Draft EIR — Clearlake Airport Redevelopment Project June 2026

Appendix K- Public Services & Utilities

Appendices
Appx. - 14



TECHNICAL MEMORANDUM
EIR SUPPORT INFRASTRUCTURE
City of Clearlake

Airport “Concept Development” Project

Job No. 24-701

7/21/2025

YUBA CITY OFFICE CHICO OFFICE
1110 CIVIC CENTER BLVD. STE 404 60 DECLARATION DRIVE
YUBA CITY, CA. 95993 CHICO, CA. 95973



AIRPORT “CONCEPT DEVELOPMENT” PROJECT

Introduction

The purpose of this technical memorandum (TM) is to provide project description, anticipated means
and calculations of expected flow/needs of water, sewer, drainage, earthwork, and low impact design
calculations, for a master planned development located on approximately 54.78 acres of property
known as the “Airport” property, which is being planned for a comprehensive use development.

The calculations developed within this study are intended to be used for planning purposes only and
provide a reasonable estimate that should be planned for during the EIR process. The current site plan
proposes a fully developed project, thus the calculations and impacts developed under this plan will
be used for EIR Evaluation, and we consider them to be conservative. Evaluation of this plan under
this EIR should be adequate to cover a wide range of development options should a less dense overall
project be completed.

This Planning Study is being done in support of an Environmental Impact document, under the
California Environmental Quality Act. This study focuses on assessing impacts on water resources,
sanitary sewer, and storm drainage. Our focus is ensuring the project meets environmental laws and
permitting requirements. This study proposes development strategies which reduce or compensate
for environmental impacts. Our work herein will help the EIR team in examining direct, indirect, and
cumulative effects of the overall proposed development of this area, and evaluating alternative project
designs to minimize impacts.

Site Planning Considerations:

The development site plan shown on Figure 1-1 proposes a very efficient and pedestrian friendly
strategy and reduces impacts by minimizing the street network. Nearly the entire project is serviced
by two main streets, 18" Ave, and the North-South Market Street. This pedestrian friendly
atmosphere has been carried through this master design process, and serves to minimize
environmental impacts, by minimizing street construction.



AIRPORT “CONCEPT DEVELOPMENT” PROJECT

Figure 1-1 Concept Development Plan
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Grading and Drainage

Given the architectural street layout, to ensure the grading and site planning would be feasible, we
have prepared a rough grading plan establishing building finish floor grades, street, and parking lot
grades. This endeavor also allowed us to calculate the earthwork for the project, which helps to assess
overall feasibility. Coupled with this effort was the review of past geotechnical work, and
performance of additional recently completed geotechnical work on the site. The underlying soils on
this site are considered to be very dense, and even solid rock at various depths in a lot of areas. It is
important to propose a plan that can actually be built, and to understand the opportunities and
constraints provided by the particular geology of this site. There are at least three separate
geotechnical studies that examine different areas of the 54.78 acre site. These are as follows:

Draft Geotechnical Investigation — Home Depot Store — Moore/Twining Associates —
February 2008

Geotechnical Engineering Investigation Report Update City of Clearlake Airport
Development Project 18th Avenue Extension 18th Avenue and Highway 53 Clearlake, Lake
County, California - November 4th, 2022 - NV5

Soil Excavation/Rippability Evaluation Report Clearlake Airport Development - Safeway
Project 18th Avenue and Highway 53 Clearlake, Lake County, California. February 24th,
2025 - NVS5S

Due to the size and volume of these reports, we have not included herein in any appendices, but have
them stored in the project files and they are readily available upon request.

The Geotechnical Report Findings are Summarized as follows:

1.) The soils are highly disturbed as a result of the construction and use of the site previously, as
a municipal airport.

2.) The underlying soils consist of a varying condition having some fill, with very large boulders
on the north side, and soils ranging down to 10 +/- feet deep, to shallow soils and volcanic
rock at or near the ground surface as you move across the site to the south.

3.) The reports all expressed concern with the potential for “blasting” in order to develop or grade
to elevation depths where it would be below the volcanic layer strata. It appears that while
this layer is very hard, it’s of a nature that can be dug, (with special equipment), vs. having to
be “blasted” in order to excavate and grade for construction.

4.) The site has a diverse set of characteristics across the 55 acres, but based on research to date
does not appear to require any special foundation preparation that would be out of norm for
the region, but each building location will need to satisfy it’s own development foundation
requirements, there may, by chance, be data in the existing reports that can provide guidance,
but we would recommend each project employ a geotechnical engineer and perform their own
site specific investigations.
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5.) Based on the geotechnical reports and previous disturbance on the site, it’s, coupled with the
current site conditions, the proposed project development grading poses no additional risk of
environmental effects. In it’s current (as is, undeveloped) condition, the site is subject to high
erosion, and poses risk to wildfire in some locations.

Figure 1-2 and 1-3 show the fully developed site with a preliminary grading plan, and street profiles
of Market Street and Airport Road, which were used to help establish building finish floor grades,
roadway grades and were used to develop a drainage and Low Impact Draft Design Plan, included
herein in appendix A. This grading plan demonstrates that the project proposed layout is feasible and
pragmatic.

Figure 1-2 Preliminary Grading Plan
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Figure 1-3 Preliminary Market Street And Airport Road Profiles

Earthwork:

The entire site has been preliminarily designed in a way which balances earthwork, therefore little to
no net import or export is expected. When developing a site, it is much cheaper to have a small
amount of export material, vs needing any import material. In this particular case, some of the
geologic material is rock from the underlying soils so it would likely be recycled via crusher, and used
as either base rock underneath the asphalt paving, or for building foundations. The overall
development for this Airport Concept Project is likely to take place in phases and over many years,
and so interim construction projects will yield their own earthwork balances along the way. Final
grading of the entire development would likely take place over a decade, or however long it takes to
fully develop this site. In total, earth moving operations required for complete build-out of the
development are approximated to be around 230,000 cubic yards.
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Sanitary Sewer and Water:

A separate Water and Sewer Technical Memorandum has been prepared for this project, and we
have included it as Appendix A herein.

Storm Drainage:

A separate Drainage Technical Memorandum has been prepared for this project, and we have
included it as Appendix B herein.



Appendix A
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Introduction

The purpose of this technical memorandum (TM) is to provide project description, anticipated means
and calculations of expected flow/needs of water and sewer for a master planned development located
on approximately 54.78 acres of property known as the “Airport” property, which is being planned
for a comprehensive use development.

The flows developed within this study are intended to be used for planning purposes and provide an
approximation of demand that should be planned for during the EIR process. The current site plan
proposes a fully developed project thus the flows developed under this plan are likely to be the highest
that would be experienced. Evaluation of this plan under this EIR should be adequate to cover a wide
range of development options should a less dense overall project be completed.

This Planning Study is being done in support of an Environmental Impact Document, under the
California Environmental Quality Act. This study focuses on assessing impacts on, water resources,
sewer, and drainage. Our focus is ensuring the project meets environmental laws and permitting
requirements. This study helps to identify ways to reduce or compensate for environmental impacts.
Our work herein will help the EIR team in examining direct, indirect, and cumulative effects of the
overall proposed development of this area, and evaluating alternative project designs to minimize
1impacts.

Sewer

1. Treatment Plant Capacity Overview

The City of Clearlake, and thereby this Airport Development project, is served by the Southeast
Regional Wastewater Collection System and Southeast Treatment Plant which is also owned and
operated by Lake County located at 2485 Old Highway 52, Clearlake, CA. Lake County Special
Districts is the agency in charge of operating and maintaining the system. The Southeast system is
located within the jurisdiction of the Central Valley Regional Water Quality Control Board (Central
Valley Water Board) No. 2022-0103-DWQ “Statewide Waste Discharge Requirements, General
Order for Sanitary Sewer Systems” (SSS WDRs). Influent from the region as well as the entire City
of Clearlake is transported through a collection system via both gravity and pumping stations to the
Southeast Regional Wastewater Treatment Plant. The WWTP utilizes aerated lagoon systems and
currently operates with a dry weather flow of approximately 1.9 million gallons per day (MGD).
Final effluent discharge from this treatment plant is piped to Cobb Mountain and discharged at
Calpine Geysers. According to Special Districts Sanitary Sewer Management Plan for the Southeast
Regional Wastewater Collection System, Revised November 2022, the system serves approximately
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6,228 connections, equating to 8,094 Single Family Dwelling equivalents (SFDs) with an average
calculated wastewater load of 305 gallons per day (GPD) per connection.

Per the 2005 Master Plan, the facility is designed for 14,641 total connections, allowing for 8,413
additional connections beyond current service levels. This represents approximately 2.5 MGD of
additional dry weather flow capacity.

Airport Development Project Impact:

The proposed Airport development is projected to contribute 101,185 GPD (dry weather flow) at
full build-out, an additional 517 Equivalent Dwelling Units (EDUs) based on a loading estimate of
210 GPD per Equivalent Dwelling Unit (EDU) which is referenced in the Special Districts design
standards. EDUs are a different term for the same concept as SFDs, and can be considered
interchangeable. This increase of 101,185 GPD represents approximately 4% of the available future
capacity.

After accounting for the Airport development, the wastewater treatment plant would maintain
approximately 2.4 MGD of remaining capacity.

Conclusion:

Based on this published data, it’s our assessment that the WWTP has adequate capacity to serve the
proposed Airport Development Project with minimal impact to its capacity.

2. Collection and Transport System

While the treatment plant has sufficient capacity to serve the projected buildout, localized
constraints within the collection and transport system—particularly during storm events—
necessitate a closer evaluation of conveyance capacity.

The purpose of a capacity assessment is to ensure that adequate capacity exists in all portions of the
collection system and that downstream portions are not overwhelmed with new connections. The
Network Hydraulic Models (calibrated computer-based hydraulic sewer models) provide the
capacity assessment as well as the impact analysis for development.

Pursuant to Lake County Special Districts procedures, new developments exceeding 20 EDUs are
reviewed by District engineering staff using the Network Model for the SE system. This model
assesses potential impacts on gravity sewer mains, pump stations, and force mains by evaluating
storage capacity and flow within the main sections of the trunk line serving the collection system.
The model helps to identify areas within the collection system where infrastructure improvements
are necessary to accommodate the development, capacity mitigation and costs including shared
costs for infrastructure replacement based on relative use.

Growth factor is another element which the District uses to anticipate increase of daily flow within
the transport system. In April of 2006, a Build-Out Analysis of Lake County Water and Wastewater
systems was completed. This system-wide analysis was created to be a tool for long range planning
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by estimating future growth in customer demand, and by preparing system master plans and Capital
Improvement Programs (CIPs) to accommodate growth.

Special Districts Strategy for Addressing System limitations:

Capacity assessments reveal collection system locations in need of improvement. The District's
strategy to address potential system limitations is not solely reliant on major capital expansion or
construction of new trunk lines. While funding is always a consideration, County reserves are used
to handle smaller projects. Larger, more expensive projects receive Capital Improvement Plan level
funding and attention. Lake County Special Districts has large capital improvement projects in
process and some that have been completed.

The District has implemented targeted, accelerated maintenance and rehabilitation programs focused
on existing sewer infrastructure located within current public streets and rights-of-way. These
targeted programs are primarily designed to aggressively mitigate Infiltration and Inflow (I1&I)—the
entry of groundwater and stormwater into the sewer system—which reduces available capacity for
actual wastewater flows. A 2021 Integrated Regional Water Management (IRWM) grant has been
utilized for &I mitigation of late. Key contributing factors to &I in the Southeast system include:

o Aging or deteriorated sewer pipes with cracks or open joints

e Unauthorized or illegal stormwater connections

e Resident practices such as removing cleanout caps during wet weather
e Manhole intrusion through lid ventilation or cracks and void spaces

e Overland run-on directly into the lagoon system

These issues result in episodic surcharging during high flow conditions, but are being systematically
addressed as part of the District’s proactive efforts to improve system reliability.

When looking at total combined daily flow terminating at the Wastewater Treatment Plant, the final
stop for wastewater influent, there has historically been a more than 200% increase in flows between
the dry weather and wet weather flows (1.9 MGD versus 6.1 MGD). While Infiltration and Inflow
remain a significant challenge, according to the 2023 inspection report the district is making
significant progress, up to a stated 40%, at reducing 1&I through their efforts (See Attachment 1).

As a consequence of this project, new off-site facilities may or may not need to be installed. Only a
study modelling Special Districts sewer infrastructure can reveal potential need for off-site
upgrades. This Technical Memorandum does not cover the capacity of existing or future off-site
sanitary sewer infrastructure, such a study can only be performed by Lake County Special Districts.
Individual phases of the overall Airport Concept Development, as they occur, will pay development
impact fees to Special Districts, and a determination of whether any upgrades or maintenance will
be needed shall be made by the District at that time.
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3. Development Coordination and CEQA Compliance

To ensure that future development is supported by adequate infrastructure, the District evaluates
each proposed project on an individual basis. We assume this evaluation includes:

o Locational analysis, recognizing that not all sub-areas of the Southeast system experience
surcharging

e Flow projection reviews, based on project-specific EDU counts

e Site-specific impact assessments using the District’s modeling system

Where infrastructure enhancements are required to accommodate project flows, the District prepares
and provides developers with a detailed plan/report and cost estimate for necessary improvements.
These improvements are typically implemented by the developer and financed through impact fees
or direct project investment such as public infrastructure improvements.

This approach is consistent with CEQA's requirements to identify, disclose, and mitigate significant
environmental impacts related to public services. Because improvements are confined to existing
utility corridors and rights-of-way, and primarily involve the repair or replacement of existing
pipelines, environmental impacts are typically minor, temporary, and construction-related. As such,
these upgrades often qualify for categorical exemptions or result in less-than-significant impacts
with mitigation, pursuant to CEQA Guidelines Sections 15301 (Existing Facilities) and 15302
(Replacement or Reconstruction).

4. Airport Concept Development

The on-site sewer system for the new Airport Development will connect to existing sewer
infrastructure which is located both adjacent to and on certain portions of the site. See fig. 1.

