leading to Pond 4A.

Conduct inspections of the west end of the Former Overburden Stockpile for surface cracks. 11. Inspect, and clean as necessary, the catch basins and culvert leading to Pond 13A and Pond 13B.

Monitor the west end of the Former Overburden Stockpile north slope Expanded Phase 1 Revegetation Test Program. 12. Inspect, and clean as necessary, the open-grate culverts, catch basins and culvert leading to Pond-17 and Pond 9.
Monitor sediment load in in-stream Ponds 13 and 22, and clean out if required (prior to rainy season). Note: Due to the 13. Maintain material stockpiles away from creek bank containment wall at Screen Tower No. 4

effectiveness of sediment control measures implemented since 1999, annual clean outs are not required. 14. Inspect algae periodically at in-stream ponds and remove if needed.

Monitor and maintain the sediment catchment rock berms along Middle Quarry Road and Rock Plant Road during the 15. Inspect entire length of creek and adjacent embankment just prior to first rains; Clean all piles and loose dirt from
wet season, and clean as necessary. areas adjacent to creek; Stabilize slopes where necessary.

16. Monitor sediment load in off stream ponds and clean out as necessary.

Ealb ol

4

Regrade Quarry Road as needed to direct runoff to existing drainage basins or cross drains.
Inspect Upper and Middle Quarry Road earth berms and repair breaches as required.
Conduct post storm event inspections.

Monitor all hydroseeded areas to observe whether vegetation is establishing.

0 PR

NOTE :
1. See 2001/2002 SWPPP for previously hydroseeded areas.
Note: Features and Locations are Approximate.
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1.0 INTRODUCTION

This document provides a storm water monitoring plan and detailed instructions for use by
Lehigh Southwest Cement Company (Lehigh). Lehigh personnel to complete the monitoring
and sampling required under the Industrial Activities Storm Water Permit (State Water
Resources Control Board Water Quality Order No. 97-03-DWQ; NPDES General Permit No.
CAS000001) for discharge of storm water (Sections 2.0 through 6.0). The samples collected
under this plan will be used to refine the subareas (and the sources) that are the largest
contributors of storm water runoff and sediment to Permanente Creek. In addition, past
analytical data from the Lehigh facility has refined the sampling protocol, allowing for
additions and exclusions from future sampling events. In general, these changes occur when:
(1) sampling data have indicated a monitoring location has met acceptable water quality
objectives for total suspended solids (TSS), oil and grease, chemical oxygen demand (COD)
and pH for two consecutive years, (2) no samples have been collected at a location due to
lack of visible flow for two consecutive years, (3) a new proposed sample location meets the
same objectives, (4) a new sediment source has been determined, or (5) access to an existing
monitoring location in inclement weather is determined to be unsafe. These changes are
noted within this report.

The non-storm water discharge visual monitoring program is described in Section 7.0. The
monitoring plan is intended to be implemented by Lehigh personnel on a quarterly schedule
as specified in the Industrial Activities Storm Water Permit for non-storm water discharges.

20 STORM WATER SAMPLING DESIGN

The Storm Water Monitoring Plan included monitoring at 33 locations. The rationale for the
33 sample locations are provided on Table 1. In addition to the 33 samples, three field
duplicates were collected from three of the monitoring locations for each rain event for a total
of 36 samples.

No modifications to the existing Storm Water Monitoring Plan were implemented during the
2008/2009 sampling program. The total number of sampling locations proposed for the
2008/2009 sampling program were 33, with an additional three duplicate samples collected
from three of the sampling locations. Changes to the Storm Water Monitoring Plan are based
primarily on visual observations, sample location accessibility, and safety issues identified
during the sampling or the result of facility improvements that have occurred within the past
year.

Table 1 outlines the proposed sampling locations for the sampling program. The table also

provides a correlation between the sampling locations and a particular source area, as well as
the purpose for sampling at each location.
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3.0 STORM WATER SAMPLING

The General Permit for industrial storm water discharges, in general, requires that non-storm
water discharges to storm water systems be eliminated, a storm water pollution prevention
plan (SWPPP) be developed and implemented, and storm water systems be monitored. The
purpose of this sampling plan is to address these storm water monitoring requirements. The
overall objectives of the storm water monitoring are to ensure compliance with the General
Permit for industrial discharges, to evaluate the pollution control practices in place, to assist
in implementing the SWPPP, to evaluate sediment contribution from potential sources, and to
measure the effectiveness of the best management practices.

All industrial facility operators are required to:

1. Perform visual observations of storm water discharges and authorized storm water
discharges.

2. Collect and analyze samples of storm water discharges. Analysis must include pH, total
suspended solids (TSS), total organic carbon (TOC), specific conductance (SC), toxic
chemicals, and other pollutants that are likely to be present in storm water discharges in
significant quantities, and those parameters listed in Table D of the General Permit. TOC
analysis may be substituted by oil and grease.

Table D of the General Permit lists additional analytical parameters required for specific
industry types. Lehigh Southwest Cement Company is categorized as Sector E 3241,
Hydraulic Cement, Industry. There are no additional parameters required for this industry

type.

Due to consistently low dissolved and total copper concentrations detected up to, and
including, the 1998/1999 wet season, copper was removed from the Storm Water Monitoring
Plan starting in 1999/2000. The 2008/2009 sampling plan also excluded copper analysis of
the storm water samples. Constituents to be analyzed will be TSS, oil and grease, pH,
temperature, SC, and flow. Although chemical oxygen demand (COD) is not a required
analytical parameter under the General Permit, Lehigh has analyzed the storm water samples
for COD in the past and will continue to do so in the future.

The General Permit requires that each industrial facility collect storm water samples during
the first hour of discharge from:

1. The first storm event of the wet season, and
2. At least one other storm event in the wet season.

Sample collection is only required of storm water discharges that occur during scheduled
facility operating hours and that are preceded by at least three (3) working days without
storm water discharge. The General Industrial Permit states that an industrial facility may
conduct visual observations and sample collection more than one hour after discharge begins
if the facility operator determines that the objectives of the storm water sampling
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requirements will be better satisfied. Since the constituent of concern at Lehigh Southwest
Cement Company is TSS, sampling after the first hour of the discharge would be more
representative of long-term (greater than one hour) storm event effects.

A storm event needs to produce significant storm water drainage at the site in order for
samples to be collected. Federal guidelines define a qualified storm event as one in which
rainfall is greater than 0.1 inches and occurs at least 72 hours after the previous qualified
storm. The storm duration and total rainfall should be within + 50% of the average storm
rainfall for the area.

3.1  Prior to Sample Collection

Upon arrival at each sampling location, the sampler should record in a log book basic
information such as station ID, sample 1D, time, date, current weather conditions, the
estimated flow at the sampling location, the duration of rain at time of sampling, and the
duration of storm water discharge at that station, if known (see Form 1 for a sample log
book). Each sample bottle should be labeled with the date, time, analysis to be performed,
preservative used, if any, sampler initials, and sample ID (i.e., at one sample location, three
sample bottles would be labeled with the same sample number, but with three different
specified analyses).

Once the discharge at each location is determined to be significant, sample collection at each
of the storm water monitoring locations will commence. Samples will be collected first from
sampling locations at the upper end of the watershed to ensure that access is available to
those locations.

3.2  Sample Collection

Samples will be collected in clean bottles provided by the laboratory. Sample bottles will
contain the appropriate preservative when delivered by the laboratory. Table 2 provides a
description of the size and type of bottles to be used for sampling. Stream samples will be
collected from mid-depth of the stream. Where necessary, a bailer with a sample collection
scoop will be used to assist in sample collection. Filled sample containers will be placed on
ice in laboratory-supplied ice chests. Each sample will be field-measured for temperature,
pH, and conductivity.

Field duplicate samples at three pre-selected sampling locations (Pond 14, Pond 21, and Pond
22 effluents) will also be collected. This means that at three locations, two bottles will be
collected for oil and grease analysis, two for COD analysis, and two for total suspended
solids, pH, and conductivity.
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40 PREPARATION FOR ANALYSIS

Each sample will be analyzed by a state-certified analytical laboratory for pH, SC, TSS, oil
and grease, and COD. Measurement of temperature, pH, and conductivity will also be made
by the sampler using portable field equipment.

50 QUALITY ASSURANCE/QUALITY CONTROL

The General Permit requires the QA/QC results be collected as part of the records that must
be maintained at the Lehigh facility. QA/QC measures are used to ensure that data produced
are accurate, precise, at the required level of quality, and that they can be used for their
intended purpose (i.e., to support the General Permit and the SWPPP). Quality assurance
measures are guidelines and procedures to assure data quality during gathering, analysis, and
reporting. Quality control checks, including the use of blanks, duplicates, and other samples
are then used to assess the overall analytical system and evaluate performance. Laboratory
and field QC samples are used to characterize and quantify data quality. Precision of data
characterizes reproducibility or uncertainty of repetitive measurements and is calculated
using field and laboratory duplicate samples. Accuracy is the measure of correctness or how
close the reported result is to a known value, and is measured using a sample spiked with a
known amount of an analyte.

The QA/QC for this storm water sampling plan consists of pre-planning the sampling
procedure, primarily through the use of this sampling plan, preparing and testing field
equipment, and collecting three sets of duplicate field samples during each event. The data
quality resulting from these activities will be sufficient to meet the sampling objectives for
determining the subareas that contain the major sediment source areas.

6.0 EQUIPMENT

Both manual and automated equipment are available for measuring flow and for sample
collection. Manual equipment is less expensive and can be carried from station to station.
Automated equipment is expensive and must be installed at each location, but is useful for
locations that become inaccessible during storm events. Table 3 is a checklist of equipment
needed for each sampling event

7.0 NON-STORM WATER DISCHARGE VISUAL MONITORING

The non-storm water discharge visual monitoring program is intended to document existing
authorized non-storm water discharges and its sources, and to inspect site drainage areas for
the presence of unauthorized non-storm water discharges. Authorized non-storm water
discharges are found near the base of the Rock Plant on the south side of Permanente Creek.
The sources of non-storm water discharge are dust suppression water and wash down water
as discussed in Section 3.2.2 of the SWPPP.
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7.1  Visual Observations of Non-Storm Water Discharges

Quarterly observations of authorized non-storm water discharges shall occur during the
period of: January through March, April through June, July through September, October
through December with all observations occurring within 6 to 18 weeks of each other. All
observation shall occur during daylight hours and during scheduled facility operating hours.
The locations of the visual observations for non-storm water discharge visual observations
are summarized on Table 4. Visual observations of authorized non-storm water discharges
will be performed on Rock Plant Road, Lower Quarry Road, and the entrance/exit to the
Rock Plant. Visual observations/inspection for unauthorized non-storm water discharges will
be performed within the drainage areas.

Each observation shall document the presence of discolorations, stains, floating materials,
etc. and the source of the discharge. Observations and inspection records will include
observation dates, locations, description of observation, and response taken (if required) to
eliminate the unauthorized non-storm water discharge and reduce or prevent pollutants from
contacting authorized non-storm water discharges. Visual observation will be recorded on
Forms 5A and 5B (Non-Storm Water Visual Monitoring Forms).
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Table 3: Equipment Checklist

Manual or automated rain gauge

Log book

Watch

Velocity meter or installed flow meter

Pole with sample collection scoop (bailer)

Sample bottles

Labels

Gloves

Coolers

Ice

Chain-of-custody forms

Hard hat

Safety glasses

Safety goggles

Steel-toe boots

Rain gear

Ear Plugs
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Form 1: Sample Collection Form
Lehigh Southwest Cement Company
Cupertino, California

Location: Date:
Initials: Time:
Weather

Current:

Previous 24 Hours:

Observations (Clogged w/sediment, debris? Capacity exceeded? Water clarity)




Form 2: Sample Form for Storm Event Characterization
Lehigh Southwest Cement Company
Cupertino, California

Date:

Sampler:

Current Time;:

Time Since Precipitation Began:

Time Since Last Storm Event:

Total Precipitation at Start of Sampling:

Total Storm Precipitation:

Total Duration of Storm Event:




Form 3: Example Field Data Sheet for Surface Water Sampling
Lehigh Southwest Cement Company

Cupertino, California

STORM WATER DISCHARGE SAMPLING

Station Identification:

FIELD DATA

Project Name:

Location:

Project Number:

Date: Time:

Runoff or Creek Sample

Photograph Roll: Number:

Weather Conditions

Sampling Personnel (Initials)

Gage Height:

Water Temperature (°C):

Field Measurements

Substrate Level on Gage: pH:

SC@ Field Temperature:
(microhos/cm):

Comments:

Estimated Streamflow (cfs):

Type of sample - (grab or composite)

Tag Number Date/Time Station

Water Quality Samples

Sample I.D.

Sample No. Replicate Filtered Preservative

Analysis

H>wpn e

Form 4: Example of Chain-of-Custody Form




Lehigh Southwest Cement Company
Cupertino, California

CHAIN-OF-CUSTODY RECORD

Project: COC Form Number:

Sampler (Signature):

Sample Tag  Sample No. Date Time Matrix Containers

©CoNoUOA~WNE

SAMPLE CUSTODY RECORDS
Every sample transfer must be signed by both parties involved.

Relinquished By Received By Date Time




Form 5A: Authorized Non-Storm Water Discharge Visual Observation Report Form
Lehigh Southwest Cement Company
Cupertino, California

Date:
No. of Weeks Since Last Observation:
Visual Observations
Evidence of |  Source of Floatin Staff Person
Areas of Observation Time . . Discoloration Stains Odors ) 9 Other Action(s) Taken Performing
Discharge Discharge Materials .
Inspection

Rock Plant Road Dust

Location: Upstream of Pond 9 Suppression

Water Spray

Rock Plant Road Dust

Location: Between Pond 9 and the Suppression

Dinky Shed Basin Water Spray
Lower Quarry Road Dust

Location: Above Cross Drains at Suppression

Pond 9 Water Spray
Lower Quarry Road Dust

Location: Below Cross Drains Suppression

between Pond 9 and Dinky Shed Water Spray

Basin
Entrance/Exist Road to Rock Plant Dust

Location: Between Rock Plant and Suppression

Cross Drains that Feed into Pond 17 Water Spray
Entrance/Exist Road to Rock Plant Wash-Down

Location: Between Rock Plant and Water from Rock

Cross Drains that feed into Pond 17 Plant

(south side of road)
Entrance/Exist Road to Rock Plant Dust

Location: Below Cross Drains to Suppression

Dinky Shed Basin Water Spray

1) Evidence of Discharge? Answer yes or no.

2) Visual Observations - Answer yes or no

3) Describe Discharge if Observed:




Form 5B: Unauthorized Non-Storm Water Discharge Visual Observation Report Form

Lehigh Southwest Cement Company

Cupertino, California

No. of Weeks Since Last Observation:

Date:

Visual Observations

Areas of Observation

Time

Evidence of
Discharge

Source of
Discharge

Discoloration

Stains

Odors

Floating
Materials

Other

Action(s) Taken

Staff Person
Performing
Inspection

Drainage Area A
Location of Observations:

Drainage Area B
Location of Observations:

Drainage Area C
Location of Observations:

Drainage Area D
Location of Observations:

Drainage Area E
Location of Observations:

Drainage Area F
Location of Observations:

1) Evidence of Discharge? Answer yes or no.

2) Visual Observations - Answer yes or no

3) Describe Discharge if Observed:




Table 1: 2009/2010 Sampling Locations

2009/2010 . . . L
Sample ID: Sampling Location: Potential Source Area(s): Sample Purpose/Obijective:
[Discontinued (SL][Upstream creek sample. Sediments in creek before Background sample to assess water quality entering the
BG-CR) entering Quarry area of influence |facility.
SL-1-CR Creek sample — downstream of background Sediments in creek south of Previously used as background sample to assess water
sample Overburden Stockpile quality entering the facility. Now serves to assess sediments
entering the stream between SL-BG-CR and SL-1-CR
SL-2-RD Upper Quarry Road before Pond 5 Runoff from Upper Quarry Road |Evaluate the sediment load in storm water runoff from
Upper Quarry Road that is diverted into Pond 5 - the Quarry
Settlement Pond.

Discontinued (SL{|Inlet to Pond 5 from area north of pond

Runoff from area north of Pond 5

Evaluate the effectiveness of Pond 5 to reduce sediment

Road

3A-RD) load from area north of Pond 5.
Discontinued (SL{|Effluent from Pond 5 - the Quarry Settlement  |Runoff from Upper Quarry Road |Evaluate the effectiveness of Pond 5 to reduce sediment
3-PD) Pond load from Upper Quarry Road.
SL-4-CR Downstream of Overburden Stockpiles before |Former Overburden Stockpiles Evaluate the sediment contribution from natural erosion and
concrete footing the Overburden stockpiles prior to entering the operation
portion of the property (Creek Sample).
SL-4A1-RD |[|Inlet to Pond 4A (east end) Runoff from Upper/Middle Quarry |Evaluate the sediment load in storm water runoff from
Road Upper\Middle Quarry Road
Discontinued (SL{[Inlet to Pond 4A (west end) Runoff from Upper/Middle Quarry |Evaluate the sediment load in storm water runoff from
4A2-RD) Road Upper\Middle Quarry Road
SL-4A3-PD Effluent from Pond 4A Runoff from Upper/Middle Quarry |Evaluate the effectiveness of Pond 4A in removing

sediment from the runoff from Upper/Middle Quarry Road

Discontinued |[[Inlet to Pond 4B

Runoff from Upper/Middle Quarry

Evaluate the sediment load in storm water runoff from

(SL-4B1) Road Upper\Middle Quarry Road
Discontinued ||Effluent from Pond 4B (sample labeled SL-5A |Runoff from Upper/Middle Quarry |Evaluate the effectiveness of Pond 4B in removing
(SL-4B2-PD) |[for 11/29/01 event) Road sediment from the runoff from Upper/Middle Quarry Road

Discontinued |[[inlet to Pond 4C

Runoff from Upper/Middle Quarry

Evaluate the sediment load in storm water runoff from

Primary Crusher

(SL-4C1) Road Upper\Middle Quarry Road
Discontinued  ||Effluent from Pond 4C Runoff from Upper/Middle Quarry |Evaluate the effectiveness of Pond 4C in removing
(SL-4C2-PD) Road sediment from the runoff from Upper/Middle Quarry Road
SL-5-CR Ore Feeder and the Primary Crusher Upstream of runoff from the Determine the TSS in Permanente Creek before the runoff

from the Ore Feeder and the Primary Crusher.

Discontinued (SL;
5A-CR)

Creek Sample — downstream of Ponds 4A &
4B

Natural Erosion and Runoff from
Ponds 4 & 4A

Determine the TSS in Permanente Creek before the runoff
after Ponds 4 and 4A

SL-6-RD Quarry Pit

Upper Quarry Road

Evaluate the quarry pit water, which consists of both runoff
into the quarry and the infiltration of groundwater

Discontinued
(SL-7)

Middle/Upper Quarry Road after Pond 5

Runoff from Upper/Middle Quarry
Road after Pond 5 before the
Primary Crusher

Evaluate the sediment load from Upper Quarry Road after
Pond 5 but before the Primary Crusher at the inlet to the
overflow pipe.

Discontinued
(SL-9)

Primary Crusher

Runoff from the Primary Crusher

Evaluate the sediment load in the runoff (if any) from the
Primary Crusher.

Discontinued |[Ore Feeder and the Primary Crusher

Downstream from the Primary

Evaluate the potential increase in TSS from the overland

(SL-10) Crusher before Quarry Pit flow from the Ore Feeder and the Primary Crusher (Creek
discharge Sample).
SL-11-CR Inlet to Pond 13 Primary Crusher Evaluate the effectiveness of Pond 13 at removing

sediment from the storm water

SL-12-PD ||Outlet of Pond 13

Primary Crusher

Evaluate the effectiveness of Pond 13 at removing
sediment from the storm water

SL-13-PD Inlet to Pond 13 from Pond 13B Primary Crusher Evaluate the effectiveness of Pre-Settlement Pond 13B at
removing sediment from storm water
SL-13A-RD Inlet to Pond 13A at Rock Plant 1 Primary Crusher Evaluate the effectiveness of Pre-Settlement Pond 13A at

removing sediment from storm water

PD = Sample collected from pond
CR = Sample collected from creek
RD = Sample collected from road runoff




Table 1: 2009/2010 Sampling Locations

after the drop inlet to Pond 9

2009/2010 . . . L
Sample ID: Sampling Location: Potential Source Area(s): Sample Purpose/Obijective:
Discontinued (SL{|Effluent from Pond 13A into Pond 13B Primary Crusher Evaluate the effectiveness of Pre-Settlement Pond 13A at
13B-PD) removing sediment from storm water

SL-14-CR Screen Tower Number 4 (under bridge) Upstream of Screen Tower Determine the TSS in the creek before Screen Tower

Number 4 Number 4 and the adjacent creek embankment (Creek
Sample).

SL-15-CR Creek embankment below Screen Tower 4 Downstream of Screen Tower Determine the sediment contribution and potential increase

Number 4 from Screen Tower Number 4 and the creek embank runoff
(Creek Sample).
SL-16A-RD |[|Inlet to Pond 9 (from culvert under Lower Runoff from Lower Quarry Road |Evaluate the potential sediment load runoff from Lower
Quarry Road) originating after the Primary Quarry Road originating after the Primary Crusher which is

Crusher diverted into Pond 9.

SL-16B-RD Inlet to Pond 9 (from eastern culvert from Runoff from Middle Quarry Road |Evaluate the potential sediment load runoff from Middle

Middle Quarry Road) originating after the Primary Quarry Road originating after the Primary Crusher which is

Crusher diverted into Pond 9.

SL-17-PD Effluent from Pond 9 Runoff from Lower Quarry Road |Evaluate the effectiveness of Pond 9 in removing sediment
originating after the Primary from the runoff from Lower Quarry Road.
Crusher

SL-18-RD Lower Quarry Road Runoff from Lower Quarry Road |Evaluate the sediment load from Lower Quarry Road that is

not captured by Pond 9 and the potential contribution of the
sand pile flowing into Dinky Shed Basin.

Discontinued (SL{|Effluent from Dinky Shed Basin

Effluent from the new Dinky Shed

Evaluate the effectiveness of the new treatment system at

19-PD) Basin removing sediment from the runoff entering the Dinky Shed
Basin from the Lower Quarry Road after Pond 9.
SL-20-RD Inlet to Pond 17 at Rockplant 2 Screen Tower Number 4 Evaluate the effectiveness of Pond 17 at removing

sediment from storm water

point near effluent pipe if no discharge)

SL-21-PD “Outlet of Pond 17 at Rockplant 2 (from the last

Screen Tower Number 4

Evaluate the effectiveness of Pond 17 at removing
sediment from storm water

labeled P-16 for 4/17/00 storm)

SL-22A-CR Downstream of Dinky Shed Basin. Upstream of
hillside runoff (jar labeled P-14 for 11/19 storm,

Effluent from the Dinky Shed
Basin

Evaluate the cleanout effectiveness of the new Dinky Shed
Basin

SL-22B-CR “Downstream of Dinky Shed Basin and

for 4/17/00 storm.)

downstream of hillside runoff behind the shed.
(jar labeled P-13 for 11/19 storm, labeled P-17

Hillside runoff observed on
11/19/99

Evaluate the impact of hillside runoff if present

SL-23-CR Creek Sample along Railroad tracks KACC Evaluate the impact of the cement plant and the former
KACC property on the creek between Pond 9 and the rail
road tracks

Discontinued (SL{|Outlet of Pond 21 along railroad tracks KACC Assess the quality of the creek downstream of Ponds 19,
24-PD) 20, and 21, as well as the impact of storm water from the
former KACC property.
Discontinued (SL{|Duplicate sample of Pond 21 effluent QA/QC
D24-PD)
SL-25-CR Inlet to Pond 22 NA Evaluate the efficiency of Pond 22 at reducing TSS
concentrations.
SL-D25-CR  ||Duplicate sample of Pond 22 Inlet NA QAIQC
SL-26-PD Effluent of Pond 22 (sample bottle labeled SL- |Treatment of all sources that Determine the effectiveness of the in-stream ponds at
12 for 11/19/99 sampling event, labeled P-18 |originate either upstream or from |reducing sediment load before leaving the Hanson property
for 4/17/00 storm). the Hanson property (Creek Sample).
SL-D26-PD__[[Duplicate sample of Pond 22 effluent QA/IQC

SL-27-PD Effluent from Pond 14 Evaluate the effectiveness of Pond 14 at removing

sediment from storm water.
SL-D27-PD  ||Duplicate sample of Pond 14 effluent QAIQC

PD = Sample collected from pond
CR = Sample collected from creek
RD = Sample collected from road runoff




Appendix B
Sediment Pond Cleanout Procedures
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1 Introduction and Executive Summary

On behalf of Lehigh Southwest Cement Company (Lehigh)}, Huffman-Broadway Group, Inc.
(HBG) has prepared this Long-Term Stormwater Facilities Maintenance Plan to conduct periodic
maintenance and sediment removal from sedimentation basins and culverts in support of current
and future mining operations at the Permanente Quarry (Quarry).

1.1 Goal and Objectives of the Long Term Stormwater Facilities Maintenance
Plan

The objective of this Long-Term Stormwater Facilities Maintenance Plan (Plan) is to conduct
periodic maintenance and sediment removal from sedimentation basins in upland areas within
the Quarry in a manner that avoids impacts to federally-listed threatened California red-legged
frog (CRLF; Rana aurora draytonii). The Plan will maintain design capacity of constructed
sedimentation basins, also referred to as “sedimentation ponds”, to minimize sediment load into
Permanente Creek as mandated by San Francisco Bay Regional Water Quality Control Board
(SFBRWQCB) requirements (including SFBRWQCB Cleanup and Abatement Order #99-018)
for current and future mining operations.

1.2 Responsible Parties

Successful implementation of this Long-Term Stormwater Facilities Maintenance Plan is the
responsibility of the following:

Party with Financial Responsibility for
Implementation of Plan:

Leigh Southwest Cement Company

24001 Stevens Creek Blvd.

Cupertino, California 95014-5659

Contact: Mr. Henrik Wesseling, Plant Manager

! Lehigh is the site operator. The property owner is Hanson Permanente Cement, Inc.

© 2009 The Huffman-Broadway Group, Inc. 1
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2 Sedimentation Basin Maintenance Schedule,
Maintenance Procedure and Conservation
Measures

This section describes the implementation of the Plan for conducting sedimentation basin
maintenance activities. The Plan involves maintenance to remove accumulated
sedimentation and repair structures within the sedimentation basins on an “as-needed”
basis. Implementation of this Plan will incorporate conservation measures designed to
avoid potential impacts to CRLF that may occupy a sedimentation basin.

2.1 Sedimentation Basin Maintenance Schedule

Sedimentation Basin and Culvert Maintenance will be implemented on an as-needed
basis and will be inspected, at a minimum, annually as described below.

Table 1. Sedimentation Basin and Culvert Maintenance Schedule

Erequency of Frequency of Inspection and
Sedimentation d y Repair of Mechanical Structures
. Sedimentation . . . . Comments
Basin/Ponds in Sedimentation Basins and
Removal
Culverts
Pond 9 As-Needed Annual
Pond 13A As-Needed Annual
Pond 13B As-Needed Annual
Pond 16 As-Needed Annual
Pond 17 As-Needed Annual
Pond 19 As-Needed Annual
Pond 20 As-Needed Annual
Pond 4A NA NA
Pond 11 NA NA . Lo .
Pond 13 NA NA Malg_tenance actllvfltles will resume
pending approval from Corps,
ﬁggg ;‘1‘ m m USFWS, SFBRWQCB and CADFG
Pond 22 NA NA
© 2009 The Huffman-Broadway Group, Inc. 2
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2.2

2.3

Ponds 9, 13a, 13b, 16, 17, 19 and 20 Sedimentation Basin
Maintenance Procedure

Sediment would be excavated using heavy equipment (e.g. backhoe loader,
excavator, etc), placed in a truck and disposed of in an upland location.

If water is present within a Pond, prior to scheduled sedimentation removal
activities, existing outflow control structures would be closed or capped off to
prevent the discharge of water into Permanente Creek.

If water is present within a Pond, prior to scheduled sedimentation removal
activities or maintenance on control structures within a Pond, a preconstruction
CRLF survey would be conducted by a qualified biologist as described in Section
2.3.1 below.

Conservation Measures

In order to avoid potential effects to special-status species and their habitats, the
following conservation measures will be implemented:

2.3.

© 2009 The Huffman-Broadway Group, Inc.

1 CRLF Conservation Measures

Prior to the start of sedimentation removal or maintenance activities, all construction
personnel will receive CRLF training by a field supervisor who has received training
from a qualified biologist. If new personnel are added during the course of
construction they will also receive training on CRLF by the field supervisor prior to
being allowed to work on-site. An educational brochure containing color
photographs of CRLF and description of their habitat will be distributed to all
construction personnel. A list of employees who attend the training sessions will be
maintained and made available for review upon request.

If water is present within a Pond, prior to scheduled sedimentation removal activities
or maintenance on water control structures, a preconstruction CRLF survey would be
conducted by a qualified biologist. Preconstruction surveys would consist of two
daytime and two night time focused pre-construction surveys for CRLF within 30
days of a scheduled activity. If CRLF are determined to be present within a Pond, the
scheduled work activity would be delayed until a qualified biologist verifies the
CRLF have moved from the Pond.

The United States Fish and Wildlife Service (USFWS) and California Department of
Fish and Game (CADFG) shall be notified within twenty-four (24) hours of the
finding of any injured or dead CRLF.

If a CRLF is found within the work zone during sedimentation removal or
maintenance activities, all work shall immediately stop. Work may resume once a

J:\Hanson 3\Biological Assessment\Long Term Maintenace Plan\Final Sed Basin LT Maint Plan for URS 6-8-09.DOC



qualified biologist verifies the CRLF have moved from the Pond.

5. Arepresentative(s) will be appointed by Lehigh to be the contact source for any
employee or contractor who might inadvertently kill or injure a CRLF or who finds a
dead, injured, or entrapped individual. The representative will be responsible for
immediately reporting any incident to the Service. The appointed representative(s)
will be identified during the CRLF training program.

3.0 Reporting Requirements

The USFWS and CADFG shall be notified within twenty-four (24) hours of the finding
of any injured or dead CRLF.

© 2009 The Huffman-Broadway Group, Inc.
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Appendix C
California Storm Water Best Management Practices (Source Control)



4. SOURCE CONTROL BMPs

describes specific
source control
Best
Management
(BMPs) for common industrial

Practices
activities that may pollute storm water. Chapter

2 led you through the stzps of identifying
actvities at your facility that can pollute storm
water while Chapter 3 provided guidance on
selection of BMPs. This chapter provides you
with the BMPs that best fil] Your facility's ne=d.
Best management practices for each of the
activities shown below are provided in the
following fact shes:s.

Each fact sheet contains 2 cover shest with:
* A description of the BMP

* Approach

* Requirements

- Cost, including capital costs, and
Operation and Maintenancs (O&M)

= Maintenance (including administrative and
staffing)

* Limitations

The side bar presents information on where this
BMP applies, largeted constituents, and an
indication of the leve] of effort and cost 10
implement

Further information js also provided in
additional sheets, This information includes g
more detailed description of the BMP,
requirements to implement, examples of
cffective programs, and references,

BMPs are provided for cach of the following

izdustrial activiges consistent with Workshest 4
in Chapter 2.