The new Airport Development on-site sewer collection and transport system will be sized for
anticipated uses on each parcel of the development concept plan. We have categorized the land or
building uses shown on the preferred concept Architectural plan by “program”, then calculated
anticipated sewer flows. Wastewater drainage fixture units were used, total wet weather flow, peak
gallons per minute flow, and EDUs (Equivalent Dwelling Units) were then derived. These
calculations are shown in the attached spreadsheet along with our assumptions. Because this is plan
is currently a concept, these calculations are considered approximate. Based on California
Plumbing Code, new on-site sewer mains have been sized, with mains ranging from 6 to 10 inches
in diameter. Manholes, and 4-6 inch sewer service laterals for all new buildings have been
anticipated. Additionally, a 6-inch sewer lateral will be installed specifically for the hospital to
accommodate its higher usage. These components are designed to meet the anticipated demands of
the development, ensuring that all waste is efficiently managed and transported.
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5. Conclusion

The Southeast Regional Wastewater Treatment Plant has adequate treatment capacity to support
planned development, including the Airport project. Potential constraints in the collection system
are being addressed through an accelerated maintenance program focused on rehabilitation of
existing infrastructure, coordinated with development timelines and impact mitigation strategies.
The District's approach ensures that new growth is responsibly integrated into the system, in
alignment with CEQA compliance standards and public service planning best practices.

A proposed sewer system and water system has been sized and designed for the development project
and is shown here:
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Figure 1 - Special Districts Existing Infrastructure Mapping

Water

Currently the project boundary lies within the limits of the Highlands Mutual Water Company
district boundaries and the Konocti Water District Boundaries. The boundary between the two
districts is drawn along 18" Avenue. Konocti District lies north of 18%.
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Figure 2 - Konocti Water Map of Facilities in the Area

Figure 3 - Highlands Water Company Facilities Map in the Area
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Water supply will be required for both domestic and firefighting. In estimating water supplies for
large commercial projects in Clearlake, we have consulted the fire department, and City codes.
Based on our research we would recommend a water system design that could meet the maximum
day demand plus a 2-hour fire flow of at least 1500 gallons per minute. These rates are then used
to design a transport system to supply water throughout the project area. In addition, it’s
recommended and we have proposed that the system have at least two connection points on the
main lines so that in the event there is a line failure, the system can be charged from an alternate
direction.

Estimation of needed water supply and flows:

Based on the Architectural concept plan (see attached), we have developed estimates of average
day demand for each building defined by proposed use. We created a tabular estimate of each
structure, and assigned an average day demand, and then applied a factor established on
documented published engineering data to arrive at the maximum day demand. The result shows
estimated/predicted maximum day demands on the future needs of the entire development
cumulatively (See attached Spreadsheet). When you add fire flow demand, total flow rates can
then be used to size the transport system, and to ensure that the development has adequate supply
and pressure.

We have calculated a peak demand flow rate of 127.5 GPM for Konocti Water District, and 174.5
for Highlands Mutual Water Company. With fire flow added, 1627.5 GPM is the result for
Konocti, and 1674.5 for Highlands. The proposed Konocti loop will experience an approximate
head loss of less than 11 psi if a 10” main is installed, with Highlands anticipating a loss of about
11 psi. Please see head loss calculation sheets (attached).

Based on estimates, calculations, and experience with numerous municipal water systems and for
the purpose of preparation of the EIR document we are comfortable with estimating that the
Highlands Water District portion of the development will be served with a 10” diameter water main
line through the center of the project extending the project limits north — south. This new 10” main
will make a double loop, connecting to Old Hwy 53 at 18" Avenue, Airport Road, and the
proposed South Market Street. The portion of project area north of 18™ Avenue, Konocti Water
District territory, will be served by a proposed 10” water main loop including Victor Street, Spruce,
and Manzanita. All water mains will have valves, fire hydrants, meters, fire service connections,
fire sprinkler connections, and other necessary components per Highlands Water Company’s and
Konocti’s Standard Plans and Specifications.

Both districts have water infrastructure adjacent to the project boundaries and indicate that
extension and connection to their systems are available. Neither system report that they have
supply or capacity issues that would require large upgrades to accommodate this development
project. It’s assumed that if some upgrades are required by either of the water companies, it will be
focused on existing infrastructure and not likely required any new lines be installed outside of the
project boundary region.
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Attachment 1



Name/Location of Facility Inspected: Inspected By:

Lake County Southeast Regional Waste German Myers', WRCE?, SWRCB?3
Disposal Facility Collection System Jamie Johnson, WRCE, SWRCB
230 North Main Street Justin Shen, WRCE, SWRCB
Lakeport, CA 95453 Kenny Croyle, WRCE, CVRWQCB*
Date: Prepared By:

11-08-2023 Field Inspection German Myers, WRCE

Start: 0852

End: 1433

Consent given by Scott Harter at 0856 .
Reviewed By:

Tomas Eggers, Senior WRCE

WDID Number: 5§S0O11055
Water Quality Order No: 2022-0103-DWQ
Legally Responsible Official (LRO): Scott Harter, Special Districts Administrator

FACILITY REPRESENTATIVES

Name: Title: Email:

Scott Harter Administrator scottharter@lakecountyca.gov
Scott Hornung Deputy Administrator scott.hornung@lakecountyca.gov
Steve Phillips Utility Systems Compliance Coordinator steven.phillips@lakecountyca.gov
Phillip Spooner Superintendent phillip.spooner@lakecountyca.gov
Jesus Salmeron Deputy Administrator Fiscal jesus.salmeron@lakecountyca.gov

FACILITY DESCRIPTION

Lake County owns and operates the Southeast Regional Waste Disposal Facility Collection System
(hereafter, Southeast CS) which has approximately 95.77 miles of gravity sewers, 16.4 miles of force
mains, and 21 pump stations, serving approximately 13,176 customers. All wastewater collected
within the Southeast CS is discharged into the Southeast Regional Wastewater Treatment Plant
(WWTP) which is also owned and operated by Lake County. The Southeast CS is located within the
jurisdiction of the Central Valley Regional Water Quality Control Board (Central Valley Water Board)
and operates under State Water Resources Control Board (State Water Board) Water Quality Order

" Lead Inspector 3 State Water Resources Control Board
2 Water Resource Control Engineer 4 Central Valley Regional Water Quality Control Board



No. 2022-0103-DWQ

PURPOSE OF INSPECTION

On September 22, 2023, the Office of Enforcement (OE) sent a Notice of Inspection (Notice) to Mr.
Scott Harter, Special Districts Administrator for Lake County (Attachment A Notice of Inspection).
The Notice informed Lake County that OE staff would be conducting a compliance evaluation
inspection (CEIl) of the Southeast CS to evaluate overall compliance with SSS WDRs. The Notice
also requested Lake County to fill out a Pre-Inspection Questionnaire, which Lake County returned on
October 23, 2023 (Attachment B Pre-Inspection Questionnaire). OE reached out to Mr. Harter
on October 18, 2023, to schedule a field inspection of the Southeast CS for November 8, 2023.

RECORD REVIEW

Prior to the inspection, OE staff reviewed information uploaded to the California Integrated Water
Quality System (CIWQS) database and information provided by Lake County. OE Staff reviewed the
documents and information described below and compiled a list of key items noted to prepare for the
inspection.

Lake County has installed 210 manhole barrier lids to address inflow and infiltration (I/l) issues
and plans to install 500-700 more.

Lake County is using the acoustic inspection tool Sewer Line Rapid Assessment Tool (SL-
RAT) to inspect pipelines.

Lake County conducts smoke testing for I/I.

Pump stations are inspected weekly and cleaned annually.

Lake County owns and operates four other collection systems.

There is one pump station that does not have an autodialing or supervisory control and data
acquisition (SCADA) system.

Lake County does not currently use a computerized maintenance management system
(CMMS) but are in the process of using CivicSpark to create a geographic information system
(GIS) asset management system.

Service requests are issued from the cost accounting management system and are based on
historical knowledge of problem areas.

There is no current method of inspecting air relief valves (ARVs).

A system-wide closed-circuit television (CCTV) inspection was done in 2019 but 0% was
reviewed and ranked.

There are 30-40 miles of planned inspections and 4-5 miles of planned cleaning for the next
fiscal year (FY).

There are 54 food service establishments (FSEs).

There were 59 complaints in the previous FY.

Historically, there has been significant I/l during the winter season.



Upgrades to the pump stations and efforts to reduce I/l have alleviated stress on the system.

Lake County is developing a GIS to maintain system history and records.

The fats, oil, and grease (FOG) program is enforced by the sewer use ordinance.

The operation and maintenance (O/M) program consist of system mapping, preventative O/M,
rehabilitation and replacement, training, and contingency equipment and replacement
inventory.

System capacity and funding for capital improvement projects has historically been an issue.

Short- and long-term improvements projects would be identified once capacity assessments
are completed.

Accomplishments in the previous 12 months from the audit were as follows:
Lake County surveyed 58 miles using the SL-RAT.

Lake County cleaned 1.2 miles of pipelines.

Lake County performed three-point repairs.

Lake County installed 210 manhole lid barriers.

Lake County inspected 54 manholes.

Lake County inspected 8 FSEs.

There were 31 sanitary sewer overflows (SSOs) from 2016-2021, 18 of which were caused by
roots or capacity exceedances.

Lake County has been unable to fill the capacity management operation and maintenance
coordinator position.

Lake County has not performed FOG inspections at the desired interval.
Lake County has a goal of inspecting all FSEs annually.

The SSMP updates and audits have not been performed in the past until the most recent
update and audit.

The annual report was last updated on September 28, 2022.
Approximately $5.7 million is the annual budget for O/M.

Approximately $2.8 million is the annual budget for capital expenditures.
The Southeast CS is 95% residential and 5% commercial.

Lake County is responsible for lower laterals in the Southeast CS.

1 mile of pipeline was cleaned, and 55 miles were inspected in 2021.

The Southeast CS has a peaking factor of 6.2.

There are 73 aerial/underground gravity sewer crossings and 24 force main
aerial/underground crossings of water bodies.

There have been 27 reported SSOs since 2019.

The last reported SSO was in March 2023.

Approximately 50% of the SSOs since 2019 were caused by roots or capacity exceedances.
The No Spill Reports for July and August of 2023 have not been submitted.



A 600,000-gallon SSO occurred on March 21, 2023, due to a pump station failure.
Large volume SSOs occurred in 2019 due to natural disasters.

The FOG Program is implemented by site visits to FSEs, educating the public and FSEs on
best management practices (BMPs), coordinating with the building and health department, and
tracking compliance and inspections.

Lake County has BMPs for commercial and residential FOG on their website.®

The ordinance prevents illicit discharges, limits FOG and other debris, and gives Lake County
the ability to enforce and inspect FSEs.

The FOG Program requires grease interceptors for FSEs.

PRE-FIELD INSPECTION CONFERENCE

The inspection team arrived at the Southeast WWTP, located at 2485 Old Highway 52, Clearlake, CA
95422, at approximately 0852 and met with the Lake County representatives listed above. |, German
Myers, began with introductions and passed around a sign-in sheet (Attachment C Sign-In Sheet).
| stated that the purpose of the inspection was to evaluate the Southeast CS and compliance with the
SSS WDRs. At 0856, Mr. Harter verbally gave consent to conduct the inspection, which included
asking questions, taking notes, and taking photos.

| started by asking Lake County about staffing and whether the Southeast CS operates out of Utility
Area 1. Mr. Harter confirmed that the Southeast CS operates out of Utility Area 1 and that Lake
County has three utility areas located throughout the county. Mr. Harter stated that Lake County owns
and operates four other collection systems, which are the Kelseyville, Middletown, Lake County
Sanitation District, and Northwest collection systems. Mr. Phillip Spooner, Superintendent for Utility
Area 1, stated that there are eight maintenance positions, three electro-mechanical technicians
(EMTs), and two treatment plant operators. Mr. Spooner added that they are looking to convert one of
the open maintenance positions into another operator position. | asked if Utility Area 1 covers any of
the other collection systems. Mr. Spooner stated that Utility Area 1 covers two other collection
systems, and that staff and equipment are shared throughout the three systems within Utility Area 1.

maintenance (CMOM) coordinator. Mr. Harter explained that they have not had a CMOM coordinator
for about four years and they have posted the position multiple times but have not had any luck in

- by getting rid of some
requirements and adding others. Mr. Harter added that he hopes to start recruiting for the position in
January or February 2024. | then asked what the duties would be for the CMOM coordinator. Mr.
Harter explained that they would oversee the collection system duties such as cleaning, CCTV, SL-
RAT, and so forth, and would also oversee planning. Mr. Harter stated that currently, planning is
shared by management and that hiring a CMOM coordinator would take some strain off existing staff
and improve productivity.

5 . https://www.lakecountyca.gov/1015/Fats-Qils-Grease-
FOG



| then asked what the typical duties for the operation and maintenance crew are. Mr. Spooner
explained that the crew does weekly checks at the pump stations, uses SL-RAT to determine
cleanings, and makes water system repairs. Mr. Spooner added that the treatment plant operators
have their own daily routines at the WWTP.

| asked what type of training is done. Mr. Harter explained that they have training on SSOs,
equipment, pump stations, and so forth. Mr. Harter stated that he wants to develop a formal standard
operator procedure (SOP) for training. Mr. Spooner explained that their operators must obtain their
Water Distribution and Treatment Grade Il certificates within the first year of being hired and are
provided ongoing training to increase their certification level or get continuing education units (CEUs)
to recertify. Mr. Spooner added that the maintenance crew must obtain a Water Distribution Grade |
certificate to assist with water system repairs.

| then asked about recurrent training versus training for new employees. Mr. Harter explained that
when new staff are trained, existing staff can attend the training as a refresher. Mr. Spooner stated
that they have training on forklift operations, traffic control, confined space entry, electronics training,
and so forth. | then asked how Lake County does their SSO training. Mr. Hornung explained that they

containing the SSO, volume estimations, and so forth. Mr. Hornung added that they just updated their
Spill Emergency Response Plan (SERP) which has guidelines for estimating spill volumes.

| then moved onto the next topic and stated that based on my document review, funding had
appeared to be an issue in the past. Mr. Harter stated that Lake County has a healthy budget and that
there are no current budget issues. Mr. Harter explained that they have a CIP reserve for capital
improvement projects. Mr. Harter stated that their rates go up annually to keep up with operating

and reserves were so healthy that they decided not to implement the rate
increase and the last rate increase was in January of 2022. Mr. Jesus Salmeron, Fiscal Deputy
Administrator for Lake County, stated that their final budget for this year just wrapped up and they
need to analyze the numbers and decide on whether to implement a rate increase for 2024.

| then asked about short- and long-term projects and how they are identified. Mr. Harter stated that
they do not have a formal CIP but work with their field staff to identify where there are known or
suspected problems. Mr. Harter explained that there is not a lot of new development in Lake County
but that if there is a new development that exceeds 20 single family dwelling units, the developer
must model the flows and identify potential impacts to the system.