Industria| Handboaok

Industrial Activigjes Requiring BMPs —|

5C1

sC2
SC3

5C4

SCs

SC6

a7

5C2

SC9

sClo

SCI1
SCI2

=Cl3
5Cl4

Non-Siorm Water Discharges 1o
Drains

Vehicle and Equipmen: Fueling

Vebicle and Equipment Washing and
Steam Cleaning

Vehicle and Equipment Maintenance
and Repair

Outdeor Luar:lin_g*'Unjuading of
Matzrials

Outdoor Conuainer Storage of Liguids

Outdoor Process Equipment
Operations and Maintanance

Outdoor Storage of Raw Materials,
Products, and By-Producs

Waste Handling and Disposal

Conwminated or Erodible Surfars
Arsas

Building and Grounds Mainiznance

Building Repair, R:madcling, and
Censtruction

Over-Water Acy vities

Employes Training

Fact sheet 5C14, Employes Training, is a
compilation of the training aspects of the
individual source control facy sheets. Its
purpose is to facilitate the integration and
development of a compreheasive training
program for all industrial activities ar a faciliry,

March, 1993
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ACTIVITY: veHicLE AND EQUIPMENT WASHING & STEAM CLEANING

Material Handlin g

Lanstruction >
Lommercial ActivieD

Waste Containment L

ousekeeping Practices>|

Applications
Manufacturing

Roadweys

DESCRIPTION
Prevent or reducs the discharge of pollutants 10 starm water from vehicle and equipment
washing and steam cleaning, :

APPROACH

*  Consider off-sitz commercial washing and steam cleaning businesses,

*  Use designai=d wash areas, preferably coversd o prevent contac wilh storm water
nd bermed 1o contain wash water.

*  ischarge wash water 1o sanitary sewer, after coatacting local sewer authority 1o find
cut if premrearment is required.

*  Educats employess on pollution prevention measures,

*  Consider filtering and recycling wash water

* Do not permit steam cleaning wash water 10 enter the storm drain.

* Toraquick reference on disposal altematives for specific wastes s== Tabie 4.1, 5CL.

RECUTREMENTS
* Capiul costs vary gepending on measyures implemented.
- Low cost (5500-1,000) for berm construction,
= Medium enst (55.000-20,000) for plumbing modifications (including re-routing
discharpe 10 santary sewer and installing simple sump).

- High cost (§30.070-150,000) for on-site treament and recycling. Requirements
*  O&M costs increase with increasing capital invesmment
*  Maintenance & Capital Costs
-  Berm repair and patching,
- Inspection and mainienance of sumps. oil/water separatars, and on-sitz reameny | O O&M Costs
recycling units. O Maintenance
LIMITATIONS @ Trining
*  Some municipalities may require preceamment and monitoring of wash water dis- |
charges 1o the sanitary sewer. '
*  Sieam cleaning can gcnerale sipnificant pollutant concentrations requiring permining,
moaitoring, precreatment, and inspections. The measures outlined in this fact sheet [ ® High O Low _I |
are nsufficient © address all the environmental impacts and compliance issues related
1D steam cleaning. s C 3
Best
Managemen
Practices

Targeted Constituents ﬂl
!

Sediment

Nutrients

|
|
|
Hesvy Metals i
Toxic Materials :
Fioxtable Matariz!s

Cxygen Demandg-
ing Substances

Cil & Grease

OCe0Oe e0eo0eee

L'kely to Have
Significant mpect

Frobabie Low or
Unknewn Impect

Implementation

|
[
|
i
|
|
Eacterin £ Viruszes [[
}
|
!

Industrial Handbook 4.13
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*  Paved with Portland cement concTele,

*  Covered or bermed 1o prevent contact wilh storm water,

*  Sloped for wash water collection,

*  Discharges wash water 1o the Sanilary or process wasle sewer, or (o a dead-end sump, Discharge pipe should bave 2
positive contol valve thar allows switching berwesn the storm drain and sanitary or process sewer,

*  Clearly designated, and

*  Equipped with an oil'water separaror (ses Chapter 5, TC7, Oil'Warer Scparators and Water Quality Inlets),

FEffertiv
Tbe Ciry of Palo Alio has an elfective program for commercial vehicle service facilities. Many of the program’s
clements, including specific BMP puidancs and lists of equipment suppliers, are applicable to industrial vehicle service
facilides, :

The U.S. Postal Servics in West Sacamento has a3 new vehicle wash system thay collecs, fillers, and recycles the wash
watsr 2.

REFERENCES

Best Management Practices for Automotve-Related Industries, Santa Clara Valley Nonpoint Source Pollution Congol
Program, 19972,

Best Management Practicss for Industial Storn Water Pollution Control, Santa Clara Valley Nonpoint Source Pallution
Control Program, 1997,

Storm Water Managemen for Industial Actvities: Developing Pollution Prevention Plans, and Best Managemen:
Practices, EPA 8320R-92-006, USEPA, 1992,

Waler Quality Best Management Practices Manual, City of Seaule, 1989,
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE AND REPAIR

DIKE TO PREVENT
EPILLELEAKS

Housekeeping Practice

Applications
Manufaciuring

Materia! Handling

Rocadways

Waste Containment

FRCM ENTERING
ETORM DRAIN —»@J
DESCRIPTION

Frevent or reduce the discharpe of pollutants to storm w
Caintenance and repair by running a dry shop.

ater from vebicle and equipment

APPROACH
*  Kesp equipment clean, don't allow excassive build-up of oil and grease.
*  Kesp drip pans or containers und=r the areas that might drip.

Do not change motor oil er perform €quipment maintenance in noo-appropriats areas,
Use a vebicle maintenancs area designed 1o prevent storm water pellution.
Inspect equipment for leaks on a regular basis,

Segmgats wastes,

Maks sure oil fliers are completsly drained and crushed before recyeling or
Make sure incoming vehicles are checkad for lealdng oil and fluids.

Clean yard storm drain inlets(s) regularly and espedially after larpe storms.

disposal..

Targeted Constituents
Sediment

Nutrients

Heavy Metals
Toxic Meterials
Floatahle Materials

Oxypen Demand-
ing Substances

O/l & Grease

Bacteria & Viruses

U o Heve
Signiflcant Impact

Probable Low or

CeOe® O0Oee®@0OO

Unknown impaect

* Do oot pour materials down drains or bose down work areas; use dry swesping,

* Storeidle equipment under cover.

*  Drain all fluids from wrecked vehicles.

*  Recycle greases used oil or oil filters, antifresze, cleaning solutions, automotive
batteries, bydraulic, and tansmission Muids.

*  Switch 1o non-toxic chemicals for maintenance when possible.

*  Clean small spills with rags, genesal clean-up with damp mops and larger spills with
absorbent material,

* ~ Paintsigns on storm drain inlets to indicate thar they are oot to recsive liquid or solid
wasles,

* Train employees.

*  Minimize use of solvents.

* For aquick reference on disposal alternatives for specific wastes see Table 4.1, SC1.

REQUIREMENTS

*  Costs (Capital, O&M) - Should be low, but wil] vary depending on the size of the
Facility,

* Maintenance - Should be low if procedures for the approach are followed,

LIMITATIONS

*  Spacs and dme limitations may precludes all work being conduced mdocrs,

Implementation
Requiremaents

O capital Costs
@ O&McCests I
@ Maintenance
& Training

@ Hgh O Low

It may not be possible to contain and ¢}
o0-site after warking hours,

can up spills from vehiclesfequipment brought

SC4

Drzip pans (usually 1 f x 1 fL) are generally 100 small 1o contaip antifresze, which
may gush from some vehicles, so drip pans (3 fL x 3 fL) may have 1o be purchased or
[abricated.

Dry floor cleaning methods may not be sufficien
method instead.

ld=mtification of engine jeaks may require some use of solvents.

t for some spills. Use three-step

Best
Managemen
Practices

Industrial Handbook 4.158
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Additional Information — vehicis ang Equipment Maintenancs and Repair

Vehicle or equipment maintenance is 2 potentially significant source of storm water pollution. Activities that can
contaminals siorm water include engine repair and service (parts cleaning, spilled fuel, oil, etc.), replacement of fuids,
and outdoar equipment storage and paridng (dripping engines). For further information on vehicle or equipment
servicing, se= SC2, Vehicle and Equipment Fueling, and SC3, Vehicle and Equipment Washing and Steam Cleaning.

Waste Reduction
Paris are ofien cleaned using solvents such as trichloroethylene, 1,1,1-trichloroethane of methylene chloride. Many of
lbese cleaners are harmful and must be disposed of as a hazardous waste. Cleaning without using liquid cleaners (e.g.

If possible, eliminate or reduce the amount of hazardous materials and wasp= by substituting non-hazardous or Jess ‘

hazardous materials. For example: I

= Use non-caustic detergents instead of custic cleaning agents for pans cleaning (ask your supplier about aliernative |
cleaning agents),

*  Use deierpent-based or water-based Cleaning sysiems in place of arganic solvent degreasers. Wash water may I
require treament before it can be discharged o the sewer. Coatacy your local sewer authority for mors informaton. ||

*  Replace chlorinaied organic solvents (1,1, 1-trichloroethane, metbylene chloride, eic.) with non-chlorinatad solvenzs. |
Non-chlorinated solvents like kerosene or mineral spirits are less toxic and less expensive to disposs of properly.

Check list of active ingredients 1o ses whether it contains chlorinated solvents. The “chlor™ term indicates that the |
solvent is chlorinated,

*  Choose cleaning agents that can be recycled.
*  Contact your supplier or refer ©o trade journals for more waste minimizaton ideas,

Reducing the number of solvents makes recycling easier and reduces hazardous waste management costs. Ofien, one
sclvent can perform a job as well as rwo different solvents.,

E .-:1'-: E o

Separating wastes allows for easier recycling and may reduce wreatment costs. Keep hazardous and non-hazardous
Wasles separate, do not mix used oil and solvents, and keep chlorinated solvents (like L.L.l-zichloroethane) separats
from non-chlorinated solvens (like kerosene and mineral spirits),

Many products made of recycled (Le., refined or purified) materials are available. Engine oil, transmission fluid.

antifreeze, and bydraulic Nluid are available in recycled form. Buying recycled products supparts the market for recycled |
materials, |

Snil "
Clean leaks, drips, and other spills with as Litde water as possible. Use rags for small spills, a damp mop for general
cleanup, and dry absorbent material for larger spills. Use the following three-siep method for cleaning foors:

1. Clean spills with rags or other absorbent materials,

2. Sweep floor using dry absorbent material,

3. Mop fMoor. Mop Waler may be discharged 1o the sanitary SeweT via a wilet or sink.

L
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Additional Information — Vehicle and Equipment Maintenance and Repair

# S—
Also consider the following measures:
*  Avoid bosing down your work areas. If work areas ars washed, direct wash water 1o sanitary sewer,
*  Collect leaking or dripping fluids in drip pans or containess, Fluids are easier 1o recycle if kept separate.
*  Keep adrip pan under the vehicle while you unclip hoses, unscrew filters, or remove other paris. Use adrip pan
under any vehicle that might leak while ¥ou work on it 0 kesp splaners or drips off the shop floor.

Used or leftover cleaning solutions, solveats, and automotive fluids and oil are toxic and should not be put in the sanitzry
j sewer. Post signs at sinks to remind employees, and paint stencils at outdoor drains to tell customer and others not 1o
pour wastzs down drains,

Oil filters disposad of in trash cans or dumpsters can leak oil and contaminate siorm water. Most municipalities prokibit
or discourage disposal of these it=ms in solid waste facilites. Place the oil filt=r in a funne! over the wasts oil recycling
¢r disposal collection tank to drain excess oil before disposal. Oil filtars can be crushed and recycled. Ask your oil
supplier ar recveler about recycling oil filters,

Put pans undar leaks 1o collect fluids for proper recycling or disposal. Kesping leaks off the ground reducss the potential
'f for = 3rm water contamination and reduces cleanup time and costs. If the vehicle or equipment is to be swored oudoors,

Desi nate a special 223 10 drain and replace motor cil. coolant, and other fluids, where thers are no connections 1o the
Storm drain or the sanutary sewer and drips and spills can be easily cleaned up.

Be especially carefi] with wrzcked vehicles, whether you keep them indoars or ouL as well as vehicles k=pt on-site for

S3r or salvage. Wrecked or damaged vehicles ofien drip oil and owher fluids for several days.

* s the vehicles amive, place drip pans under them immediateiv, even if vou believe thar the Nuids bave leakad out
~efore the car reaches vour shop,

* Buildashed or lemparary roof over areas where you park cars awaiting repair or salvage, especially if vou handls
wrecked vehicles. Euild a roof over vebicles you kesp for pars.

*  Drain all fluids, including air conditioner coolant, from wrecked vehicles and “pan”™ cars. Also dmin engines,
tansmission, and otser used parts.

*  Store cracked baneries ina non-leaking secondary container, Do this with all cracked bateries, even if you think all

|l the acid has drained out. If you drop a battery, treat it as if it is cracked. Put it into the conwinment ares until you

= &re sure it is not leaking. -

= Sl ol Effemtive o g

Tbe City of Palo Alto has an effective program for commercial vebicle servics facilities. Many of the program’s
elements, including specific BMP guidancs and lists of equipment suppliers, are also applicable to indu<ibal vehicle
service facilites,

1] Fick N Pull Auto Dismantlers in Rancho Cordova drains all fluids from automobiles hefor they enter the yard,

Ecology Autw Wrecking in Rialto is surrounded by a steel plate/concrete fence and has a completely paved lot that is
£raded 1 3 cnel bow point. Collected siorm water is chamneled through as omdepround drainage sysem of clarifiers

SC4

Bt
P s
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Additional Information — venicie and Equipment Maintenance and Repair

|| Pracuces, EPA §32-R-92-006, USEPA, 1992

and then stored in 2 60,000 gallon UST before being procsssed through a filter system. In addition, the work ares i |
covered, ventilated and bas an addidonal sump. Vebicle fluids are drained in this area and segregated for recycling. |

All Auto Parts, Fontana, has a complets water recycling system in a 10,000 squares foot concrete slab surrounded bya
curb thar contains all the runofT and sends it 1o the recycling system.  All receiving, dismantling, and shipping occurs on

REFERENCES
Best Management Practicss for Automotive-Related Industries, Sanwa Clara Valley Nonpoint Source Pollution Conuol

Program, 1992,

Best Management Practices for Conwolling Oil and Grease in Urban Storm Water Runoff, G, §. Silverman, et. al, 1986
Environmental Professional, Vol. 8, pp 351-362.

Best Management Practices for Industrial Storm Water Pollution Control, Santa Clara Valley Nonpoint Source Pollution
Control Program, 1992,

Fact Shest - Waste Reduction for Automotive Repair Shops; DTSC, 1989,

Hazardous Wasts Reduction Assessment Handbook - Automotive Repair Shops; DTSC, 1985,
Hazardous Waste Reduction Checklist - Automotive Repair Shops; DTSC, 1988.

Storm Watsr Management for Industrial Activites: Developing Pollution Prevention Plans, and Best Managemen:

SC4

[
Py
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ACTIVITY: outoor LOADING/UNLOADING OF MATERIALS

Applications ]
Msanufacturing

Material Handling

Vehicle Maintenance

Commarcial Activities

Readways

Waste Containment

(Housekeeping Practices

DESCRIPTION
Prevent or reduce the discharge of pollutants to storm water from outdoor loading/
unlcading of marerials.

AFFROACH

*  Park wank trucks or delivery vehicles so thay spills or Jeaks can be contained.

*  Coverthe loading/unleading docks 1o reduce exposure of materials (o rain,

Szal or door skint berwesn trailer and building can also prevent exposure o rain
*  Design lcading/unloading area 1o prevent slorm walsr runon: i
| = grading or berming, and

| - Pposition roof downspouts 1o diredt storm water away from loading/unicading
| arcas,

Contain leaks during oansfer.

*  Use drip pans under hoses,

*  Make size fork lift operators are properly tained.

Employes wraining for spill containment and cleanup.

I{ «

REQUIREMENTS

*  Cosis (Capital, O&M) - Should be low except when covering a larpe loading/unload-
ing area.

*  Maintenance

- Conduct rgular inspections and make Tepairs as pecassary, The frequency of
repairs will depend on the age of the facility.

- beck loading and unloading equipment regularly for leaks:
- valves,

| - pumps,

I = flanges, and

connections.
LIMITATIONS
. Spacs andumcumjuﬂonsmypmﬂukaﬂmfm&mbdn;pczfmdhdmﬂm
under cover,
* Itmay not be possible 1o conduct transfers only during dry weather.

Targeted Constituents
O Sediment

Nutrients [
Heavy Metals
Toxic Materials
Fioatabla Materials

Oxygen Demand-
ing Substances

O/l & Grease

Eacteria & Virusas [

Uh.r‘.r o Have
Signifizant Impac:

Probable Low or
Unknown Impasct

®
®
@
®
®
[
O
a
®)

Implementation
Requirements

& Capital Costs
O oa&mcosts

O Maintenance |
& Training

® Hgh O Low

SC5

Best
Managemen
Practices

—_
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Additional Information — outdoor Loading/Unicading of Materials

The loading/unloading of materials usually takes place outside. Loading or unloading of materials ocours in reo ways:
materials in containers or direct liquid ransfer. Materials spilled, leaked or lost during loading/unloading may collect in
the soil or on other surfaces and be carried away by runoll or when the area is cleaned. Rainfall may wash poliutants
from machinery used 10 unload or move materials, The loading or unloading may involve rail or ruck gansier.

The most important factors in preventing these constituents from coleTing Siomm waler is:
*  Limit exposure of material 1o rainfall.

+  Prevent storm walter runon,

*  Cbeck equipment regularly for leaks.

* Contain spills during transfer operations.

Loading or unloading of iquids should occur in the manufacturing building 5o that any spills thar are not completely
rewained can be discharged (0 the sanitary sewer, treamment plant, or treated in a manner consistent with local sewer
authorities and permit requirements. Best management practices include:
*  Use overhangs or door skims that enclose the trailer,
*  Park tank trucks during delivery 50 that spills or leaks can be contained.
*  Design loading/unkoading area to prevent storm water runon which would include grading or berming the area. and
positoning roof downspouts so they direct storm water away from the leading/unloading areas,
*  Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges and connecuons.
*  Look for dust or fumes during loading or unloading operations.
*  Use a wrinen operations plan that describes procedures for loading and/or unloading.
*  Have an emergency spill cleanup plan readily available.
»  Employess trained in spill containment and cleanup should be present during the loading/unloading.
*  Esuwsblish depots of cleanup mat=rials next 1 or near each loading/unlcading area, and train employess in their yse
*  For loading and unloading tank trucks 1o above and below ground storage tanks, the following procedures should t
used.
- The arca where the ransfer takes place should be paved. If the liquid is reactive with the asphalt, Porland
cement should be used W pave the area,
Transfer area sbould be designed 1o prevent runon of storm water from adjacent areas. Sloping the pad and
using a curb, like a speed bump, around the uphill side of the wansfer area should reduce runon.
Transfer area sbould be designed 1o prevent runoff of spilled liquids from the area. Sloping the area 1o a drain
should prevent runoff. The drain should be connected 1o a dead-end sump or 1o the sanitary sewer. A positive
controd valve should be installed on the dramn.
*  For tansfer from rail cars o storage tanks that must oecur outside, use the following procsdures:
- Drip pans should be placed at locations where spillage may occur, such as hose connections, hose reels. and
filler pozzles. Use drip pans when making and breaking connections.
- Drip pan systzms should be installed betwesn the rails 1o collect spillage from tank cars,

REFERENCES :
Best Management Practices for Industrial Siorm Water Pollution Control, Santa Clara Valley Nonpoint Source Pollution
Control Program, 1992

Storm Water Management for Industrial Activities: Developing Pollution Prevention Plans, and Best Management
Practices, EPA 832-R-92-006, USEPA, 1992,

Waler Quality Best Management Practices Manual City of Seanle, 1989,
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. OUTDOOR PROCESS EQUIPMENT OPERATIONS AND
ACTIVITY: MAINTENANCE

DIKE TD CONTAIN ;
SPILLSSTORM WATER

Housekeeping Practices

Applications

|

Materisl Handling

Vehicle Usintanancs

|

ommercial Activities
Rescdways

Waste Cortainment

! DESCRIPTION
i' Preveat or reducs the discharge of pollutants to storm water from outdoor process equip-
meat opesations and maintsnance by reducing the amount of waste created, enclosing or
|| covering all or some of we equipment, installing secondary containment. and training
e cloyess, :

A-Ler the activity © prevent exposure of pollutants o storm water,

*  Move acdvity indoors.

* Cover the area with a permanent roof,

*  Minimize contact of storm water with outsids manufaciuring operations through
' t =ming and drainage routing (run on prevention).
Connest process equipment area 1o pubic sewer or facility wastewater pearment
svstem,
Clzan regularly the stom drainage system.
Use caieh basin filtration inserts (Chapier 5, TCS, Media Filtration) as a means Lo
' c-pture partculats pollutants,
*  Some municipalities require that secondary containment areas (regardless of size) be
| conneciad (0 the sanimry sewer, probibiting any hard connections 1o the storm drain,

i! APPROACH
i L]

| REQUIREMENTS
*  Costs (Capital, O&M)
= Variable depending on the complexity of the operation and the amount of conool
Decsssary for siorm water pollution eonool
*  Maint=nance
- Routine prevenuve maintenance. including checking process equipment for
leaks,

LIMITATIONS

*  Providing cover may be expensive,

*  Space limitations may preciuds enclosing some equipment

*  Storage sheds ofien must mest building and fire code requirements,

Targeted Constituents

Sediment
Nutrients

Heavy Metals
Toxic Materials
Ficatable late-ials

Orygen Demand-
Ing Substances

Qil & Grease

Eacterin & Viruses

Likely ts Haeve
Significant impac;

Probable Low or
Unknown impect

OCOeO0e 0O0DeeOe

.

Implemaentation
Requirements

& Capital Costs
@ O&MCosts
& Maintensnce

@ Training

® Hgh O Low

SC7

Best
Managemen

Practices

=
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Additional Infnrmatfcn — Outdoor Process Equipment Operations and Maintenance

Outside process equipment operations can conaminate storm water runoll. Activities, such as mek grinding or crush.-
ing, painting or coating, grinding or sanding, degreasing or parts cleaning, landfills, wass piles, wast=water and solid
Wasle treamment and disposal, and land application are Process operations that use hazardous marerials and that can lead
Lo contamination of storm watsr runofT. Pollutants from the waslewaler and solid waste treammen; and disposal areas
result from waste pumping, additions of treamment chemicals, mixing, asration, clarification, and solids dewatering,

walter runoff. There is also a potential for liquid waste from lagoons or surface impoundments, associated with outdoar
equipment operations, 0 overflow (o surface waters Or soak the soil, which can be picked up by siorm water nmoff,

substituting benign materials for more toxic ones. Actions other than aliering the activity include enclosing the activiry
in a building and connecung the floor drains to the sanitary sewer. The area ysed by the activity may be 50 great as 1o
make coclosure probibitively expensive, Building cost e be reduced by not covering the sides. and thus eliminating
tbe ne=d for venulating and lighting sysiems. When cerain parts of the activity are the wors: source of pollutants, those
pans can be segregated and enclosed or coversd.

Curbs can be placed around the immediare boundaries of the process equipment. The storm drains from these ineror
&rTas can be connected o the facility's process wastewater system,

Reducing the amount of waste thay is created and consequently the amount that must be stored or treat=d is another way
to reducs the potential for storm watsr contaminatien from outside manufacuring acuvities. Waste reducuon BMPs are
available for a wide range of industriss and &re designed 1o provide ideas and Ways 10 reduce waste (se= References).

b LT T = f [}

If storm water becomes polluted, it should be caprured and treaied. It you do not bave your own process wastewater

Usament system, consider discharging 1o the public sewer sysiem. Use of the public sewer mi £bt be allowed under the

following conditions:

*  If the activity area is very small (less than a few bundred square fe=1), the local sewer authority may be willing 1o
allow the area o remain uncovered with the drain connectad 1o the public sewer,

*  limay be possible under unusual circumstances o connect a much larger area 1o the public sewer, as long as the rate
of storm water discharges do not excead tbe capacity of the wastewater treammeny plant The siorm water could be
stored during the storm and then ransferred @ the public sewer when the normal flow is low, such as at night.

Thbe majority of the pollutants in storm water are discharped over lime by the small high frequency storms. Less
polluted runofT from the infrequent large storms can be bypassed 1o the storm drain, To implement this BMP, a hydrau-
Lic evaluation of the downstream Sewer system should occur in consultation with the local sewer authoricy.

Industries that generate large volumes of process wasiswater fypically have their own treament System that discharpes

SC7

et
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Additional !nformatiun = Outdoor Process Equipment Operations and Maintenance

REFERENCES
Best Management Practices for Industrial Storm Water Pollutien Control, Santa Clara Valley Nonpoint Source Pollution
Conurol Program, 1992,

! Storm Water Management for Industrial Activiges: Developing Pollution Prevention Plans, and Best Management
| Practices, EPA 832.R-92-006, USEPA, 1992 |

Watsr Quality Best Management Practicas Manual, City of Seaule, 1589, E

| S
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OUTDOOR STORAGE OF RAW MATE

ACTIVITY: AND BY- PRODUCTS

RIALS, PRODUCTS,

Bowcs EPA, 10T

= reial Activits

Waste Contalnmert

(Houseksaping Practicas

Material Handling

Vehicle Maintenancs

=

Applications

Manutscturing

Canstruction >

Rosdwxys

DESCRIPTION

Frevent or redues the dischar
product storage areas

ment, and preventing siorm watsr nmon.,

APPROACH

Protest materials from rainfall

= Slore material indoors.

- Cover thz storage area with a roaf,

- Cover the material with a lemporary covesing made
Pylene, or bypalon.

= Minimize storm water runcn by snclosing the area or building a berm around the

ara
- Use "desbouse™ for storage of liquid containers,

ge of pellutants to storm water from outdoor material and
by enclosing or covering materials, installing secondary contain-

rucon. runoff and wind dispersal:

of polyethylene, polypro- .

Paridng lots or other surfaces near bulk mat=nals storage areas should be swept
p=iodically 0 remove debris blown or washed from storage area.

1:3all pellet traps ar storm water discharge
. loaded.

poinis where plastic pelless are Joaded and

hesp liquids in a dasignated areaon a paved impervious swacs within a sccondary

containment,
Kesp cutdoor storage conines in good condition,
Use berms and curbing.

Use cach basin filtration insens (Chapter 5, TC6, Media Filtration)

REQUIREMENTS

-

Costs (Capital O&M)

= Costs should be low exc=pl where larpe areas
Maintenanee

- Bem and curbing repair and patwching.

LIMITATIONS
Space limitations may precluds sloring some materials indoors.

-

Some municipalitiss require that secondary containment areas
coanected 1o the sanitary sewer, probiibiting any hard coanect
Storape sheds

may have o be coversad.

(regardless of size) be
ons 1o the storm drain,

often must mest building and fire code requirsments,

Targeted Constituents

Sediment
Nutrients

Heavy Metals
Texic Materials
Fiomiakie Matarizis

Oxygen Demanc-
ing Sukstances

Cil & Grease

Eacteriz £ Viruses

OCOeOe Oeeeooe

U-;l.y to Hrve
Significant impact
FProbable Low or
Unknown impect

0000

Implementation

Regquirements
Capital Casts
O&M Costs
Maintenance

Training

High O Low —‘

SC8
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Additional lnformaticn = Outdoor Storage of Raw Materials, Products, and By-Products

Faw materials, by-products, finished products, containers, and material Slorage areas exposed o rain andior
runofl can pollute storm water. Storm water can become contaminated by a wide range of contaminants when
materials wash off or dissolve into water or are added o nmofT by spills and leaks.

Paved areas should be sloped in a manner that minimize the pooling of water on the site, particularly with
materials that may leach pollutants into storm water and/or Eroundwater, such as compost, logs, and wood chips.
A minimum slope of 1.5 percent is recommended.

Curbing should be placed along the perimeter of the area 1o prevent the runon of uncontaminated storm water
from adjacent areas as wel] as runoil of storm water from the siockpile areac. The storm drainage system should
be designed 1 minimize the use of caich baﬁmhlhcinmﬂmcmuth:ytmdmmpid]y fill with many-
facuring material. In these cases. consider the use of the cawch basin inser filisr described in Chapter 5, TCS

Liquids,

Examples

The “dogbouse™ design has been used 10 siore small liquid containess. The roof and flooring design prevent
contact with direct rain or runoff. The doghouse has two solid structural walls and rwo canvas covered walls.
The floaring is wire mesh about secondary conwinment The uait has besn used successively ar Lockbeed
Missile and Spacs Company in Sunnyvale.

REFERENCES

Best Management Practices for Industial Storm Water Pollution Conrrol, Santa Clara Valley Nonpoint Source
Pollution Control Program, 1992,

Storm Wager Management for Indusiial Activities: Developing Pollution Preveation Plans, and Best Management
Practices, EPA 832.R-92-006, EPA, 1952,

Water Quality Best Management Practices Manual, City of Seaule, 1989,
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ACTIVITY: ewmpLOYEE TRANING Applications

Construction
|
Roacways
aste Containment
ousekseping Practicas

] DESCRIPTION
{] =mployes training, like equipment maintenance, isnuscmuchabcummgm:m practice as it is a method by which 1o
I implement BMPs. This fact sheer highlights the mporumcs of training and of integraring the elements of employes

& -ning from the mdividual soures contols into 2 compreheasive taming program as Fart of a facility's Sworm Water

’i " -ilutico Preveation Plan (SWPPP),

The specific employes training aspects of cach of the soures coatols are highliphted in the individual fact sheers, The
focus of this facy sheet is more Ecn=al and includss the overall objectives and approach for assuring employes training

I in r"orm water pollution prevention. Accordingly, the organizarion of this facy sheey differs somewhat from the othes fam
|| 7<= in this chapeer, '

|| OBYECTIVES

Emvloyes training should be based oo four objectives:

* Promote a clear ideadfication and understanding of the problem, including activities with the potengal 1o pollut=
SiOrm waler
identify soludoas (BMPs):

* Promote employes ownership of the problems and the solutions; and

* Inteprate employes fesdback nto taining and BMP implementaton,

APFROACH

* Iniegrate Taining regarding storm water quality management with existing training Programs that may be required
for your business by other regulations such as: the Ilness and Injury Prevention Program (TOPP) (SB 198) (California
Code of Regulations Tite 8, Section 3203), the Hazardows Wasta Operations and Emergency Response
(HAZWOPER) smndard (29 CFR 1910.120), the Spill Prevention Congol and Countermeasure (SPCC) Plag (40
CFR 112), and the Hazardous Materials Management Plan (Business Plan) (California Health and Saf:= Coc:.
Section 6.95),

*  Businesses, particularly smaller ones that are not regulated by Federal, State, or Jocal regulations, may use the
informaton in this Handbook 1o develop a raining program 1o reducs their potential 1o pollute storm water,

LISTING OF INDUSTRIAL ACTIVITIES
Employes training is a vital camponent of many of the individual source control BMPs imcluded in this chapter. Follow-
ing is & compilation of the raming aspecys of the source control fact sheets.

Best
Managemen
Practices
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ACTIVITY — empLOYEE TRAINING (Continue)

SC1  Non-Storm Water Discharges to Drains
*  Use the quick reference on disposal aliematives (Table 4.1} w train employess in proper and consistent methods
for disposal,

*  Consider posting the quick reference table near storm drains to reinforce training,

SCI  Vebile and Equipment Fueling
* Train employess in proper fueling and cleanup procedures,
* The SPCC Plan may be an effective program 1o reduce the number of accidental spills from fueling.

SC3  Vehicle and Equipment Washing and Steam Cleaning
*  Train employees in standard operating procedures and spill cleanup tachniques described in the fact sheet,

SC4 Vebicle and Equipment Maintenance and Repalr
*  Train employess in standard operating procedures and spill cleanup lechnigues described in the fact shesy.
*  Paint stencils o remind employess not 10 pour waste down storm drains,

SCS  Outdoor LoadingUnloading of Materials
*  Use 2 wrinen operations plas that describes procedures for loading and/or unloading.
*  Have an emergency spill cleanup plan readily available,
* Employess tained in spill containment and cleanup should be present during loading/unloading.
*  Make sure fork 1ift operators are also properly trained,

5Cs Outdoor Container Storage of Liquids
*  Registered and specifically trained professional enginesrs can identify and correct pownual problems such as
loose finings, poor welding, and improper or poorly fined gaskets for newly installed tank systems.
*  Employees rained in emergency spill cleanup procedures should be present when dangerous wasts, liquid
chemicals, or otbe wastes are handled,

57 Outdoor Process Equipment Operations and Maintenance
* Tbe preferred and possibly most economical action o reduce siorm water pollution is 1o alter the activity. This
D3y mean oaining employess o perform the acuviry during dry periods only or subst wing benign mat=rials
for more toxic ones.

50K Outdoor Storage of Raw Materials, Products, and By-Products
* Train employess in standard Operating procedures and spill cleanup lechniques described in the fact shesr,

5C9 Waste Handling and Disposal
*  Train employess in standard Operating procedures and spill cleanup lechniques described in the fact shest,
*  Paint stencils w remind employess not o pour waste down storm drains,

SC10  Contaminsted or Erodible Surface Areas
* Training is not a significant element of this best management practice.

SC14
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ACTIVITY — empLoYEE TRAINING (Continue)

[|sc1

Building and Grounds Maintenance

Personne! who use pesticides should be tmined in their use. The California Department of Pesticids Regularion
and county agricultural commissioners license pesticide dealers, eenuify pesticide applicators, and conduct og-
site inspections, ;

Written procedures for the use of pesticides and fenilizess relevant 1o your facility would belp maintenancs seafT
understand the “do’s™ and “don’ts™. If you bave large vegetared areas. consider e use of integrated pes:
management (IPM) tzchniques 1o reduce the yse of pesticides,

==

e T B . et e eyt o0

Building Repair, Remodeling, and Construction

Proper education of off-site contractors is often overlooked. The conscientious efforts of well rained employess
an be lost by unknowing off-site conmaciors, so make sure they are well informed about what they are ex-
pected 1o do.

Over-Water Activities

Post signs to indicie proper use and disposal of residual paints, rags, used oil, and othe engine fluids.
Educate tenants and employess on spill prevention and cleanup,

Include appropriats language in tenant conmracts indicating their responsibilities.

SC14

ﬁ
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Appendix D

California Storm Water Best Management Practices (Erosion and Sediment
Control)



S This chapter

| INTRODUCTION . escribes specific
\ Eest

I ————— Management
Practices (EMPs)
for common construction activities that result in
crosion of the construction site and the
generation of sediment which impacts
waterways and off-site property. Chapter 2 led
you through the steps of identifying activities at
your site that can cause erosion, while Chapter 3
provided guidancs with BMP selection. This
chapter will provids you with the BMPs that
best fit your sit2’s ne=ds,

Each fact she=t coniains a cover shest with:

. A description of the BMP
*  Suitable Applications
Installaticn/Application Criteria
*  Requirements
Costs, including capital costs, and
Operatons and maint=nance (Q&M)
- Maintenance (including administrative
and staffing)
* Limitatons

The side bar presents information on which
EMP objective applies, targeted constiruents,
and an indication of the leve] of effort and costs
to implement. The remainder of the fac sheet
provides further information on some or all of
these topics, and provides references for
additionzal guidelines.

Sizing and design criteria for crosion and
sedimentation control may be standardized for
cach local area. This handbook cannot develop
specific sizing criteda for all lopographies and
climates in California Many local agencies
have developed such criteria and should be
consulted before sizing specific BMPs, A
common design storm for sizing temporary
erosicn and sedimentation controls is a two-

Construction Handbook

DBMPs for Erosion and
Sedimentation Control

Site Planning Considerations
ESCI1 Scheduling
ESC2 Preservation of Existing
Vegetation

Vegetative Stabilization
ESCI0  Sesding and Planting
ESClI Mulching

Physical Stabilization
ESC20 Geotextiles and Mats
ESC21  Dust Conupl
ESCZ2  Temporary Stream Crossing
ES5C23  Construction Road Stabilization
ESC24  Suabilizeg Conszuction Entance

Diversion of RunofT
ESC30 Eanh Dike
ESC31  Temporary Drains and Swalss
ESC32  Slope Drain

Velocity Reduction
ESC40  Outzt Prowecton
ES5C41  Check Dams
ESC42  Siope Rougb:ningﬁ'::‘radng

Sediment Tmppingff-‘illeﬁng
ESC50  Silt Fenee
ESC51  Suaw Bale Barrier
ESC52  Sand Bag Barrier
ESC53  Brush or Rock Filter
ESC54  Storm Drain Inlet Protection
ESCS5  Sediment Trap
ESC5  Sediment Basin

year, 24-hour siorm. Sizing criteria given in
this handbook assume that such a4 storm would
result in 0.042 ac-ft/ac. of runoff (0.5 inches of
runoff). This should be appropriate for sizing
controls in most areas. Kesp in mind that thess
controls must also be able 10 safe] ¥ contain or

5.1 March, 1993 :
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convey storms larger than the design storm for
erosion and sediment control.

These BMP fact sheets are suitable for inclusion
in many SWPPPs for erosion and sedimentation
control. They may be used to supplement and
provide details for erosion and sedimentation
controls shown on the project site map. In all
cases, however, local erosion and sedimentation
criteria and standards supersede the suggested
criteria on these fact shests.

EMPs fact shests are provided for each of the

following BMP categories, and are consistent
with Workshest 5 in Chapter 2.

Construction Handbook

March, 1993
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BMP: schebuunG

Minimizs Disturbed Areas

|| DESCRIPTION

|l Sequencing the construction project to reducs the amount and duration of soil exposed 1o
{ =7osion by wind, rain, nmofT, and vehicle tracking.

-r SUITABLE APPLICATIONS

J Proper sequencing of coastruction activities to reduce eTosion potential should be incorpo-
|| mued o the schedule of every consmuctdon project Use of otber, more costly yet less

|| efective, erosion and sedimentation conmols, may ofiza be reducsd through proper

| coesTuction sequencing.

'| APPROACH
*  Project design considerations: Design project 1o integrats into existing land contours,
Significant regrading of a site will require more costy erosion and sedimentation
. coouol measures and may require that og-sits drainage facilities be installed.
* Incorporate existing, namral areas: Inventory and evaluate the existing site terrain and

O
o
O
O Ol & Grease
O
o

Sediment
Nutriesis
Toxic Materials

Ficatable Matarials

Cther Construction
Wasis

Ukely 1o Have
Spniftcant impact

@
O Probatie Low or

Unimown impact

vegewton. Diswrbance of highly erpsive nameal areas (e.g., ste=p, unstable slope
areas, walsrcourses) should be minimized. while protecting other areas may enhance
site assthetics. Construction should nex disurb these areas (se= ESC2).

I[| * Avoid raioy periods: Schedule major grading operadons during dry months., Allow
| enough tume before rainfall begins 1o stabilize the soil with vegetaton or physical

*  Practice erosion and sediment control year rounc: Erosion may be caused during dry
seasons by “freak” rainfall, wind and vehicle tracking. Therzfore, kesp the site
stabilized year-round, and retain wet s=ason sedimen| rapping devicss,

*  Minimize soil exposed a1 one time: Scheduls projecs to disturb paly small portions
of the site at any ooe time, Complets grading as soon as possible. Immediately
stabilize the disturbed portion before grading the next portion. Practice staged
sezding—evegetate cut and £l slopes as the work progresses.

*  Trenching: Close and stabilize Open trenches as 5000 as possible. Sequence trench-
ing projects so that mos: Open portions of the treach are closed befors pew trenching

O000O0

Implementation
Requirements
Capital Costs
C&M Costs
Maintenance
Training
Suitibility for
Siopas >5%

A | S . S

| is begun.
\| REQUIREMENTS
1. Cost

] - Construction scheduling 1o redues erosion may increase other construction costs
due o reduced economies of scale in performing site grading, The cost<flec-

tiveness of scheduling techniques should be compared with the other, less

eflective erosion and sedimentation controls 1o achieve a cost-e{Tective balance,

Management
Pra:ticas\_—?

T

Construction Handbook
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BMP: SCHEDULING ( Continue)

LIMITATIONS
There are no significant limitations to the use of this BMP.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona - 1992,

Erosion and Sediment Control Guidelines for Developing Areas in Texas, U.S. Department of Agriculture, Soil Conses-

varion Servics, Fort Worth, Texas - 1976.

Storm Water Management for Construction Acdvites. Dcwk:#-i.ng Pollution Prevention Plans and Best Management
Practices, U.S, Environmental Protection Agency, Office of Water (EPA 832-R-92-005) - September, 1992.

Virginia Erosion and Sediment Control Handbook. Third Edition, Virginia Department of Conservation and Recreation,

Division of Soil and Water Conservation - 1992,

ESC1
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BMP: PRESERVATION OF EXISTING VEGETATION

an SRS o A

Cbjectives

Housakeeping Fracticu:

CHinimize Disturbed Aress

tabilize Disturbed Are

Protec! Slopes/Channe
Control Site Perimater

Centrol Internal Eresion

Contain Waste

|

|| GENERAL DESCRIPTION

| Carefully planned preservation of existing vegetaton minimizes the potential of removing
i ok injuring existing tress, vines, shrubs andior grasses that serve as erosion conerols,

|| SUITABLE APPLICATIONS

| *  Arsas within site whers no construction act VILY OCZurs, or ocours af a later date,

{|* Sensitive arzas where nawral vegewtion exist and should be preserved. such as: stesp

I 'opes, walsrcourses, and building sites in wooded areas,

*  .wfeds where |ocal, state and fedemal government rquires preservation, such as: vernal
pools, wetands, marshes, cemtain cak mess, etc.

| INSTALLATION/APPLICATION CRITERILA

{| *+ Clearly mark, Nlag or fence vegelation or arcas where vegetation should be preserved,

* " rzpare landscapinz plans which include as much existing vegetation as possible and
=-ais proper care of this vegetation both during and aftsr construction.

*  Define and protect with berms, fencing, signs, etc., a setback area from vegetation 1o

oe preserved. Sethack area size should be based on the location, species, size, age and

potenual impact of adjacent construction activities or peTnanent improvements,

*  Proposed landscaping plans which do pot include plant species that compets with the

existing vepetation,

Do not locate constuction traffic routes, spoil piles, ewc., where significant adverse

impact on existing vegetation may pcour,

i
; REQUIREMENTS
[+  Maintenance
= Inspection and maintenancs regquirements for protection of vegetation are low,
.! - During construcuon the limits of grading or disturbance should be clearly markad
at all times.
- Imigation or maintenance of native tress or vegetation should conform w specifi-
cations on the Landscape Plan.
*  Cost
= There is litle cost associated with preserving existing vegetation if properly
planned during the project design, and may yield aesthatic bepefits which
enhance property values.

LIMITATIONS

*  Requires forward planning by the owner/daveloper, contractor and design stafT.

*  For sites with diverse topography, itis often difficult and expensive to save existing
teess while grading the site sausfaciorily for the planned development.

L

Targeted Pollutants

O0000e

Sediment
Nutrients

Toxic Meteriais

Cil & Grease
Floatable Materiais

Other Construction
Waste

O

Likely to Heve
Significant Impac:

Probabie Low or
Unknown Impec:

®000O0

Implementation

Requirements

Capital Costs
OLM Costs
Maintenance
Training
SUF'.'abﬂffy for
Slopes »5%

High O Low |

ESC2

Eest
Managemen

Frav:tices“_.f
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Additional Information — preservation of Existing Vegetation

The best way o prevent excessive crosion is to oot disturb the land. On a construction site, where exiansive land
dismrhance is necessary, a reasonable BMP would be 1o not disturb land in sensidve areas of the site which nesd not be
altered for the project to be viable (e.g., natural watercourses, stesp slopes), and to design the site 1o incorporate particu-
Larly unique or desireable existing vegetation into the site landscaping plan. Clearly marking and leaving a buffer area
around thess unique arcas will both belp o preserve these areas as well as take advantage of natural erosion prevention
and sediment trapping in natwrally vegetated areas.

Existing vegetation 10 be preserved on the site must be protecied from mechanical and other injury while the land is
being developed. The purpose of protecting exisdng vege@ation is w0 insure the survival of desirable vegetation for
shade, beautification, and erosion protection. Mature vegetation has extensive root systems that belp to hold soil in
placs, thus reducing erosion. Also, vegetation helps to kesp soil from drying rapidly and becoming susceptible 1o
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed within a defined area
around the vegetation. For tress, no construclion actviry should occur within the drip line of the tres,

The following criteria may be used for deciding which vegetadon will remain on the site: :

*»  Aesthedc values: Consideration should be given to foliage, flowering habits, bark and crown characterisiics (for |
tress). |

= Fresdom from disease and ot

* Life span of tre=s: Short-lived oess nesd oot be preserved,

« Enavironmenotal values: Habitat: scresping; and bufTers.

* Sudden exposure: Save vegetation which grows in direct sunlight and is able w withsiand radiated beat from
proposad buildings and pavement

« Space nesded: Sufficient space must be provided betwesn the vegetation and any structures, electric and tzlepbone
lines, water and sewer lines, driveways and steets. Mark tees and shrubs with bright paint or ribbon so there is no
doubt as to which ress and shrubs are o be left and protected from damage during construction,

Saving existing vegetation and mature trees on-site, beautifies the area and may save money by reducing new landscap-

ing requirements. Mature tress also increase property values and satisfy consumer aesthetic neads.

Preserving and prowecting existing vegetation can ofien result in more stable soil conditions during construction. Carsful
sitz planning and idendfication of plantings 1o preserve can provide crosion and sedimentation conuols during construc-
tion, and contributz o the assibetics of e development For example, in Sactamento County a tree ordinance has besn
adopted that protects the native California Oak tree. Provisions 1o protect the tres and its root system during construction
must be specified in the project plans, and an area must be provided where the soil stability may not be disturbed. No
grading or construction storage within the me= dripline is allowed.

Insialiation/Application

Building sites may be planned to integrate existing vegetation and tress. Construction impacts must be considered,
Trench width for pipe construction projects and the location of permanent strucmres, such as buildings, needs w be
considered when preserving existing vegetation, including mature tress and their root system. Native vegetation should
be preserved since it is able w adapt to the climate. The USDA Soil Conservation Servics should be contacted about
existing vegetation for sites throughout California. Mature trees are generally preferable 1o newly planted trees because
of the greater soil stabilization provided by the extensive root system of a mature tree.
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Additional Information — preservation of Existing Vegetation

Methods for protzcung existing vegetation and tress:

*  Stake off root system limits (drip line of tres). Some counties limit construction within 5 feet of the tres drip lise.

*  Fence off the area 10 be preserved or along the tres drip line.

+  Flag or mark trees 1o remain in place.

*  Tres wells and rewining walls (permanent) belp preserve existing vegetation, but must be large enough © protect the
rool sysiem (se= below).

*  For the California Oak tree, no trenching or irrigation should be allowed within the driplines of the tre=, since both
these activities are derimental to the preservation of the tres.

1. Where grading under trees is necessary, excavation and fill should be limited 1o 1 foot within the driplines.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites. Fiood Control District of Maricopa
County, Arizona, September 1992,

County of Sacramento Tree Preservation Ordinancs - Septzmber 1981,

| Stormwater Management Water for the Puget Sound Basin, Washingion State Deparmment of Ecology, The Technica!

Manual - February 1952, Publication # 91-75.

: W' -ter Qualiry Manag-ment Plan for the Lake Tahoe Region, Volume I, Handbook of Management Practicss, Tahoe

R ional Planning Ag=ncy - November 1988,

ESC2
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BMP: SEEDING AND PLANTING

LZTTep

e

i
=

Objectives

" Housekeeping Practicas

Contain Wasts

Minimize Disturbed Areas

-_EI T - [ / ﬂ/
___?1 ”” ””[51 Control Site Perimeler
H“ :ﬂﬂl ”]“4_._;, i “i:‘ H W |'f——"""l l H Control Intermal Ercsion
GENERAL DESCRIPTION Targeted Poliutants
Se=ding of grasses and plantings of trees, shrubs, vines and ground covers provide loag- @ Sediment
term stabilization of soil o some areas, with suitable climates, grasses can be planted for £ Motrtand
temporary stabilizatioa. o
& Toxic Materials
SUITABLE APPLICATIONS O Ol & Greases
*  Appropriate for site stabilization both during construction and post-construction. . s,
Any graded/cleared areas whers construction activities have ceased. O Ficatasle “'""‘_"r‘
Open spacs cut and fll arcas, QO Other Construction
*  Stesp slopes. Waste
= Spoil piles.
*  VYegetated swales, @ LUkely o Have

i - Landscape comridors.
*  Sozam banks,

INSTALLATION/APPLICATION CRITERIA
|| Type of vegertion, sitz and seedbed preparation, planting time, ferilization and water
requirements should be considered for each application,

Grasses:

* Ground preparation: fenilize and mechanically stabilize the soil.

*  Tolerant of shon-term tempesature extremes and waterlogged soil conditions.
Appropriate soil conditions: shallow soil base, good drainage, slope 2:1 or flarter,

* Develop well and quickly from seeds,

* Mowing, imigating, and fertilizing are vital for promoting vigorous grass growth.

Tress and Shrubs;

*  Selection Criteria: vigor, species, size, shape & wildlife food source.

*  Soil conditions: select species appropriate for soil .drainage & acidiry.

*  Other Factors: wind/exposure, temperature extremes, and irrigation nesds.

Vines and Ground Covers:

*  Ground preparation: lime and fertilizer preparation.

*  Use proper seeding rates,

*  Appropriate soil conditions: drainage, acidity, slopes.
*  Genenally avoid species requiring irrigation.

O

Slpniftcant impec!

Probabie Low or
Unknown Impact

0000

Implementaticn
Requiremants
Caphal Costs
C&LM Costs
Maintenancs
Training
Suhabliity for
Siopes >5%

High O Low |
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APPENDIX H

CALIFORNIA STORM WATER
BEST MANAGEMENT PRACTICES
(EROSION AND SEDIMENT CONTROL)
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5. BMPs FOR EROSION AND SEDIMENTATION CONTROL

it s . 'Thiy chatesr
f;'-,__;”-m'*ﬁﬁﬁtﬁc”:is -5 describes specific

g e Best

———— Management
Practices (EMPs)

for common construction activities that result in
erosion of the construction site and the
generation of sediment which impacts
waterways and off-site property. Chapter 2 led
you through the steps of identifying activities at
your site that can cause erosion, while Chapter 3
provided guidance with BMP selection. This
chapter will provide you with the BMPs that
best fit your site’s neads.

Each fact she=: contains a cover she=t with:

* A descripton of the BMP
*  Suitable Applications
* Installaton/Application Criteria
Requirements
Costs, including capital costs, and
operations and maint=nance (O&M)
- Maintenance (including administative
and staffing)
*  Limitations

The side bar presents information on which
EMP objective applies, targeied constituents,
and an indication of the level of effort and costs
to implement. The remainder of the fact sheet
provides further information on some or all of
these topics, and provides references for
additional guidelines.

Sizing and design criteria for erosion and
sedimentation control may be standardized for
cach local area. This handbock cannot develop
specific sizing criteda for all lopographies and
climates in California. Many local agencies
have developed such criteria and should be
consulted before sizing specific BMPs. A
common design storm for sizing lemporary
erosion and sedimentation controls is a two-

Construction Handbaok

DMPs for Erosion and
Sedimentation Control

Site Planning Considerations
ESCl Scheduling
ESC2 Preservation of Existing
Vegetation

Vegetative Stabilization
ESCI0  Sesding and Planiing
ESCI1  Mulching

Physical Stabilization
ESC20 Geotextiles and Mats
E5CZ1 Dusi Conurol
ESCZ2  Temporary Steam Crossing
ES5C23  Constuction Road Swabilization
ESC24  Subilized Conswuction Entan cs=

Diversion of RunofT
ESC30 Eanh Dike
ESC3]  Temporary Drains and Swalas
ESC32  Slope Drain

Welocity Reduction
E5C40  Ouust Prowection
E5C4]  Check Dams
ES5C42  Slope Ruugh:ningf?macing

Sediment Trapping/Filtering
ESC30  Silt Fence
ESC51  Suaw Bale Barrier
ESC52  Sand Bag Barrier
ES5C53  Brush or Rock Filier
ESC54  Siorm Drain Inlet Protection
ESC55  Sediment Trap
ESC56  Sediment Basin

year, 24-hour siorm. Sizing criteria given in
this handbook assume that such a storm would
result in 0.042 ac-ft/ac. of runoff (0.5 inches of
runoff). This should be appropriate for sizing
controls in most areas. Kesp in mind that these
controls must also be able 10 safely contain or

5.1 March, 1992 :



convey storms larger than the design storm for
erosion and sediment control.

These EMP fact sheets are suitable for inclusion
in many SWPPPs for erosion and sedimentation
control. They may be used to supplement and
provide details for erosion and sedimentation
controls shown on the project site map. In all
cases, however, local erosion and sedimentation
criteria and standards supersede the sugzesied
criteria on these fact sheets.

BMPs fact shests are provided for each of the

following BMP categories, and are consistent
with Workshest 5 in Chapter 2.

Construction Handboak

March, 1993
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BMP: schebuunG

J

Chjectives

oxssksaping Practica

inimis Disturbed Aress>
abilize Disturbed Areas

! DESCRIPTION
Sequencing the construction project to reduce the amount and duration of soil exposed o
=rosion by wind, rain, nmofT, and vehicle macking.

SUITABLE APPLICATIONS

Proper sequencing of construction activities to reducs erosion potendal should be incorpo-
{| ated mio the schedule of every construction project Use of otber, more costly yet less

|} effective, =osion and sedimentation conols, may ofien be reducsd through proper

| coosTuction sequeacing.

APPROACH

*  Project design considerations: Design project to integrate into existing land contours,
| Significant regrading of a site will require more costly erosion and sedimentation
cooun! measurss and may require that oo-site drainage facilities be installed.

vegetaton. Diswrbancs of highly erosive namral zreas (e.g.. st==p, unstable slope

! arcas, watscowses) should be minimized, while protecting other arzas may enhancs
site assthetics. Construction should nok disturb these areas (se= ESC2).

*  Avoid miny periods: Schedule major grading operatons during dry months. Allow

| enough time before rainfall begins to stabilize the soil with vegetaton or physical
means (se2 ESC 10w 24) or to install Lemporary sediment trapping devices (see ESC
50 w 56).

*  Practice rosion and sediment control year round: Erosion may be caused during dry
seasons by “freak”™ rainfall, wind and vehicle tracking. Thberefore, keep the site
stabilized year-round, and retain wet s=ason sediment trapping devices.

*  Minimize soil exposed at ooe time: Schedule projects to disturb paly small portions
of the site ar any one time. Complete grading as soon s possible. Immediare]y
stabilize the disturbed portion before grading the next portion. Practics staged
seeding—revepetate cut and fill slopes as the work progresses,

*  Trenching: Close and stabilize open trenches as soon as possible. Sequencs trench-
ing projects so that most open portions of the tench are closed before pew trenching
is begun.

e

REQUIREMENTS
* Cost
- Coastruction scheduling o reduce erosion may increase other consruction costs
due to reduced ecopomiss of scale in performing site grading. The cost-effec-
tuveness of scheduling techniques should be compared with the other, less
‘ effective erosion and sedimentation controls to achieve a cost-effective balance,

e

« In rate existng, natral areas: Inventory and evaluate the existin sit= terrain and
COrpo B E

Sediment |
Nutriesis

Toxic Materials
Oll & Grease '
Ficatable Materials ||

Cther Construction ||
Waste i

Ukely 1= Have
Significant Impact

FProbable Low or
Unimown impsct

Implementaticn
Requiremants
Capital Costs
O&M Costs
Msaintenance
Training
Suitibility for
Siopes >5%

00000

High O Low |

ESC1

Eest
Management
Frac:ticas\_—?
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BMP: scHEDULING ( Continue)

LIMITATIONS
There are oo significant limitagons o the vse of this EMP.

REFERENCES
Best Management Practcss and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona - 1992,

Erosion and Sediment Control Guidelines for Developing Arzas in Texas, U.S. Deparmment of Agriculmre, Soil Conses-

vation Servics, Fort Worth, Texas - 1976.

Storm Water Management for Coastruction Activites., Dcv:!o{:ling Pollution Prevention Plans and Best Management
Pracuices, U.S. Environmental Protection Agency, Office of Water (EPA 832-R-92-005) - Septembes, 1992

Virginia Erosion and Sediment Control Handbook, Third Edition, Virginia Department of Conservation and Recreaton,

Division of Soil and Water Conservaton - 1992,

ESC1
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BMP: PRESERVATION OF EXISTING VEGETATION

T

Chjectives
Housakeeping Practicu:
Contsin Waste
tabilize Disturbed Are
FProtect Siopes/Channei
Control Site Perimeler
Contral Internal Erosion

GENERAL DESCRIPTION
Carefully planned preservation of existing vegetation minimizes the poteatial of removing
| “rinjuring exisung tress, vines, shrubs and/or grasses that serve as erosion controls,

SUITAELE APPLICATIONS

I " Armas within site where no construction activity ocours, or occwrs at a later daga.

| *+ Sensitive arcas whers nawral vegewuion exist and should be preserved. such as: stesp
| lopes, watsrcoursss, and building sites in wooded areas,

|+ reas whers lccal, sate and federal government requires preservation, such as: vernal
pools, wedands, marshes, cermtain cak ress, eic.

| INSTALLATION/APPLICATION CRITERIA
*  Clearly mark, flag or fence vegetation or areas where vegeution should be praserved.

* " rzpare landscapin 3 plans which include as much existing vegetation as possible and
34t proper care of this vegetation both during and after construction,

*  Define and protest with berms, fencing, signs, eic., a sethack area from vegetation to
e preserved. Setback area size should be based on the location, species, size, age and
potential impact of adjacent construction activities or peTnanent improvements,

*  Proposed landscaping plans which do not include plant species that compets with the
existing vegetation,

* Do not locats construction traffic routes, spoil piles, ewc., where significant adverse
impact on existing vegetation may occur.

REQUIREMENTS
i = Maintenance
- Inspection and maintenance requirements for protaction of vegetation are low,
f - During construcuon the limits of grading or disturbance should be clearly marked
at all times,
- Irrigation or maint=nance of native trees or vegetation should conform w specifi-
cations on the Landscape Plan,
*  Cost
= There is little cost associated with preserving existing vegetation if properly
i planned during the project design, and may yield aesthetic benefits which
enhance properTy values,

LIMITATIONS

*  Requires forward planning by the owner/developer, contractor and design staff,

*  For sitzs with diverss topography, it is often difficult and expeasive to save existing
trees while grading the site sausfactorily for the planned development.

Targeted Pollutants
Sediment
Nutrients

Toxic Materials

Cil & Grease
Flostable Materials

O0000e

Cther Constructicn
Waste !

Ukely to Hrve
Significant impac:

Probable Low or ;
Unknown Impac? _'

Oe

Implementation
Requirements .
Capital Cosis |
O&M Costs
Maintenance
Training
Suitability for
Slopes »5%

®000O0

® High O Low

ESC2

L —

Eest
Manageman?
Practices\{ ki
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|

Additional Information — preservation of Existing Vegetation |

The best way 1o preven! excessive erosion is 1o not disturb the land. On a construction site, where extensive land
disturbance is necessary, a reasonable BMP would be to not disturb land in sensidve areas of the sits which nesd not be
altered for the project 1o be viable (e.g., natural walsrcourses, stecp slopes), and (10 design the site 0 incorporats pariicu-
larly unique or desireable existing vegetation inw the site landscaping plan. Clearly marking and leaving a buffer area
around these unique areas will both belp o preserve these areas as well as take advantage of natural erosion prevendon
and sediment trapping in nawrally vegetated arcas,

Existing vegetation to be preserved on the site must be protecied from mechanical and other injury while the land is
being developed. The purpose of protecting existing vegetation is w insure the survival of desirable vegetation for
shade, beautification, and erosion protection. Mature vegetation has extensive root systems that belp 1o bold sail in
place, thus reducing erosion. Also, vegetation helps to kesp soil from drying rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbancss of any kind should be allowed within a defined area
around the vegetation. For tress, no construction activity should occur within the drip line of the tree.

»  Acsthedic values: Consideraton should be given to foliage, Nowering habits, bark and crown characteristics (for
trees).

= Freedom from diseass and ot

+ Life span of tees: Shon-lived meas nesd not be preserved.

*  Eavironmental values; Habitar scresning; and buffers.

*  Sudden exposure: Save vepetation which grows in direct sunlight and is able o withstand radiated beat from :
proposed buildings and pavemenL

» Space nesded: Sufficient space must be provided betwesn the vegetation and any soucmres, electric and t=lzphone
lines, water and sewer lines, driveways and strests. Mark oees and shrubs with bright paint or ribbon so there is ne
doubt as to which trees and shrubs are 1o be J2ft and protected [rom damage during constructon.

Saving existing vepgetation and mature or==s on-site, beautifies the area and may save money by reducing new landscap-

ing requirements. Mature tress also increase property values and satis{y consumer aesthetic nesds.

The following iteria may be used for deciding which vegetadon will remain on the site: ‘

Preserving and protecting existing vegetation can often result in more stable soil conditions during construction. Careful
site planning and idendfication of plantings o presarve can provide erosion and sedimentation conwols during construc-
tion, and contribute 1o the assthetics of the development. For example, in Sacramento County a tree ordinance has besn
adopted that protects the native California Oak tree. Provisions 1o protect the tree and its root system during construction
must be specified in the project plans, and an arsa must be providad whers the soil stability may not be disturbed. No
grading or construction storage within the ges dripline is allowed.

ne atnn’ Arnliean
Building sit2s may be planned to intagrate existing vegetation and tress. Construction impacts must be considered.
Trench width for pipe construction projects and the location of permanent structures, such as buildings, needs o be
considered when preserving existing vegetation, including mature mess and their root system. MNative vegetation should ||
be preserved sines it is able o adapt to the climate. The USDA Soil Conservation Service should be contacied about
existing vegetation for sites throughout California. Mature tress are generally preferable o newly planted tress because
of the greater soil stabilization providsd by the extensive root system of a mature tree,

ESC2
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Additional Information — preservation of Existing Vegetation

Methods for protecting existing vegetation and tress:

*  Stake off root sysiem Limits (drip line of rree). Some counties limit construction within § feet of the tres drip lipe.

*  Fence off tbe area 10 be preserved or along the tre= drip line.

+  Flag or mark trees 1o remain in place.

*  Tree wells and retaining walls (permanent) belp preserve existing vegetation, but must be large encugh 1o ProLect the
root system (ses below),

{| + Forthe California Oak tres, no trenching or irrigation should be allowed within the driplines of the tres, sincs both

! these activities ars detrimental 1o the preservation of the tree.

i ©  Where grading under traes is necessary, excavation and fill should be limited 1o 1 foot within the driplines.

REFERENCES
| Best Management Practices and Erosion Control Manual for Construction Sites, Flood Conurol District of Maricopa
! County, Arizona, Seplember 1592,

County of Sacramento Tres Preservation Ordinancs - Seplember 1981,

Stormwater Management Water for the Puget Sound Basin, Washingion State Deparmnent of Ecology, The Technical
{| Manual - February 1952, Publication # 91-75.

] W':ter Quality Managzment Plan for the Lake Tahoe Region, Volume I, Handbook of Management Practices, Tahoe
R :ional Planning Agzncy - November 1928,

A
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BMP: SEEDING AND PLANTING

g2
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Objectives
* Housekeeping Practicas
Contain Waste
Minimize Disturbed Ares:

Cormtrol Site Perimeter
Control Intemal Ercsion

GENERAL DESCRIPTION

Sesding of grasses and plandngs of tre=s, shrubs, vines and ground covess provide long-
term stabilization of soil. In some areas, with suitable climates, grasses can be planted for
lemporary stabilization.

SUITABLE APPLICATIONS
*  Appropriats for sits stabilization both during construction and posi-coustruction,
*  Any graded/cleared areas where construction activities have cmased.
*  Open spacs cut and fill areas.
Steep slopes.
= Spoil piles.
i1+ Vegetated swales,
| * Landscape corridors.
*  Stream banks,

INSTALLATION/APPLICATION CRITERIA
Type of vegeradon, site and sesdbed preparation, planting time, fertilization and watsr
requirements should be considered for each application.

Grasses:

* Ground preparation: fetilize and mechanically stabilize the soil.

* Tolerant of shont-lerm temperatrs exmemes and waterlogged soil conditions.
Appropriats soil conditions: shallow soil base, good drainage, slope 2:1 or flarter,

* Dewelop well and quickly from seeds,

* Mowing, imigating, and fertlizing are vital for promoting vigorous grass growth.