| then asked if there are any current or upcoming projects. Mr. Harter stated that they are looking to
do a force main bypass project in a low-lying area to relieve pressure. Mr. Harter also stated that they
have slip lining coming up that is Integrated Regional Watershed Management (IRWM) funded. Mr.
Harter explained that they secured $5 million from IRMW grant funding to address I/I. Mr. Harter
stated that the system is old, but they have seen around a 40 percent reduction in I/l due to
improvements they have made.

| then asked where I/l is still an issue within the system. Mr. Harter stated that the Meadowbrook area
still has some problems, but they have done a lot of work there. Mr. Spooner stated that 12-13 years
ago they re-piped some areas. Mr. Harter explained that they re-piped Pump Station No. 4 to be
routed directly to the WWTP to take some burden off the system. Mr. Steve Phillips, Utility System



Compliance Coordinator for Lake County, stated that the prior superintendent would use SCADA and
rain forecasts to be proactive about getting in the field and pumping out manholes during rain events.

| then moved onto O/M and asked whether Lake County uses a CMMS. Mr. Harter stated that they
had a license for City Works at one point but never fully implemented it. Mr. Harter explained that they
have all the underlying GIS, they just need to issue a request for proposal (RFP) to get a system in
place and fully develop the system. | then asked how work orders are generated. Mr. Harter
explained that they use their cost accounting management system and historical knowledge of
problem areas for service requests.

try to get to things before they become an issue. Mr. Harter explained that they do small projects in-
house, such as point repairs, but larger issues are contracted out. | then asked about routine
inspections and cleanings. Mr. Spooner stated that they conduct maintenance on rotating basis and
that the system is broken into sections. Mr. Spooner explained that they start by using SL-RAT and
then do cleaning or CCTV if needed. | asked how long it takes to inspect the entire system. Mr.
Spooner stated that they are currently on a three-year cycle but are hoping to reduce that. Mr. Phillips
added that they are working with the City of Clearlake (City), since the City is doing a lot of road
improvements. He said CCTV or
SL-RAT prior to the City resurfacing the roads, in order to address any issues. Mr. Spooner stated
that they currently have one section that is on a higher cleaning frequency because there is an offset
which is letting debris in, but that the section is waiting to be repaired.

productivity and noted that according to the CIWQS
Annual Report, only one mile of the system was cleaned but the Pre-Inspection Questionnaire stated
that the goal was 40-50 miles a year. Mr. Hornung clarified that the 40-50-mile goal is of inspection
using SL-RAT, while CCTV and cleaning is done as needed. Mr. Spooner added that around 10
percent of what they inspect they find to need cleaning. | then asked about how the SL-RAT has
performed and how Lake County determines when to SL-RAT or to CCTV. Mr. Spooner stated that
they initially use SL-RAT and then use CCTV to verify the results. Mr. Harter added that the initial
ground-truthing of the SL-RAT worked very well and that the SL-RAT data integrates into their GIS
system.

| then asked about the system-wide CCTV in 2019 and asked why none of the video footage was
reviewed and ranked. Mr. Harter explained that the system-wide inspection in 2019 was all CCTV
since it was prior to Lake County using SL-RAT. Mr. Harter stated that the CCTV was only reviewed
during the actual inspections and the operator noted what was seen when performing the CCTV, it
was not reviewed a second time. | then asked if Lake County has a ranking system for defects. Mr.
Hornung stated that the National Association of Sewer Service Companies (NASSCO) Pipeline
Assessment Certification Program (PACP) ratings are built into their pipeline observation system
management (POSM) software. Mr. Spooner stated that a lot of their I/l efforts stemmed from the
system-wide 2019 CCTV.

Mr. Spooner explained that they have issues with residents wanting to connect gutters to the
collection system so every three years they will go out and smoke test to verify cleanouts have caps
on them and the gutters are not connected to the collection system. Mr. Spooner stated that if they
detect I/l as an issue they will get the issue scheduled for repairs. Mr. Spooner added that they have
two point-repairs coming up for an offset and a broken section that were identified with CCTV. Mr.



Harter added that the offset location is inaccessible since there is a pier where the pipe is, so they are
contracting the repair out.

| then asked about the three hot spot locations noted in the Pre-Inspection Questionnaire. Mr. Harter
stated that one of the hot spots is the offset currently being contracted out for repair. Another is the
Meadowbrook area, due to capacity issues. The third used to be an issue on Uhl Avenue, but is no
longer an issue. Mr. Spooner stated that for the Meadowbrook area, they usually go out prior to the
wet weather season to ensure that area is cleaned.

| then asked Lake County to elaborate on their pump station and force main risk assessments as the
Pre-Inspection Questionnaire stated that Lake County did not have any formal assessments. Mr.
Harter explained that the assessments are just based on staff being out in the field weekly and
staying aware of what issues are developing. | then asked about any SOPs that are used for O/M. Mr.
Spooner stated that they do not have SOPs and O/M

Mr. Spooner added that they are looking to develop SOPs for regular activities, such as cleanings
and manhole inspections, and will be doing so this year.

| then asked about the pump stations and why one of the pump stations did not have an autodialing
or SCADA system. Mr. Spooner stated that Pump Station No. 20 is a small station developed inside a
manhole and only services one street. Mr. Spooner explained that the pump station is still on their
weekly checks and that they replaced the pump about two and a half weeks ago. Mr. Spooner added
that they do not see any issues at the pump station and because of its location they cannot develop it
any more than it is. | then asked about the ARVs and why there currently is no plan to exercise and
clean the ARVs. Mr. Spooner stated that he is developing a program to maintain the ARVs. | then
asked about the aerial and underground crossings. Mr. Spooner stated that there is only one aerial
crossing, and the rest are underground. Mr. Spooner added that they inspected the aerial crossing
last year. | then asked if there have been any issues with the aerial and underground crossings. Mr.
Spooner stated that there was a force main break under a creek around 20 years ago, but they have
not had any issues with the aerial crossing.

| then asked about the 59 complaints they received in the previous FY, as stated in the Pre-Inspection
Questionnaire. Mr. Harter stated that a lot of their complaints are driven by laterals. He confirmed that
Lake County is responsible for the lower laterals if there is a lower lateral cleanout. Mr. Harter
explained that they have a lateral replacement program where property owners can obtain funding for
inspections and replacements if there are issues. Mr. Harter stated that the program is listed on their
website but that no one takes advantage of the program.

| then asked for a general overview of the FOG program. Mr. Harter stated that the CMOM
coordinator would normally handle the program but since the position is vacant, they have had to
distribute the duties. Mr. Phillips explained that new FSEs need approval for a grease trap and Lake
County will help determine the sizing of the grease trap. Mr. Phillips added that FSE inspections
consist of inspecting the sinks, venting, and the grease traps. Mr. Phillips stated that once they hire
the CMOC coordinator, they will get back into an aggressive inspection program. Mr. Phillips
explained that they did some inspections in Kelseyville last year since they were having issues with
FOG but have not looked at other areas since they do not have the staff. Mr. Phillips stated that they
require FSEs to submit pump out and inspection records and encourage the FSEs to follow the 25
percent rule.

Mr. Harter stated that they work closely with the County Environmental Health Department and
coordinate with them on changes in ownership and businesses. Mr. Harter explained that their Board



adopted a micro-home kitchen ordinance a few years ago that allows small food services out of
homes. Mr. Harter added that the small food services must be licensed and coordinate with Lake
County to ensure they have appropriately sized grease traps. Mr. Harter explained that it is difficult to
get vendors to pump out the grease traps, but Lake County works with the businesses and helps
them find vendors.

| then asked who currently does the FSE inspections. Mr. Phillips stated that the technicians do the
FSE inspections and use a Sludge Judge to measure the solids content in the grease traps. Mr.
Phillips explained that the technicians bring the inspection report to him, and he would write a Notice
of Compliance or Notice of Correction and then follow up to ensure the issues are addressed. Mr.
Harter added that once they hire the CMOM coordinator, their goal is to inspect all FSEs annually. |
then asked what further action can be taken if an FSE fails to address issues following a Notice of
Correction. Mr. Harter stated that in theory they could disconnect the FSE from their system, but it
has never come to that point and the Notice of Correction is usually sufficient.

Ms. Jamie Johnson then asked if flushable wipes are an issue. Mr. Harter explained that flushable
wipes are an issue, and they have a couple pump stations that rag up a lot, so they must pull the
pumps out, clear them, and then reinstall the pumps. Mr. Harter stated that they have a pilot project
with a direct in-line pumping system that is replacing Pump Station No. 6, eliminating the need for a
wet well. Mr. Harter explained that the system will have a lower retention time, reduced odors, and
reduced hydrogen sulfide issues. Mr. Harter added that if the pilot project goes well, they will look to
implement the system at the other pump stations.

| then moved onto discussing SSOs and asked about the 600,000-gallon SSO that occurred in March
of 2023. Mr. Harter stated that a coupler between two pipes at Pump Station No. 1 was dislodged and
staff had noticed water at the pump station. Mr. Harter explained that they had dug into the ground
and identified the leak and ordered the replacement part prior to the large SSO occurring, but that the
part did not arrive in time to prevent the 600,000-gallon SSO. | then asked about the 200,000-gallon
spill that occurred in March of 2023. Mr. Harter explained that there was an illegal dumping in a
mobile home park where locals had popped open the manholes and dumped large amounts of debris
into the manhole. Mr. Harter stated that he is in the process of writing a Notice of Violation to the
mobile home park.

gram as a lot of the SSOs seem to be caused by
roots. Mr. Harter stated that they use mechanical tools such as hydro jetters, flails, nozzles, and so
forth for root control. Mr. Spooner explained that if roots are found in a mainline, then they will go in
and remove the roots and make repairs to the pipe. Mr. Spooner added that if the roots are found in
the laterals, they will still perform mechanical rodding. | then asked how Lake County targets locations
for root control. Mr. Spooner stated that when roots are found to be an issue, they will remove the
roots and put the section of pipe on a 30-day to one-year cycle depending on the root growth.

| then asked about the SSOs caused by natural disasters in 2019. Mr. Spooner stated that the SSOs
were caused by the fires in 2019. Mr. Spooner explained that many homes were destroyed during the
fires and that the loss of homes created open holes in the collection system causing rain to infiltrate
into the system. Mr. Harter added that they are now proactive during fires and will go out and cap the
laterals. | then mentioned that the No Spill Reports were not certified for July and August of 2023. Mr.
Phillips stated that they have had a couple of Category 4 SSOs and acknowledged that he is behind
on the reporting requirements. | reminded Lake County that the SSS WDRs require the No Spill
Reports and Category 4 Spills to be certified within 30 calendar days. | then noted that one of the



SSOs from March of 2023 is still in its draft form and has not been certified yet and reminded Lake
County of the reporting requirements to certify the SSO within 15 calendar days and make any
amendments within 90 calendar days.

| then went over what assets the inspection team would like to look at and ended the pre-field
inspection conference at approximately 1025.

FIELD INSPECTION

The first location we traveled to was Pump Station No. 1, located on Burns Valley Road near Turner
Avenue, where we arrived at approximately 1059. We were joined by one of the field crew members,
Paul Higdon. | observed emergency signage on the fence surrounding the pump station (Photo 1).
Mr. Phillips explained that this pump station was the location of the failed coupler on the 16-inch pipe
that caused the 600,000-gallon SSO in March of 2023. Mr. Harter stated that they were able to
redirect the flows through the 8- and 10-inch pipes, in addition to using pumper trucks, to handle the
flows during the SSO.

The wet well on the south side of the pump station had a minor FOG mat, minimal corrosion, a coated
barrel, and some rags on the components (Photo 2). The wet well on the north side of the pump
station had minimal FOG and a lot of rags on the components (Photo 3). Both dry wells were not
covered, had minimal debris, and some chipping on the painted components (Photos 4 & 5). A
logbook was kept on site and showed that a monthly load test and maintenance was done the day
prior on November 7, 2023 (Photo 6).

| then asked if the alarms could be tripped. Mr. Higdon tripped an alarm, and an audible alarm was
heard. | asked if there were any visible alarms and Mr. Spooner stated that there were no visible
alarms at any of the pump stations. Mr. Spooner explained that a third-party company gets the alarm
and will then call and inform the standby operator that an alarm was triggered. Mr. Spooner received
the call that an alarm was triggered at the pump station. | then asked what is typically done during the
weekly checks. Mr. Higdon stated that they trigger alarms, check the batteries, regulators, oil, coolant
and so forth, weekly, and put the pump station under a load test once a month. | then asked about the
onsite generator. Mr. Spooner stated that all the big pump stations have a backup generator, but they
also have portable generators that they can use at the other pump stations. The generator s fuel level
was just over half full at the time of the inspection (Photo 7). | asked how often the fuel gets filled. Mr.
Spooner stated that they refill the fuel as needed but will fill the tank before the wet weather season.
Mr. Higdon explained that under normal circumstances, the generators can last three to four days and
during high flow they can last one to two days. Mr. Higdon added that they typically schedule fuel
deliveries when the fuel level gets to half full.

| then asked about odor control. Mr. Harter stated that there is an elderly home and apartments
nearby, so they sometimes receive odor complaints. Mr. Spooner explained that they use a carbon
filter for odor control and are looking to upgrade the system (Photo 8). Mr. Spooner added that they
use carbon filters for odor control at all their big pump stations.



Photo 1: A photo of emergency signage posted  Photo 2: A photo of the wet well on the south
at Pump Station No. 1. side of Pump Station No. 1 with minor FOG,
rags, and corrosion.

Photo 3: A photo of the wet well on the north Photo 4: A photo of the one of the uncovered dry
side of Pump Station No. 1 with rags, minor wells with minimal debris and paint chippings.
FOG, and minor corrosion.

Photo 5: A photo of the one of the uncovered dry Photo 6: A photo of the logbook at Pump Station
wells with minimal debris and paint chippings. No. 1 showing maintenance and a monthly load
test was done on November 7, 2023.



Photo 7: A photo of the fuel level of the Photo 8: A photo of the carbon filter system at
generator at Pump Station No. 1 showing over Pump Station No. 1 for odor control.
50 percent full.

We then traveled to Pump Station No. 2, located at the intersection of Lakeshore Drive and Division
Avenue, where we arrived at approximately 1131. Emergency signage was not on the fence
surrounding the pump station but was located on the building inside the fence (Photo 9). | asked why
the sign was not on the outside of the fence and Mr. Spooner stated that the sign was previously on
the outside of the fence but that it had been stolen, so they put the sign on the inside to prevent
further vandalism. Mr. Harter added that residents will typically call the sheriff s office if they see
issues, and the sheriff s office will then call Lake County.

The dry well on the south side of the pump station was uncovered, contained debris, and was missing
a cap on one of the connections (Photo 10). The dry well on the north side was uncovered and had
debris and minor trash in it (Photo 11). Mr. Spooner stated that they need to order a new cap and
would think about installing a mesh covering over the dry wells to prevent debris and trash from
getting in.

The wet well on the south side of the pump station had a disconnected pipe, staining on the walls,
and minor FOG and debris (Photo 12). Mr. Higdon stated that the disconnect is currently being
repaired and they had just replaced the coupler on the other pipe as seen in the photo. The wet well
on the north side of the pump station had minor corrosion, debris, and staining on the walls (Photo
13). The logbook for the pump station showed that staff was there two days prior, on November 6,
2023, and Lake County is currently getting quotes for a variable frequency drive (VFD) control board
to repair the interface screen (Photo 14). A check sheet for pump station maintenance was filled out
on November 6, 2023 (Photo 15).

| then asked if an alarm could be triggered. Mr. Higdon triggered an alarm, and an audible alarm was
heard. Mr. Spooner explained that the alarm-answering, third-party company is staffed 24/7 and has
a list of people to call. Mr. Spooner received the call that an alarm was triggered approximately five
minutes after the alarm. Mr. Spooner stated that they typically receive the alarm call within five to ten
minutes but that it previously had been up to two hours. Mr. Spooner added that they are looking into
a better backup alarm system that will call Lake County directly. | checked the generators fuel level
which showed the fuel level to be a little over half full (Photo 16).

At approximately 1150, we broke for lunch.



Photo 9: A photo of emergency signage located Photo 10: A photo of the uncovered south dry
on the building inside the fence of Pump Station  well at Pump Station No. 2 showing debris and a
No. 2. missing cap on one of the connections.

Photo 11: A photo of the uncovered north dry Photo 12: A photo of the south wet well at Pump

well at Pump Station No. 2 showing debris and Station No. 2 showing minor debris, FOG, and

minor trash. staining on the walls. The disconnected pipe in
the photo is currently under repairs.

Photo 13: A photo of the north wet well at Pump  Photo 14: A photo of the logbook at Pump
Station No. 2 showing minor debris, trash, and Station No. 2.
staining on the walls.



Photo 15: A photo of the November 6, 2023 Photo 16: A photo of the fuel level of the
maintenance check sheet at Pump Station No. generator at Pump Station No. 2 showing the
2. fuel level to be over half full.

After lunch, the inspection team traveled to Pump Station No. 3, located near the end of Wayland
Avenue, where we arrived at approximately 1258. We were joined by field crew members Vince
Myrick and Donald Beets. The wet well had a FOG mat, rags on the pipes, corrosion, and staining on
the walls (Photo 17). There was a storm drain with a grate over the drain that ran directly through the
pump station. Mr. Harter stated that the storm drain is owned by the City. | asked if there is odor
control at the pump station and Mr. Spooner stated that carbon is used (Photo 18). The pumps and
piping were located above ground and appeared to be freshly painted (Photo 19). The logbook and
maintenance check sheet were on site and showed that staff had been there two days prior on
November 6, 2023 (Photo 20) at approximately 75 percent full.
Mr. Myrick stated that they run the generator under full load for one hour once a month.

Photo 17: A photo of the wet well at Pump Photo 18: A photo of the carbon odor control
Station No. 3 showing a FOG mat, rags on the system at Pump Station No. 3.
pipes, corrosion, and staining on the walls.



Photo 19: A photo of the recently painted Photo 20: A photo of the November 6, 2023,

aboveground pumps and piping system at Pump maintenance check sheet at Pump Station No.
Station No. 3. 3.

We then traveled to one of the hot spot locations, located at the intersection of Bay Street and
Lakeview Way, where we arrived at approximately 1312. The manhole had a manhole barrier lid, to
protect from I/I, and had fast flow through the manhole channel (Photo 21). The manhole rim had
corrosion around the rim and staining in the barrel (Photo 22). Mr. Spooner stated that this location
was cleaned approximately one and a half weeks ago, and they clean the area prior to a storm event.

Photo 21: A photo on the manhole located at the Photo 22: A photo on the manhole located at the

intersection of Bay Street and Lakeview Way intersection of Bay Street and Lakeview Way
with fast flow. with corrosion around the rim and staining in the
barrel.

We then traveled to a manhole in the Meadowbrook area, located in front of 6825 Meadowbrook
Drive, where we arrived at approximately 1319. The manhole had corrosion around the rim (Photo
23), low flow, and FOG on the sides of the channel (Photo 24). | asked about the inspections versus
cleanings and Mr. Spooner stated that they aim to inspect 30 percent of the system annually and
typically 10 percent of what is inspected will need cleaning or repairs. Ms. Johnson asked if the



manholes are labeled, and Mr. Spooner stated that they have the manhole numbers on the master
map. Mr. Harter added that they are looking into acquiring tablets for mobile GIS while out in the field.

Photo 23: A photo on the manhole located in Photo 24: A photo on the manhole located in
front of 6825 Meadowbrook Drive with corrosion front of 6825 Meadowbrook Drive low flow and
around the rim. FOG on the sides of the manhole channel.

We then traveled to another manhole in the Meadowbrook area, located in front of 6925
Meadowbrook Drive, where we arrived at approximately 1328. The manhole had a manhole barrier lid
and cracks in the concrete around the manhole (Photo 25). The manhole had a vertical crack in the
barrel, no flow, and standing water in the channel (Photo 26).

Photo 25: A photo on the manhole located in Photo 26: A photo on the manhole located in
front of 6925 Meadowbrook Drive with a front of 6925 Meadowbrook Drive with a vertical
manhole barrier lid and cracking in the concrete  crack in the manhole barrier and no flow in the
around the manhole. channel.

We then traveled to the manhole in the canal on Stonybrook Drive and arrived at approximately 1335.
The canal was dry the day of the inspection and the manhole was elevated above the top of the canal
(Photo 27). Mr. Spooner stated that all the manholes in canals and creeks are above the banks so
that flood water does not enter the manholes.



Photo 27: A photo of the manhole in the canal
on Stonybrook Drive.

We then traveled to Pump Station No. 6, located at the east end of Lower Lakeshore Drive, and
arrived at approximately 1348. The pump station was under construction as the direct in-line pumping
system was currently being put into place (Photo 28). A portable bypass system was set up while
construction was occurring (Photo 29). One of the Hudson Mechanical Inc. crew members installing
the system stated that the system should be up and running next week. Mr. Spooner stated that the
system would be fully sealed and contained and Mr. Harter explained that they are also setting up the
system with a bypass on the inlet and outlet side so they can bypass the system if needed. Mr. Harter
added that they would be doing the pilot project for six months to one year and if all goes well, they
will look at implementing the direct in-line pumping systems at their other pump stations.

Photo 28: A photo of the direct in-line pumping Photo 29: A photo of the portable bypass system
system being put into place at Pump Station No. being used while Pump Station No. 6 is under
6. construction.

We then traveled to the aerial crossing over Burns Valley Creek, located at the intersection of
Rumsey Road and Pamela Lane, and arrived at approximately 1406 (Photo 30). Mr. Harter stated
that the aerial crossing is a force main and does not have any secondary encasement. The lock on
the ARV was broken and was replaced by Mr. Spooner at the time of the inspection. Mr. Spooner



opened the encasement around the ARV and the ARV had a lot of cobwebs around it (Photo 31).
There was no emergency signage for the aerial crossing or the ARV.

Photo 30: A photo of the force main aerial Photo 31: A photo of the ARV located at the
crossing located at the intersection of Rusmey aerial crossing with cobwebs around the ARV.
Road and Pamela Lane with no secondary

encasement.

We then traveled to the last location, the utility yard, located at the Southeast WWTP, where we
arrived at approximately 1419. Mr. Spooner showed us where they keep spare parts, including
manhole barrier lids, couplers, pipes, and so forth, portable generators, bypass equipment, and SSO
equipment, including waddles and absorption pads (Photos 32-35).

The inspection ended at approximately 1433.

Photo 32: A photo of spare parts at the utility Photo 33: A photo of the portable generators at
yard. the utility yard.



Photo 34: A photo of spare manhole barrier lids  Photo 35: A photo of waddles for SSO response
at the utility yard. at the utility yard.

FINDINGS

The review of all requested documents as well as the inspection itself resulted in the following areas
of concern:

Lake County does not currently use a CMMS and relies on historical knowledge of problem
areas.

Lake County does not currently have a method in place to inspect and maintain ARVs.

Lake County only reviews CCTV footage during the CCTV inspections and does not re-review
or rank issues.

Lake County has had difficulties obtaining a CMOM coordinator which has strained resources,
especially when implementing the FOG program.

Lake County does not have a formal CIP.

Lake County does not have formal SOPs for training and O/M.

Lake County does not have emergency signage for aerial crossings or ARVs.

Lake County has failed to submit and certify some No Spill Reports, Category 4 Spill Reports,
and SSO reports.

Alarm notification from the third-party company has taken up to two hours.
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PROPOSED KONOCTI WATER DISTRICT MAIN LOOP

Hazen-Williams Equation for Pressure Loss in Pipes Supply PSI:  60.00  Final PSI:
PSI Drop:  Okay
Imperial Units

Specified Data Length1 Length2 Length3 Length4 Length5
| =length of pipe (ft) 1500

¢ = Hazen-Williams roughness constant 130

g = volume flow (gal/min) 1627.50

dh = inside or hydraulic diameter (inches) 10.02

Initial PSI 60 49.69

Elevation Head Loss (ft) 0 0

Calculated Pressure Loss

Pipe Head loss (ft H,0) 23.00 0.00 0.00 0.00 0.00
Pipe Head loss (psi) 9.89 0.00 0.00 0.00 0.00

Fittings

Regular 90° elbow 2
Long radius 90° elbow

Regular 45° elbow 2
Tee (line flow) 1
Tee (branch flow)

Meter

Gate valve 4
Angle Valve

Fittings Head loss (ft H,0) by equivalent pipe length 0.98 0.00 0.00 0.00 0.00
Fittings Head loss (psi) 0.42 0.00 0.00 0.00 0.00

Final Head (psi) 49.69
PSI Drop Okay? (residual must be > 25)

Calculated Flow Velocity
v = flow velocity (ft/s) 6.63
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PROPOSED HIGHLANDS MUTUAL WATER COMPANY MAIN LOOP

Hazen-Williams Equation for Pressure Loss in Pipes Supply PSI:  60.00  Final PSI:

Imperial Units

Specified Data

| =length of pipe (ft)

¢ = Hazen-Williams roughness constant

g = volume flow (gal/min)

dh = inside or hydraulic diameter (inches)
Initial PSI

Elevation Head Loss (ft)

Calculated Pressure Loss

Pipe Head loss (ft H,0)
Pipe Head loss (psi)

Fittings

Regular 90° elbow
Long radius 90° elbow
Regular 45° elbow
Tee (line flow)

Tee (branch flow)
Meter

Gate valve

Angle Valve

Fittings Head loss (ft H,0) by equivalent pipe length
Fittings Head loss (psi)

Final Head (psi)
PSI Drop Okay? (residual must be > 25)

Calculated Flow Velocity
v = flow velocity (ft/s)

1110 CIVIC CENTER BOULEVARD, SUITE 404

PSI Drop:  Okay

Length1 Length2 Length3 Length4 Length5

1500
130
1674.50
10.02
60 49.00
0 0
24.25 0.00 0.00 0.00 0.00
10.43 0.00 0.00 0.00 0.00
2
4
1
4
1.33 0.00 0.00 0.00 0.00
0.57 0.00 0.00 0.00 0.00
49.00
6.82
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DRAINAGE TECHNICAL MEMORANDUM

CITY OF CLEARLAKE AIRPORT COMMERCIAL
DEVELOPMENT

Highway 53 and Old Hwy 53
CLEARLAKE, CALIFORNIA 95422

7/21/2025

Prepared By:

Daniel Ingoglia, PE, QSD
California Engineering Company, Inc.
Main Office
1110 Civic Center Blvd., Suite 404
Yuba City, CA 95993
530-751-0952 Office
530-751-0953 Fax
www.cecusa.net

Airport Commercial Development
Drainage Technical Memorandum



PROJECT DESCRIPTION:

The proposed project nearly 55 acres in size will be located west of Old Highway 53 and east of
State Route (SR) 53, on the former Pearce Airport site. The project site is primarily undeveloped
and is zoned General Commercial (GC). The majority of the site is vegetated by native grasses.
There are existing trees and brush primarily at the northern and southern ends of the
development. The site is bounded on the west by Old Highway 53, to the north by 215t Avenue,
and to the east by California State Route 53. A few active businesses exist within the
development boundaries including a glass installer and some storage facilities.

Accessible routes to all facilities and commercial entrances will be provided as part of the
project infrastructure, complete with ADA accessible ramps, marking, and detectable warning
surfaces.

The former Pearce Field Airport site within the City of Clearlake gives way to approximately 49
acres of mixed-use phased development, including hotel, healthcare, multifamily housing, retail
and restaurants of various scales, public open space in form of a park, plaza, and pedestrian
routes on tree-lined streets, a cross-over to the future transit center at SR 53, and related
parking on the new streets and adjacent parking lots. The Airport Site Redevelopment Project
would include development of the project site within the General Commercial (GC) zoning
district. Project phasing is sequenced through and dependent on the City’s acquisition of
adjacent properties as they become available.

A number of existing trees would be removed in order to develop the proposed Airport Site
Redevelopment. The proposed project would provide landscaping improvements, including the
planting of new trees and shrubs throughout the project site.

Central to this development is a plaza adjacent the Market building and park that spans a
vegetated bluff. Overlooks, connecting trails, play space, and performance spaces are designed
as a destination for the area. An overlook point at the top of the bluff will be adjacent
commercial space and parking, providing a additional retail amenity and spill-out seating
options.

All future vegetation is California native, drought-tolerant, or native adaptive, highlighting the
beauty of the surrounding hills and landscape of the region.

Existing mature trees are mapped in the site plan and will be incorporated into parking lot
screening and recreational space where possible to retain them. Additional specimen trees are

Airport Commercial Development
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planned for pocket-park locations to act as both gateways to the site and screens to parking
areas.