Trees and Shrubs;

*  Selection Criteria: vigor, species, size, shape & wildlife food source.

*  Soil conditions: select species appropriate for soil,drainage & acidiry.

*  Other Faciors: wind/exposure, temperature extremes, and irrigation pesds.

Vines and Ground Covers:

* Ground preparation: lime and fertilizer preparation.

*  Use proper seeding rates.

*  Appropriate soil conditions: drainage, acidity, slopes.
*  Generally avoid species requiring irrigation.

Targeted Pollutants
Sediment
Nutrients

Toxic Materials

Ol & Grease
Ficatable Materisls

Cther Conatruction
Waste

ONONON VN VN

Likely to Heve
Spnificant Impact

Probabie Low or

O

Unknown Imoect

Implementation
Requirements
Capltal Coxts
CLM Costs
Maintenance
Training

Suhabllity for
Siopes >5%

00000

® Hgr O Low

ESC10
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|' BMP: SEEDING AND PLANTING (Continue)

! REQUIREMENTS

[+ Maintenanes

: - Shrubs and tress must be adequately waterzd and fentilized and if peedad pruned.

| - Grasses may ne=d 10 be watered and mowed. i

il Cost: Average annual cost for installation and maintenance (2 year useful life, sourcs: EPAL 1992)

; = Seading: 5300 per acre, appropriate for flar slopes and stable soils,

| - Seeding with Mulcking: $1,100 Per ace, appropriate for modeTate (o steep slopes and/or erosive soils.
| = Tress, shrubs, vines, and ground coves Cost, applicability based on species used and terrain fearures.

| LIMITATIONS
*  Permanent and temporary vegeation may not be appropriate in dry periods without irrigation.
|+  Fertlizer requirements may bave potential 1o create storm water pollution if improperly applied.

ESC10
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Additional Information — seecing and Planting

Permanent se=ding of grasses, sodding, and planang of tress, shrubs, vines and ground covers can provids long-1erm
stabilizadon of 50i]. Pe=manen; seading and planting conmibutes 1o long-term site assthetics and belps reduce ermsion by
reducing the velocity of runoff, allowing infiltration to occur, filtering sediments, and by bolding soil particles in placs.

Seading and planting should be applied as soon as final grading is dooe 10 all graded and cleared areas of the consoue-
ton site whers plant cover is wltimately desired. For example, vegertion may be established along landscaped corridors
anc buffer zones where they may act as filter strips (se= TCS in Chapter 5 of the Municipal Handbook). Additionally,
vegetated swales, ste=p and/or rocky slopes and soeam banks can also S&rve as appropriate areas for seading and
plandngs.

£ langnn Arnli H el
Applicaton of appropriats vegetation must consider: the seedbed or plantbed, proper seasonal planting times, wager
requirements fentilizer requirements and availabiliry of the selected vegetation within (he project’s regicn. Permanen;
plantings during the constructon stage of projects requirs careful coordination berween the bocal ageacy mspeciors,

Projec managers, CONSOUCHOO managers, and landscape contractor. Prowocols for coordination and implementation
proc=dures regarding site access, consmuction staging, and short- and long-t=rm plantng areas should be developed prior

10 the comsruction bid process. Whers possible. these prowocols should be established by and remain the responsibility of

the sit= owDer,

Because of the many availabie types of planis and ground covers and becanse sie condigons and land use vary so widely

within California, a set of general guidelines is includad for installason/application of grasses. re=s and shrubs, vines
and pround covers. However, your local municipality, Soil Conservation Service, agricultural extenuion, or other
resourcss shouwld be consulted on appropriats species, planting requirements, and maintenance nesds for your climats and
soils.

Grasses

Grasses, depending on the O'pe. provide shor-tesm s0il stabilizadon during construction or can serve as loog- =mm/
pemanent soil sabilization for disnurbed areas, In gencral, grasses provide low maintenancs 1o areas thar have besn
Cleared, gracled and mechanically stabilized.

lo iy
The selecton of the grass Iype is determined by the climats, irrigadon. mowing frequency, maintenance effort and soil-
bed conditons. Although grasses provide quick geminaron and rapid growth, they also have 2 shallow root systzm and
are pot as effective in stabilizring desp soils, where ress, shrubs and de=p rooted ground covers may be more appropriats.
ch::alg;ras.s:sar:ad.apuhl:mu:u:mimuCaﬁfmnhclimm,Th:ﬁgmﬂtbc:nduftbﬁs:fmsb.—..:ssbcwsappm-
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Additional Information — seeding and Pianting

Elantips:

The following stzps should be followed to ensure established growih:

1. Select the proper grass for the sitz.

2. Prepare the seedbed; soil should be fentilized and contain good topsoil or soil at least a 2:1 or flauer slope.

3. Broadcast the sesdings in the lat fall or early spring. In the late fall, sezdings should be planted by mid- Sepiember
Lo have established grass by the Ociober rainy season,

4. Inital imigation will be required often for most grasses, with follow-up irrigation and fenilization as nesded. ‘
Mulching may be required in dry climates or during drought years, '

Trees & Shrubs ‘

EF -ﬂiﬂn: |
Trees and shrubs, when properly selected, are low maintenancs plantngs that stabilize adjacent soils, moderats (he |
adjacent temperatures, filter air pollutants, and serve as a barrier 10 wind, Some desirable characteristics 1o consides in
s:ziecting ress and shrubs include: vigor, species, age, size and shape, and use a5 3 wildlifz food source and habitar

Tress and shrubs © be saved should be clearly marked so that no construction activiry will ks place within the ripline
of the plant. The sitzs for new plantings should be svaluated. Consider the prior use of the land: adverse soil conditions
suct 1s poor drainazs or acidiny: £posurt 10 wind, temperature extremes: location of utilities, paved areas, and securily
ligh= 2 and maffic zroblems.

Tmn:-\[anlinp: !
Tume 5f Year - Late fall through winter (November 1o February) is the prefered time for tansplanting in most of -
California

Preparation - Proper digging of a tresfshrub includes the conservation of as much of the root system as possible, Seil
ache:ing 10 Wbe rocts should be damp when the tres is dug, and kepl moist undl re-planting, The soil ball should be 12
InCI:s in diameter for each inch of diametsr of the trunk.

Sit= preparation - Refer o landscape plans and specifications for site and sail Preparation, and for ability w coordinzi=
coastruction swrategy with permanent vegetation.

Supporting the trurk - Many newly planted mrees/shrubs pasd antificial SUppOM IO prevenl excessive swaying.

Watering - Soil around the tres should be thoroughly watersd afier the tres is set in place. When the soil becomes dry,
the tres should be watered desply, but not oft=n. Mulching around the base of the res is belpful in preventing roots from
drying ouL

Vines & Ground Covers

Selection:

Vines, ground covers, and low growing plants, that cam quickly spread, come in many types, colors, and growth habits,
Some are suitable only as part of a small maintained landscape area, while some can stabilize large areas with lite
maintenance, Flowers, which provide little long-term erosion contol may be planted to add color and varietal appear-
ances.

ESC10
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Additional Information — Seading and Planting

Caution sbould be exercised in the non-native vegetation becawse of impacts to native vegetation on adjacent lands. For
example, species that may be planted at the construction sile can quickly spread and compets with eriginally undisturbed
vegetation such as the California Poppy and California buckwheat, both of which complete poorly with inmoduced
grasses (e.g., planting wild oats is illegal in California). In addition to stabilizing disnrbed soil, vines and ground covers
can perform the following funcuons:

l.. Provide anractive cover that does not need mowing.
2. Help o define maffic areas and conmol pedesmian movement.

Site P e
Ground covess are plants that namrally grow very close togetber, cansing severs competition for space nutrieats and
water, Soil for ground covers should be well prepared. The eatire area should be spaded, discad, or rototilled to a depth
of six to eight inches. Two to three mches of organic matesial, such as good topsoil or peat, should be spread over the
colire area.

Elapting:
The following steps will belp ensure pood plant growth.

Make the plantings following the contours of the land.

Diig the boles 1/3 larper than the plant root ball,

Kanow what depth to place the plants,

Use good topscil or soil mixorre with a lot of organic mater,

Fill bole 113 to 172 full, shake plants to scrle soil among roots, then water,
Leave saucer-shaped depression around the plant to bold water.

Water thoroughly and regularly.

Space plants according to the type of plant and the extznt of covering desired.

09 S OV LA B W p) e

EE”‘":H“Z

There are many different species of vines and ground covers from which to choose, but care must be taken in their
sclection. [t is essendal 1o select planting matesials suited 1o both the intended use and specific site characteristics. The
plants discussed in this handbook are those which are known o be adapted 1o California, and commonly available from
commercial ourseries. Additional information can be obtained from local nurserymen, landscape architects, and exten-
sion agents. An approved low water use plant list may be obtained from the Stats Department of Water Resources or the
Soils Consarvation Service,

| Maintenance

Geoperal requirements include:

*  Grass mainienance should be minimal w0 none. Irigation and regular fentilizing may be required for some types of
grasses, Mowing is oaly required in arcas where assthetics or fire harards are a concem.

*  Young trees should receive an inch of water each week for the first two years after planting. The tree should be
walered desply, but not more often than ooce per week,

* Transplanted trees should be fertilized on an annual basis,

*  Proper pruming, watering, and application of fertilizer is necessary 1o maintam bealthy and vigorous shrubs. A beavy
layer of mulch applied around the shrubs redoces weeds and retains moisture.

* Trim old growth as needed w0 improve the appearance of ground covers. Most covers nead once-a-year rimming to

promote growth. ESC10
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Additional Information — Seeding and Planting

1 imiIﬁIjr\:s

*  Construction activites are likely to injure or kill tress unless adequats protective measures are takeg, Direet contacy
by equipment is the most obvious problem, but damage is also caused by root stress from filling, excavation, or
compactng 0o closs 1o tress, :

*  Temporary se=ding can only be viable when adequats tme is available for plants o grow and establish,

*  Ove fenilizing of plants may cause polluticn of storm water nmaff.

*  Imigaton source and supply may be limiting.

REFERENCES

Best Management Practices and Erosion Control Manual for Coastruction Sites, Flood Control District of Maricopa
County, September 1992,

“Draft - Sedimentation and Erpsion Coorrol. An Inveatory of Current Practices™, USEP.A April 1990,

'| Cuides for Erosion and Sediment Controls in California, USDA Soils Conservation Servics - January 1991,

*liowa Enginesring, Int=rim Ercsion and Sedimentation Coagol for Coastruction Actvities, Urban Drainage and Flood
Conrol District, Deaves, Coloradao.

Mar::al of Standards of Erosion and Sediment Control Measures, Associarion of Bay Area Governments, Jun 1981,

Proposed Guidancs Specifying Management Measures for Sources of Noopoint Polludon ig Coastal Waters, Work
Gro. z Working Paper, USEPA, April, 1992,

Stormwater Management Water for the Puget Sound Basin, Washington Stats Deparmment of Ecology, The Technical
|| Manval - February 1992, Publication # 9175,

Water Quality Management Plan for the Lake Tahoe Region, Volume I, Handbook of Maragement Practicss, Tahoe
Regional Planning Ageocy - Novemnber 1988,
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BMP: muLcHING

Mulching

Objectives

Housekeeping Practcas

Cortain Wasts

Minimize Disturbed Arsas

Siabilize Disturbed dres

Cortrol Slte Peimeter
Controf Internal Erasion

GENERAL DESCRIPTION

Mulching is used to temporarily and permanently stabilize cleared or freshly sesded areas,
Types of mulches include organic materials, straw, wood chips, bark or other wood fibers,
decomposed granite, and gravel.

SUITABLE APPLICATIONS

*  Temporary sabilization of freshly seaded and plantad areas,

*  Temporary sabilization during periods unsuitable for growing vegetadon,

*  Temporary stabilization of areas that cannot be seadad or planted (e.g.. msufficient
rain, stesp slope).

il = Mulches such as gravel and dacomposed soils may be used as posi-Constructon

BEMPs, particularly in arid regions.

INSTALLATION/APPLICATION CRITERIA

Muleh prevents erosion by protecting the soil surface and fostering growth of pew
seedings that do pot stabilize by themselves. ;

{|* May be used with neuing to supplement soil stabilization,

*  Apply w planting areas where slopes ar= 2:1 or greatsy,

*  Binders may be required for ste=p arcas, or if wind and rupoff is a problem.

|+ Type of mulch, binders, and application rates should be recommended by manufac-
turer/conmactor,

{| REQUIREMENTS
* Maintenance
- Must be inspected weskly and aftar rain for damage or deterioration.
* Cost Average annual cost for installation and maintenance (3-4 month useful life,
source: EPA, 1992)
= Strzw Mulch: 57,500 per acre.
- Wood Fiber Mulch: $3,500 per acre.
- Jute Neming: $12,500 per acre.

LIMITATIONS
*  Wood fiber mulches should be used oaly in areas with over 20 inches annual precipi-

tatiog.
*  Organic mulcbes are not permanent erosion eontrol measures,

*  Mukhes tend o lower the soil surfacs lemperanoe, and may delay germination of
some se=ds.,

*  Permanent mulches for arid regions should include gravel and decomposed soils.

Targeted Pollutants

[ONONORON )X

Sediment
Nutrients

Toxic Matarials

Oil & Grease
Firoatahie Materis/s

Other Construction

Warsts

O e

Likety to Heve
Significant Impac!

Probadie Low or
Unicvown Impsct

0000

Implementation
Requirements

Capital Caris
OLM Costs
Maintenance
Training

Suttability for
Siopes >5%

High O Lew
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Additional Information — muiching

Mulching protects the soil from rainfall impact: increases infilration; conserves moisture around tress, shrubs and

seadings; preveats compaction and cracking of soil; and aids plant growth for seedings and plantings by bolding the

se=ds, fenilizers and topsoil in place until growth occurs. Mulches include organic materials, sTaw, wood chips, bark or

other wood fibers, decomposed granite and gravel. A variery of peings or mats of Organic or pon-Organic mateials and
chemical soil stabilization are practicss that may be used comjunctively with mulching.

Mulching may be applied to all graded and cleared areas of the constuction sile:

*  Areas which have been permanently seeded to assist in reiaining moisture, and o bold seadings;

*  Arcas which need temporary soil surface protection because se=ding canoot ocour due to the season:

| *  Areas betwesn tress, shrubs and centain ground covers:

- Areas whers climatic conditions require a soil moismre retention aid o avoid cracking of the soil and associar=d
‘ compaction, and require soil temperature modificarion,

Inerallaion/4 emlicytion Critera

[| Cnly a set of general guidelines is includad for applicadon and installagon of mulching on dismrbed lands becanse of the
v20us climates, soil conditions and Jand uses in California. Installation of mulch coasists of furnishing all materials,

‘ prepaning the soil surface and applying the mulch 1o all soil surfacs areas designatad on the project plans or established
by the site enginesr.

| VE"';EIE

|I Organic mulch materials, such as sraw, wood chips. bark and wood fiber, have besn found 1o be most effective where
} r=-vezetation will be provided by reseading. The choice of muleh should be based og the size of the area, sit= slopes,

, Sumace conditions such as bardneass and moisture: wesd growih and availability of mulch mar=ials.

; Wood Fiber Mulches: Wood fiber mulches consiet of specially prepared wood fiber processed to contin o growth

! g=mination inhibiting factors. The mulch should be from virgin wood, and be manufactured and processed so the fibes
't will rmmain in uniform suspension in water under agitation to form a bomogenous slurry. The fiber lengths should be as
loag as possible o increase the effectiveness for erosion control. Wood fiber mulching should not be used in areas of

I extremely bot summer and late fall seasons because of fire danger. When used as a tackifier with smaw mulch, wood
fiber mulches are good for steep slopes and severe climates, The California Office of the Soils Conservation Service
recommends a non-woxic mulch gresn dye be used 1o provide a visual aid in metering applications,

Wood Chips and Bark Chips: Wood and bark chips are suitable for application in landscaped areas that will not be

1 ciosely mowed. Wood chips do not require tacking, but do require nitrogen treament (12 pounds/ion) to prevent nutrient
| deficiency. Bark chips do pot require additional nitrogen fentilizer, When the wood sourcs is near the project site, wood
.+ and bark chips can be very inexpensive. Caution must be used in areas of st2=p slopes, sincs both wood and bark chips

| 120d 10 wash down slopes exceeding 6 perceat.

|
|
i
1
|
|

! Straw Mulch: Straw mulch is a good short-term protection most commonly used with se=ding. The mulch should be
|‘ from the curreat season's aop. A letter of cenificarion from the supplicr should be required to show that the staw was
i} baled less than 12 months from the delivery date. Wheat or oar straw is recommended.

I

|| Emuksified Asphalt Asphalt is used to adbere the mulch lo the ground sirface, preventing the mulch from blowing or
j¢ washing off. The type and quantity of asphalt vsed should oot result in a storm water polluton problem.

'* Binder: Binder should be fres flowing, poncorrosive powder produced from nanrral plant gum such as those marketed
under M-Binder, M145 Binder, or AZ-TAC. Synthetic, spray-oo materials are not recommended since thev tend 1o

| creats an impervious surface, and may eater the stormwale sewer system via discharge nmofT, ESC11
¥
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Additional Information — mulching

t (= £

Straw Mulch: Should be applied in an even, uniform manner, either by hand or by muleh blowing equipment Seaw

mulches must be anchored 10 prevent the mulch from being blown or washed off the site. Anchoring is achisved in rwo

ways:

. yscri_mpi.ng: The muich is anchored by running a heavy disc with flat, dull, sermated, closely-spaced blades over the
mulched soil. Effective crimping embeds the mulch about 2 inches into the soil without completzly covering it. The
disc should be run once or twice actoss the soil. About 2 1/2 wos of soaw mulch per acre should be applied if the
mulch is anchored by crimping. :

*  Tackng: Achieved using a emulsified asphalt or binder either independently or followed by crimping. If tacked, .
straw mulch may be applicd at a ratz of 1 3/4 ton per acre, and tacked with emulsified asphalt at a rats of 500 gallons | |
per acre. i

Wood Fiber Mulch: Typically applied with a hydroseeder at a rate of about 1000 1o 1500 pounds per acre, or as a slurry
coesisting of at least 150 pounds of binder, 400 pounds of wood fiber mulch, and 200 gallons of water per ace.

Bequirmmenis

Maintenance: Mulched areas require frequent inspection for damage and detericration. Requirements will vary greatly
based oa the type of mulch used and the type of vegetation to be established Vegetative mulches are usually not

|| intendad o be permanent; but are extended only as a base for re-sesding or re-vegetation. Whers a permanent anchor for
vegemdon is required, along st==p slopes or arzas of higher velocity flows, then a geotextle mat or net is recommendad
(se= ESC20),

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, September 1992,

Controlling Erosion of Constuction Sites, U.S. Department of Agriculture, Soil Conservation Servics, Agricultire
Information # 347,

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices™, U.S.EP.A_ April, 1950,
“Environmental Criteria Maoual”, City of Austin, Texas.

Guides for Erosion & Sediment Coantrol in California, USDA Scils Conservation Service - January 19‘31,‘

Manual of Standards of Ercsion and Sediment Control Measures, Association of Bay Arca Governments, June 1981,

Proposed Guidance Specifying Management Measures for Sources of Noopoint Pollution in Coastal Waters, Work Group
Working Paper, USEPA, April, 1992.

Soll Erosicn by Water, U.S. Department of Agriculture, Soil Conservation District, Agriculture Information Bulletin
#513,

Stormwater Management Water for the Puget Sound Basin, Washington State Deparmment of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Water Qualiry Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe

Regional Planning Agency - November 1988, ESC11
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BMP: GEOTEXTILES AND MATS

Objectives
Housekesping Practizas
Contzin Waste
Uinimize Disturbed Arsas

Labilize Disturbed Arsas
Erotoct Slopes/Channels >

Control Site Perimeter
Control Internal Erosion

R -

GENERAL DESCRIPTION
Matings made of nanural or synitbetic material which are used to tempararily or perma-
nendy swabilize soil.

STTTABLE APPLICATIONS

T pically suited for post-construction site stabilizarion, but may be used for t=mporary
stabilization of highly ercsive soils,

*  Chanpels and streams.

* tiespslopes,

INSTALLATION/APPLICATION CRITERIA

Matings may be aprlied w disturbed soils and where existing vegetaton has besn
removed. The following organic marting materials provide emporary protection until
permanent vegelation is established, or when seasonal circumstances dictate the nead for
lemp-rary sabilizauorn unul weather or construction delays are resolved,

*  Jule maitings,

*  Loaw marnings.

Tbe iollowing synthetic martings may be used for either lemporary or post-Construction
stabilization, both with and without vegewation

*  Excslsior maaing,

*  Glass fiber maning.

=  Staples.

*  Muich pettings,

REQUIREMENTS

| = Maintenance

- Inspect monthly and after significant rainfall.

- Re-anchor loosened matting and replace missing mating and staples as required.
*  Cost

- Relatively high compared to other BMPs.

LIMITATIONS

*  Manings are more costly than other BMP practices, limiting their use to areas where
other BMPs are inefTective (e.g., channels, steep slopes).

* May dslay seed germination, due to reduction in soil [emperature,

* Insallaton requires experienced contractor 1o ensure soil stabilization and erosion
protecuon.

Targeted Pollutants

Sediment
Nutrients
Toxic Materials
Cil & Grease

O0000e

aste

Ficstable Materials
Other Construction

Likety to Heve
Significant Impact

FProbabis Low or
Unknown Impsct

O

Implementation
Requirements
Capital Costs
O&M Costs
Msintenance
Training
Suitability for
Skopes >5%

®000e®
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Additional Information — Geotextiles and Mats

Maunings are used 1o reduce erosion from rainfall impact, hold soil in place, and absorb and hold moisture near the sail
surface, Additonally, matings may be used to stabilize soils until vegetation is established. This practics may be used
alone or with a mulch during the establishment of protective cover on critical slopes (sez ESC11, Mulching).

Suitahie Annlicat 3
Maunings are commonly applied on short, steep slopes where erosion bazard is high and vegetation will be slow 1o
establish. Martings are also used on stream banks where moving water at velocities betwesn 3 fps and 6 fps is Likely 10
wash out new vegetation, and in areas where the soil surface is disturbed and whers existing vegetation bas been re-
moved. Matting may also be used when se=ding cannot occur (e.g., late season construction and/or the arrival of an early
rain szason). Erosion contol maging should be considered when the soils are fine gratoed and potendally erosive.

The following natural or synthetic matings are commonly used:

Jugs Mar - should be cloth of 2 uniform plain weave of undyed and unbleached single jule yamn, 48" in width, and
weighing an average of 1.2 pounds per linzar yard of cloth with a tolerance of plus or minus five (5) percent, with
approximately 78 warp ends per width of cloth and 41 weft ends per linear yard of cloth. The yarn should be of a loossly
twisted construction baving an average rwist of not less than 1.6 turns per inch and shall not vary in thickness by morz
than its normal diameter,

Slow Mar - should be a machine produced mat consisting of 70% (23%) agriculwral swaw and 305 {(=3%) coconut
fiber. The blanket should be of consistent thickness with the straw and coconut fiber evenly disributed over the entire
arza of the mat. The blanke: should be covered on the 1op side with polypropylene netting having an approximate 5/8” x
5/8" mesh conwining ulraviolet additives to resist breakdown, and on the bodom with a polypropylene netting with an
approximate “ x " mesh. The blanket should be sewn together with cotton thread.

Exgalsior May - should be wood excelsior, 48 inches in widw plus or minus one inch and weighing 0.8 pound per square
yard plus or minus ten percent The excelsior material should be covered with a netting to facilitatz bandling and 10
increase strength,

Qlzss Fiber Maying - should be of bonded textile glass fibers with an average fiber diameter of eight o twelve microns,
two o four inch strands of fiber bondad with pbenol formaldebyde resin. Mat should be roll type, water permeable,
{| muinimum thickness inch, maximum thickness inch, density not less than three pounds per cubic fooL

Stavles for anchoring soil stabilizing materials should be Number 11 gauge wirs or beavier. Their length should be six 1o
ten inches, with longer staples used in loose, unstable soils.

Other Mylch Nettine - such as papes, plastic, cotwon or fiber glass marting should be installed according 1o the
manufactursr's recommendations.

< a) 1 [y
Organic maning materials have bezn found to be effective where re-vegetation will be provided by re-sesding. The
choice of matting should be based on the size of area, side slopes, surface conditions such as bardness and moisture: wesd
growth and availability of materials. Mauing strengths and uses vary, therefore, manufacturer’s specifications must be
followed. Proper installation of mattings is critical in order 1o obtain firm, continuous contact with the soil.

=
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Additional Information — Geotextiles ang Mats

protective mat with the soil surface.

to dasign of planting,

| an< finisbed according 1o the requirements of the manufacturer’s recommendations.

|| staples about four inches down slope from the wench with staples twelve inches apart

.1' sumularly secured with a double row of staples.

lent standards,

Final Check: Check the following afier the mating is installed:
* Make sure manting is uniformly in contact with the soil.

*  Alllap joints are secume,

*  All staples are flush with the ground.
*  All disturbed areas sesded.

I. iatiane

limits the use of matings o areas of concentratad channel flow and steep slopes.

srengths and uses vary; the manufacturer's specifications should be followed.

Site Preparation: After the site has besn shaped and graded 1o the approved design, prepare a friable se=d bed rela-
uvely free from clods and rocks more than | inches in diametsr and any foreign material thar will prevent contact of the

‘| Planting: Ferilize and se=d in accordance with sezding specifications or other types of landscaping plans. When using
[{ jute maning on a sseded area, apply approximately balf the se=d before laying the mat and the remainder afier laying the
'| mat. The protective matling can be laid over areas where grass has been planted and the seadlings have emerged. Where
vines or other ground covers are 1o be planted, lay the protective mattng first and then plant through matting accordin g

Erosion Stops: Erosion stops are made of glass fiber strips, excelsior matting strips or tight-folded juts mazing blanie:
or strips for use on ste=p, highly erodible watercourses, The SLops are placsed in narrow trenches six o twelve inches
| de=p acwoss the channe! and left Aush with the soil surface. They are to cover the full cross section of designed flow.

! Laying and Securing Matting: Before laying the maning, all erosion stops should be installed and the friable sead bed
made free from clods, rocks, and roots, The surfacs upon which the separation fabric will be placed should be compacted

Most matting comes with the manufacturer’s recommendarions for installation. Most channels will require multiple

.| wicihs of maning, and the mauing should be unrolled starting at the upper end of the channel, allowing a four inch
overlap of mattings along the center of the channel, To secure, bury the top ends of the matting in a narrow trench, a

minimum of six inches desp, Backfill wench and tmp firmly to conform w channe] crose secuon. Secure with a row of

| Where Diallng crosses erosicn stops, reinforce with 2 double row of staples at six inch spacing. using a stagsered patter
on zither side of the erosion stop. When the matung is overlapped. the discharge end of the mating liner should be

| Mechanical or manual laydown squipment should be cpable of handling full rolls of fabric, and laying the fabric
smeethly, without wrinkles or folds. The equipment should mas1 the fabric manufacturer’s recommendations or equiva-

Properly installed martings provide excellent erosicn control but do so at relatively high cost. This high cost typically

installation is critical and requires experienced conwractors. The contractor should instal] the martin £ material in such a
manner that continuous contact berwesn the material and the soil occurs, otherwise the material will not stabilize the soil
and erosion will occur beneath the mat=rial, Ulraviole! protection may be required on some geotex tiles. Matting
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Additional Information — Geotextlles and Mats

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, September 1992.

Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Servics - January 1991.

Stormwater Management Water for the Puget Sound Basin, Washingion State Deparument of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

|| Water Quality Managzment Plan for the Lake Tahoe Region, Volume I, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988,
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Additional Information — geotextiles and Mt

S ANCHOR SIOT: BURY THE UP-CHANNEL END OF THE
& NET IN A 12” DEE> TRENCH. TAMP THE SOIL FIRM( o
STAPLE AT 12" INTERVALS ACROSS THE NET.

QVER| AP; OVERLAP EDGES OF THE STRIPS
AT LEAST 4“. STAPLE EVERY 12° DOWN THE
CENTER OF THE STRIP.

JOINING STRIPS; INSERT THE NEW ROLL OR MNET

IN A TRENCH, AS WITH THE ANCHOR SLOT. OVERL AR

THE UP-CHANNEL END OF THE PREVIOUS ROLL 18~ AND
TURN THE END OF THE FREVIOUS ROLL. JusT ELCW THE
ANCHOR SLOT., LEAVING 6~ OVERLAP.

LHEECK SLOTS: ON ERODIBLE SOILS OR STES?

SLOPES, CHECK SLOTS SHOULD BE MADE EVERY IS FEET.
INSERT A FOLD OF THE NET INTO A 6~ TRENCH AND
TRAMP FIRMLY. STAPLE AT 12° INTERVALS ACROSS THE
NET. LAY THE NET SMOOTHLY ON THE SURFACE OF THE
SOIL - DO NOT STRETCH THE NET. AND DO NOT ALLOW
WRINKLES, :

T
o

M 1 T T g,
PLACE THE END OF THE NET IM
A 127 SLOT ON THE UP-CHANNEL
SIDE OF THE STRUCTURE.
FILL THE TRENCH AND TAMP FIRMLY,
ROLL THE MNET UP THE CHANNEL,
PLACE STAPLES AT 12~ INTERVYALS
AL?NG THE ANCHOR END OF THE
NET.

| N ESC20
B T
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OM STEEP SLOPES. APPLY STRIPS

OF METTIMG PARALLEL TO THE
DIRECTION OF FLOW AMD AMNCHOR

SECURE

oW SLOPEZ. STRIFS
OF METTING MAY BE APPLED

ACROSS THE SLOPE.

Additional Information — gectextiles and Mats
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EMP: pustcontROLS

Cbjectives

Bastrniny Pt

Corrtain Wists

SRS Quistes ius>

Frotect Slopes/Chanrels

Controd Internal Erosion

i e T |

| GENERAL DESCRIPTION

| Dust control measures are used 1o stabilize soil from wind erosion, and reduce dust
|! zenerated by construction actvides.
|

|

|
| SUITABLE APPLICATIONS
*  Clewing and grading activides,
:' *  Consmucico vehicle maffic oo unpaved roads.
1+ Drilling and blasting acsivites.
: Sediment racking onto paved roads.
i -oil and debris storage piles.
|+ Eatch drop from froot end load=s,
% ATEas with unstabitized soil,
t1*  Final prading/site stabilization usually is sufficiznt 1 control post-construction dust
: TMITTES,
{ INSTALLATION/APPLICATION CRITERIA
| *  Ichedule consruciion acdvities 1o minimize exposed arca (Sec ESC ).
*  Quickly stabilize exposed soils using vegetation, mulching, spray-on adbesives,
calcium chloride, sprinkling, and stone/gravel layering (Ses ESC 10 and 11).
il* Identify and swabilize key access points prior o commescement of consrucion (Ses
| ESC 24).
‘| Minimizing the impaz of dust by anticiparing the direction of prevailing winds,
| *  Direct most construction traffic o smbilizad roadways within the project site (See ESC
3).

‘ REQUIREMENTS

[|* Maintenance

- Most dust control measures require frequent, ofizn daily, anention.

il*  Cost

- Insmllation costs for water/chemical dust suppression are low, but anoual costs
may be quite high since these measures are effective for oaly a few hours to a few
days.

LIMITATIONS

*  Watering prevents dust only for a short period and should be applied daily (or more
often) o be effectve,

* Overwatering may cavse erosion.