The existing site slopes generally toward the west at varying slopes ranging up to about 2:1.
The USGS Web Soil Survey is utilized to identify existing soil conditions within each of the four
disconnected zones. Zone 1, the largest at 35.34 acres and centrally located, is composed of
68.5% Benridge-Sodabay loams, by area, with slopes of 8% to 15%. Loam and gravelly clay
loam exist down to a depth of 21 to 26 inches. Gravelly clay lies below the loam, and it is
expected that this soil will exist down to a depth of 63-68 inches. The site has soils belonging to
hydrologic soil group C. There are more than 80 inches of depth to any restrictive layer or
water table, and the soil is naturally well drained. 31.5% of zone 1 by area is comprised of Asbill
clay loam with slopes of 5 to 8 percent. Clay loam is present down to a depth of 13 inches, with
silty clay occurring from 13 to 39 inches in depth. Below this lies bedrock. There are more than
80 inches to groundwater, and the soil is naturally well drained, belonging to hydrologic soil
group D.

Zone 2, located in the northwest, is 5.65 acres in size and is composed of three different soil
types by area. The largest, Asbill clay loam, covers 37.6% of area and occurs at slopes of 5to 8
percent. From 0 to 13 inches occurs clay loam, from 13 to 39 inches silty clay, with bedrock
below this. There are more than 80 inches to groundwater, and the soil is naturally well
drained belonging to hydrologic soil group D. Asbill clay loam with slopes of 8 to 15 percent
cover 30.2% of Zone 2, with the same profile; clay loam down to 13 inches, silty clay down to 39
inches, and bedrock below. Again; well-drained soil with no water table above 80 inches and
hydrologic soil group D. Benridge-Sodabay loams cover the final 32.2%, by area, with slopes of
8% to 15%. Loam and gravelly clay loam exist down to a depth of 21 inches. Gravelly clay lies
below the loam, and it is expected that this soil will exist down to a depth of 63 inches. The site
has soils belonging to hydrologic soil group C. There are more than 80 inches of depth to any
restrictive layer or water table, and the soil is naturally well drained.

Zone 3, which is located at the north end of the project site, is 5.73 acres in size. Two soil types
comprise the zone area, with Benridge-Sodabay soil over 87.5% of the zone. With a similar
profile of previous areas; loam and gravelly clay loam appear down to a depth of 21 or 26
inches. Gravelly clay lies below the loam down to a depth of 63 to 68 inches. A well-drained
soil belonging to group C, there are more than 80 inches to any potential water table. Asbill
clay loam with slopes of 8 to 15 percent cover the final 12.5% of Zone 3; clay loam down to 13
inches, silty clay down to 39 inches, and bedrock below. Asbill is a well-drained soil with water
table below 80 inches and belonging to hydrologic soil group D.

Airport Commercial Development
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Zone 4, the smallest at only 1.87 acres comprises the 18" Avenue corridor running east/west.
A single soil type; Benridge-Sodabay loam, covers the entire zone. Existing at slopes of 8% to
15%, loam and gravelly clay loam exist down to a depth of 21 inches. Gravelly clay lies below
the loam, and it is expected that this soil will exist down to a depth of 63-68 inches. The site
has soils belonging to hydrologic soil group C. There are more than 80 inches of depth to any
restrictive layer or water table, and the soil is naturally well drained.

Out of caution regarding true locations and boundaries of the different soil groups located on-
site, soils will be considered as Type D for all Drainage Management Areas.

This project falls into the categories of regulated project, as well as hydromodification
management project requirements because it creates over one acre of impervious surface
which is a significant increase over pre-development conditions.

LOW IMPACT DEVELOPMENT DESIGN

Pollution Prevention Measures:

Downspouts from roof gutters will be disconnected from the storm drain system through the
use of impervious area disconnection. On-site stormwater will be retained and infiltrated, or
filtered and released as dictated by intensity of the rain event. A number of deciduous
interceptor trees will be planted throughout the project site. The total tributary area used for
treatment and volume capture calculations has been reduced by taking credit for these
measures.

Trash collector screens will be installed in the final manholes before outlet pipe, if necessary.
Types of BMPs

Tree Planting and Preservation will be utilized in the form of new trees in accordance with
common geographical species. Rooftop Impervious Area Disconnection will be utilized to direct
rooftop runoff into landscaped areas (Bioretention Facility). BMPs will be designed and
constructed as detailed in the Lake County Storm Low Impact Development Standards Manual.

Level of Treatment and Volume Capture

The requirement of 100% Treatment will be achieved, and the design goal of 100% Water
Quality Volume Capture will be achieved using the combination of tributary area reduction due

Airport Commercial Development
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to Pollution Prevention Measures, and volume capture via Volume Based Infiltrating
Bioretention Measures.

Maintenance and Funding

BMPs shall be inspected and maintained as described in this report and also per BMP Fact
Sheets found in Lake County Storm Low Impact Development Standards Manual. The
maintenance of selected BMPs is recommended as follows:

Interceptor Trees
At a minimum inspection and maintenance shall include the following:
e Annual inspection prior to the rainy season.
e Annual proper watering and application of mulch.
® Routine pruning and weeding as needed.
* Replacement of trees as needed.

Impervious area disconnection

At a minimum inspection and maintenance shall include the following:
e Routinely inspect for ponding water near building foundation
e Annually inspect for undercutting/washouts at the outlet of pipe
e Annually inspect for splash blocks or rain chain damage
e Annually inspect for vegetation or debris blocking outlet of pipe

Bioretention
At a minimum maintenance shall include the following:
e Dry street sweeping upon completion of construction
e Dry street sweeping annually, and

o When water is observed flowing in the gutter or swale during a low intensity storm.

o Algae is observed in the gutter or swale.

o Sediment/debris covers 1/3 of the gutter or swale width, or more.
eInspect twice annually for sedimentation and trash accumulation in the gutter.
Obstructions and trash shall be removed and properly disposed of.

e Inspect twice during the rainy season for ponded water.
e Pesticides and fertilizers shall not be used in the bioretention area.
* Plants should be pruned, weeds pulled and dead plants replaced as needed.

All associated costs for the BMP installation and maintenance shall be provided by the property
owners.

Airport Commercial Development
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FLOOD CONTROL HYDROLOGIC DESIGN

Pre and Post Development

Pre-development and post-development 10- and 100-year peak flow and hydrographs were
calculated using Hydraflow Hydrographs, an AutoCAD extension. Hydrographs uses the SCS
Runoff method to calculate peak runoff rate and the time during which this peak occurs.
Hydrographs also calculates total volume for the given storm, and when Post-Development
runoff condition is modeled, the difference in volumes is the volume which must be stored as
detention and/or retention in order for the Post-Development condition to be effective in not
exceeding the Predevelopment condition.

Pre-Development and Post-Development calculations are performed to serve as design
guidance for development related proposed flood control features, for example bioswale soil
retention or detention ponds. Note that based on the calculations contained within this report,
Post-Development drainage volumes will not exceed Pre-Development drainage volumes as
long as proposed LID measures are constructed, properly, in their entirety, and are maintained
in an ongoing basis. See attachments HYD-2, HYD-3, and WQ-1 attachments to this Drainage
Technical Memorandum.

Multi-hydrograph plots for 10- and 100-year storms can be found as attachments in the
appendix. Independently, Pre- and Post-development hydrologic calculations were performed
for each hydrologic zone plus the overall project area using Rational Method in accordance with
Clearlake Drainage Design Standards. In this method peak flow in cubic feet per second (CFS) is
determined. For total storm volume, Six-hour SCS storm was selected in Hydrographs because,
as a stormwater volume model, it corresponds most closely with the Rational Method peak
flow rate calculations already performed. Note that Rational Method flow rates in cubic feet
per second are considered more accurate than flow rates calculated with Hydrographs, and will
be the ones presented. The following is a summary of the multi-hydrograph plots for 10 and
100-year storms, and is the basis for retention/detention volumes provided for the project.

10 Year Predevelopment peak flow rate of 20.63 cfs, with a time to peak of 154 minutes.
Predevelopment hydraulic volume equals 100,505 cubic feet.

10 Year Post-Development peak flow rate of 111.58 cfs, with a time to peak of 184 minutes.
Post-Development hydraulic volume equals 348,422 cubic feet.

Airport Commercial Development
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Difference in hydraulic volume for 10-year event, Post minus Pre equals 247,917 cubic feet.
Delta Q (Post minus Pre) flow rate equals 90.95 cfs.

100 Year Predevelopment peak flow rate of 46.34 cfs, with a time to peak of 152 minutes.
Predevelopment hydraulic volume equals 206,935 cubic feet.

100 Year Post-Development peak flow rate of 188.87 cfs, with a time to peak of 184 minutes.
Post-Development hydraulic volume equals 592,340 cubic feet.

Difference in hydraulic volume for 100-year event, Post minus Pre equals 385,405 cubic feet to
store. Delta Q (Post minus Pre) flow rate equals 142.53 cfs.

386,600 cubic feet of retention and detention has been provided for the purposes of flood
control, breakdown per zone has been tabulated and can be seen in the appendix, and is
discussed in more detail below. “Flood retention” on the exhibit refers to ponded water
capacity above provided BMP features. In the future final design, this will most likely amount
to a combination of retention and detention when at that time more detailed analysis will be
performed in accordance with construction-level design and with appropriate draw-down as
another consideration.

The project has been divided into different hydrologic drainage zones. These zones correspond
with previously determined LID zones, identified as DMA “A”, etc. Runoff from each zone will
flow into collector swales and inlets to be concentrated in Bioretention features. These
features will be utilized two-fold. They satisfy LID requirements of stormwater treatment and
retention, and will also provide permanent retention and temporary detention for the purposes
of flood control. Ponding over the top of LID features (bioretention areas) will make up the
difference of stormwater detention requirements as calculated for 100-year flood control, from
the limited LID volumes provided. Areas scattered throughout the project’s different drainage
zones will be used to retain and detain stormwater runoff for these two purposes. In addition,
storm drain inlets and pipes will be provided at each LID/flood control feature to collect any
potential overflow and convey it westward, connecting to existing storm drain infrastructure to
cross Old Highway 53 and on with eventual release in Clearlake.

Two locations with existing storm drain underground piping will be utilized as release points for
on-site storm drainage overflow. The first, located on Old Highway 53 just north of the
proposed 18™ Avenue intersection consists of a large structure flush with existing grade. This
structure amounts to a junction box (or two) which currently accepts piped stormwater from

Airport Commercial Development
Drainage Technical Memorandum



the northeast and conveys it under Old Highway 53 to the west side of the road to another
flush junction box with surface grate. The existing underground crossing pipes are sized at 36”
and 24”. It is approximated that existing 100-year flows are around 200 cfs at this juncture
(Laco, 2024). Hydrologic zones “A”, “A-1”, “1”, and portion of “C” will connect here.

Hydrologic zones “B”, a portion of “C”, all of “D”, “E”, “F”, and “G”, and “H” will all overflow to
the second release point, at a future storm drain manhole to be located on Airport Road where
an existing storm drain (likely 30” diameter) currently conveys runoff westerly and under Old
Highway 53.

METHODOLOGY

The methodologies used in this report to prepare drainage analysis were Lake County Storm
Low Impact Development Standards Manual and Rational Method per City of Clearlake Design
and Construction Standards rev 2012 section 2 Drainage Design Standards. TR-55 is the basis of
SCS (Soil Conservation Service) Runoff Method calculations performed, and is utilized by
Autodesk Hydraflow Hydrographs.

Airport Commercial Development
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Attachments:
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Stormwater Control Plan For Regulated Projects
Polutant Source Controls Checklist
Predevelopment Conditions (HYD-1)
Post-Development Hydrology (HYD-2)

Flood Control Exhibit (HYD-3)
Post-Development DMAs (WQ-1)

Bioretention Details and Checklist

BMP Fact Sheets

BMP Operation and Maintenance Plan

. Websoilsurvey Soil Report

. Geotracker LUST Cleanup Site Report

. C-Values, Tc, Intensity, Manning’s Q Hydrologic Zone Tabulation

. Hydraflow Tabulations and Flood Control Volumes

. Multi-Hydrograph Plots — Predevelopment Vs. Post-Development
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Storm Water Control Plan for Regulated Projects

For Office Use Only

Application No.
Received By:

project Name:  City of Clearlake Airport Commercial Center Project
Physical Site Address and/or APN: 18th Avenue APNs: 10-031-001 & -00

Maiing Address: aflora@clearlake.ca.us

phone:  930-218-1059
Project Description:  Otreet and Parcel Infrastructure

Instructions

Based on the answers that you provided in the Construction and Post Construction Storm Water Stormwater Runoff
Control Checklist, you have determined that your project is classified as “regulated” for the purposes of the County
of Lake MS4 Permit. Use this form to assist you in designing your project to comply with the County of Lake MS4
Permit design standards for regulated projects. The completed, signed SCP for Regulated Projects, plus any
applicable, approved BMP Fact Sheets, must be submitted with your application to Lake County Community
Development Department.

Type of Application/Project:
What type of applicationis this checklist accompanying?

Subdivision Grading Permit
Building Permit Design Review
X Use Permit Other (please specify)

A. Project Description
Project Site Size (square feet or acres): 94.78 acres
Area of new or replaced impervious surface (square feet): 44.35 acres

*Please note if your project will create 1-acre or more of impervious surface then it should consider hydromodification
management guidelines

Name and address of project consultant, if any (e.g., engineer, architect, designer):

07/01/15 Checklist for Regulated Projects
The County of Lake reserves the right fo modify this form at any time.



Storm Water Control Plan for Regulated Projects

If your project includes more than 5,000 square feet in new or replaced impervious area, is your
project one of the following project types?

e Detached single family homes that create and/or replace 2,500 square feet or more and are not part of
a larger plan of development

e Interiorremodels

e Routine maintenance or repair, such as exterior wall surface replacement or pavement resurfacing
within an existing footprint

e Linear Underground/Overhead Projects (LUPs), unless the project has a discrete location that has 5,000
square feet or more of newly constructed contiguous impervious surface.

e Sidewalks built as part of new streets or roads and built to direct storm water runoff to adjacent
vegetated areas

e Bicycle lanes that are built as part of new streets or roads that direct storm water runoff to adjacent
vegetated areas

e Impervious frails built to direct storm water runoff to adjacent vegetated areas, or other non-erodible
permeable areas

e Sidewalks, bicycle lanes, or frails constructed with permeable surfaces

¢ Trenching excavation and resurfacing associated with LUPs

e Grinding and resurfacing of existing roadways and parking lots

e Construction of new sidewalks, pedestrian ramps, or bike lanes on existing roadways

¢ Routine replacement of damaged pavement such as pothole repair, or replacement of short, non-
contiguous sections of roadway

Yes X No

If you answered “Yes” above, your project is a small project or a single family home under the definitions in the
County of Lake MS4 Permit. Please use the Checklist for Small Project and Single Family Homes to assist you in your
project design and application submittal.