{I* Ol should not be usad for dust conrol becanse the oil may migrats into drainageway
and/or sesp into the soil

J *  Cernain chemically-treared subgrades may make soil water repellant, imcreasing nmoff.

e e

Targeted Pollutants

Sediment
Nutrients

Toxk Materials

Ol & Grease
Ficatable Materis/s

Cther Construction
Wasie

Uksly o Heve
SHpnificant impact
Probabie Low or
Uninown Impect

O @e O0O0O0OO0OOe®

Implementaticn
Requirements
Capiial Costs
O&M Costs
Maimtenance
Training

Sultability for
Sicpes >5%
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ESC21

Best
Managemen
Practices
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Additional Information — Dust Controls J

California’s mediterranean climate, with short wet seasons and long bot dry seasons, allow the soils 1o thoroughly dry
out During these dry seasons, construction activities are a1 their peak, and dismirbance and exposed arcas are incrpas-
ingly subject to wind erosion, sediment racking and dust generated by construction equipment.

Dust coatrol, as a BMP, is a practice that is already in place for many construction activites. Los Angeles, the North
Coast and Sacramento, among others have enacted dust control ordinancss for construction activities that cause dust 1o be }|
transporied beyond the construction project propermy line. Recealy, the Staie Air Resources Control Board has, under the ||
authority of the Clean Air Act, started to address air quality in relation o inhalable pardculate maner kess thas 10 micons ||
(FM-10). %)% of these zmall pardcles are considered to be dust. Existing dust contol regulations by local agendies,
municipal departments, public works department, and/or public bealth departments are in place in some regions within
California. For jurisdictions that have no formal dust coogol regulations and/or standards, Sections 10, 17 and 18 of
CalTrans’ Standard Specifications provide detailed provisioas for dust coatrol practices,

Many local ageacies require dust cootrol in order to comply with Jocal nuisance laws, opacity laws (visibility impair-
ment) and the requirements of the Clean Air Act. The following are measures that local agencies may have already
implemeated as requirements for dust coatrol from conmactors:

»  Constmicsion & Grading Penirs: Fequire provisioas for dust conmol plans; [
*  QOpaciny Emissjon Limits: Enfores compliance with California air polluton contol laws: |
*  Increass ovemall enfoecemeny activides: Priority given o cases involving citizen complaints; ‘
* Mamain Field Applicirion Becords: Require records of dust contol measurss from contractor;

*  Siommwater Pollytion Prevenrion Plan: (SWPPP): Integrat= dust control measures inio SWPPP.

Dust conrol BMP's generally stbilize exposed surfaces and minimize activities that suspend or track dust particles,
Table ESC21.1 shows which Dust Conzol BMPs apply to site conditions which cause dust. For beavily raveled and
disturbed areas, wet suppression (watering), chemical dust suppression, gravel or asphalt surfacing, lemporary gravel
COOSTUCLion enrances, equipment wash-out arcas, and haul uck covers can be employed as dust coatrol applications.
Permanent or emporary vegetation and mulching and sand fences com be employed for areas of occasional or po con-
|| stucton maffic. Preventive measures would include minimizing surface areas 1o be disnrbed, limiting og-sits vehicle
traffic 1o 15 miles per bour, and controlling the number and activiry of vehicles on a site at any given time.

Many of the reasonably available control measures for conwolling dust from construcion sites can also be mplemented
as BMPs for storm water pollution prevention. Those EMPs melude:

*  Pave, vegetas, or chemically stabilize access points whers unpaved waffic surfaces adjoin paved roads.

*  Provide covers for haul trucks Uransporung materials that contribute o dust

*  Provide for wet suppression or chemical stabilization of exposed soils.

*  Provide for rapid clean-up of sediments deposited on paved roads. Furnish stabilized constructon road entances
and vehicle wash down areas,

*  Suabilize unpaved haul roads, parking and staging areas. Reduce spesd and trips on tnpaved roads,

*  Implement dust control measures for material stockpiles.

* Preventdrainage of sediment laden storm water oato paved surfaces,

*  Stabilize abandoned construction sites using vegetaton or chemical stabilization methods,

*  Limit the amount of areas disnirbed by clearing and earth moving operations by scheduling these activities in phases.

For the chemical stabilization, thers are many products available for chemically stabilizing gravel roadways and stock-
piles. The types of chemicals available and recommendations for their use are tabulated in Table ESC 21.2, Commoaly
Used Chemicals for Dust Coatrol.

ESC21
!
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Additional Information — pust Controls

In addition, there are many other BMPs identifiad in this handbook that provide dust conmol including:

Seeding and Plantings (ESC 10)
*  Mulching (ESC 11)
* Construction Road Stabilization (ESC 23)
*  Stabilized Construction Entances (ESC 24)

+ *  Oil reated subgrades should not be used because the oil may migrate into drainageways and/or se=p into the soil,

' Chemically treated subgradss may make the soil water repellant, mtefering with long-term infilraton. and the
vegetation/re-vegetation of the site, Some chemical dust SUppressants may be subject 1o freezing and may contain
solvents and should be handled propely.

*  Asphalt as a mulch tack or chemical mulch, requires a 24 bour curing time o avoid adherenes 1o equipment, workes
shoes, etc. Application should be limited because asphalt surfacing may evenmally migrate into the drainage

Svslem,
* Incompacted areas, watering and other liquid dust contol measurss may wash sediment or other constimuents inw
tbe drainage system.

J'

| RE-ERENCES

{| Bec. Management Pracsices and Erosion Control Manual for Construction Sites, Fiood Conol Dismict of Manicopa
i1 Cou. ty, Arizona, September 1992,

! Ca'ifomaia Air Pollutice Contol Laws, California Air Resopress Board, 1992

CalTrans, Standard Specificarions, Sections 10, "Dust Cootrol™; Secton 17, “Watering™; and Section 18, “Dust Pallia-
tive™,

Preroects for Auaining the State Ambient Air Quality Standards for Suspended Particulate Marne- (PM10), Visibility
Rz icing Partcles, Sulfates, Lead. and Hydrogen Sulfide, California Air Resources Board, April 1991.

Sacramento County, Winterization Ordinancs & Dust Control Ordinancs {example).

USDA Scil Conservation Service, “Guides for Erosion zud Sediment Conmol™.
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BMP: TEMPORARY STREAM CROSSING

Cbjectives

 Housekeeping Practices

Contain Wasta

Hinimize Disturbed Ares
Siabilize Disiurbed Arez=
ioet Sopes/ChariaD>
Controf Site Ferimeter
Contrel Internal Erasicn

GENERAL DESCRIPTION

A lemporary access stream crossing is a temporary culvest, ford or bridge placed across a
walerway o provide acesss for construction purpescs for 2 period of less than one vear,
Temporary access crossings are not int=nded w be used to maintain traffic for the general
public.

SUITABLE APPLICATIONS

Temporary sweam crossings should be installed ar all designatad crossings of perennial
and intemitient streams oo the constructon site, as well as for dry channels which may be
significantly eroded by construction traffic..

INSTALLATION/APPLICATION CRITERIA

Requires knowledge of sueam flows and soil strength and should be desipned under the
direction of a California regisizred engineser with knowledge of both bydraulics and
construction loading requirements for strucmures,

REQUIREMENTS
= Maintenance
- Inspect weskly and afier each significant rainfall, including assessment of
foundatcns.
- eriodically remove silt from cossings.
- Replacs Jost aggregats from inlets and outlets of culverts.
«  Cost
- CalTrans Construction Cost Index for temporary bridge crossing is $45-595 per
square fest,
LIMITATIONS

* May be an expensive for a temporary improvement.
*  Requires other BMPs 10 minimize soil disirbance during installation and removal.
*  Fords should only be used in dry weather.

Targeted Poliutants
Sediment

Nutrients

Toxic Materials

Qil & Grease
Ficstabla Materisls

Cther Construction
Wasie

O0O000Oe

Likaty to Heve
Significant Impac!

Probable Low or
Unknown Imoact

O

Implementation
Requirements
Capital Casts
C&M Costs
Maintenance
Training
Suftability for
Skpes >5%

O0000
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Additional Information — Temporary Stream Crossing

i A lemporary access stream crossing is a culvert. ford, or bridge placed acToss a waterway 10 provide access for construc-
ton for a period of less than one year. Temporary access crossings are nol intended 1o be used for general public rafTic.

Tae purpese of this BMP is o provide a safe, erosion-fres access across a stream for construction equipment. Minimum
standards and specifications for the design, construction. maintenance, and removal of the structurs should be established
by an engineer registered in California. Temporary stream crossings may be necassary to prevent construction equip-
ment from causing erosion of the soream and tacking sediment and otber pollutants into the sream.

Temporary stream crossings ars used as access points 1o construction sitss when other detour routes may be oo long or
i burdensome for the construction equipment. Often beavy construction equipment must cross sreams or cresks, and
detour routes may impose 100 many constraints such as being 100 nammow or poor soil strength for the equipment load-
_f ings. Additionally, the contractor may find a lemporary siream crossing more economical for light-duty vehicles 1o use
I for frequent crossings, and may bave less eavironmental impact than construction of a lemporary access road,

Tnetallarion/ Applicadon

Temporary access stream cossings sbould be sizad and installed according 1o the drainape design criteria of the local
miunicipality. Design criteria should be based on standard enginesring practicss for culver design with provisions for
runimizing impacts on disturbed crossing arzas, Thres nypes of IEMPOrary access stream cTossings may be considered:

Iomnomry Aceece Cplve: A Lemporary access culvert is effective in conuolling erosion but will cause erosion
durir. ; inswllation and removal. A Lemporary culven can be easily constuciad and allows for beavy equipment leads.

I=mpomry Access Ford: A temporary access ford provides linls sediment and erosion control and is ineffective in
conuolling erosion in the soream channel, A temporary ford is the least expensive sream crossing and allows for
mazimum load limits. It also offers very low maintsnance. Fords are more appropriate during the dry seaton and in a~d
az of California,

I mpomry Accees Brides: With the appropriate materials and designs, a Lemporary accsss bridee causes the [eag
erosi.o of the sream channe! crossing during its installation and removal,

During the long summer construction season in California. rainfall is infrequent and many srzams are drv. Under thess
conditions, a temparary acesss ford may be sufficient A ford is not appropriais if constuction will continus through the
winter rainy season, if summer thunderstorms are likely, or if the soream flows during most of the year, Tempaorary
acz=ss culverts and bridgss should then be considered and, if used, should be sized o pass a significant design storm
(i.z, at least a 10-year storm). The temporary stream crossing should be protacied against erosion, both 1o prevent
euzessive sedimentation in the stream and o prevent wasbout of the crossing (and, conscquendy, cosudy consmuction
delays).

jrati
Special care must be taken when Crossing an environmentally sensitive waterway. Oils or other pot=ntially hazardoys
matenals shall not be used for surface reaments, Strest runoff should not be allowed 1o spill down crossing sideslopes.

Constuction in watereourses should be ar or near the natural elevation of the soeam bed 1o prevent any potential
flooding upstream of the crossing. In addition, the following limitations may apply:

ESC22
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Additional Information — Temporary Stream Crossing |

*  May be expensive mporary cost

*  Increased soil disturbance upon installation and removal

il * Temporary culverts need regular maintenance and can canse erosion if the culven becomes clogged.

« A temporary ford offers little if any erosion control in flowing streams and can often make erosion worse. Fords
should only be used in the dry season on dry streams.

Coastruction in waterways is subject o additonal permit requirements. Cootact the local mumicipal storm water agency
for addidonal information.

REFERENCES !
Bank and Shore Protzction, CalTrans - November 1970. !

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, September, 1992,

ESC2z2
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Additional Information — Temporary Stream Crossing

AGGREGATE FiLl=— 127 MIN
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] AGGREGATE FiLL
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Additional Information — Temporary Stream Cressing

SURFACE FLOW —
DIVERTED BY SWaLE
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BMP: coNsSTRUCTION ROAD STABILZATION

Objectives
THousekeoping Pracics
Contain Waste
Minimize Disturbed Areg
Labilize Disturbed Area
et SopeslCharaaTe
Controf Site Perimeter

Control Internal Eresizn

GCEZNERAL DESCRIPTION

A roess roads, subdivision roads, parking areas, and other on-site vehicle transportation routss
s=ould be stabilized immediately after prading and frequeady maintained W prevent erosion
=24 contol] dust

: - ITABLE APPLICATIONS

*  Temporary construction traffic.

*  Phased construction projects and off-site road accsss.
*  Detour roads,

+  Construction during wet weather,

DNSTALLATION/APPLICATION CRITERIA

*  Road should follow topographic contours to reducs erosion of the roadway,

* "heroadway slope should not excasd 15 percent

*  Cravel roads should be a minimum 4-inch thick. 2-3 inch coarse aggregats base
2pplied immediately afier grading, or as recommendsad by scils enginesr,

*  Chemical stabilizers or water are usually required on gravel or dirt roads o prevent
dust (se= Dust Conol ESC 21).

REQUIREMENTS
*  Maintenance
- Periodically apply additional aggregats on grave!l roads.
- Actve din construction roads are commonly watered thres or more times per day
" during the drv season.
- Inspect weskly, and after each rain.
-  Repair any eroded areas immediately.
= Cost
-  Gravel construction roads are moderately expensive, but cost is often balanced by
reducdons in construction delay.
- No additional costs for dust control on construction roads should be required
above that needed to mest local air quality requirements.

LIMITATIONS
*  The roadway must be removed or paved when construction is complete.

*  Cenain chemical stabilization metbods may cause storm water or soil pollution and
should not be used (see Dust Congol ESC 21).

*  Management of construction traffic is subject w0 air quality control measures. Contact

the local air quality management agency.

Targeted Pellutants

Sediment
Nutrients

Toxic Materials
Qil & Grease
Floatable Matarials

Other Construction
Waste

O00O00e

Ukaly 1o Have
Significant Impact

Probable Low or
Unknewn Impact

O

Implemantation
Requirements

Capital Costs
O&M Cosis
Maintenance
Training
Suitability for
Skopes >5% [
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Additional Information — Construction Road Stabilization

|| Areas which are graded for construction vehicle transport and parking purposes are especially susceptible 1o erosion and
dust. The exposed soil surface is contnually disturbed, leaving no opportunity for vegetative stabilization. Such areas
also tend w collect and ransport runefl waters along their surfaces. During wet weather, they often become muddy
Quagmires which generale significant quantities of sediment that may pollute nearby streams or be transporied off-site on
the wheels of construction vehicles. Dirt roads can become so unstable during wet weather that they ars virally
unusable.

Efficient construction road stabilization not only reduces on-site erosion but can significantly spe=d on-site work, avoid
instances of immobilized machinery and delivery vebicles, and generally improve site efficiency and working conditions
during adverse weather,

crallammn' 4 Je iy Ttsl
Where feasible, allemative routes should be mads for construction raffic; one for use in dry condition, the other for wet
conditions which incorporate the measures listed for this BMP, Permanent roads and parking arcas should be paved as soon
as possible after grading. As an alizmative where construction will be phased, the early application of gravel or chemical
stabilization may solve potential erosion and siability problems. Temporary gravel roadway sbould be considersd during the
rainy season and/or on slopes greater than 5 peresnt

When gravel road is nesded. apply a minimum 4-inck course of 2 © 4~inch crushed rock. gravel base, or crushed surfacing
base course immediat=ly aft=r grading or the compl=tion of utiliry installation within the right-of-way. Chemical stabilizaton
may also be used upon compacted native sub-grade (sez the Dust Control BMP ESC 21). Tbese chemical conmols should
be applied per the manufaciurer's directions.

Temporary roads should follow the contour of the natural terrain 1 the maximum extent passible. Slope should not exce=d
15 pereenL Roadways should be carefully graded 1o drain mansversely. Provide drainage swales on each side of the road WA
in the casc of a cowned section, or oae side in the case of super-elevaied section. Simple gravel berms without a trench cr
(] also be usad, :

Installed inlets should be protzcied 10 prevent sediment-laden water from entering the storm sewer syst=m (se= “Storm Drain
Inlet Protection™ ESC 54).

REFERENCES

Best Management Practices and Erosion Cenuol Manual for Construction Sites, Fiood Control Distrsict of Maricopa
County, Arizona, Scplemberl992.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Junel981,

Siwormwater Management Water for the Puget Sound Basin, Washington State Deparmnent of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Virginia Erosion and Sedimentation Control Handbock, Virginia Deparunent of Conservation and Recreation, Division
of Soil and Water Conservaton, 1991,

Water Qualiry Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988,
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SMP: STABILZED CONSTRUCTION ENTRANCE

Objective:

(: EO«'.HI&'%"!}Q P:' .l- :':I;-';@

Contain Wasie

CHinimize Disturbed drezs

Protsct Sicoas/Channaels

Tontrol Site Pacimese>

Comtrod Intemal Erosion

GENERAL DESCRIPTION
| The construction entrance practice is a stabilized pad of aggregate underlam with filter

from a public right-of-way, scess, alley, sidewalk or parking arca. Stabalizing the
| consouction eatrance significantly reducss the amount of sediment (dust, mud) rackesd
|' off-site, especially if a washrack incorporated for removing caked on sediment.

.| SUTABLE APPLICATIONS

. 4ll points of constuction ingress and egress.
*  npaved arzas where sediment tracking occurs from site oo paved roads,
i M.

]
v

“ALLATION/APPLICATION CRITERIA

Constuct on leve! ground where possible.

Flopes should be 1-3 inches,

--iinimum depio of stones should be 6 inches or as recommended by soils enginesr,
—z3gth should be £0-foot minimum, and 30-foxX minimum width,

I] * -Tovids ample nurning radii as pant of camance.

UIREMENTS

*  Mainlenance

-l - Inspect monthl: and after each rainfall.

Replace gravel inaterial when surfacs voids are visible.

! - Remove all sediment deposited on paved roadways within 24 hours.,

| -  Remove gravel and filter fabric at completon of constructicn

]+ Cost Average annual cost for installation and mamtenance (Sourcs: EPA, 1992)
| - Without Wash Rock: $1500 each.

- With Wash Rock: $2200 each.

LIMITATIONS
{| * Requires periodic top dressing with additional stopes.
Should be used in conjunction with strest swesping oa adjacent public right-of-way.

| cloth located ar any point where traffic will be entering or leaving a construction site w or

Targeted Pollutants

Sediment

Nutrents

Toxk Msterizls

O/l & Grease
Ficatat/e Materials
Other Construction
Waste

Lksly to Have
Significant mpac!

Frobabhe Low or
Unimown Imosc?

Oe 000000

abilire Disturbed Aras !

Implementation
Reguirements
Caplial Costs
OEM Costs
Maimienance
Training
Sultabflity for
Slopex >5%
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Additional Information — Stabilized Construction Entrance i

A swmbilized construction entrance is a pad of aggregate underlain with filter cloth located at any point whem= maffic will
be eoteriog or leaving a construction sits w0 or from a public fight-of-way, street, alley, sidewalk or parking area The
purpose of a stabilized construction entrance is o reducs or eliminate the tracking of sediment onto public rights-of-way
or streets. Reducing mackout of sediments and other pollutants cato paved roads helps prevent deposition of sedimens
into local storm drains and production of airborne dust

Where trafTic will be entering or leaving, a stabilized construction entrance should be used at all points of coasuction
ingress and egress. NPDES permits require that appropriate measures be implemeanted to prevent trackout of sediments
ontw paved roadways, which is a significant source of sediments derived from mud and dirt carryout from the unpaved
rcads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from equipment leaving a constuction

site. The eamrance should be build on the kevel ground. Advantages of the Stabilized Construction Entrance is that it does

remove some sediment from equipment and serves to channel construction traffic in and out of the sits at specificd
locations. Efficiency is greatly increased whean a washing rack is incloded as part of a stabilized construction enmance.

The aggregats for a stabilized construction entrance aprons should be | to 3 inches in size, washed, well-graded grave! or
crushed rock. Minimum apron dimensions of 30 fL x 50 f and 6 inches decp is adequate for two-way ingressiegress
tafTic.

The entrance must be properly gradsd o prevent runoff from leaving the construction site.

When wash arcas are provided, washing is dooe on a remforced conarets pad (if significant washing is necsssary) orin
an area stabilized with crushed stone which drains into a properly constructed sediment trap or basin (ESC 55 and 56).
Sediment barriers are provided 1o prevent sediments from entering into the stormwater sewer system, ditch, or waterway,

* Coostouct on level ground. ;

*  Stabilized construction entranees are rather expensive 10 construct and whea a wash rack is includad, a sediment map
of some kind must also be provided o collect wash water runofT.

*  Regquires periodic top dressing with addidonal stooes.

+  Should be used in conjuncton with street swesping on adjacent public right-of-way.

REFERENCES ;
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Coatrol District of Maricopa
County, Arizooa, Seplember 1992,

Manual of Standards of Erosion and Sediment Control Measurss, Association of Bay Area Governments,
Juoe 1981, 5

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Caastal Warters, Work
Group Woriing Paper, USEPA, April, 1992,

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation and Recreation, Division
of Soil and Warer Conservarion, 1991,

Water Quality Management Plan for the Lake Tahoe Region, Volume IL Handbook of Management E_E 4
Practices, Tahoe Regional Planning Agency - November 1988,

Bt |
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Additional Information — Stzbilized Construction Entrance

DITCH TO CARRY
WASH WATER TO
SEDIMENT BASIN OR
TRAP

—CHANNEL /DITCH BOTTOM

WASH RACK (SCHEMATIC)

e ‘__-:.' o z '. A
£ - = :____:i“_+ N "' ‘ e -;";1 -
FILTER FABRIC

I” TO 3 COARSE
AGGREGATE

Construction Handbook £.39 March, 1993



BMP: EARTHDIKE

==TNMENT=ENIRINE

Cbjectives
Housskeeping Practices
Contain Waste
Minimize Disturbed Araas
Stabilize Disturbed Areas

“rotect Slopes/Channa

Leontrol Site Parimaters

(ontrel internal Erosio

GENERAL DESCRIPTION
The t=mporary earth dike isa temporary berm orridge of compacted soil, used to divent runoff
or channe] walsr to a desired locaton.

SUITABLE APPLICATIONS

Earth dikes are typically used 10 divent concentrated runoff through disturbed areas inw
| another BMP (e.g., sediment basins), to divert runoff away from disturbed or unstable slopes,
o divert runoff from off-site and undisturbed areas around disturbed areas, and as a
conwainment for conswruction materials and wastes. The dikes should remain in placs until the
disturbed areas are permanently stabilized. The dikes must be on-site and must safzly convey
anticipatzd flood flows.

INSTALLATION/APPLICATION CRITERIA

*  All dikes should be compacted by earth-moving equipment

*  All dikes should have positive drainage w a stabilized outler

* Top width may be wider and side slopes may be flager ar crossings for construction
traffic.

*  Dikes should direct sediment-laden runofT into a sediment trapping device.

*  Dikes should be siabilized with vegetation, chemicals, or pbysical devices.

REQUIREMENTS
* Maintenancs
- Inspect pericdically and after every sipnificant rainfall: repair as necessary,
« Cost
- Cosn‘aﬂg:sfmm515LDSESPC:’fmtfﬂfbomt.anhwnrkandslahilimonandd:pcnds
on availability of material, sits location, and access.

LIMITATIONS
Dikes should not be used for drainage areas greater than 10 acres, oralong slopes greater than

10 percent. For larger areas more permanent drainage structures should be built. All drainage
structures sbould be built in compliance with local municipal requirements.

*  Earth dikes may create more disturbed area on site and become barriers to construction
equipment

*  Eanh dikes must be stabilized immediately, which adds cost and maintenance concams.

*  Divened storm water may cause downstream flood damage.

*  Dikes should not be constructed of soils which may be easily erpdad,

* PRegrading the site to remove the dike may add additional cost.

Targeted Pollutants

Sediment
Nutrients

Teoxic Materials
Qil & Grease
Flogtable Materials

Other Construclion
Waste

00000®

Significant Imgact

Probakle Low or
Unknewn Impact

Likaly lo Have J

O

Implementaticn
Requirements
Capital Costs
Q&M Costs
Maintenance
Training
Sunability for
Slopes 5%

00000

® Hgh O Low

ESC30

Best
Managemen
Practices®
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Additional Information — Earth Dike

The temporary eanth dike is a berm or ridge of compact=d soil, locat=d in such a manner as to divert storm waler 1o a sediment
trapping devics or stabilized outles, thereby reducing the potential for erosion and offsite sedimentation. Earth dikes can also
| be used to divent runoff from off-site and from undisturbed areas away from distrrbed areas, and 1o divert sheet flows Fway
from unprotected slopes.

An earth dike does not itself control erosion or remove sediment from rupoff; a dike prevents erosioa by directing runoff w0
an erosion control devics such as a sediment trap or directing runoff away from an erodible area. Temporary diversion dik=s
should not adversely impact adjacent propenties and must conform o local floodplain management reguladons, and should
-t be used in areas with slopes stesper than 10%.

*  The advantages of the tempaorary earth dike include the ability o handle flows from large drainage areas,

*  Oncesmbilized, earth dikes require relatively liule maintenance. Addidonally, the earth dikes are relatively inexpensive
to install since the soil mat=rial required for consouction may be available cn-site, and can be consouctd as part of the
initial grading operations, while the equipment is oo-site.

*  Uses on-site materials,

L—<I-:.'I]1 u’ﬁnt’é """-“ﬂ"'DII { o lispal
Temporary eanth dikes are a pracical, inexpensive BMP usad 1o divet storm waler nmoff. Temporary diversion dikes should
be mstalled in the following manner:

.+1l dikes should be compacted by eanh-moving equipment

Al dikes should have positive drainage to an outlet
1l dikes should have 2:1 side slopes, 18 inches minimum beight, and 2 minimum top width of 24 inches. Top width
73y be wider and side slopes may be flaner ar crossings for constoucton wafTic.,
Tue outel from the earth dike must fupction with a minimum of erosion. Runoff should be conveyed 10 a sediment
“2pping devics such as a sediment trzp (ESC 55) or sediment basin (ESC 56)when ¢ither the dike channel orthe drainage
2722 above the dike are pot adequately stahilized.
il 5. Tzmporary stabilization may be achieved using se=d and mulching for slopes less than 5%, and either rip-rap or sod for
slopesinexcess of 5%. Ineither case, stabilizatdon of the carth dike should be completed immediately after conszucton
! or prior to the first rain,

6. Ifriprap is used 1o stabilize the channe! formed along the toe of the dike, the following rypical specifications apply:
CHANNEL RIFRAP

Ll Bd

ie

GRADE TARO FATION
05-1.0% 4" Rock
1L.1-20% 6" Rock
2.140% 8" Rock
4.1-5.0% 8-12" Riprap
7. The stone riprap, recycled conaete, eic, used for smbilization should be pressed inw the s0i] with constructics
cquipment

Filter cloth may be used to cover dikes in use for long periods,
. Construction activity on the earth dike should be kept o a minimom,

o

I
i REFERENCES

Best Management Practices and Erosion Control Manual for Coastruction Sites, Flood Control District of Masicopa
County, Arizona, September 1992,

“Draft - Sedimentation and Erosion Contol, An Inventory of Current Practices™, USEP.A April, 1990,

e ]

ESC30

Lag =11
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Additional Information — Earth Dike |

Erosion and Sediment Control Handbook, SJ. Goldman, K. Jackson, T.A. Bursetynsky, PE., McGraw Hill Book
Company. #

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Juns 1981,

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practicss, Tahos
Regional Planning Agency - November 1988.
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Additional Information — Earth Dike

COMPACTED FILL

2 : 1 SLOPE
CR FLATTER.

BOTH SiDES

\\/5/\}\/:; STABILIZATION AS REQUIRED ON STEE>

SLOPES EXCAVATE TO PROVIDE REQUIRED
FLOW WIDTH AT FLOW DEFPTH

REQUIREMENTS BASED ON UPSTREAM DRAINAGE AHEA

DIKE 1 DIKE 2 ,.

(S ACRES OR LESS) | (5-10 ACRES) :
A-DIKE HEIGHT 18~ 35~
E-DIKE WIDTH 24~ 35~
C-FLOW WIDTH 4 . 6’
D-FLOW DEPTH 8~ 15~

Construction Hand book
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BMP: TEMPORARY DRAINS AND SWALES

Cbjectives I|
Heusskeeping Practicas '
Contain Waste
Minimize Disturbed Areas
Slabilize Disturbed Arezs

CFrotect Siopes/Channel
CLontrol Internal Erosio

GENERAL DESCRIPTION

Temporary drains and swales are used to divert off-site runoff around the construction site,
divert nme(l from swbilized areas around disturbed areas, and direct nmoff intw sedimant
basins or traps.

SUITABLE APPLICATIONS

Temporary drains and swales are appropriate for diverdog any upslope runoff around
unstabilized or disturbed areas of the construction site:

{|* Preventslope failures,

*  Prevent damage w adjacent property.

*  Prevents erosion and gansport of sediments into water ways.

*  Incr=ases the potential for infiltration.

+ Divens sediment-laden runofl into sediment basins or waps.

INSTALLATION/APPLICATION CRITERIA

Temporary drainage swales will effectively convey runoff and avoid erosion il built properly:

i|* Size temporary drainape swales using local drainage design criteria

{|* A permanent drainage channel must be designed by a professional enginesr (se= the
local drainage design criteria for proper design),

*  Alamnimum, the drain/swale should conform to predevelopment drainags patemns
and cpacites.

+  Constuct the drain/swale with an uninterrupled, positive grads to a stabilized oudet.

{|* Provide erosion protection or energy dissipation measures if the flow out of the drain

or swale can reach an erosive velodry.

REQUIEREMENTS

*  Maint=nance

-  Inspect weskly and afier each rain.

- Repair any erosion immediately,

E: Remove sediment which builds up in the swale and restricts its flow capacity.

. ost

- The cost of a drainage swale increases with drainage area and slope. Typical.
swales for conolling internal erosion are inexpensive.

LIMITATIONS
* Temporary drains and swales or any other divession of runoff should not adversely
impact upsTeam or downsieam properties.

* Temporary drains and swales must conform to local floodplain management require-
ments.

Targeted Pollutants

Sediment
Nutrients _
Toxic Materials I
Qil & Grease

Ficatable Materials

Other Construction
Waste

O0000e

Significant Impact

Frobable Low or
Unknown Impact

Ukely to Have 5
i

O

Implementation i
Regquirements |
Capital Costs |
O&M Costs |
Maintenance |
Training

Suitability for ;
Slopes 5%

00000

® Hgh O Low i

ESC31

Practices
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Additional Information — Temporary Drains and Swales

S'cpes that are formed during cut and fill operations should be protecied from erosion by runoff. A combination of a
L=Tporary drainage swale and an eanth dike (see ESC30) at the top of a slope can safely divert runoff 10 a location whers i

Civersion practicss concoatrate the volume of surfacs runoff, increasing its velocity and exosive force. Thus, the flow out
i :he drain or swale must be directed cato astabilized area oriniwo a grade stabilization structure. A swale should be stabilized

Diversion drains or swales are only efective if they are properly installed. Swales are more effective than dikes because they
=nd 10 be more stable. The combination of a swale with a dike on the downhill side is the most cost-affecove diversion,

| Standard enginesring design citeria for small open chamne! and closed conveyancs systzms should be used (se= the ol
| crainage design manual). Unless Jocal drainags design criteria statz otherwise, drains or swales should be designed as
follows:

M : more manjmmaydmnmaumpurm?dﬁdnorswm=
*  Pluce the drain or swale above, not on, a cut and fill slope
*  Swale bottom width should be at least 2 fi
*  Depbof the swale should be at least 18 inches
S:z slopes should be 2:1 or flartsr
D-zinor swale should be layed at a grade of at Jeast | peeenL but ot more than 15 perezat
*  T._:zswale must not be overopped by the 10-year, 24-bour storm, irespective of the design crit=ia stated above
| R.move all trees, stumps, obstructions, and other objectionable matsrial from the swale when it is built
1 Cump-ac:anyﬂl]mar‘.-ialajmgmcpuhnfﬂx:m:
|| * Stabilize all swales mmmediately, Seed and mulch swales at a slope of less than 5 percent, and use rip-rep or sod for
swales with a slope berween 5 and 15 percent
Il - Do not operats construction vehicles across a swale unless a stabilized oossing is provided,
| *  The costof swales and other diversion devices is gencrally included in the earthwork cost, as a separars item undes
the grading budget of the project construction conmace, '

i REFERENCES
Best Management Practices and Erosion Control Manual for Constructon Sites, Flood Cootrol District of Maricopa
County, Arizona, September 1992,

"Draft - Sedimentation and Erosion Contol, An Inventory of Current Practices™, U.SEP.A, April, 1990,
| Manual of Standards of Erosion and Sediment Control Measares, Assocition of Bay Area Goveraments. Juse 1981,

i Stormwater Management Water for the Puget Sound Basin, Washington State Deparmment of Ecology, The Techmical
Manual - February 1992, Publication # 91-75,

ESCQ31
Water Quality Manasement Plan for the Lake Tahoe Region, Volume I, Handbook of Management
Praztices, Taboe Regional Planning Agency - November 1988,
[
Practice
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Additional Information — Temporary Drains and Swales

—3:1 OR FLATTER

:é
e
2" [MIN.) i STABILIZATION
EVEL |
= ECT

0.5z OR STEEPER.
RDEFENDENT ON TOPOGRAPHY |

P o I LV R S S T

O T T R R e T P R L T
PLAN

TEMPORARY DRAINAGE SWALE
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BMP: sLoreDRAIN i s i
Housekeeping Practicas

Contain Waste
Minimize Disturbed Arsas
Stabilize Disturbed Aress ||

Profect Siopes/Channeis

Controf Site Perime'ar
: MH\ EK““% Control Internal Erosion
: —_—
CENERAL DESCRIPTION Targeted Pollutants |
4 lemporary pipe or lined channe! 1o drain the top of a slope to a stable discharge point at the @ Sediment !
. ~aom of a slope without causing erosion. & il i
|
|
SUTTABLE APPLIZATIONS QO Texic Materials

*  Wkere concenuaad flow of surfacs runoff must be conveyed down 2 slope in order 1o ) Dil % Grease ,
; |
preyent erosion. o |
*  Drainage for 1op of slope divession dikes or swales. QO Floatable Materials |
*  Er.=gency spillway for a sediment basin, QO Other Construction ||

*  Drainage for top of cut/fill slopes where water can accumulate, Was:e

The ty;=s of slops drain can include: LUkely to Have
d Significant Impact
WA v Probabie Lo l
= thls " o L w or 1
*  Flezible duundr:u_J. Uninowr Impact
*  Sectional downdrains.
* Lirad 1zrrace drains.