B. Site Assessment (Opportunities and Constraints)

1. Soil Characteristics

[ Soil characterization method Websoﬂsurvey.com

I. Were infiliration rates assessed for the site? Yes X No
If Yes, please attach soils testing report

2. Depth to Groundwater

l. What is the depth (below ground surface) to groundwater (in feet)?2 more than 6.7 feet

I How was this defermined? Websoilsurvey map unit description

07/01/15 Checklist for Regulated Projects
The County of Lake reserves the right fo modify this form at any time.



Storm Water Control Plan for Regulated Projects

3. Existing Vegetation and Natural Areas

l. Are there any key natural vegetation areas, sensifive habitats, or mature frees on
the sitee

Yes X No

If yes, please draw and label these features on the existing conditions site plan map, and attach to this
document a descripfion of them.

4. Drainage and Hydrograph

l. Are there any natural drainage features or modified natural drainage features on the site or directly
adjacent to the site?

Yes X No

If yes, follow hydromodification management requirements contained in Section E.12.f of the MS4
Permit (directly adjacent is defined as, “within 100-feet of the top of bank™).

5. Potential Contamination

l. Is the project site within or near to a registered contaminated site, according to the State Water
Resources Control Board Geotracker Welbsite (http://geotracker.waterboards.ca.gov/) 2

X Yes No

If yes, please attach the applicable contaminated site report from the Geotracker welbsite, and note the
location of the contaminated site on the existing conditions site plan map. Please attach a description
how this contamination will affect your project design.

"Project design will not be impacted since the cleanup occured in 1995 and the case is closed."

C. Project Layout Optimization

Optimizing the site layout can be done through the following methods:
1. Define the development envelope and protected areas, identifying areas that are most suitable for

development and areas to be left undisturbed.

2. Concentrate development on portions of the site with less permeable soils and preserve areas that
can promote infiltration.

3. Limit overallimpervious coverage of the site from paving and roofs.

Set back development from creek, wetlands, and riparian habitats, to maximize vegetative buffer

widths.

Preserve significant frees.

Conform the site layout along natural landforms.

Avoid excessive grading and disturbance of vegetation and sails.

Replicate the site’'s natural drainage patterns.

Detain and retain runoff throughout the site.

»

0 N o O

Based on the features included in the existing conditions site plan, please ensure your project site plan
applies project layout optimization measures to the greatest extent practicable, while still meeting the
objectives of your project. Please attach a short description on how the project has utilized site
optimization methods.
"The site has been designed with many significant open and permeable areas with which to be able to detain and
treat stormwater as well as minimize runoff by minimizing impermeable areas. The site's natural drainage patterns

will be maintained to the greatest extent possible, and there will be no encroachment on creeks or wetlands."

07/01/15 Checklist for Regulated Projects
The County of Lake reserves the right fo modify this form at any time.



Storm Water Control Plan for Regulated Projects

D. Source Controls

Does your project contain potential pollutant-generating activities or sources?

X Yes No

If Yes, please complete the Source Confrol Worksheet available as Appendix 4 of the County of Lake Low
Impact Development Technical Design Manual; and, list and identify, using a simple table format, the source or
freatment control measure and locations as an attfachment to the SCP document.

E. Drainage Management Areas

On the project site plan please delineate and label all drainage management areas (refer to Sec. 4 of the
manual). Record the DMA names and Areas in the table below.

Table 1. DMAs
DMA name Area (square feet)
DMA "A" 83,060
DMA "A-1" 162,850
DMA "B" 249,730
DMA "C" 541,600
DMA "D" 404,840
DMA "E" 113,950
DMA "F" 475,200
DMA "G" 140,100
DMA "H" 129,900
DMA "I 81,400

F. Site Design Measures

Please identify the site design measures incorporated into the project design and attach the applicable, approved

BMP Fact Sheet or equivalent to this checklist. These measures must be discussed in the SCP and shown on the site
design map.

X' Rooftop and Impervious Area Disconnection

X Tree Planting and Preservation
Rain Barrels and Cisterns
Porous Pavement

X Flow-Through Planter

X Bioretention

07/01/15 Checklist for Regulated Projects
The County of Lake reserves the right fo modify this form at any time.
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GRAPHIC SCALE
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146,550 S.F. IMPERVIOUS

6% IMPERVIOUS
HYDROLOGIC SOIL GROUP C/D
Tc=15MIN

100 = 2.80
Qu0=41.9 CFS

NOTE:
‘THE BOUNDARY SHOWN HEREON IS FROM RECORD SOURCES AND DOES
NOT CONSTITUTE A BOUNDARY RESOLUTION OR PARCEL MAP.
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Soil/Compost and Gravel Specifications for Bioretention Facility

Compost shall be a well-decomposed, stable, weed-free organic matter source derived from
waste materials including yard debris, wood wastes or other organic materials not including
manure or biosolids, and shall meet the standards developed by the US Composting Council
(USCC). The product shall be certified through the USCC Seal of Testing Assurance (STA)
Program (a compost testing and information disclosure program).

Compost Quality Analysis:

Before delivery of the sail, the supplier shall submit a copy of the lab analysis performed by a laboratory
that is enrolled in the USCC's Compost Analysis Proficiency (CAP) program and using approved Test
Methods for the Evaluation of Composting and Compost (TMECC). The lab report shall verify that the

compost parameters are within the limits specified below.

Parameter Range Reported as (units)
Organic Matter Content 35-75 %, dry weight basis
Carbon to Nitfrogen Ratio 15:1 to 25:1 ratio
Maturity
(Seed Emergence and Seedling Vigor) >80 average % of confrol
Stability (CO, Evolution Rate) <8 mg C0,-C/g unit OM/day
Soluble Salts (Salinity) <6.0 mmhos/cm

6.5-8.0
pH May vary with plant units

species

PASS/FAIL: US EPA Class A standard,

Heavy Metals Content PASS 40 CFR § 503.13, tables 1 and 3.
Pathogens
. PASS/FAIL: US EPA Class A standard,
Fecal coliform PASS 40 CFR § 503.32(a) levels
salmonella PASS PASS/FAIL: US EPA Class A standard,

Nutrient Content (provide analysis, including):

40 CFR § 503.32(a) levels

Total Nitrogen (N) >0.9 %
Boron (Total B) <80 ppm
Calcium (Ca) For information only %
Sodium (Na) For information only %
Magnesium (Mg) For information only %
Sulfur (S) For information only %




Soil/Compost and Gravel Specifications for Bioretention Facility

Gravel Layer

The gravel layer used in the bioretention facility must consist of Class 2 Permeable Material as specified in the
State of California’s Business, Transportation and Housing Agency, Department of Transportation; Standard
Specifications 2010, manual
(http://www.dot.ca.gov/hg/esc/oe/construction_contract_standards/std_specs/2010_StdSpecs/2010_StdSpec
s.pdf).

The specific section, Subsurface Drains, Sec. 68, of the manual is used because it offers specific specifications
for subsurface drains. In addition to the standardized permeable layer, a membrane layer of pea gravel or
otherintermediate-sized material is recommended at the top of the gravel layer to prevent fines from the
soil/compost layer from moving downward into the gravel layer.

68-2.02F(1) General

Permeable material for use in backfiling frenches under, around, and over underdrains must consist of hard,
durable, clean sand, gravel , or crushed stone and must be free from organic material, clay balls, or other
deleterious substances.

Permeable material must have a durability index of not less than 40.

68-2.02F(3) Class 2 Permeable Material

The percentage composition by weight of Class 2 permeable material in place must comply with the grading
requirements shown in the following table:

Class 2 Permeable Material Grading Requirements

Sieve sizes|Percentage passing
1" 100

3/4" 90-100

3/8" 40-100

No. 4 25-40

No. 8 18-33

No.30 [5-15

No.50  [0-7

No. 200 [0-3

Class 2 permeable material must have a sand equivalent value of not less than 75.



Bioretention Facility Construction Checklist

Layout (fo be confirmed prior to beginning excavation permit approval stage)

Square footage of the facility meets or exceeds minimum shown in Stormwater Control Plan

Site grading and grade breaks are consistent with the boundaries of the tributary Drainage
Management Area(s) (DMAs) shown in the Stormwater Control Plan

Inlet elevation of the facility is low enough to receive drainage from the entire tributary DMA

og 4god

locations and elevations of overland flow or piping, including roof leaders, from impervious
areas to the facility have been laid out and any conflicts resolved

Rim elevation of the facility is laid out to be level all the way around, or elevations are
consistent with a detailed cross-section showing location and height of interior dams

Locations for vaults, utility boxes, and light standards have been identified so that they will
not conflict with the facility

Facility is protected as needed from construction-phase runoff and sediment

Excavation (to be confirmed prior to backfilling or pipe installation)

]

Excavation conducted with materials and techniques to minimize compaction of soils within
the facility area

Excavationis to accurate area and depth

Slopes or side walls protect from sloughing of native soils into the facility

Moisture barrier, if specified, has been added to protect adjacent pavement or structures.

O 0OoOd

Native soils at bottom of excavation are ripped or loosened to promote infiliration

Overflow or Surface Connection to Storm Drainage (fo be confirmed prior to backfilling with any
materials)

Grating excludes mulch and litter (beehive or atrium-style grates recommended)

Overflow is connected to storm drain via appropriately sized

No knockouts or side inlets are in overflow riser

Overflow is at specified elevation

Overflow location selected to minimize surface flow velocity (near, but offset from, inlet
recommended)

Grating excludes mulch and litter (beehive or atrium-style grates recommended)

o0 OOOoo

Overflow is connected to storm drain via appropriately sized




Bioretention Facility Construction Checklist

Underground connection to storm drain/outlet orifice

Ll | Perforated pipe underdrain (PVC SDR 35 or approved equivalent) is installed with holes
facing down

LI | Perforated pipe is connected to storm drain at specified elevation (typ. bottom of soil
elevation)

L | Cleanouts are in accessible locations and connected via sweep

Drain Rock/Subdrain (to be confirmed prior to installation of soil mix)

LI | Rock is installed as specified, 12" min. depth. Class 2 permeable, Caltrans specification 68-
2.02F(3) recommended

LI | Rock is smoothed to a consistent top elevation. Depth and top elevation are as shown in
plans

LI | Slopes or side walls protect from sloughing of native soils into the facility

L1 | No filter fabric is placed between the subdrain and soil mix layers

Soil Mix

LI | Soil mix is as specified.

O | Mix installed in lifts not exceeding 12"

LI | Mix is not compacted during installation but may be thoroughly wetted to encourage
consolidation

O | Mix is smoothed to a consistent top elevation. Depth of mix (18" min.) and top elevation are
as shown in plans, accounting for depth of mulch to follow and required reservoir depth

Irrigation

LI | Irigation system is installed so it can be controlled separately from other landscaped areas

LI | Smart irrigation controllers and drip emitters are recommended and may be required by
local code or ordinance.

L | Spray heads, if any, are positioned to avoid direct spray into outlet structures




Bioretention Facility Construction Checklist

Planting

Plants are installed consistent with approved planting plan, consistent with site water
allowance

Any trees and large shrubs are staked securely

No fertilizer is added; compost tea may be used

No native soil or clayey material are imported into the facility with plantings

1"-2" mulch may be applied following planting; mulch selected to avoid floating

Final elevation of soil mix maintained following planting

OgOoOooogo O

Curb openings are free of obstructions

Final Engineering Inspection

]

Drainage Management Area(s) are free of construction sediment and landscaped areas
are stabilized

O

Inlets are installed to provide smooth entry of runoff from adjoining pavement, have
sufficient reveal (drop from the adjoining pavement to the top of the mulch or soil mix, and
are not blocked

Inflows from roof leaders and pipes are connected and operable

Temporary flow diversions are removed

Rock or other energy dissipation at piped or surface inlets is adequate

Overflow outlets are configured to allow the facility to flood and fill to near rim before
overflow

Plantings are healthy and becoming established

Irrigation is operable

Facility drains rapidly; no surface ponding is evident

OgoOoOo0O oO0O0O4d

Any accumulated construction debris, frash, or sediment is removed from facility

Permanent signage is installed and is visible to site users and maintenance personnel




Non-Stormwater Discharges
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SC-10 Non-Stormwater Discharges

ke fiielid stafif vamast be trained to now what to look for regarding non-stormwater discharges and
the proceduares to follow in investigating the detected discharges.

Suggested Protocols
Fined Facility

General

» Post “No Dumping” signs with a phone number for reporting dumping and disposal. Signs
shaoulld also indicate fines and penalties for illegal dumping.

»  Stewcl storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
imlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to

them to warn against ignorant or intentional dumping of pollutants into the storm drainage
Systemn.

» Landscaping and beautification efforts of hot spots might also discourage future dumping,
as well as provide open space and increase property values.

» Lighting or barriers may also be needed to discourage future dumping.

Mieit Connections

@ Loeste discharges from the fixed facility drainage system to the municipal storm drein
system through review of “as-built” piping scheinatics.

¢ Useteehnigues sueh as smoke testlng, dye testing and television eamera inspection (as noted
Below) fo verify physieal eonnections

o Isolate problem aress and plig illicit discharge peints.
Vsl Inspection and Inventery
# Inventory and inspect each discharge peint during dry weather.

’ ﬁpmmmﬂdrﬂm from a stori event ean eontinue for several days following the
of 8 slorm and groundwater may infiltrate the underground stormwater collection
5, Also, mon-sterimwater diseharges are often internitient and may require periodie

Rm&w!ﬂﬁddﬁﬂﬁg

& Review the “as-built” piping schematie as a way to determine if there ate any copnections »
the siorRrvater caliection sysiem.

FERspect the path of flosr drains in slder buildings.
Smelcﬂmﬁg

F of wastewater and stormwater collection systems is used to deteet
%@5& the o systems:

o ssemaﬁs%%%asﬁ R



Non-Stormwater Discharges SC-10

= During dry weather the stormwater collection system is filled with sioke and then traced o
sources. The appearance of smoke at the base of a toilet indicates that there maybea
connection between the sanitary and the stormwater system.

Dye Testing
= Adye test can be performed by simply releasing a dye into either your semitary or process

wastewnter system and examining the discharge points from the stormwaler collection
system for discolorafion.

TV Imspection of Storm Sewer

» TV Cameras can be employed to visually identify illicit connections to the fixed facillity storm
drain system.

Mlegal Duniping

¢ Regularly inspect and clean up hot spots and other storm drainage areas whexe illegal
duimping and disposal occurs.

@ Clean up spills on paved surfaces with as little water as possible. Use a rag for smalll spillls, a
danip mop for general cleanup, and absorbent material for larger spills. It the spilled
meterial is hazardois, then the used cleanup materials are also hazardous and mvast be sent
io a certified laundry (rags) or disposed of as hazardous waste.

e Never hose down or bury dry material spllls. Sweep up the material and dispose of propexly.

#  Use adserbent materials on small spills rather than hesing down the spill. Remove the
adsorbent materials promptly and dispase of propexly.

@  Forlarger spills, a private spill cleanup eompany or Hazmat team may be Necessary.
# Seefaet sheet 8C-11 Spill Prevention, Contrel, and Clean Up.

Field Progeam

General

# Develop dear protesols and lines of eommunieation for effeetively prohibiting non:
ﬁe@aﬁep dissharges, espeeially enes that invelve mere than eﬂ%ﬁﬁm% a5 those
gaé ag ggﬁ elassified as hazardeus, whieh are aften not responded to as effectively as ey

& Siencil siorm drains, where applieable, te prevent illegal dispesal of pellutants. Siore dam
Mmmeémagﬁgﬂhgg“ﬁqmpn}xemﬁgﬁﬁ}mgm&f%%m@%mm
ﬁﬁfswm Against ignerant of intentional durping of pellutants ke the svoron dvge
§ystem:

®  See §6-74 Stormwater Drainage System Maintenanes for additional infermation.




SC-10 Non-Stormwater Dischagges
Field Inspection

=& Regularly inspect and clean up hot spots and other storm drainage areas where illegal

w During routine ficld program maintenance field staff should look for evidence of illegal
diischarges or illicit connection:

- Isthere evidence of spills such as paints, discoloring, etc.
- Arethere any odors essociated with the drainage system

- Record locations of apparent illegal discharges/illicit connections and notify appropriate
ovestigating agency.

s T trsined, conduct field investigation of non-stormwater discharges to determine whether
they pose a threat to water quality.

Reeommmended Complaint Investigation Equipment
» Field Screening Analysis
- pH paper or meter

- Commercial stormwaler pollitant screening kit that can detect for reactive phosphorus,
nitrete nitrogen, ammonitm nitrogen, specific conductance, and rurbidity

= Samplejars
- Sample esllection pole
= Atoslio remove access hole eovers
e Labeoraiory Analysis
- Swinple éoeler
Tse

- Sample jars aind labels
- Chein of custody formis.

BlIB Halnagk
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Non-Stormwater Discharges SC-10
Educational materials

Reporting

s A database is useful for defining and tracking the magnitude and location of the prollem.

= Report prohibited non-stormwater discharges observed during the course of normal dailly
activities 50 they can be investigated, contained and cleaned up or eliminated.

s Document that non-stormwater discharges have been eliminated by recording tests
performed, methods used, dates of testing, and any onsite drainage points observed.

» Maintain doommentation of illicit connection and illegal dumping incidents, indiuding
significant conditionally exempt discharges that are not properly managed.

Enforcement

o Edwente the responsible party if identified on the impacts of their actions, explain the
siormwater requirements, and provide information regarding Best Management Practices
(BMP), as appropriste. Initiate follow-up and/or enforcement procedures.

@ Han illegal discharge is traced to a commercial, residential or industrial saurce, condmt the
following activities or coordinate the following activities with the appropriate agency:

= Contaet the responsible party to diseuss methods of eliminating the non~stormwater
discharge, ineluding dispesal options, reeyeling, and possible discharge to the samikary

sewer (if within POTW liniits).
Provide inforniation regarding BMPs te the responsible party, where appropriate.
- Pegin enforeement procedures, if appropriate.
Continue inspection and follow-up aetivities until the illieit discharge activity bas eeased.
@ Hanillegal diseharge is traced to a eanimereial oF industrial activity, coardinate mforantion
ot the diseharge m%fnhe jurisdietien’s eonimereial and mmmm mspection
PROBFRR.

@ TFeain technieal staff 19 identify and dosument illegal dumping ineidents.

# Well-trained @BM@E% ¢an redues human errars that lead to aceidenial releases of spills,
'ﬂ?@e‘mﬁs have the teols and knewledge to immediavely begin dleanimg wpa spil
#one a&gﬁﬁmpieysﬁmﬂidhs familiaFr with the 8pill Prevention Conel and
Eotntermensirs Plan:

] geiﬁ eraployees ta identify non-siarmwater discharges and raport therm t the apprapraie

"

& Train staff who have the ity 0 conduet surveillanee and inspeetions, aud wiite
Gadions f6F these catght egally dumping. >

s
d D



SC-10 Non-Stormwater Dischages

a Trein municipal staff responsible for surveillance and inspection in the following

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus ammual refresher
training (as needed).

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and fedexal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV imsperiinn).
w Edncate the identified responsible party on the impacts of his or her actioms.

Spill Response and Prevention
= See SC-11 Spill Prevention Control and Clean Up

Other Considerati

» The elisination of illegal dumping is dependent on the availability, convenience, and cost of
altemnative means of disposal. The cost of fees for dumping at a proper waste disposal
facility are often more than the fine for an illegal dumping offense, thereby i
people from ing with the law. The absence of routine or affordable pickup seiviiee for
trash and recy i) some cominunities also encourages illegal dumnping. A lack of
understanding regarding apphicable laws or the inadequacy of existing laws may also
eontribute to the problem.

o Municipal codas sheiild ineliide sections prohibiting the diseharge of seil, debris, refuse,
hezerdous wastes, and other pollutants into the storm drain systein.

o Many facilities do ot have accurate, up-to-date schematic drawings.

»  Can be difficiilt to loeate illicit connections espeeially if there is groundwater infilration.

Requiirements

Covls

¢ Ehiwingting Wiclt conveations eaii be expensive especially if siruetiral modifications afe
requived sieh re-pliiibing €r6ss conneetions uﬁdegﬁagésﬁng slab.

®  REHOF cost o trnin field erews ing the identifieation of non-stermwater diseharges.
The priwary cost is for a fully integrated program te identify and eliminate Ulieit connections
aid illagal dumping. However, bsvessmbmg with ether nmunicipal programs (i.e.
PRAFERTETEN Progirii) eost miay be lewered.

#  Dunseipal cost for containment and dispesal may be barne by the discharger.

PGidienanes

Rt applicabie

f'!(.nmw_ﬂ Hang :I:: K
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Non-Stormwater Discharges SC-10

Supplemental Information
Further Detail of the BMP
What comstitutes a "non-stormwater” discharge?

» Non-stormwater discharges are discharges not made up entirely of stormwater and include
waler used directly in the manufacturing process (process wastewater), air conditioning
condensate and coolant, non-contact cooling water, cooling equipment condenssie, ontdoor
secondary contsinment water, vehicle and equipment wash water, landseape irrigation, simk
and drinking fountain wastewaler, sanitary wastes, or other wastewaters.

Permitt Requeirements

# Current municipal NPDES permits require municipalities to effectively prohibit mom-
stormwater discharges unless authorized by a separate NPDES pesmit or allowed im
aceordance with the current NPDES permit conditions. Typically the current permits allow
eertain non-stormwater discharges in the storm drain system as long as the discharges are

not significant sources of pollutants. In this context the following non-stormmvater
discharges are typically allowed;

Diverted stream flows;
- Rising found waters;
- Uneontaminated ground water infiltration (as defined at 40 CFR 35.2005(20));
Uneontaminated pumped ground water;
Foundation drains;
Springs;
Water frofit eFawl space punips;
- Pooting drains;
- Air conditioning condensation;
Flews froin Riparian habitats and wetlands;
= Waier line and hydrant flushing ;
- Landseape iFrgation;
Planned and enplanied dissharges from potable waler sourees;
- IFFgaton waler;
Individual residential ear washing; and
= LARR Waerig:

Tanvary 2083

29701
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SC-10 Non-Stormwater Discha:ges

Bamicipal facilities subject to imdustrial general permit requirements must include a
eextification that the stormwater collection system has been tested or evaluated for the presence
of now-stornvwakter disclisrges. The state’s Genera] Industrial Stormwater Permit requires that
mon-stormwalier discharges be eliminated prior to implementation of the facility’s SWPPP.

Hiiegyell Denmping

= Establish a system for tracking incidents. The system should be designed to idemtify the
frolliwosimg;

- WMegal dumping hot spots
Types and guantities (in some cases) of wastes
Patterns in time of occurrence (time of day/night, month, or year)
Mode of dumping (abandoned containers, “midnight dumping™ from moving vehicles,
direct dumiping of materials, accidents/spills)
Responsible pasties
Outreach

Owe of the keys to suceess of redueing or eliminating illegal dumping is increasing the number of
people on the street who are aware of the problem and who have the tools to at leask identiffy the
incident, if not eorrect it. There we a number of ways of aceomplishing this:

@ Tesin snwieipal staff from all departments (publie works, utilities, street eleaning, parks and
Tecreation, indistrial waste inspection, hazardous waste inspeetion, sewer maintenance) to

¢ Depiitize municipal staff whe may eotne inte eontaet with illegal dumping vith the autherity
te wite illegal dumping ﬂeketsm% effenders caught in the agtg (see ggi@w).

& Edveate the public. As many a5 3 euit of 4 peeple do not understand that in most
comiminities the storm drain doss nok go te the wastewater Heatment iglant-. Unifortunately,
with flae heavy enphasis il recent years of publie education about solid waste menagement,
m regyeling and household hazardeus waste, the sewer syster (both storm and

¥) has bean the likely recipient of eress-tiedia wransfers of waste.

& Provide fhe public with a mechanism for reperting incidents sueh as a hot line and/or door
bager o ko)

] aeas where incidents gesur more frequently set up envirermental wateh
%@Hmw&eﬁpﬁeﬁmﬁ; duently set ip DROBIRE

& Teain volunicers 16 notice and report the presenee and suspeeted souree of ah observed
p&“ﬂf&ﬂﬁ&ﬂl@ﬂﬁﬁ&pﬁ&f@ﬁﬁh& o P

HBEHEY:

FFHwE b HIRAB3SK

WHW.caB Hﬂissliﬁalesﬁzssm
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Non-Stormwater Discharges SC-10

What constitutes a “non-stormwater” discharge?

= Nomn-stormwater discharges are discharges not made up emtively of stosmewster and indiude
water used directly in the manufacturing process (process wastewater), aiir comdittioming
comdensate and coolant, non-contact cooling water, cooling equipsment condemsaiy, euftdonr

secondary containment water, vehicle and equipment wash water, landseape irmigation, sindk
and drinking fountain wastewater, sanitary wastes, or other wastewaters.

Perwmit Requirements

u Current mmmicipal NPDES permits require municipalities to effectively prokibit mom-
stormwater discharges unless authorized by a separate NPDES permit or allowced im
accordance with the current NPDES permit conditions. Typically the corremt perwits alllow
certain non-stormwater discharges in the storm drain system as long as the disdhmges ae

not significant sources of pollutants. In this context the following non-stormavates
discharges are typically allowed:

- Diverted stream flows;
- Rising found waters;
- Uncontaminated ground water Infiltration (as defined at 40 CFR 35.2005(20));
- Uneontaminated pumped ground water;
Foundation drains;
Springs;
Water from erawl spage puinps;
- Footing drains;
- Flows from ripaeian habitats and wetlands;
Water line and hydrant flushing ;
Landseape iFrigation;
Planied and unplanned discharges troni potable water sourees;

s TEEERHOR WG
- idiidual residential caF washing; and
o LR WNERRE:

Wﬁ?&b&é‘éé&ﬁﬂ@ﬁf& 4l permit Fequirements must include 4
%ﬁ“ ; ﬁifsﬁ@ﬁ%%ﬂ%i@éfems presenes

GO drat dhe SEOrRRValeF
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SC-10 Non-Stormwater Discharges

of non-stormwater discharges. The state’s General Industrial Stormwater Pesnit requires that
man-stormvaier discharges be eliminated prior to implementation of the facility’s SWPPP.

Starrmn Draiin Stenciling
= Stencil storm drain inlets with a message to prohibit illegal dumpings, especiallly in
with waste handling facilities.

» Encoorage public reporting of improper waste disposal by a HOTLINE number stenciled
outo the storm draim inlet.

= See Sopplemental Information section of this fact sheet for further detail on stenciling
program approach.

O Recycling
o  Contract collection and hauling of used oil to a private licensed used oil hauler/recycler.

e Comply with all applicable state and federal regulations regarding storage, handling, and
tnansport of petroleum products.

»  Creale procedures for collection such as; collection locations and schedule, acceptable
containers, and maximum amounts accepted.

¢ The Cdifornia Integrated Waste Management Board has a Recycling Hotline, (800) 553~
2962, that provides information and reeyeling locations for used ofl.

Household Hezardous Waste

@ Previde houseliold hazardeus waste (HHW) colleetion facilities. Several types of ealiection

are avalable ineliding permanent, periodie, or mobile centers, coxbside
m & sombinatien of these systenis. ' a

Tratning
& Train wvsieipal employees and eontractors i proper and consistent methods for waste

2 Train sonicipal entployees to resognize and report illegal dumping:
& Train cmployees snd subeontFactors in proper hasardeus waste Inanagement.

Spill Response and Prevention
& Referio SE-11, Spill Prevention, Contrel & Cleanup

& Have spill deanup materials readily available and in a knewn lecatish:
& Clesnup spills inmediately and use dry metheds if possible.
*  Properly dispose of spill cleanup maierial

W sskmﬂﬂstﬁﬁaské -8R



Non-Stormwater Discharges SC-10

Other Considerations

m Federal Regulations (RCRA, SARA, CERCLA) and state regulations exist regardimg the
disposal of hazardous waste.

® Municipalities are reqmired to have a used oil recyeling element and a HHW elementt within
their integrated waste management plan.

® Significant liability issues are involved with the collection, handling, and disposal «f HIHWY.

Exammples

The City of Palo Alto has developed a public participation program for reporting dumping
violations. When a concerned citizen or public employee encounters evidemce of illegal
dumping, a door hanger (similar in format to hotel “Do Not Disturb” sigas) is placed on the
front doors in the neighborhood. The door hanger notes that a violation has occurred in the
meighborhood, informs the reader why illegal dumping is a problem, and nates that iflegal
dumping carries a significant financial penalty. Information is also provided on what citizens
can do as well as contact numbers for more information or to report a violation.

The Port of Long Beach has a state of the art database incorporating storm drain infrastracture,
potential pollutant sources, facility management practices, and a pollutant tracking system.

‘The Stste Depart t of Fish and Ganie has a hotline for reporting violations called CalTIP (1~
800-962-5400). The plione number niay be used to report any violation of a Fish and Game

eode (illegal dumpﬁis, poaching, ete.).