O

Implementaticn

Requiremants
INSTALLATION/APPLICATION CRITERIA

*  Secure inlet and surround with dikes to prevent gully erosion, and anchor pipe 1o
slope. ;

*  Size to convey at leas: the peak of a 10-year, 24-hour storm (See local flood control
agency for requiremenis).

Capital Costs
OEM Costs
Maintenance

00000

*  Suabiliz= outlet Training
Suitability for |
REQUIREMENTS Slopes >5% 1

*  Maintenancs
- Stuclre must be inspected regularly and after storms.
= Inlet must be free of undercutting and no water should circumvent the entry,
- Oudet should not produce erosion: velocity dissipators must be maintained,
- Pipe anchors must be checked o ensure thar the pipe remains anchored to the

® High O Low

slope.
L C .
- DGLCaITmns Cost Schedule gives regional cost ranges. E S C 3 2
LIMITATIONS

*  Maximum drainage area per slope drain is 5 acres. (For large areas use a paved chute,
rock lined channel or additional pipes.)

*  Clogged slope drains will force water around the pipe and cause slope erosion.

*  Dissipation of high flow velocities at the pipe outlet is required to avoid downstream Sest
erosion. Managemen
*__ Failure can result in flooding and severe erosion. ] ! Fractices l
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Additional Information — Slope Drain /

The slope drain may be arigid pipe, such as corrugated metal, a flexible conduit, or a lined termace drain with the inlet placsd
on the Lop of a slope. The drain conveys concentrated runcff down 1o the bouom of the slope. The BMP typically is used in
combination with a diversion control, such as a lemporary diks or swale, at the top of the slope, and serves as a temporary BMP
to reduce or eliminate slope erosion untl permanent BMPs are installed and the slope is stabilized,

The slope drain is applicable for any construction sit= whese concentrated surface runoff can accumulats and must be conveyed
down the slope in order to prevent esosion. The slope drain is effective because it prevents the stormwater from flowing
directly down the slope by confining all the runofT into an eaclosed pipe or channel. Due 1o the time lag betwesn grading slopes ||
and installation of permanent storm water collection sysiems and slope stabilization measures, lemporary provisions ]|
intercept runofl are sometimes necassary, Pamicularly in stesp Le=Tain, slope drains can protect unstabilized areas from
erosion. Typical uses include: ;

* Emerpency spillway for a sediment basin.
*+  Drainage for wp of cut/fill slopes where siorm water can accumulate and must be conveyed down the slope.

[nstallason/Arplication Criterda
Temporary slope drains are highly effective in eliminating slope erosion. Installation and maintenancs requirements are small,
especially when flexible pipe is used. General criteria:

+  Gully eosion is the major problem with slope drains. Inlet strucuses must be securely enrenched and compact=d o avoid
severe pully erosion.

*  The drain must be securely anchored 10 the slope and must be adequately sized 1o carry the capacity of the design storm
and associated forces,

(| = The outlet must be stabilized with rip-rap, concrets or other npe of ensrgy dissipator, or directed into a2 siable sediment

| trap or basin,

*  Adsbrisrack is recommended at the inlet. and should be encouraged for larger pipes and at the outlet as a safery devic
Lo prevent small children from entering the pipe, g

Materials:

Maierial selection and criteria for the pipe slope drain is often established by the local municipality. Scil type, rainfall
patt=mns, construction schedule, and available supply are some of the factors o be considered. The following nypes of
slope drains are commonly used:

* Rigid Pipe: This rype of slope drain is also known as a pipe drop. The pipe usually consists of corrugated metal pipe
orrigid plastic pipe. The pipe is placed on undisturbed or compacted soil and secured inw the slope. One foot minimum
| cover is required on the pipe, and concrete thrust blocks must be used when required by the municipality or wamrant=d

i by the calculated thrust forces. Collars should be properly installed and secured with metal strappings or watenight
collars. '

*  Elzxible Pipe: The flexible pipe slope drain consists of a flexible conduit of beavy duty material. The conduit material
is securely anchored into the slope and connections are watertight. The conduit should be securely fastened 1o the metal
inlet and outlet conduit sections with metal strappings or water tight collars,

+  Secional Downdrains: The sectional downdrain consists of pre-fabricated, sectional eonduit of half-round or third-round
material. The sectional downdrain performs similar 1o a flume or chute. The pipe must be placed on undisturbed or
compactad soil and secured into the slope.

*  Congrete-lined Terrace Drain: This is a concrets channe! for draining water from a terrace on a slope to the next level.
These drains are afier permenant structures which should be designed according to local drainage design criteria

ESC32

Por D l|
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Additional Information — Siope Drain

Design:

Unless specified by the local municipality, the eapacity for temporary drains should be sufficient to handle the peak nmafT
from a 10-year, 24-bour rainfall event. The pipe size may be computed using the Rational Method or a method established
by the local municipality. Higher flows must be safzly stored or routed to prevent any offsite concsntradon of flow, and any
erosion of the slope. 4

As a guide, t=mporary pipe slope drains should not be sized smaller than shown in the following mble:

l MINDMTUM MAXDTUM
FIPE DIAMETER DRAINAGE AREA (ACRES)
12° 0.5
18" 1.5
21" 25
24" 3.5
| 30" 50

Pesmanent improvements must be designed and iostalled if the drainags areq is preater than § acres,

| The “sllowing additional dasign criteria sbould be considersd:

'l * € ostuct the pipe slope drain eatrance of a standard flared end section with 2 minimum 6-inch metal 1oe plats
- : vent runoff {rom undercuning the pipe inlet The slope of the comance is usually at Jeast 3 percent

-aroughly compact the soil around and under the pipe and enancs section.

*  <:curely fasten the slope drain s=cuions togsther, have pasksied watertight fittings, and securely anchored into the
-]

nure the flared inlet section to the slope drain and have waler ght connecting bands,

* Lz intercsptor dikss o direct nmoff into a slope drain. The beight of the dike should be at least 1 fox bigher ar al]
Pe--0ts than the top of the inlet pipe.

* 1 the pipe slope drain is conveying sediment-laden water, direct all flows inio 2 sediment trap (ESC55) or sediment
+zsin (ESCS8).

«  Unless the pipe direcily enters a sediment rap/basin, stabilize the area below the outlet with a riprap apron.

‘mistinne
Installadon is critical for effective use of the pipe slope drain to minimire potential gully erosion. Maximum drainage area
per pipe slope drain is 5 acres. For larger areas use a paved chute, rock lined channel of additional pipes. (Ses the local
municipality for drainage requirements) '

*  During large storms, pipe slope drains may become clogged or overcharged, forcing water around the pipe aud
causing extreme slope crosion.

*  Structures for dissipation of high flow velocities at the pipe outlet must be constructed to avoid downstream erosion.

* +  Failure of this type of temporary scucture may result in flooding and severs erosion.

*  If the sectional downdrain is not sized correctly, the runcfY can spill over the drain sides causing gully erosion, and
potental failure of the soucture.

ESCa2

==
o7 T .
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Additional Information — Siope Drain i

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa |
County, Arizona, September 1992, =

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practces”, U.SEP.A April, 1990,

Manual - February 1992, Publication # 91-75.

Water Quality Management Plan for the Lake Tahos Region, Volume I, Handbook of Management Practicss, Tahoe

Stormwater Management Water for the Puget Sound Basin, Washington Stats Department of Ecology, The Technical
Regional Planning Agency - November 1988 I

ESC32
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Additional Information — Siope Drain

L

RIPRAP APRON T
‘ MIN

EARTH DIKE

STANDARD FLARED
ENTRANCE SECTION
MIN. INLET SLOPE 2x

,_.a—'-"__;d__I

SIDE_SLOPE = 2i1 - 1l ¥
EARTH DIKE \ g od| \ 'r—-. = Ds127

[ e T Tk
CORRUGATED ~ T e
METAL PIPE

%

AT LESS THa
1= SLOPE

RIPRAP SHOULD CONSIST OF 6~ DIAMETER STONE

PLACED AS SHOWN AND SHOULD BE A MINIMUM
OF 12 IN THICKNESS.

E". k
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Additional Information — Siope Drain H

ALTERNATE: |
SEDIMENT TRAP |
(SEE ESC 58 '
i
LENGTH AS |
NECESSARY TO |
GO THRU DIKE
l ! '
‘ ‘ —H = D=i2*
PIPE ELBOW ' |
i
WATERTIGHT ‘ L |
CONNECTING
BAND |
|
s e — 5" MIN
FLEXIELE PIPE |~ 1% CUTOFF WALL

T

]
il
?,. _[,._._

P\ '
W

T—T | =l
|

| Ly
I [ | | |
4' MIN e LESS _ | g
THAN 1x SLOFE [
SEDIMENT TRAP

T R TR R

30

60

RIPRAP SHOULD CONSIST OF &-
DIA STONE PLACED AS SHOWN.
DEPTH OF APRON SHOULD EQUAL :
THE PIPE DIA AND RIPRAP SHALL ‘
BE A MINIMUM OF 12* IN THICKNESS.

AL TERNATIVE SEDIMENT TRAP; RIPRAP PLAN

PIPE SLOPE DRAIN (FLEXIBLE) - ECR

% n
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- jecti
BMP: outLer PrROTECTION Objectives
Housskeeping Practices
Contain Wasts
Minimize Disturbed Arazs
Stabilize Disturbed Areas
_
' Control Site Perimeter
Control Internal Erosion
GENERAL DESCRIPTION Targeted Pollutants
Rock outlet protection is a physical device composed of rock, grouted rprap, or concrets g
“ubble which is placed at the outlet of a pipe to prevent scour of the soil capsad by high @ Sediment
| ipe flow velocites, and to absorb flow encrgy 1o produce non-zrosive velociti=s, O Nutrients
“ : O Toxic Materiais
SUTTABLE APPLICATIONS o
| © Wherever discharge velocities and energies at the outlets of culvens, conduits or Qil & Grease
| channels are sufficient 10 erode the next downstream reach. O Ficstable Materisis
if *  Rock outlet protection is best suitad for lemporary use during construction besauss it O Cther Canstruction
F is usually less expensive and easier 1o install than concets aprons or cnergy Waste
| dissipators.
*  Ascdiment rap below the pipe outlet is recommended if runoff is sediment lades, @ Lkek to Have
| *  Permanent rock riprap protecuon should be designed and sized by the enginesr as parn o f‘mm?m 2 ey
' of the culvert conduit or channe! design. Uﬂif_,;{:::;’;
| *  Crouted riprap should be avoided in areas of fresze and thaw becausz the grout will
break up, Implamentation
; ' Requirements
. DSTALLATIDN_IAP_PLICA?I‘IDJN CRI‘I‘ERL-‘:; ‘ : © Capital Casts
+ || Rock outlet protection is effective when the rock i sized and placed properly. When this
1s accomplished, rock outlets do much 1o limit ercsion at pipe outlets. Rock size shouldbe | O O&M Costs
|| inereased for high velocity flows. General recommendations for rock siz= and length of @ Maintenance
‘ outlet protection mat are presented in the additional information sheet. Best results are & Training
[' sbtained when sound, durable, angular rock is used. CalTrans Standard Specifications or L
It e local municipality can provide additional specifications for constructing outlet protsc- o g””'b’m?;"’
 tien dévices. s g
j REQUIREMENTS
i} * Maintenance
- Inspect after each significant rin for erosion and/or disruption of the reck, and
repair immediarely, ® Hgh O Low j
- Grouted or wire-tied rock Tiprap can minimize maintenance requirements,
* Comt
- CalTrans Cost Schedule gives regional cost ranges. ESC4D
(| LIMITATIONS
* Large storms often wash away the rock outle! protecion and leave the area suscep-
| tible w erosion,
|+ Sediment caprured by the rock outlet protection may be difficult 1o remove without Best
! removing the rock. Managemen
‘ * _ Outlet protection may negatively impact the channe] habitar Practices

X
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Additional Information — Outlet Protection

Oudet protection is neadad where discharge velocities and energies at the outlets of culverts, conduits or channels are
sufficient o erode the immediate downstream reach. This practics protects the inlet or outet from developing small
eroded pools (plange pocls), and protects against gully erosion resulting from scouring at a culvert mouth.,

Fock outet protection is usually less expensive and easier 10 install than concrete aprons or energy dissipators. It also
serves 0 trap sediment and reduce flow velocities.

As with most channe! design projects, depth of flow, roughoess, gradient, side slopes, discharge rat= and velocity should
be considered in the outlet design. Compliance to local and state reguladons should also be considered while working in
environmentally sensidve streambeds. General recommendations for rock size and length of outlet protection mat is
shown in the rock outlet protection figure. Best results are obtained when sound, durable, angular rock is used. Rock
depth and outlet protection length are governed by the discharpe pipe size, but bydraulic calculations and velocities
should be used o determine length. Your local municipality or CalTrans should be consulted for appropriate sizing
criteria in your arsa

REFERENCES

Best Management Practices and Erosion Congrol Manual for Construction Sites, Fiood Control District of Mariposa
County, Arizona, Seplember 1992,

County of Sacramento Improvement Standards, Sacramento County - May 1989,

Environmental Critzria Manual, Ciry of Austin, TX, 1989,

Erosion and Sediment Contol Han&book. SJ. Goldman, K. Jackson, T.A Burszrynsky, P.E., McGraw Hill Book
Company, 1986,

Handbook of Stee] Drainage & Highway Constuction, American Iron and Steel Institute, 1983,
Manual of Standards of Erosicn and Sediment Control Measures, Association of Bay Arca Governments, Jun 1981,

Stormwater Management Waler for the Puget Sound Basin, Washingion Statz Deparmnent of Ecology. The Technical
Manual - February 1992, Publication # 91-75.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988,
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Additional Information — outlet Protection

L

/

e N k| :‘I

FILTER FAERIC -—-"' ECTI

N A=A

PIFE OUTLET TO FLAT AREA
WiTH NO DEFINED CHANNEL

T

La = LENGTH OF AFRCN

do = INSIDE PIPE DIAMETER
w = APRON WIDTH

d = AFRON THICKNESS

NOTES

1. APRON LINING MAY EE RIPRAP,
GROUTED RIPRAP, GR CONCRETE

2. PIP= DIAMETER, APRON DIMENSIONS.
AND AVERAGE ROCK SIZE FOR
RIPRAP ARE EASED ON THE DESIGN
FLOW RATE AND VELOCITY. La AND
ROCK SIZE MUST BE SET TO SLOW
THE FLOW TO NON-ESOSIVE
VELOCITIES (e.g.. LESS THAN 10 fps).
SEE CALTRANS AND LOCAL AGENCY
DESIGN CRITERIA FOR APPROPEIATE
SIZING CRITERIA.

3. d=15TIMES THE MAXIMUM ROCK

SIZE DIAMETER BUT NOT LESS THAN &

INCHES.

FILTER Fﬁ.EHIG""‘/EEQﬂQN_tﬁ ESC40
PIPE CUTLET TO WELL-DEFINED CHAMNEL
PIPE QUTLET CONDITIONS o
] I e ",
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BMP: cHeck DAMS

111

=]l
=

Minimize Disturbed Arass
Stabilize Disturbed Arszs

Cblectives I |
Housskeeping Practicas
Corttain Waste

Protect Slopes/Channe!s
Control Site Pacimater |
Cortrof lnterma! Erosion !

GENERAL DESCRIPTION

Small temporary dams constructed across a swale or drminage ditch, Check dams reducs
the velociry of concentrated stormwater flows, thereby reducing erosion of the swale or
ditch, and promoting sedimentadon behind the dam. If propedy anchored, brush or rock
filter berms (ESC53) may be used for check dams,

SUITABLE APPLICATIONS
Used 1o prevent erosion by reducing the velodity of channe! flow in small interminzat
channels and temporary swales.

*  May also promote sedimentation bebind the dam, but should not be considered to be a
primary sediment rapping devics because subsequent storms will seour and resus-
pend much of the trapped sediment.

INSTALLATION/APPLICATION CRITERIA

*  Check dams should be placed at a distance and beight to allow small pools o form
betwesn each one.,

||+ Backwaiz from a downstream check dam should reach the toe of the upstream check
dam,

*  Major floods (2 year storm or larper) should safely flow over the check dam without
an increase in upstream fooding or destuction of the checkdam

*  Primarily used in small, sieep channels where velocities exceed 2 fps.

*  Used in steep terrain where velocity reduction is required.

il Adc:psmpmaybcpmnﬂcdmdmmlymmnfmccbﬂdammmpm
excessive sediment

’ Cbc::kd.a:mmaybchuﬂmfmdunrlugs,um:harcmwcdagmmtdmagcdmg
signuficani floods,

REQUIREMENTS
*  Maintenance
- Inspect for sediment buildup behind the check dam and signs of erosion around
the check dam afier each ram,
- Remove accumulated sediment whenever it reaches ooe-half the sump depth,
* Cost

= Sec CalTrans Cost Schedule for regional cost dat.

LIMITATIONS

*  Use only in small open channels which drain 10 acres of less.
*  Not to be used in live streams,

*  Donpotinstall in lined or vegetated channels,

Targeted Pollutants ||
Sediment |
MNutrients |
Toxic Materials '
Ol & Groase i
Floatasa Materials I

Other Construction
Waste

O0000e

Ukely to Heve
Slonificant impact

Frobable Low or
Univown impsct

O

Implementation
Requirements
Capital Costs
O&M Cosiz
Maintanancs
Training

Sultability for
Siopes >5%

0000
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Additional Information — Check Dams

—

—beck dams create small pools in swales and ditches which drain 10 acres or less. These pools reduce the velocity of
storm water flows, thus reducing erosion of the swale/ditch. Sedimentation also occurs in these small pools, but probably
results in litde net sediment removal because of the small det=ntion time and probable scour during longer storms. A
sediment trap (ESCS55) may be placed immediately upstream of the check dam 1o increass sediment removal efliciency
(but never in a natwral so=am or channel). Check dams should not be placed in swales/diwches with a base flow dusin £

| some or all of the year,

t arian Annli i

- Check dams must be sized and constructed correctly and maintained properly, or they will be either washed out or capse

flooding. Check dams can be constructed of eitber rock or logs. Use of other narural materials availabls on-sits that ean
withstand the stormwater flow velocities is acceptable, such as pea-gravel filled in sand bags. Check dams should pof be
construcied from straw bales or silt fences, since conceatratad flows quickly wash out these materials.

A scdiment trap (ESCS5) may be installed immediately upstream of the check dam, but may be of limited effectivensss
if “hanne! flows are large enough to scour the trap during moderatz w large storms. Maximum velocity reduction is
achieved if the we of the upstream dam is at the same elevation as the wp of the downstream dam. The e=nter section of
- cam should be lower than the edge sections so that the check dam will act like a weir during major floods.

Rock check dams ars usually constucted of appropriatzly §°-12° rock. The rock is placed either by band or mechani-
cally, but never just dumped into the channel. The dam must completaly span the ditch or swals 10 prevent washout. The
rock vsed must be large enough to sty in placs given the expeciad design flow through the channe!,

Log check dams are usually constructed of 4 o 6-inch dizmeter logs. The logs should be embedded inw the soil ar least
18 inches.

If ~rass is planted 10 suabilize the ditch or swale, the check dam should be removed when the grass has maured (unless
the slope of the swale is greater than 4 percent),

REFERENCES

Best Management Practicss and Erosion Control Manual for Construction Sites, Flood Conrol District of Maripesa
County, Arizona, Seplember 1992,

“Craft - Sedimentation and Erosicn Control, An Inventory of Current Practices™, USE.P.A., April 1990,

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments. June 1981.

Stormwater Management Water for the Puget Sound Basin, Washiogion State Deparment of Ecolog y, The Technical

Manual - February 1992, Publicarica # 91-75.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practicas. Tahoe
Regional Planning Agency - November 1988,
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Additional Information — Check Dams
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BMP: sLOPE ROUGHENING/TERRACING

—_—

— =00

Objectives
Housskeeping Practicas
Comtain Westa
Hinimize Disturbed Arass
Fizbiliza Disturbed Arazs>
it Sope/Chariats>
Control Site Pecimetar
Control Infermns! Erasion

GENERAL DEFINITION

Sicpe rougheaing/temracing creates microclimates for establishing vegetation, reduces
runoff velocity, imereases mfilration, and provides small depressions for trapping sedi-
mest

SU.TABLE APPLICATIONS

*  Any cleared area prior w0 seeding and planting.

*  R:uired for cleared, erodible slopes st==per than 3:1 and higher than 5 fest prior 1o
s¢.. 'ing and planting.

INSTALLATION/APPLICATION CRITERIA
Siope roughening/terracing is performed in several ways:

Siair-siep grading.
*  Grooving.
Furrowing.
= Tracking.
*  Rcugh grading,
*  No grading.
FEQUIREMENTS

= Maintenance
= laspect roughened slopes weekly and after rainfall for excessive erosion.
- Revegetate as quickly as possible.

i1 = Cost (source: EPA, 1992)

Surface Roughening: Parformed at po (c.2., rough grading) w low (c.g., track-
ing) cost
Terracing: Average annual cost is $4 per linear foot (2 year useful life),

LIMITATIONS

' *  Roughening is of limited effectiveness on its own, but is usad 1o spead revegetation,

Targeted Pollutants

Sediment
Nutrisnts

Toxic Materials

Qil & Grease
Fioatabls Materisls

Other Construction
Waste

O0O0O00e

Ukaly to Have
Significant impact

Frobable Low or

O

Unknewn Impact | !

Implementaticn
Requiremants
Capital Costs
C&M Costs
Maintenance
Tralning
Suitability for
Slopes >5%

@000O0

O Low

High

ESC42
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Additional Information — Slope Roughening/Terracing 1

Slope roughening/terracing creates uneven depressioas, steps or grooves oo the soil surfacs (o aid in establishment of
vegetadon, reduce runoff velocity, incrsase infilraton, and provide for sediment trapping.

Surface roughening may be applied 1o all slopes stesper than 3:], and greater than 5 vertical fest, providing some instant
erosion protection on bare soil while vegetative cover is being established. It is an inexpensive, simple and sbort-t=mm
erosion control measure for roadway cut slopes.

Terracing usually is 2 mors permanent measure used to stabilize a steep slope. Terracss should be designed by a regis-
tered professional enginesr and included in the project construction plans. Local design criteria should be used.

nska an'h:!lfgmhﬁjﬂn

Graded areas with smooth, hard surfaces give a falss impression of “fnished grading™ and a job well dooe, It is difficult
to esmblish vegetation on such surfaces due 10 reduced water infiloation and the potental for erosion. Rough slope
surfaces with uneven soil and rocks left in place may appear unatractive or unfinished at first, but they encourage wate
infiltration, spead the establishment of vegetation, and decreased nmoff velocity. Rough, loose soil surfacss give lime,
fertilizer, and seed some nanural coverage. Niches i the surface provide microclimates which generally provids a cooler
and mors favorable moisture level than hard flat surfaces; this aids seed germination.

There are differsat methods for achieving a roughened soil surface oo a slope, and the selection of an appropriats method
depends upon the rype of slope. Roughening methods include stair-step grading, grooving, and tracking. Factors 1o be
considered in choosing a method are slope siespoess, mowing requirements, and whether the slope is formed by cuming
or filling.

1. Diswrbed areas which will not require mowing may be stair-step graded, grooved, or left rough after filling, ;
2. Graded arcas stesper than 3:1 should be stair-siepped with benches (Ses figure at ead of fact shest), The stair-
steping will belp vegetation become anached and also trap soil eroded from the slopes above. Stair-step grading is
particularly appropriate in soils conuining large amounts of soft rock. Each “step” catches material which sloughs
from above, and provides a level site where vegetanion can become established. Stairs should be wide coough
work with standard exrth moving equipment.

Arsas which will be mowed (therz areas should have slopes less than 3:1) may have small furrows left by disking,

harrowing, raking, or seed-planting machinery operated oo the contour.

4. Itis imporant w avoid excessive compacting of the soil surface when scarifying. Tracking with bulldozer oeads is
preferable o not roughening at all, but is not as effective as other forms of roughening, as the soil surface is severely
compacted and runoff is increased. Tracking can be accomplished in a variety of ways, including “track walking,™
or driving a crawler tractor up and dowm the slope, in leaving a pantern of clear imprints paralle! o slope comlours,

Lad

REFERENCES
Best Management Practicss and Erosion Control Masual for Construcdon Sites, Fiood Control District of Maricopa |

County, Arizona, September 1992,
Handbook of Steel, Drainage & Highway Construction, American Iron and Sies! Instimte, 1983,

Proposed Guidance Specifying Management Measures for Sources of Noapoint Pollution in Coastal Waters, Work
Group Working Paper, USEPA. April, 1992,

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75. '
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Additional Information — siope Roughening/Terracing

DESRIS FROM SLOPE ABOVE
IS CAUGHT BY STEPS

ORAINAGE

e WATEZR. SOIL. AND FERTILIZER

=T
E‘;"ﬁ'—*r_#‘? ARE HELD BY STEPS - PLANTS
==t = :
e P [T CAN BECOME ESTABLISHED ON
= THE STE®S.
Sl —]
=== STAIR STEPPING CUT SLOPES

GROOVING IS CUTTING FURROWS
ALONG THE CONTOUR OF A SLOPE.
IRREGULARITIES IN THE SOIL SURFACE
CATCH RAINWATER AND PROVIDE SOME
COVERAGE OF LIME, FERTILIZER AND

SEED,
GROQVING SLOPES Escas

Py s,
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BMP: siLTrENCE

Objectives ]

Housekesping Practcas
Cortain Waste

Minimizs Disturbed Arsss
Stabillze Disturbed dress
Protect Slopes/Chennels

GENERAL DESCRIFTION

A silt fence is made of a filter fabric which bas been eawenched, anached 1 supporting
poles, and sometimes backed by a wire fence for support The silt feacs detzins sediment-
{| laden water, promoting sedimentation behind the feace.

SUITABLE APPLICATIONS

*  Aloog the perimeter of the site,

* Below the [og of a cleared slope.
Aloog streams and channels,
Around lemporary spoil areas,

*  Across swales with carchments less than 1 acre,
Eclow otber small cleared areas,

INSTALLATION/APPLICATION

*  Use principally in areas whers sheet flow occurs.
Install along a Jeval contour, so water does not pond more than 1.5 fest at any point

* Nomore than 1 acre, 100 fi, or 0.5 cfs of concentratad flow should drain 1o any point
along the silt fence.,

*  Tum ends of fence uphill

*  Provide area behind the fezce for nmoff o pood and sediment to settle (approx. 1200
5q. fu per acre draining to the silt fence).

*  Select filter fabric which retains 85% of the soil, by weight, based on sieve analysis,
but is not finer than an equivalent opening size of 70.

REQUIREMENTS
*  Maintenance
- Inspect weekly and afier each rainfall,
Fepair wherever fence is damaged.
- Remove sediment whben it reaches 173 the beight of the fence,
Cost (source: EPA, 1992)
- Average annual cost for installation and maintenancs (assumes 6 month useful
life): 57 per lineal foot (5250 per drainage acre)

LIMITATIONS

* Do not use where 85% of the soil, by weight, passes through a No. 200 sieve because
the filter fabric will clog.

* Do not place fence on a slope, or across any contour line.

Targeted Poliutants

O0O00O0e®

Sediment
Nutrients

Toxic Mstarials

Qil & Gresse
Ficatable Meterisls

Other Consiruction
Wasta

ONN |

Ukedy to Heve
Spnificant impsct

Probable Low or
Unknown Impact

00000

Implementation
Requirements
Capftal Costs
C&M Costx
Mairtenance
Tralning

Suitability for
Siopes >5%

High Omw]

ESC50

Best
* Do npot use in streams, channels, or anywhere flow has concentrated. Managemen
* Do not use in locations where ponded water may cause flooding. Practices
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Additional Information — silt Fence

i
i

it fences should remain in place untl the disturbed area is permanently stabilized. :

.y Selection of a filter fabric is based oo soil cooditions at the consoucton sits (which affect the equivalent opening size

A silt fence is a temporary sediment barrier consisting of filter fabric soetched actoss and anached 1o SUppOTHng posts, i
eoo=ached, and, depending upon the steagth of the fabric usad, supporied with wire fence. Silt fences map sediment in i
two ways: (1) by interceping and detaining small amounts of sediment from disturbed areas during construction ope=a-
tices in order 1o promote sedimentation behind the fencs; and (3) by decreasing the velocity of Jow flows (up 0 0.5 )
in swales,

Sit feaces may be used for perimeter control, placed upstream of the point(s) of discharge of shest flow from a site,
ﬂz:yma:.-ajmb-cusndasim:rim*mun-ulswowdumdmwhmmnﬂmymmmrmmnfsh:Hzndriﬂ
crosion, and perpendicular to minor swales or ditch lines for up to one acre contributing drainage areas. Silt fences ar=
geaesally ineffective in locations where the flow is concentrated and are only applicable for shest or overland flows.

psiallsfgpn! A enli
Plancing: i
Sit fences are generally most effective when the following placcment criteria are followed:

*  Limit the upstream drainage area to 1 acre or less when usad alone or i combination with sediment basin i a larger
sile, |

*  The mazximum slope perpendicular 1o the feace line should be 1:1.

*  Limit the maximum sheet or overiand flow path length 0 any point along the fencs o 100 feet

*  Limil the concentratzd flows reaching the fence o 0.5 ofs.

Silt.zaces are preferable o straw barriers in many cases. Laboratory work at the Virginia Highway and Transponadon
Research Council has shown that silt fences can trap 2 much higher percentage of suspended sediments than can sraw
bales. While the failurs rate of silt fences is lower than that of straw barriers, there are many instances where silt fenc=
bave Deso improperly icstalled. The following installation methods can improve performancs and should be followed:

—onstuct the silt [zoce along a kevel contour,

~ovide sufficient ruom for runoff pond behind the fencs and © allow sediment removal equipment o pass ,
erwezn the silt fez 22 and tes of slopes or other obstructions. About 1200 5q. fu of ponding area should be |
rrovided for every core draining o the fence.,

*  Tum the ends of the filter fence uphill to preveat storm water from flowing around the fepce.

*  Leave an undisturbe ; or stabilized area immediate]ly downslope from the fencs.

* Do pot place in live streams or interminendy flowing channels,

Design:

(EQS) fabric specification) and chomoicsstics of the suppont fence (which affect the choice of tensile steogth). The :
designer should specify a filter fabric that retains the soil found oo the consruction site yet will have openings large '
enough to permit drainage and prevent clogging. The following criteria is recommended for sclection of the equivalent
Opening size:

1. Irs-ﬂpcrmlnrl:ssuflb:snﬂ,bywclgmwillpa.ude.S.standa.rdsi:v:Nu.lm,s-:l::::lhtEDSmm'.ainSS
pereent of the soil. The EOS should nox be finer than EOS 70,

2. I-'ara]]nm-:mijt}mm:EDSshouldbcmhrg:rthanLbcopmjngs'mliicU.S.SnmardEimNn.?ﬂ
[D,DOEEim([).:lmm.]]mmwhmmmdmwgumammhh:,wwuﬂmdmmmmmmcms
should be no Larger than Standard Sieve No. 100,

ESC50
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T‘ Additional Information — siit Fence

To reduce the chance of clogging, it is preferable to specify a fabric with Openungs as large as allowed by the cHeeria. No
fabric should be specified with an EOS smaller than U.S. Standard Sieve No. 100 [0.0059 in_ (0.15 mm.)]. If 85 pocent
or more of a soil, by weight, passes through the openings i a No. 200 sieve [0.0029 in. (0.074 mm.}], filter fabric should
oot be used. Most of the particies in such a soil would not be retained if the EOS was too larps, and they would clog the
fabric quickly if the EOS was small enough to capture the soil.

The fence should be supporied by a wire mesh if the fabric selected does pot have sufficient swength and bursdng
strength characteristics for the plannad application ( as recommendsd by the fabric manufacturer). Filter fabric material
should contain ultraviolet ray inhibitors and stabilizers 1o provide a minimum of six moaths of expected usable copstruc-
Boa life af a temperamre range of 0° F. 1o 120" F,

Installarion Guidelines:
Filter fences are 10 be constructed o a level conwur. Sufficient area should exist behind the fencs for ponding 10 occur
without flooding or overiopping the fence.

*  Posts should be spaced a maximum of 6 fest apan and driven seamely into the ground a minimum of 30 inches,

* A teach should be excavated approzimately § inches wide and 12 inches de=p along the line of posts and upsiope
from the harrier.

*  When standard srength filter fabric is used, a wire mesh support fence should be fstened seaurely to the upslope
side of the posss using beavy-duty wire staples at least 1 inch long, tie wires or bog rings. The wirs should extend

. inwo the rench a minimum of 4 inches.

*  The standard strength filter fabric should be stapled or wired 1 the fence, and 40 inches of the fabric should extend
into the geach. When extra-strength filter fabric and closer post spacing are used, the wire mesh suppont fence may
be elimmated and the filter fabric stapled or wired directly to the posts.

*  Avoid the use of joints. The filter fabric should be purchased in a continvous roll. then cut to the length of the
barmier. Wben joints are necessary, filter cloth should be spliced together oaly at a suppon post, with a mimimum 6
inch overlap, and both ends securely fastened 1o the posL
Thbe treach should be backfilled with compacted native material

.

Maintemancs:

Inspect monthly during dry periods and immedialely afier each rainfall. Repair as necessary. Sediment must be removed
when it reaches approzimately one third the beight of the fence, especially if beavy rains are expected

Filter fences should not be removed until the upslope area has been parmanently stabilized,

g e

. F:lr.:rfmmwiﬂauuaumpmm?s:ﬂimmmﬁmpmdmmcmmmsidcnfm:fmandmycaus: lemporary
flooding. Feaces not construcied on a level contour will be overtopped by concentrated flow resulting in failure of
the filter fence,

. F’;It::t‘:nmm:nmpmcu:alwbcr:largcﬂowsofwwminvuh*ﬁd.hmmcumdmrmﬁalh:i:us:md.-ain.ag:
arcas of ooe acre or less, and flow rates of less than 0.5 cfs.

. ﬁnhhmmym&mmxhnimnfmmmdhimpmpuinnﬂhﬁm

. Domaunwmdcpmwcxmdljhumypuim

*  Improperly installed f:nmsmsubjuumtai]mﬁmmd:twtﬁng. overlapping, or collapsing.

ESCS0
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Additional Information — silt Fence

|

I ZFERENCES

E 25t Managemeat Practices and Erosion Control Manua! for Construcsion Sites, Fload Control District of Maricopa
County, Arizona, Sepl=mber1992.

Eavironmental Action Manual, City of Austin, Texas, 1989,

anual of Standards of Erosion and Sediment Control Measures, Assodiarion of Bay Area Governments, Jun 1981,

Proposed Guidance Specifying Management Measures for Sources of Noapoint Pollution in Coastal Watsss, Work
Group Working Paper, USEPA, April, 1992.

Sedimentation and Erosion Coantrol Practicss, An Inroductory of Current Practicss (Draft), USEPA. 1990,

Stormwater Management Manual for The Puget Sound Basin, Washington Swte Deparmment of Ecology, Public Review
Craft, 1991,

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practicss, Tahoe
~.:2zional Planning Ageacy - November 1988,
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Additional Information — siit Fence
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BMP: sTRAW BALE BARRIERS

£ .
| % —\
N My sl
S e %ﬂdﬁ”fh —
| EEEEEHETTES =

1l

Il

I

=

1l

—

= HIQ;U ==

Housskeeping Practicas

Min

Stabilize Disturbed Arses |
Protec! Slopes/Channels ‘

Objectives

Corisin Waste
imize Disturbed Argas

Internal Erosior

GENERAL DEFINITION

#. sraw bale barrier consists of straw bales placed end o end along a kevel contour io a
~:allow trench and staked 1o hold them in placs. The bamrier detains numoff, cT=adng a pond
thind the bamier whee sedimenmtion occurs.

' UTTABLE APPLICATIONS
*  Along the pesimeter of the site.
* Along streams and channels,
*  Across swales with small carchmenis.
Around Lemporary spoil areas.
*  Zelow otber small, cleared areas,

INSTALLATION/APPLICATION CRITERIA

*  Use primarily in areas where shest or 5 flow oecurs,
o more than 1/4 acre per 100 fest of barrier should drain to the barrier,

* Inswall along a Jevel cogionr,

'|* Placein a 4-inch de=p ench

*  Backfill and compact the excavated soil oo the upsoeam face of the barrier,
Secure each bale with rwo stakes,
Leave enough area (about 1200 sq. fu per acre) behind the barrier for nmofT w pond
(oo more than 1.5 fL depth) and sadiment 1o s=rtle,

{|REQUIREMENTS
|+ Maintenance
Inspect weskly and afier each min.
Replace bales which have decomposed or whose bindmgs have brokea,
| = Remove sediment behind the bamier when it reaches a depih of § inches,
* Coss (source: EPA, 1992)
Average annual cost for installation and mamtenance (assumes 3 month usaful
i life): 517 per lineal foot (36,800 per dramage acre).

|{LIMITATIONS
e Suaw!::ﬂ:bammmmmb:madfnrcxmnd:dpcﬁndsofrimcbc:.auscthcyt:ndm
rot and fall apart,
i*  Suitable oaly for sheet flow on slopes of 2% or flaner.
. Notnppmprlamfmlrg:dnimgcmihnitm one acre or less,
{|*  Straw bales lose their effectiveness rapidly due to rotting, thus constant maintenance is

Targeted Poliutants

O0000e

Sediment
MNutrients

Toxic Mrterals
Qil & Greass
Fioatable Matarisls

O e

Ukaty to Have
Significant Impac!

Probable Low or |
Unknown Imosct ]

OCOCeoee

Implementation
Requirements
Capital Costs
CaM Costs
Msintenance
Tralning
Suitibility for
Skopar »5%

High QO Low

ESC51

required.
*  Not recommended for concentrated flow, inlet protection, channel flow, and Live East\
. Managemant, :
*  Bale bindings of jute or cotton not recommended. Pract!%is‘* £ il
L
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BMP: sTRAw BALE BARRIERS (Continue)

Straw bale barriers bave not besn as effective as expected due to imprope use. These barriers have basn placsd in
streams and drainageways whers nmoff volumes and velocities have caused the barriers to wash oot In addidon,

failure to stake and entrench the straw bale has allowed undercutting and end flow,

Construction Handbook
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Additional Information — Straw Bale Barrier

i{Installarion/Apolication
|| Straw bale barriers should be used for drainage areas no more than 1/4 acre per 100 fest of barrier length, with no mor=

A straw bale barmier coosists of a series of secured anchored hales placed 1o interoept sediment-laden runolf from small
crairzge areas of disturbed soil. The barrier ponds runoff and allow sediment to sesle. Seraw bale dikes should not be
used for extended periods of dme because they tead 1o rot and fall apart

The straw bale barrier is used where there are 0o concentrations of water in a chame] or drainageway, and whers erpsion
would occur from sheet flow. These barriers are typically constructed below disturbed areas subject to she=: flow of

runcf?f,

than 100 ft upstream of any point along the barrier. The barrier should be placed aloog a level contowr no greater than
<:1. Whea installed and maintained according to the guidelines on this fact sheet. straw bale dikes remove approximat=iy
67% of the sediment transporied in construction site nmoff. This opumum eficiency can caly be achieved through
careful maintenance, with special attention to replacing roaad or broken bales. The barrier sbould be consructedon a

" An effective straw bale barrier should be installed in the following manper:

'}#. Eales should be szzurely anchored in place by either two stakes or re-bars driven through the bale. The first stake in

|| "Draft - Sedimentation and Erosion Cootrol, As Inveatory of Current Practices™, USEP.A., April, 1980,

-=vel contour to prevent concentration of flow against a small portion of the barrier.

Bales should be placed on the contour and in 2 row with ends tightly abuming the adjacent bales.

“eave area for umoff 1o pond upstream of the barrier by locaring barrier away from the oz of slopes. This also
~rovides access for maint=nancs,

3. _ach bale should be embedded in the soil a minimum of (4) mches and placad so the bindings ars borizonwal. Bind-
L.25 placed on soil will soon disintegrate and cause the barrier to fail.,

1.

€ch bals should be driven toward the previously laid bale at an angle 1o force the bales together, Stakss should be
driven flush with the bale,
5. I ackfill and ccmpact the excavated soil along the upstream facs of the barrier,
F.=move the barrier when it has served its usefulness so as oot to block or impede storm flow or drainage.
REFERENCES
Sest Management Practicss and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona September 1992,

“Environmental Criteria Manual”™, City of Austin, Texas,
Manyal of Standards of Erosion and Sediment Coarol Measures, Association of Bay Area Governmeats, Jun 1981,

Proposed Guidancs Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Wates, Work Greap
Working Paper, USEFA, April, 1992,

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Water Quality for Construction Businesses, City of Bellevue, Washington.

Water Quality Management Plan for the Laks Tahoe Region, Volume II, Handbook of Managenent Pracsicss, Tahoe

Regional Planning Agency - November 1988,
ESCs1
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BMP: saND BAG BARRIER

=M

Cbjectives
Housskseoing Fraciizas
Cordain Weste
Minimize Disturbed Arags
Stabilize Disturbed Arsas

GENERAL DEFINITION
Stacking sand bags along a level contour ceates a barrier which detains sediment-laden
. |} water, pending water upstream of the barrier and promotng sedimenmtion,
| SUITABLE APPLICATIONS
! Along the peimeter of the site.
‘ *  Check dams acoss sereams and channels,
, Along sTeams and channels,
I *  ZLarrier for utility renchss in a channel,
g - 27055 3%ales with small catchments.
! *  Dhvision dike or berm,

* Eclow the woe of a clear=d slope,

| *  Crzae at=mporary sediment ap.
*  /Aound temporary spoil zreas.
|+ E:low other small cleared areas.

| INSTALLATION/APPLICATION CRITERIA

|+ May be used in drainage areas up 1o 5 acres.

[+ Install aloog a leve! contour,

*  Baseof sand bag baier should be at least 48 inches wide,

J *  Height of sand bag barrier should be at Jeast 18 inches high,
4 inch PVC pipe may be installad berween the op layes of sand bags o drain large
flood flows,

J Provide area behind barrier for nmoff 10 pond and sediment 1o senle, size according 1o

i sediment rap BMP criteria (ESCSS),

il Plac:]:;]_gga_m:mcufasmp:.

{1*  Use sand bags large enough and sturdy enough to withstand major flooding,

]

! REQUIREMENTS

Maintenancs

-  lnspect after each rain.

h = Reshape or replace damaged sand bags immediataly,
b Femove scdim:ntwh:nhr:achﬁsixh:chcsindcpth,

Targeted Poliutants

. Sediment 1
O Nutrients
Toxic Mrterials

O
O 0l & Grease
e
e

Flontabls Materials

Cther Construction
Wasie

@ LUkelyto Heve
Significant impac!
Probable Low or
Uninewn Impsct

O

Implamentation
Requirements
Caplial Conts
O&M Casts
Maintenance
Tralning

Sultahility for
Skopes >5%

000O0e

[ High O Low

ESC52

*  Cost
] Sand bag barriers are more costly, but typically have a longer useful life than
i other harriers,
! LvrTATIONS ;';—‘5‘
1 *  Sand bags are more expensive than other barriers, but also more durable, F;J'::E,-chirsen
{1+ Burlap should not be used for sand bags, i
Construction Handbook £-71 March, 1993




Additional Information — sand Bag Barrier |

11ahl= lirmnnne
Sand bag berms may be used during constuction activitias in soream beds and wility conscucton in Channels, temporary
channe] cossing for construction equipment, etc. Sand bag berms may also be installed parallel to roadway consoruc-
tion. Sand bag berms may also be used to creats lemporary sediment traps, retention basins and placs of straw bales
or silt fences. Examples of applications include:

*  Check dams across stream channels, -

*"  Barriess for utility trenches or other construction in 2 stream channel

*  Attemporary channel crossings.

*  May be used on a slope where sraw bales and silt feaces are not approprials,
*  Asadivession dike, :
*  Embankment for a temporary sediment basin or retention basin, !

Sediment barriers near the toe of slopes. |
* At construction perimeter.
ﬂdEEIa“H

*  Provides a semi-permeable barrier in potcogally wet areas,
Morz permanent than silt fencss or soaw bales,
Allows for easy relocation on site 1o mest changing nesds during constructon

ne i A nnlien

Sand bag bamiers may be used for sediment trapping in locations where silt fences and sraw bale barrics are not stong

enough. In addition, sand bag barriers are appropriate 10 use when construction of check dams or Sumps m a stream is |

undesirable, The sand bag berms can provide the same function as a check dam without disturbing the stream or
vegetatoa. The sand bag berm will also allow a small sediment retention ares 10 be created prior 10 constuctden of final
detention basins. For installation of a sand bag berm, the following criteria should be observed:

* Drainage Area - Up to five (5) acres.

* Height of Berm - 18 inches mmimum beight, measured from the top of the existing ground at the upslope e to the
lop of the barrjer,

*  Width of Berm - 48 inches minimum width measured at the botom of the barrier; 18 inches at the Lop.

* Sand bag Size - Length 24 1o 30 inches, width 16 to 18 inches and thickness six (6) to eight (8) inches. Weight 90 1o
125 pounds, ;

*  Sand bag Material - Polypropylene, polyethylene or polyamide woven fabric, minimum unit weight four (4) ouncss
P= square yard. mullen burst strength exceeding 300 psi and ultraviolet stability exceeding 70 percent Use of
burlap is discouraged since it rots and deteriorates easily,

. Gr'ad:{:ISand-Cuars:md.mvci.

*  Rupoff water should be allowed to flow over the tops of the sand bags or through four (4) inch polyvioyl chlorids
Pipes embedded below the top layer of bags.

*  Arca behind the sand bag barrier should be established according to sizing criteria for sediment trap BMP (ESCS5).

REFERENCES
Best Management Practices and Erosion Coantrol Manual for Construction Sites, Flood Conurol District of Maricopa
County, Arizona, September 1992,

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management ESCS2 }

Practices, Tahoe Regional Planning Agency - November 1988,
e i'
Fraces |

Construction Handbook .72 March, 1993



Additional Information — Sand Bag Barrier

s

187 MIMN
4= PVC PIPE "_‘!I
| : 6~ MIN
ik ( ) = DIAMETER ROCK
-
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48" MIN 887 MIN L
t W

ROSS-8F N
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. COARSE SAND-MIN WEIGHT 40 LBES.
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| 24" MIN

FRONT VIEW

SAND BAG BERM
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BMP: BausH OR ROCK FILTER

== i
[T

Objectives
Housekseping Practicas
Condain Wests
Minimize Disturbed Arsas
Stabilize Disturbed Arsss

—]

GENERAL DEFINITION
Amckﬁjlzbermj.sm.a.dcofmchJMLnBincb:sind.iam:::mdphmdahngal:v:l
contowr where sheet flow may be detained and ponded, promotng sedimentation. A brush
barrier is composed of brush (usually obtained during the site clearing) wrapped in filter
cloth and anchored 1o the toe of the slope. If properly anchored brush or rock filtes may be
used for sediment trapping and velocity reducton. Ses Check Dam BMP (ESC41) for
more information,

SUITABLE APPLICATIONS
*  As check dams across mildly sloped construction roads.
*  Below the toe of slopes.
Along the site perimeter,
* Aloog steams and chanpels,
*  Around temporary spoil areas,
*  Eelow other small cleared areas,
{|* Atsediment maps at culvert/pipe outless.

|| INSTALLATION/APPLICATION CRITERIA

- Use principally ip areas where shest or rill flow ocarrs.

* Forrock ﬁltcr.uscm-gcrmctmdplac:inzsukcd.wm:nn&m&h:amingirpla:cd
whee concentrated flows ocour,

|+ Install aloog a leve! contour.

*  Leave area behind berm whers runoff can pood and sediment can senle,

* Drainage area should not exceed 5 acres.

REQUIREMENTS

*  Maintenance

- Inspect monthly and after each rainfall,

- If berm damaged, reshape and replace lost/dislodped rock.

- Remove sediments when depth reaches 1/2 of berm beight or 1 fr

*  Cost

=  Brush filter; Inwmmodum:msti!dnbriaﬁmm-si:::hringmdgmbhmgis
used

- Rock filter: Expensive, since off-site matesials, hand construction and demolidon/
removal are usually required.

Sediment
Nutrients
Toxic Meterials

il & Graase

Fioatlahie Materials
Other Construction

Waste

e

Likesly i© Heve
Hpnificant impact

Probable Low or
Uninown Impaect

00000

Implementation
Requirements
Capital Costs
C&M Costs
Maimtenance
Training

Sultability for
Siopes >5%

High QO Low

ESC53

Best
Managemen
Practices®
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Additional Information — Brush or Rock Fiiter

E.;!:k Eli!l-i"

A rock filter consists of open graded rock installed at the toe of a slope, along the perimeter of a developing or disturbed
arca, and as a checkdam across construction roads. Their purpase is to intercept sediment laden runoff fom disarbed
arcas of the site, allow the runofl 1o pood, promote sedimentation behind the filter, and slowly release the water as sheet
flow.

Rock filters are appropriate where a temporary measurs is pesded 10 prevenl sediments from entering right-of-ways of
taffic arsas such as near the we of slopes, incorporated into temporary stabilized construction enrancss (ESC 26), or az
other locations along the construction site perimeter. Rock filtess may also be used as check dams acoss one or more
lanes of construction traffic emporary roads, or unsurfaced rights of way subject 1o constucton taffic.

Advantages of the rock filters are that they may be less costly than other temporary barriers, and are relatively efficient ar
sediment removal

™ latipnf iearion®

Planning:

«  Rock filters should be placsd along a leve] contour o intercept shest flow.

= Allow ample room for ponding, sedimentation, and access by sediment removal equipment betwesa the berm and
the tocs of slopes.

= Flow through the filtar should occur as shest flow into an undisturbed or stabilized area.

* Installadon in stream beds requires large rock, staking of woven wirs sheathing, and daily inspecton

Design & Sizing Criteria:
The following design criteria are commonly used to construct filters:

* InNeo-Traffic Areas:
- Maximum flow-through rate per square foot of filter = 60 gpm
- Height = 18 inches minimum
=  Top width = 24 inches mintmum
- Side slopes = 2:1 or flager
-  Woven wire sheathing (poultry netting) is recommended in areas of conceomated flow. The wire should be |
inch diametsr bexagonal mesh, galvanized 20 gauge.
- Build the filter slong on a level contour,
- Rock: 3/4 1o 3 mches open graded for sheet flow, 3 10 § inches open graded for concentated flow.

* In Construction Traffic Areas:
-  Height= 12" maximum
-  Provide multiple filters in series, spaced as shown. :
Every 300 f on slopes less than 5 percent
Every 200 f1 on slopes 5 10 10 pereent
Every 100 f1 oo slopes greater than 10 percent

Brush Filter

Brush fili=rs trap and filter sediments in a manner similar to other barriers in this handbook (e.g.. silt fence, sraw bale
barrier, rock filter), but have the advantage of being constructed from brush cleared from the site and usually disposed
off-site at a cost.

ESCS3

it
o
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BMP: BrusH or Rock FiLTER (Continue)

LIMITATIONS
*  Rock berms may be difficult to remove,

* Removal problems limit their usefulness in landscaped areas,

*  Not appropriate for drainage arcas greater than 5 acres,
| *  Rupoff will pond upstream of the filter, possibly causing flooding if sufficient space does oot exist

ESCS3

E
Frmcticm,
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Additional Information — Brush or Rock Fiter
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Additional Information — Brush or Rock Filter

Steps in Coostruction of a Brush Filter:
l. Stack the brush at the toe of a slope or along the perimeter of the site just outside the limits of cleanng and grabbing.
The brush may be stacked up to 15 f high and 15 fr wide.

ok Cuns:runxu:nchlmEﬁ.dmp?mm:dim!yupslop:fmmw:bnmh.
(| 3. Placs filter fabric over the brush filter and in the trench, extzading 1 1o 2 ft. upslope of the trench.
1 4. Backfill the trench with aggrezats or compacted soil. The mench should be desp cnough and backfill material
sufficient to bold the barrier in place during a storm.
REFERENCES

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Cootrol District of Maricopa
County, Arizona, September1992.

Handbook of Ste! Drainage & Highway Construction, American Irog and Stel Institute, 1983,

|| Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Techmical
i Mazual - February 1992, Publication # 91-75.

Storm Water Polludon Plan Handbook. First Editioa, Stat= of California, Deparmment of Transportation Division of New
Tzctnology, Materials and Research, Ociober 1997,

ESCS3
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{{* Provids area around the inlet for water to pond without flooding soucamres and

BMP: sTorM DRAIN INLET PROTECTION

i

Objectives
Housskeeping Practicas
Contzin Wasts
Minimize Disturbed Arses
Stabllizs Disturbed Areas
Protect Sopes/Tharninels

GENEFRAL DEFINITION
Devices of various designs which detain sediment-laden runoff and allow the sediment it 1o
scule prior to discharge mto a storm drain inlet or catch basin,

SUTTABLE APPLICATIONS
Every storm drain inle! receiving sediment-laden runoff should be protecied, either by
covening the inlet or promoting sedimentation upstream of the inlet

INSTAZLATION/APPLICATION
*  Fiv: types of inle: protecdon are preseated below, bowever, it is recognizred thar other
effeciive methods and proprietary devics, exist and may be selecied:
- Filt= Fabric Feocs: Appropriate for drainage basins Jess than ope acre with Jess
than a 5 percent slope.
-  Slock and Grave! Filler: Appropriate for flows greater than 0.5 cfs.
- Gravel and Wire Mesh Filter: Used oo curb or drop inles where coustrucrion

Targeted Pollutants

Sadiment
Nutrients

Toxic Matarials

Ol & Grease
Ficatable Materin/s

Cther Construction
Wasta

O0000e

Likeaty to Heve
Sgnificant impact

FProbadie Low or
Unimown Impect

O

=quipmest may drive over the inlet

- Sand bag barrier: Used to creats a small sediment rap upsteam of inlets on
sloped, paved strosts,
Excavated Drop lalet Sediment Trap: An excavated area aroend the et to tap
sediment (ses Seciment Trap ESC 55).

*  Selest the appropriate rvpe of inlet prowection and design as referred W or as described
in this fac sheet

*  Use only for drainage arcas smaller than one acre umless a sediment rap first interespts
the runoff.

property.
REQUIREMENTS
*  Maintenance
- Inspect weekly and after each rain

Implementation
Requiremants
Capital Cosis
C&M Costx
Mzaimanance
Training

Sukablifty for
Skpes >5%

00000

Replace clogged flier fabric or stooe filters immediately,
Remove sediment when depth excesds half the beight of the filter, or balf the
depth of the sediment map.

Rmuwummupsmmﬂsmmbﬂizcdmmmm
*  Cost (source: EPA, 1992)

- Average anoual cost for installation and maintenance (1 year useful life) is 5150
per inlet,

Ce.struction Handbook
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BMP: STORM DRAIN INLET PROTECTION (Continue)

LIMITATIONS

*  Drainage area should pot exesed 1 acre.

*  Runoff will bypass protected inlets on slopes.

» Pooding will occur at a protected inlet, with possible shor-t=m Oooding.
Straw bales are pot effective for mlet protection.

ESCH4

Pormctics
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Additional Information — Storm Drain Inlet Protection

| crcurbinlet Thiserosion and sedimentation control BMP prevents excessive sediment from eotering siorm drainace syst=mns

2 torm drain inlet protection consists of a sediment filter or an impounding area around or upstream of a storm drain, dropinlet,
Znior 1o permanent stabilization of the dismurbed area

All co-site storm drain inlets should be protected. Off-sitz, inlets should be protecied in areas where construction actviry
tracks sediment onto paved areas or where inlets receive runoff from disturbed areas,

cfa ion Anlicat
Planning
Large amounts of sediment may enter the storm drain syst=m when storm drains are installed before the upslope drainage zrea
isstabilized, or where construction is adjacentto an existing storm drain. Incases of extreme sediment loadin g. the storm drzin
itself may clog and lose a major portion of its capacity. To avoid these problems, it is Dec=ssary 1o prevent sediment from
eotering the system at the inlets,

Inlet control measures presented in this h.amjbmkshﬂuldnmbcusndfori::]:!sdniningmmthmmacm.leqﬂ&cmla:‘gv::
disturbed areas should be first routed through a Temporary Sediment Trap (sec ESC 56). Diiffereat types of mlet protecsion
arz azpropriate for differzat applications depending on site conditions and the type of inlet. Inlet protaction meshods nox
rr=seated in this handbook should be approved by the local storm water management agency.

Gereral Design and sizing criteria:
*  rales and spaces around all inlets should be sealed to prevent sespage of sediment-laden water.
*  Etcavats sediment sumps (where nesded)] o 2 feet with 2:1 side slopes around the inlet

Instalation procedures for filter fabric fence:

¢ inches into the ground. The stakes must be at least 3 feet log.
. £xcavate a trench approximately 8 inches wide and 12 inches daep around the outside perimeter of the suakes.
¢.  Staple the filter fabr.c (for materials and spesifications, see Silt Fencs ESC 50) to wooden stakes so thar 32 mches of the
{abric extznds out and can be formed into the oench. Use beavy-duty wire staples at least one inch in kength,
d. ackfill the mench with 3/ inch or less washed grave! all the way around.

; + Place hardware cloth or comparable wire mesh with one-half inch openings over the drop inlet 5o that the wire extends

! ¢. Place wire mesh over the ocuside vertical face (open end) of the concrete blocks to prevent stone from being washed

Installation procedure for block and gravel filter:

a minimum of 1 foot beyond each side of the inlet stucture. If more than one strip is pecessary, overlap the soips. Place
filt=r fabric over the wire mesh,
Place copcrets blocks lengthwise oa their sides m a single row around the perimeter of the inlet, 50 that the open eads
face ourward, not upward. The ends of adjacent blocks should abut. The beight of the barrier can be varisd. depending
co design needs, by stacking combinations of blocks that are 4 inches, 8 inches, and 12 nches wids, The row of blecks
should be at least 12 inches but no greater than 24 inches high.

o

through the blocks. Use hardware cloth or comparable wire mesh with one half inch openings.
d.  Pile washed stone against the wire mesh to the top of the blocks. Use 3/4 1o 3 inch gravel

Installstion procedure for gravel and wire mesh filters:
2 Place wire mesh over the drop inlet so that the wire extends a minimum of 1 foot beyond each sicke of the inlet stroctme.
Use hardware cloth or comparable wire mesh with ooe-half inch openings. If more than one strip of mesh is necessary,
overlap the strips. Place filter fabric over wire mesh.

2. Place 2inch by 2 inch wooden stakes around the perimeter of the inlet 2 maximum of 3 fest apan and drive them art least

ESCS4

[vaalil

Frmiires .
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Additional Information — Storm Drain Inlet Protection

entire inlet opening (se attached figure).

Installation procedure for sand bag barrier:
Use sand bag made of geotextile fabric (ot burlap), and fill with 3/4 in. rock or 1/4 in. pea gravel

Coastruct on gendy sloping street.

Leave room upstream of barrier for water o pond and sediment to senle,

Place several layers of sand bags—overlapping the bags and packing them tightly together,

Leave gap of ooe bag on the 1op row Lo serve as a spillway. Flow from a severe storm (e.g.. 10-year storm) should
M overop the curb,

PRO o p

pecially after larpe storm eveaus, If the
{abric becomes clogzed, it should be replaced. Sediment should be removed when it reaches approximalsly one-half
the beight of the fence, Ifa sump is used, sediment should be removed when it fills Epproximately one-half the
depth of the bole,

*  For gravel filters: If the grave! becomes clogged with sedimeat, it must be cQrefully removed from the inlet, and
cither cleaned or replaced. Since cleaning gravel al a construction site may be difficult, use the sedimeni-lad=n
stone instead as fill and put fresh stone around the inler
The inlet protecdon should be removed 30 days after the upslope area has besn fully stabilized Any sedimen;
around the inlet must be carefully renoved and disposed,

?
i
7
a
3
2
g
g
;
|
i
3
g
F
2

REFERENCES
Best Management Practices and Erosion Congol Manual for Construction Sit=s, Flood Control District of Maricopa

County, Arizona, September 19972
“Draft - Sedimentation and Erosion Coowol, An Inventory of Current Practices”, USEP.A, April, 1990,

Erosion and Sediment Coowol Handbook, 5.J. Goldman, K. Jackson. T A. Bursetynsky, P.E., McGraw Hill Book
Company.

Manual of Standards of Erosion and Sediment Contol Measures, Association of Bay Area Governments, June 1981,

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Wark
Group Working Paper, USEPA. April, 1992,

Stormwater Management Water for the Puget Sound Basin, Washington State Deparmment of Ecology, The Technical
Manual - February 1992, Publicarion # 91-75.

Storm Water Pollution Prevention Handbook, First Edition, Stats of California, Deparmnent of Transponation Division
of New Techoology, Materials and Research, October 19972

b. Place 3/4 10 3 inch gravel over the filter fabric/wire mesh. The depth of the gravel should be at leass 12 inches overthe |
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Additional Information — Storm Drain Inlet Protection
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Additional Information — Storm Drain Inlet Protection ”

WIESE MZSH WITH !
1/2° OPENINGS
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Additional Information — Storm Drain Inlet Protection

STORAGE YCLUMES=
3600 CU.FT. PER
DISTURBED DRAINAGE.

e /AN TN g
MAX SLU—iEéﬂ:: . 7 = B AR =
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by ]
1
= R-ll—=—li=L
I-—I.ll_ . LARGER PARTICLES
— WESP HOLES = SETTLE OUT
STORM WATER WITH - FOR |
LARGER PARTICLES i DEWATERING - Z
REMOVED — =
CROP IMLET I: _o L RS RS e e e |=I
ELS IS ISISISISIED:
SPECIFIC APPLICATION

THIS METHOD OF INLET PROTECTION 1S APPLICABLE WHERE HEAYY FLOWS
ARE EXPECTED AND WHERE AN OVERFLOW CAPABIITY AND EASE OF
MAINTENANCE ARE DESIRABLE.
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Additional Information — Storm Drain Inlet Protection

WIRE MESH WITH 1/2~ OPENINGS
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Additional Information — Sediment Trap

A sediment trap is 2 small temporary pooding area, usually with a gravel outle, formed by excavation and/or by constructing

an cartben embankment. Its purpose is o collect and stors sediment from sites cleared and/or gradsd during construction. [ i
is intended for use oo small drainage areas, with no unusual drainage features, and projected for a quick build-out time. It

should belp in removing coarse sediment from runoff. The wrap is a L=nporary measure with a design life of Epproximatsly
6 months, and is 10 be maintained undl the site area is permanently protected against erosion by vegetation and/or stucnres,

Mo TN
Planning:

Sediment traps should be used oaly for small drainage areas. If the contributing drainage area is greater than § aces, refe
to Sediment Basins (ST8), or subdivids the catchment area into smaller drainage hasins.

Sediment usually must be removed from the trap after each rainfall event. The SWPPP should detil how this sediment is 1o
be disposed of, such as for in fill areas on-site, or removal 1o an approved off-site dump. Sediment traps used as a perimeter
coatrol should be installed before any land disturbance takes place in the drainage area.

Sediment traps are usually small enough that a failure of the strucnmres would not result in a loss of life, damage 1 bome or
buildings, or int=rruption in the use of public roads or utilities. Also, sediment aps are amractive o children and can be
dangerous. The following recommendations should be implemented to reduce risks.

1. Insull continuous fencing around the sediment trap or pond. Consult Jocal ordinancss
regarding requircments for mamtaining health and safery.
2. Restric basin side slopes 1o 3:1 or flarter.

Desipn:

Sediment trap size depends on the type of soil. size of the drainage arca, and desired sediment removal efficiency (se= :

Sedimentation Basin ESCS6). As a rule of thumb, the larger the basin volume the greater the sediment removal efficdency

Siring criteria are typically established under the loca! grading ordinance or equivalent The nmoff volume from a two-year,

24-bour siorm is a common design criteria for sedimentation trap. The sizing criteria below assume that this nmolT volume

is 0.042 ac-fu/ac (0.5 inches of runoff). While the climatic, topographic, and soil type extremes make it difficult to establish

2 statewide standard, the following criteria should trap moderate to high amounts of sediment in most areas of California.

*  Trap senling volume ar least 67 cu yd. per ace.

*  Trap sediment sworage volume at least 33 cu, yd. per acte (pote: the larger this volume, the less frequenty the map
must be cleaned out).

* Trap length greater than twice the basin width.

*  Flood volume large enough to cootain a major flood without upstream damage and ovenopping the embankment.

Installagon
Sediment traps can be constuctad by excavating adepression in the ground or creating an impoundment with a barrier or low-
bead dam. Sediment traps should be mstalled outside the area being graded and should be budlt prior 1o the start of the grading

acuvities or removal of vegetation. To minimize the area distrbed by them, sediment traps should be mstalled in narural |

depressions or in small swales or drainageways. The following steps must be followed during installarion.

. The area under the embankment must be cleared, grubbed, and stripped of any vegetation and root mat. The pool
arca should be clearsd.

2. The fill material for the embankment must be free of roots or other woody vegetation as well as oversizad stones, rocks,
organic material, or other objectionable material, The embankment may be compacted by traversing with equipment
while it is being constructad. :

ESCSS
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BMP: SeDIMENT TRAP

Otjectives

Housskseping Practicas
Contain Wesie
Minimize Disturbed Aress
Stabalire Disturbed Arsas
Protec! Slopes/CThannels
Control Site Perimetsr
Controf Internal Erosicn
| GENERAL DEFINITION Targeted Poliutants
: % sediment trap is a small, excavated or bermed area where runoff from small drainage areas @ Sediment
|y 18 detamed and sediment can senle, C) Netrioits
| SUTTABLE APPLICATIONS © Toxic Materials
*  Any disurbed area less than § acres. (Sediment Basins, ESCS56, must be used for O Oll &k Grease
‘ drainage arcas greater than § acres). O Bosinils M isin
{[|*+ 'loog the perimeter of the site at locations where sediment-laden nmoff is discharped e
| ¢ Faiin. @ E?Lﬁ;ﬁomtm:.un
: A:und and/or upsiope from storm drain inlet protection measures. '
* At any point within the sit= where sediment-laden nmofT can eater stabiliz=d or @ Likely to Have
parural amas or watsrways. Sipnificant impact
QO Probabie Lowor
|| INSTALLATION/APPLICATION CRITERIA Unknown mpact
| ©  Build ouside the area to be graded hefore clearing, grubbing, and grading begin.
*  Locate whee the trap can be easily cleared of sediment Igf;ﬁr:l;::;n
*  Trap size depends oa the type of soil, size of the drainage area, and desired sediment
r=moval efficency. ) Capital Costs
*  The larger the wap, the less frequently sediment must be removed. @ O&M Costs
*  The outlet of the trap st be stabilized with rock, vegetation, or another suitable O Maintenancs
material.
_ ; ! QO Training
*  Astable emergency spillway must be installed to safely coovey major floods (ses
your local fload control agency). O g”"‘"’”f;;”
- REQUIREMENTS
{ * Maintenance
=  Remove sediment when the sediment storage zone is no more than | fi. from
being full,

- Inspect weekly and after each rain.
*  Cost (source: EPA, 1992)

@ Hgh O Low

- Average mnual cost per installation and maintenance (18 moath useful life) is

ESC 55

50.70 per f.3 (51,300 pes drainage acre).

LDMITATIONS
'+ Only use for drainage greas up to 5 acres (see Sedimentarion Basim BMP STB for
: larger areas),

*  Oaly removes coarse sediment (medium silt size and larger) unless sized like a

sedimentation basin, !
1L !
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Additional Information — Sediment Trap

The trap is removed and the area stabilized when the upslope drainage zrea has been properly stabilized,

All cut-and-fill slopes should be 3:1 or flatter,

Whea a riser is used, all pipe joints must be watzrtight.

When ariseris used, at least the top two-thirds of the riser shall be perforated with 1/2-inch diameter holes spaced § inches
|e vertically and 10 to 12 inches horizontally. (See Sediment Basin, ESCS6)

i When an earth or stonc outlet is used, the outlet crest elevation should be at least 1 foot below the top of the embankment
Whea a crushed stone outlet is used, the crushed stons used in the outlet should mest AASHTO M43, siz= No. 2 or 24,
| or its equivalent such as MSHA No. 2. Gravel meeting the above gradation may be used if crushed stone is not availahie, |

I'.:h'.ﬂ&hb.nl

L)

i’ REFERENCES
i 3est Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
: County, Rough Draft - July 1992,

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices™, USEP.A, April, 1990,

|" “Eavironmental Criteria Manual”, Ciry of Austin, Texas.
j lanual of Standards of Erosion and Sediment Control Measurss, Association of Bay Area Governments, Jun= 1981,

Proposed Guidancs Specifying Managemeat Measures for Souress of Nonpoint Polluton is Coastal Watsrs, Work Groop
Woricng Paper, USEPA, April, 1992.

Stermwater Management Water for the Puget Sound Basic, Washingion Stais Department of Ecology, The Technical
Marual - February 1992, Publication # 91-75.

Water Qualiry Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
F.zgicoal Planning Ag=ncy - November 1988,
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BMP: sebiMenT BASIN

Wm,

%lilil;gm;é

E':‘M”ﬁ

W=

=7

Cblectivas
Housekeeping Practicas
Contain Waste
Minimize Disturbed Arazs
Stabalize Disturbed Aress

Protect Slopes/Channe!s
Covitrol SHa Pecimeter

GENERAL DEFINITION
A pood created by excavation or consgucting an embankment, and designed to retain or detain
runcil sufficiendy o allow excessive sediment 1o senile.

SUITABLE APPLICATIONS

*  Atthe cutlet of all disturbed watershed 10 acres or larger.

- A:tt:ouucmfmaik:disnn-bcdwmm,unmry.

*  Where post construction detention basins will be Jocarad,

*  Should be used in associaton with dikes, lemporary channels, and pipes used 1o diven
disturbed areas into the basin and undisturbed areas around the basin.

INSTALLATION/APPLICATION

* Construct before clearing and grading work begins

*  Dopol locate in a soeam.

*  All basin sites should be locatad where failure of the embankment would not cause loss

Targeted Pollutants

Sediment
Nutrients

Toric Materials

Ol & Grease
Ficrtable Materials

Cther Construction
Wasie

O0000Oe

LUlkely to Have
Significant Impact

Probabie Low or
Unknown Impact

O

of life/propety damage. :
* Large basins are subject 1o stateflocal dam safety requirements,
*  Securely anchor and install an anti-sesp collar co the outlet pipe/riser, and provide an

Implementation
Requirements

emergency spillway for passing major floods (see Jocal flood contol agency). O capkal Costs
*  The basin volume should be sized to capture runofT from a 2-year, 24-bour storm, or othes & O&M Costs

appropriale design storms specified by the jocal agency. A detention time of 24 to 40 bours

should allow 70 to 80 percent of sediment o seqle. O Maintenance
*  The basin volume consists of two zooes: Q Traning

- Amdim:msmrag:zmcatha.stlfmcdccp. Py

- A sealing zone at leas: 2 feet deep., O o ot
* Thelength o seuling depth ratio (L/SD) should be less than 200.
* Thbelength to width ratio shuuldb:g:n:amrma.nﬁ:l.urhamzsmmquht.d o prevent short

circuiting,
REQUIREMENTS
*  Maintenance @ High O Low ]

= Inspect weekly and afier each rain

- Remove sediment where the sediment storage zooe is half full ESCSB
* Cost Average snnual eost for installation and maintenance (2 year useful life,

source: EPA, 1992)

Basin less than 50,000 fu3: $0.40 per ft.3 (5700 = drainage acre)
- Basin size greater than 50,000 fi3: $0.20 per 1.3 (5350 per drainage acre)
Best
Managemen
Practices
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Additional Information — Sediment Basin

A sediment basin is a conrolled stormm water release structure formed by excavation or by constucting an embankment of ;
compacted soil across adrainageway, or other sistable location. Its purpose is o collect and store sediment from sites cleared ||
and/or graded during construction or for extended periods of time before reesmblishment of permanent vegetation and/or
coastruction of permanent drainage stuctures. Itis intended to trap sediment before it leaves the construction sit=. The basin
is a temporary measure (with a design life of 12 to 18 moaths) and is 1o be maintained untl the site area is pemaneatly
protected against erosion or a permanent detention basin is constructad.

Sedimenzation basins are suitable for pearly all types of construction projects. Whenever possible, construct the sadimen-
tation basins befors clearing and grading work begins.

Basins should be located at the siormwater outlet from the sit=, but not in any nanwral or undisturbed soeam. A typical
application would include temporary dikes, pipes, and/or channels to divert runofT 1o the basin inler

Many development projects in California will be required by Jocal ordinances 1o provide a storm water detention basin for
posi-coastruction flood control, desiltation, or storm water pollution coamol. A lenporary sediment basin may be comstructed
by rough grading the post-construction control basins early in the project.

Sediment basins trap 70-80 percent of the sediment which flows into them if designed according 1o this handbook. Thersfore,
they should be used in conjunction with =osion conmol practices such as t=mpocary se=ding, mulching, diversion dikes, ez, [
o reduce the amount of sediment flowing into the basin.

ctallason/ 4 itatin 1t=r
Planning:
Toimprove the effectiveness of the basin. it should be Jocatad 1o interc=pt runoff from the largest possible amount of disturbed
arza The best locations are generally low areas below disnirbed arcas. Drainage into the basin can be improved by the use
of diversion dikes and ditches. The basin must not be locaad in 2 stream but should be located to tap sedimeni-laden runofT
before it enters the soream. The basin should 0ot be located where its failure would result in the loss of Life or inw=Tupton
of the use or servics of public utilides or roads.

Design:

*  The sedimentarion basin volume consists of rwvo zones: |
= The sediment storage zome (at least 1 foot in depth).

- Asenling zooe at least 2 feet in depth,

*  The sedimentation basin may be formed by partial excavation and/er by constucton of a compacied embankment
It may have one or more mflow points,

*  Asscurely ancbwadﬂxrpipc%anmﬁ-s:pmﬂaﬂsm:pﬁndpal outlet, along with an emergency overflow spillway.
A solid riser pipe with two 1 -inch diameter dewatering holes located at the top of the sediment storage volume o0 opposits
sides of the riser pipe usually provides sufficient detantion time for basins dramning about 10 acres. Rock, rip-rap, or other
suitable outle: protection is provided o reduce erosion ar the riser pipe outlet

* Senling Zooe Volume

ESCS6
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BMP: SEDIMENT BASIN (Continue)

LIMITATIONS
*  The basin should have shallow side slopes (minimum 4:1) or be feacad to prevent drowming.

*  Sites with very fine sediments (fine silt and clay) may require longer detention times for effective sediment renoval
+  Basins in excess of 25 fest height and/or an impounding capacity of 50 ac. ft must obtain approval from Division of

Safetry of Dams,
* Standing water may cause mosquitos or other pests 1o breed.

*  Basins in excess of cenain depth and storage volume criteria must meet State Division of Safety of Dams (DSOD)

and local safary requirements,

ESCSs
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Additional Information — Sediment Basin

|| Tae scaling zone volume is determined by the following equation:
(V) = I‘EESDK}‘FVSED i

Q =  design inflow based on the peak discharpe from a specified design storm (e.g., 2 2-year, 24-bour
duration design storm event) from the tributary drainage area as computed using the methods
required by the local flood cootrol agency. Provide a minimum of 67 cubic yards of senling
volume per acre of drainage if a design storm is not specified

VsED =the sealing velocity of the design soilpaniclc.Th:d::sig'nparucl:dms.:nismcdiumsﬂxm,ﬂﬁmm].
This has a sealing velocity (Vsgpy) of 0.00096 fusec. Asa geoeral rule it will not be necessary
1o design for a particle of size less than 0.02 mm, especially since the surfacs area requircment
increases dramartically for smaller particle sizes. For example, a design particle of 0.0]1 mm
requires about thres times the surface area of 0.02 mm. Note also that choosing Vgzr of 000085
ft/sec equates (0 a surface area (SA) of 1250 sq. fu per cfs of inflow,

SD =  sealing depth, which should be at least 2 ft., and no shallower than the average distance from the
inlet 1o the outlet of the pond (L) divided by 200 (i.e.. SD > L/200). |

Tot! sediment basin volume and dimension are determined as outlined below:

2. e dewils shown in the attached figurs may be usefyl in designing the sadiment basin,

b. Determine basin gzomeey for the sediment storage volume calculated above using a minimum of 1 fidepth and 3:1 side
c:opes from the boiom of the basin, Note, the basin bogom is Jevel.

| c. Extend the basin side slopes (at 3:] max.) as Decessary W obtain the sealing zone volume as det=rmined abave. :

14, Adjustthe geomer of the basin 1o effectively combine the sentling zone volume and sediment storage volumes while
preserving the depth and side slope criteria

'| = Trovide an emespency spillway with a crest elevation one foot above the wop of the riser pipe.

[ ""aerato berwesn 12 basin leagth and width of the pond should either be greater than 6:1, or baffles should
be installed to preveat shon-circuiting.

]'D:Fraijnns
Sediment traps and ponds Dust be installad oaly within the property limits. Failure of the structurs must not result in loss of
life, damage 1o bomes or buildings, or interruption of use or service of public roads or utilities. Also, sediment oraps and poods ||
are amractive 1o children and can be very dangerous. Local ordinances regarding bealth and safety must be adbered w0, If
fmacing of the pond is required, the type of feace and its location shall be shown in the SWPPP and in the COOSTUCTOn
soecificarions.

*  Gepenally, t=mporary sedimentation poods are limited to drainage of 5 acres or more.
* Sedimentponds may be capable of trapping smaller sediment particles if additional det=ntion time is provided
However, they are most effective when used in conjuncton with other BMPs such as seeding or mulching.
* Poods may become an “arractive puisancs™ and care must be taken to adbers o all safery practices.
*  Sediment ponds designed according to this handbook are only practically effective in removing sediment
down o about the medium silt size fraction. Sadiment-laden numoff with smaller size fractions (fine silt and
clay) will pass through untreated emphasiring the nesd to stabilize the soil quickly,

ESCss
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Additional Information — Sediment Basin

REFERENCES
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Additional Information — Sediment Basin

SITEM oM TR 24 TO 42

:::‘-E'_"- ITORAGE YOULME,

HOLRE

DETENTHON TIME: 24 TO 40 HOURS

SZDEMENT STORAGE VOLUME: &7 CU. YD. PER ACRE

TEMPORARY SEDIMENT BASIN
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Appendix E
Erosion Control Plan Report for Permanente Quarry East Materials Storage Area



EROSION CONTROL PLAN REPORT
FOR
PERMANENTE QUARRY
EAST MATERIALS STORAGE AREA

April 16, 2009

Wayne W. Chang, MS, PE 46548

Chang /s EES

Civil Engineering ° Hydrology ° Hydraulics - Sedimentation

P.O. Box 9496
Rancho Santa Fe, CA 92067
(858) 692-0760

FOR REVIEW ONLY



TABLE OF CONTENTS

I T OTUCTION ...ttt ettt e e s s m e s sm e e eeeeesnnnnenenees
Temporary Erosion Control MEASUIES...........cciiiiiiiiieieeri ettt
Permanent EroSion CONIOI IMIBASUIES ......coeeeee oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaes

CONCIUSTION <.

MAP POCKET

Erosion Control Measures 1-Year Following Reclamation Completion

Erosion Control Measures Following Final Revegetation Exhibit

FOR REVIEW ONLY



INTRODUCTION

Lehigh Southwest Cement Company operates the Permanente Quarry, which is located west of the city
of Cupertino in Santa Clara County (see the Vicinity Map). Quarrying operations have occurred at the
site since the early 1900’s. This report is for a portion of the site known as the East Materials Storage
Area (EMSA). This report has been prepared for the proposed activities in the EMSA. The EMSA is a
large fill area primarily used for storing overburden material. The EMSA will generally be reclaimed
with 2 to 1 (horizontal to vertical) inter-bench slopes (approximately 2.6 to 1 slope overall), and be
constructed from an elevation of just over 550 feet to just over 900 feet. Benches will lie at
approximately 40-foot vertical intervals, and a perimeter road will be graded around the EMSA. A series
of drainage ditches and swales will serve the EMSA. The EMSA slopes will be reclaimed with native
grasses and shrubs. The north and east facing benches will also contain trees (oaks), while the south
facing benches will contain some pines. The uppermost pad area will be planted with grasses, shrubs,
and some trees (pines).

E. HOMESTEAD ROAD

STEVENS CREEK | BLVD

s
o : :
/& 3 g

VICINITY MAP - .

This report contains the erosion control plan for the EMSA. The State Water Resources Control Board
(SWRCB), Regional Water Quality Control Board (RWQCB), Santa Clara Valley Urban Runoff
Pollution Prevention Program (SCVURPPP), and Surface Mining and Reclamation Act (SMARA)
require best management practices to control erosion. This erosion control plan has been prepared to
meet the requirements of these agencies. Initially, temporary erosion control measures will be installed
during the course of reclamation activities. The measures will include hydroseeding, desiltation basins,
silt fencing, and drainage conveyance facilities. The temporary measures will be installed as reclamation
occurs and are anticipated to remain in place until approximately one year following completion of
reclamation. After this point, the revegetation throughout the EMSA will begin to establish.
Approximately three years after reclamation, the final revegetation is anticipated to be completely



established and the temporary erosion control measures will no longer be necessary. The desiltation
basins, silt fencing, and other temporary measures will be removed, and only the permanent revegetation
and drainage controls will remain. The following discusses the temporary and permanent measures that
form the erosion control plan for the EMSA.

TEMPORARY EROSION CONTROL MEASURES

During the course of and immediately following reclamation, temporary erosion control measures will
be used at the site. The primary water quality pollutant generated from the EMSA will be sediment.
Consequently, the temporary measures must focus on sediment control. The measures are illustrated on
the “Erosion Control Measures 1-Year Following Reclamation Completion” exhibit in the map pocket,
and include hydroseeding, desiltation basins, silt fencing, and drainage ditches.

Hydroseeding will be used on the reclaimed slopes, benches, and pads. The seed mix has been specified
in the April 2009 Reclamation Plan. The preliminary erosion control stage incorporated prior to the
revegetation tasks will consist of the native seed mix shown in Table 1. The mix includes species that
have proven successful in other revegetation efforts in the quarry, and are recommended to provide
erosion control and initial establishment of native grasses and herbaceous species until a more specific
revegetation plan is developed based on test plot data and plant and seed availability.

Table 1. Proposed erosion control seed mix.
SCIENTIFIC NAME COMMON NAME PURE LIVE SEED (Ib /acre)
Bromus carinatus California brome 16.00
Elymus glaucus blue wildrye 10.00
Lupinus nanus sky lupine (innoc.) 5.00
Nassella pulchra purple needlegrass 8.00
Plantago erecta California plantain 3.00
Trifolium wildenovii tomcat clover (innoc.) 3.00
Vulpia microstachys three weeks fescue 8.00
TOTAL 53.00

A series of desiltation basins and silt fencing will also be installed around the perimeter of the EMSA.
The silt fencing is shown in light blue and the desiltation basins are highlighted in yellow on the “1-
Year” exhibit in the map pocket. Silt fencing and desiltation basin details are included on the exhibit.
The silt fencing will generally be placed at the toe of the perimeter 2 to 1 (horizontal to vertical) slopes
to prevent sediment from being conveyed beyond the EMSA. Straw waddles can be used as an
alternative to silt fences on slopes that are 3 to 1 or flatter. The straw waddles should be installed along
the toe of the slopes as well as at vertical intervals of 25 feet maximum. The waddles on slope faces
shall be installed along contours of equal elevation and can be secured with wood stakes, as needed. The
desiltation basins have been sized based on SCVURPPP’s volume-based treatment control requirements
from their C.3. Stormwater Handbook as well as the criteria in the State Water Resources Control
Board’s (SWRCB) Water Quality Order 99-08-DWQ. The sizing calculations are contained in Chang
Consultants” April 14, 2009, Drainage Report for Permanente Quarry East Materials Storage Area. The



report also contains engineering analyses for the outlet works and emergency spillway at each desiltation
basin.

The majority of the EMSA runoff will be conveyed to one of the perimeter desiltation basins by a series
of ditches and downdrains. These drainage facilities have been sized to convey the tributary 100-year
flow. The hydrologic and hydraulic analyses used to design the facilities are contained in Chang
Consultants’ Drainage Report. Portions of the ditches within the perimeter road and the downdrains will
have a steep gradient. As a result, these will be lined with riprap or other erosion-resistant material to
prevent erosion.

Inspections and maintenance of the temporary erosion control measures will be performed, as needed.
Silt fencing and straw waddles can either be repaired or replaced depending on their condition. Sediment
and debris that accumulates in the desiltation basins and their outlet works will be removed. Similarly,
sediment and debris will be removed from the ditches and downdrains and these drainage facilities will
be inspected for erosion. The inspections and maintenance will ensure that the temporary measures
provide adequate erosion control for the EMSA until the permanent measures are established.

PERMANENT EROSION CONTROL MEASURES

The permanent erosion control measures will include the drainage ditches and downdrains described in
the previous section as well as revegetation. The temporary desiltation basins and silt fencing will be
removed as revegetation allows. The “Erosion Control Measures Following Final Revegetation Exhibit”
in the map pocket of this report illustrates the permanent erosion control measures including the
permanent revegetation plan.

The objective of the revegetation plan is to provide native vegetative cover for final contours, thus
controlling erosion and stabilizing slopes, using plant materials capable of self-regeneration without
continued dependence on irrigation, soil amendments, or fertilizer in accordance with the reclamation
standards. Revegetation will be sufficient to stabilize the surface against the effects of long-term erosion
and is designed to meet the post-extractive land use objectives of the site. Hydroseeding of the finished
slopes with a mixture of native grasses, herbaceous plants, and shrubs will provide surface cover and
erosion control for the new slopes. Tree and shrub planting areas will be located on benches of the
revegetation areas to encourage the long-term development of an oak savannah on north-facing slopes,
or native scrub community on south-facing slopes. These communities will provide visual integration of
the EMSA with the surrounding hillsides. The following sections outline the revegetation. The
revegetation pursuant to the Reclamation Plan will include a test plot program, soil treatment and plant
installation, maintenance and adaptive management guidelines, and verifiable monitoring standards to
assure success of revegetation.

Hydroseeding

Contoured surfaces will be covered with native grass, herbaceous, and shrub species via hydroseeding
homogenous slurry of mulch, fertilizer, seed, and a binding agent over the areas to be revegetated.
Drainage ditches and access roads will be left bare until the completion of the stockpiling at which time
the roads will be revegetated. Local seed suppliers have been working with Lehigh staff to develop an
appropriate native seed mix for reclamation, and are testing several mixes in the test plots. Adaptive



management will continue to be used in the future to determine what seed mixes and slurry amendments
are most effective for achieving revegetation goals. A preliminary hydroseed mix of shrubs and grasses
is shown in Table 2, which includes species known to thrive in undisturbed quarry areas or known to
perform well in previous revegetation areas. These species should be used, pending availability, for the
earliest stages of the proposed reclamation project, until test plot results can be used to further refine and
expand the species selection.

Trees and Shrubs

The interslope benches will have deeper soils and will be planted with tree and shrub species. The north
and east facing benches will support the greatest diversity of trees and shrubs since they have less solar
radiation and less intense temperatures. South-facing benches will generally be planted with shrubs,
however, grey pine (Pinus sabiniana), a native tree species that is tolerant of very dry conditions, will
also be used in these areas.

Table 2. Preliminary species for general slope hydroseeding.
Suitable aspect (different mixes
SCIENTIFIC NAME COMMON NAME may be utilized on north-facing
[N] vs. south-facing [S] areas)
SHRUBS
Adenostoma fasciculatum chamise S
Artemisia californica California sagebrush Nand S
Baccharis pilularis coyote brush Nand S
Ceanothus cuneatus buckbrush Nand S
Eriogonum fasciculatum California buckwheat S
Heteromeles arbutifolia toyon N
Mimulus aurantiacus sticky monkeyflower N
Salvia leucophylla purple sage S
Salvia mellifera black sage S
GRASSES AND HERBS
Elymus glaucus blue wildrye Nand S
Eschscholzia californica California poppy Nand S
Heterotheca grandiflora telegraph weed Nand S
Lotus scoparius deerweed Nand S
Lupinus nanus sky lupine (innoc.) Nand S
Nassella pulchra purple needlegrass Nand S
Plantago erecta California plantain Nand S
Vulpia microstachys three weeks fescue Nand S

Trees and shrubs will be planted as container plants or acorns in the revegetation areas to encourage re-
establishment of a vegetative community similar in structure to that of the surrounding areas. Plantings
will occur on the benches where a deeper layer of soil treatment materials is applied to ensure adequate
space for root development. These deeper soils with container plantings will be prepared on contoured
benches, while slopes will be covered with shallower soils and hydroseeded. To the extent practicable,



trees and shrubs to be planted will be obtained from seeds collected on-site or from local sources. At
least 10% of the total restoration area will be planted in tree and/or shrub planting areas. Shrubs will be
planted at approximately 4.5-foot spacing (680 shrubs per acre) and trees at 9-foot spacing (up to 170
trees per acre) in the designated areas.

As with hydroseeding, adaptive management will be used to determine which tree and shrub species will
be planted, the most effective spacing and location, and species to use in replacement plantings if
necessary. A preliminary list of trees and shrubs to be planted on benches of the RPA Area is provided
in Table 3. Species selection and numbers will depend on propagule collection and availability, as well
as on test plot results.

Table 3. Preliminary list of trees and shrubs for planting on RPA Area benches.
SCIENTIFIC NAME COMMON NAME Potential b
TREES (may use acorns instead of container planting for some oaks)

Arbutus menziesii Pacific madrone yes
Pinus sabiniana grey pine no
Quercus agrifolia coast live oak yes
Quercus chrysolepis canyon live oak yes
Quercus douglasii blue oak no
Quercus lobata Valley oak no
Quercus wislizenii interior live oak no
SHRUBS*

Cercocarpus betuloides mountain mahogany no
Heteromeles arbutifolia toyon yes
Quercus berberidifolia scrub oak no
Rhamnus californica California coffeeberry yes
Rhamnus crocea redberry no
Ribes californicum hillside gooseberry no
Ribes malvaceum chaparral currant no

* Shrub species selection may change based on the success of seeded shrubs in test plots. Seeding of coyote brush,
chamise, California sagebrush, buckbrush, and sticky monkeyflower will be evaluated in test plots in 2009-2010, and if
seed germination and establishment success is poor, these species will be tested as container plants. These species are
expected to perform well in Quarry revegetation areas once an effective establishment method is identified.

Timing

All hydroseeding should be performed and completed between October 1 and December 1 to take
advantage of warm soil temperatures and winter rains for successful germination and establishment.
Container planting should be performed during the winter season and completed by approximately the
end of January to improve successful establishment.



CONCLUSION

This erosion control plan has been developed for the East Materials Storage Area proposed at the
Permanente Quarry. The EMSA will be used to store overburden material and will ultimately be planted
with native materials. There are no impervious areas proposed at the EMSA. As a result, the proposed
reclamation will have a low runoff potential. Temporary best management practices will be used at the
site until the revegetation is established. The temporary erosion control measures include desiltation
basins, which have been sized with a greater capacity than required by the SCVURPPP and SWRCB
guidelines, hydroseeding, silt fencing, and drainage facilities. The permanent erosion control measures
will include the drainage facilities and a detailed revegetation plan in accordance with the Reclamation
Plan. This combination of temporary and permanent erosion control best management practices will be
used to treat the primary pollutant of concern from the EMSA, which is sediment. The level of treatment
has been established to meet or exceed the erosion control criteria of SMARA, SWRCB, and
SCVURPPP.

Table 4. Qualitative descriptions of soil surface status

CLASS 1: No soil loss or erosion; topsoil layer intact; well-dispersed accumulation of litter from past
year's growth plus smaller amounts of older litter.
CLASS 2: Soil movement slight and difficult to recognize; small deposits of soil in form of fans or cones

at end of small gullies or fills, or as accumulations upslope of plant crowns or behind litter;
litter not well dispersed or no accumulation from past year's growth.

CLASS 3: Soil movement or loss more noticeable; topsoil loss evident, with some plants on pedestals or
in hummocks; rill marks evident, poorly dispersed litter and bare spots not protected by litter.
CLASS 4: Soil movement and loss readily recognizable; topsoil remnants with vertical sides and exposed

plant roots; roots frequently exposed; litter in relatively small amounts and washed into
erosion protected patches.

Prior to the release of financial assurances, disturbed slopes in the EMSA must meet revegetation and
erosion control performance standards. These standards have been designed to minimize the potential
for stormwater runoff and erosion. Maintenance and monitoring will include identification and repair of
erosion damage in order to maintain the standards. Performance criteria and additional slope treatment
for erosion control are based on the qualitative descriptions and remedial measures described in Tables 4
and 5, respectively. The need for remedial measures will be determined by field observations. In
general, areas receiving an average score of Class 3 or 4 will receive additional slope treatment. Any
observable reason for failure will be noted and the appropriate remedial measure stated as part of the
annual monitoring report.

Table 5. Remedial measures for erosion control
CLASS 1. No action necessary.
CLASS 2: Monitor to see if any further deterioration and action is required.
CLASS 3: Any rills or gullies in excess of 8 square inches in cross-sectional area and more than 10 linear
feet located on finished slopes shall be arrested using straw mulch or equivalent.
CLASS 4. Replant and cover with straw mulch and install silt fences. If necessary, regrade and compact
with equipment.
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PADS/BENCHES NOTE: EROSION CONTROL SEED MIX SHALL BE USED ON SLOPES AND

PAD/BENCHES IDENTIFIED BY LEGEND.
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TO PREVENT EROSION
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AND ALONG THE LINE OF POSTS.
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