The California Departimeit of Toxic Substaiices Control's Waste Alert Hotline, 1-800-69TOXIC,
can be used to report hazardous waste violations.

Marmu nnd mourm

Califormia’s Nonpeiit Souree Program Plan hitty:
King County Stormwater Pollution Contrel Manual - Bity

Qeuﬂ@' Stermwater Prograin,
WRv.oewatersheds.com ﬁafmwaﬁeﬂswp_mﬁedumen -B5P

AIITGI3 StAHAWALSF BMB Handmos T5 OF 10
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Outdoor Loading/ Unloading SC-30
Objectives
-
- |
u Product Substiuton

Description
The loading/unloading of materials usually takes place outside =~ Targeted Constituents
311 uri‘:ch or tesr;ninals; therefore, ?lmteﬂalt; $ ¢ leaket%e orlost  Sediment

g loading/unloading mey collect in the soil or on other -

suifaces and have the potential to be carried away by stormwater gn::m
runoff or when the area is cleaned. Addi , rainfall may Metals
wash pollutants from machinery used to unload or move .
materials. Loading and unloading of material may inelude Backeria

package products, barrels and bulk produets. Implementation O and Grease
ofthe following protocols will prevent or reduce the dischargeof ~ Oganves
pallutmtstostormwaterﬁ'om oitdoor loading/unloading of Oxygen Demanding

Approach
Peollution Prevention

» Keep aceurate maintenanee logs to evaluate materials
removed and improvenients made.

@ Park tank trucks or delivery veliicles in designated areas so
that spills or leaks ean be eonitained.

o Limit exposire of inaterials with the potential to contaminate
storiiiwater.

2 Prevent stormwater runon.
@ Regilarly check equipiiient for leaks.

JQHHQW 2003 Ealorna Etaigwa@ E| P RanqBook 103
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SC-30 Outdoor Loading/Unloading

Suggested Protocols
Loading and Unlaading — General Guidelines

= Develop an operations plan that describes procedures for loading and/or unloading.
w Do not conduct loading and unloading during wet weather, whenever possible.
o Cover designated loading/unloading areas to reduce exposure of materials to rain.

» A seal or door skirt between delivery vehicles and building can reduce or prevent exposure to
"

» Design loading/unloading area to prevent stormwater runon which would include gradimg or
berming the area, and positioning roof downspouts so they direct stormwater away from the
loading/unloading areas.

e Iffeasible, load and unload all materials and equipment in covered areas such as building
overliangs st Joading docks.

e Load/unload only at designated loading areas.

e Use drip pans underneath hose and pipe connections and other leak-prone spots during
Tiquid transfer , and when making and breaking connections. Several drip pans
shhouild be stored i a eovered location hear the liquid transfer area so that they are always
available, yet protected from precipitation when not in use. Drip pans ean be made
speeifieally for railroad tracks. Drip pans must be cleaned periodically, and drip collected
malenials prust be disposed of properly.

# Pave loading areas with eoncrete instead of asphalt.

#  Aveid plasing storm drains in the area.

o Grade and/or berin he loading/ unleading area te a drain that is conneeted to a dead-ond
SHP:

Inspestion

¢ Checklonding and unleading equipment regularly for leaks, ineluding valves, pumps, flanges
and connestions:

& Loskfor dust oF fumes during 1sading or unleading eperatiens.

Traiing
’ gﬂ_m employees (6.8 fork lift operators) and eoniractors on proper spill contaiment and
AP

F ) rained in spill contzinment and eleanup sheuld be present during the
g g

& Eraiy emplovess in proper handling techniques during hiquid transhers to aveid spills.

AR STOTTRALCT P FEEoc
HRlel
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Outdoor Loading/ Unloading SC-30

= Make sure forklift operators are properly trained on loading and unloading procedures.

Spill Response and Prevention
» Refier to SC-11, Spill Prevention, Control & Cleanup

= Keep your spill prevention Control and counternmeasure (SPCC) Plan up-to-date, and
mpllemsent accordingly.

o Have spill cleanup materials readily available and in a known location.

» Clesnup spills immediately and use dry methods if possible.

» Properly dispose of spill cleanup 1uaterial.

Other Considerations
» Space, material characteristics and/or time limitations may preclude all transfexs from being
performed indoors or under cover.

Requivements
Costs
e Shoeuld be low except when covering a large loading/unloading area.

Maintenance

# Conduct reguler inspections and make repairs as necessary. The frequency of repairs will
depend on the age of the facility.

#  Checkloading and unloading equipment regularly for leaks.

» Regular broom dey-sweeping of area.

»  Condiet msyor clesn-out of loading and unloading area and sump priot to Octobet 1 of e
JERE:

Supplemental infermation
Fawtker Detail of the BMP
Specidl Cireunstanees for Indeer Leading/Unloading af Matevials

As approprade loading of uileading of liquids should eeeur ndeors 5o that alls thiak ke
M% Felained ean be diﬁ%ﬂf&% te the sanitary sewer, treatient %&% Heaedma
ARRGF consistent with leeal sewer authorities and permit requirenients.

& Forloading aadmleadgg&fdaﬂe trueks to above and below ground storage wnks, de
fMowing procedures showld bs used:

- The avea where the transter takes place should be gnveé-. I the liquid is reactive with the
fsphalt; Portiand sement should be used ta pave the atea.

= ‘Fransfer ares should be desighed to prevent Rinein of stornyvater %&&m
Sloping the pad 2nd tsing a curb; like a speed bump, areund the of the
m{smsgﬂﬁﬁaﬂiérsﬁsm:én; ¥ .
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SC-30 Outdoor Loading/ Unloading

~  Tramsfier area should be designed to prevent runoff of spilled liquids from the area
Sloping the area to a drain should preveat ranoff. The drain should be connected toa
diead-end sump or to the sanitary sewer (if allowed). A positive control valve should be
installed on the drain.

w Fortramsfer from rail cars to storage tanks that must occur outside, use the following
procedures:

- Drip pans should be placed at locations where spillage may occur, such as hose
commections, hose reels, and filler nozzles, Use drip pans when making and breaking
connertions.

- Drip pan systems shoiild be installed between the rails to collect spillage from tank cars.

References and Resources
Tottp:/ fwww. stormwatercenter. net/

King County - fitp:/ /dnr metroke.gov/wir/dss/speny/Chapter¥%203. PDF

Oupige County Stormwater Program
T/ v oewalerdheds coni/StormWater/swp_introduction.asp

San m;)go Stormwater Co-perniitiees Jurisdietional Urban Runeff Management Program
litp:/ /oo proyecteleanwater org/ pdf/Model%aoProgram%aoMunicipal 2 oFacilities. paf

MRSl BHE RSnARCaE
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Outdoor Container Storage SC-31

Objectives

u Cover

= Contain

® Educate

® Reduce/Minimize
= Product Substitution

Description
Accidental releases of materials from above ground liquid Targeted Constituents
storage tanks, drums, and dumpsters present the potential for Sediment

contaminating stormwaters with many different pollutants.
Tanks may store many potential stormwater runoff pollutants, Trash
such as gasoline, aviation gas, diesel fuel, ammonia, solvents, Metal

syrups, etc. Materials spilled, leaked, or lost from storage tanks clals

may accumulate in soils or on other surfaces and be carried away ~ bacten

by rainfall runoff. These source controls apply to containers Oil and Grease
located outside of a building used to temporarily store liquid Organics
materials and include installing safeguards against accidental Oxygen Demanding
releases, installing secondary contaimment, conducting regular

inspections, and training employees in standard operating

procedures and spill cleanup techniques.

Nutrients

|

&

HAXA

Approach
Pollution Prevention

a Educate employees about pollution prevention measures and
goal:

» Keep an accurate, up-to-date inventory of the materials
delivered and stored on-site. Re-evaluate inventory needs
and consider purchasing alternative products. Properly
dispose of outdated products.

a Try to keep chemicals in their original containers, and keep
them well labeled.

LATTTORNIA SIORMWATTH

January 2003 California Stormwater BMP Handbook l1of 8
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SC-31 Outdoor Container Storage

Supgpested Protocols
Gemeral

= Develop an operations plan that describes procedures for loading and/or unloadimg. Refer
o SC-30 Ouidoor Loading/Unloading for more detailed BMP information pertaining to
loading and wnloading of liquids.

w Protect mastierials from rainfall, runon, runoff, and wind dispersal:
- Cover the storage area with a roof.
~  Minimize stormwater runon by enclosing the area or building a berm: around it.
- Usea“doghouse” structure for storage of liquid containers.
- Use covered dumpsters for waste product containers.

¢ Employ safeguards against accidental releases;

- Provide overflow protestion devices to warn operator or automatie shut down transfer
PEmps.

- Frovide M.:gﬂards (bollards) around tanks and piping te prevent vehicle or

= Provide desr tagging or labeling, and restrictilig access to valves to reduce humnam exver.

? Berm oF sirround tank o coilainer with secondary eontainment systom using dikes, liners,
wm,efd@eﬂswmm

o Contact the appropriate F ageney regarding environmental compliance for facilities
Mﬂh*ﬁpﬂp@ﬁdﬁ’ designed to intereept, &eagﬂ:ﬁd/gr divert spills.
¢ Have aﬂdépeaﬁsany trained prefessional engineers ean identify and comeet

m tleese ﬁﬁmg&; pesr welding, and improper oF peetly fivied

Storage Avégs

® Provide storage tank piping located below g@duﬁ level with a shut-off valve at the vank;
mﬂyﬁﬁﬂ Ve Be an suiomatie s alve with the shut-off located mside the

& Provide barsiers sieh as oF guard rails, where tanks aze 0 prevent collision
Fovide barmets sich POsts oF g4 ; expased, ta pre

& Provide sscure siorage {6 prevent vandalism.
& Plase tighi-fitting lids on all containess:
& Enclose oF cover the &oniainers where they are stored:

T S R
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Outdoor Container Storage SC-31

»m Raise the containers off the ground by use of pallet or similar method, with provisions for
spill control and secondary containment.

m Contain the material in such a manner that if the container leaks or spills, the comtens weill
not discharge, flow, or be washed into the storm drainage system, surface watess or
groundwater.

=  Place drip pans or absorbent materials beneath all mounted container taps, smd at all
potential drip and spill Jocations during filling and unloading of contsiners. Drijp pams mast
be dleaned periodically, and all eollected liquids and soiled absorbent materials mmst be
rewsed/recycled or properly disposed.

w» Ensure that any underground or aboveground storage tanks shall be designed and managed
in accordance with applicable regulations, be identified as a potential pollution source, have:
secondary containment, such as a berm or dike with an impervious surface.

o Rainfall collected in secondary containment system must not contain pollwiamis for
discharge to storm drain system.

Container Management

e Keep containers in good condition without corrosion or leaky seams.

o Place eontainers in a lean-to strieture or otherwise covered to keep rainfall fiom reaching

»  Replace eontainers if they are deteriorating to the peint where leakage is accurving. Keep all
eontainers undercover t@yprevent the entg of ﬁgfg‘u;aiater.. Enplayees should be m@
aware of the iniportanee of keepiig the contalners free from leaks.

#  Keep waste eontatier druims in an area sueh as a service bay. Druing stoied outeide nist be
stored in a leani-te type stiuetire, slied or walk-in eentainer.

Storage of Hazardous Materials

@ Storage of reactive, ignitable, of flammable liguids must esmply with the fite and hiardons
wiste eodes:

& Place sontainers in a designated area that is paved, free of eracks and gaps, ad FAPSFHNS
meré@neeeﬂmqlsai@;’nid@pﬂl§= The afeapsaheu d alse be eavered. B

@ Surround stored hazardsus materials and waste with a eurb of dike o provide whe volume o
coniain 16 pereent of the volume of all of the eontainess oF 119 t of the volume of e
container, whichever is greater. The area inside the eurb showld siope 1o 4 dxim W
# dead-end sump should be installed in the drain.

Inspesiion
# Provide regular inspestions:
- Thspedt siorage areas regularly for leaks of spills:

WWWESB!%BH ;’Fin%%%ﬁz



SC-31 Outdoor Container Storage

- Comduct routine inspections and check for external corrosion of material containers.
Also check for structural failure, spills and overfills due to operator etror, failure of

e
- Check for leaks or spills during pumping of liquids or gases from truck or rail cartoa
storage facility or vice versa.

- Visnally imspect new tank or container installations for loose fittings, poor welding, and
improper or poorly fitted gaskets.

- Imspect tank foundations, connections, coatings, and tank walls and piping system. Look
for corrosion, leaks, eracks, scratches, and other physical damage that may weaken the
tank or conlainer system.

- Replace containers that are leaking, corroded, or otherwise deteriorating with ones in
good condition. If the liquid chemicals are corrosive, containers made of compatible
materisls must be used instead of metal drums.

= Label new or secondary containers with the product name and hazards.

>,

Traiming

o Traimemplovees (e.g. fork lift operators) and contractors in proper spill containment and
cleamwip. The employee should have the tools and knowledge to immediately begin cleaming
wp & spill if one s OECit.

¢ Tisin enployess in proper storage nieasures.

¢ Use atzsining log or similar method to document training.

Spill Regponse and Prevention

) m m%mﬁm Centrol and Countermeasure (8PCC) Plan up-to-date, and
2 m wm ng Wﬂl@ﬂt and trained personnel ready at all times to deal
@ Collect all spitled liquiids and properly dispese of them.

*  Emplovess tisined in emer ill eleanup prosedures sheuld be present when
dangerons WaE, ligiid Gﬁﬁg%ﬂié%g;psf pther upfastég are delivered.

& AOF EFFES 640 be prevenied by using engineering safe ahd thus :
@Peflw sfpgifiﬂtaﬂf.-hymgm guards reduoing

& Siers And maiaia 3 ' il cleanup materials in a location Jaova) to all hear the
(K SIOFAgE AFER: PRropriate sl cleanp

& See Aboveground Tank Leak and Spill Cantrol seetion of the Spill Preventisn, Conwol &
Eheanp fa6t shest (SE-11) for additional infermatisn.

AONE “QiitEH3 StSHRW3ter BMD
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Outdoor Container Storage SC-31
Other Camsiderations
m Stommge sheds often must meet building and fire code requirements.

® The Jocal fire district must be consulted for limitations on clearance of roof covers over
enmizaners used to store flammable materials.

w All specific standards set by federal and state laws concerning the storage of oil and
hazardows materials must be met.

= Siorage of peactive, ignitable, or flammable liquids should comiply with the Uniform Fire
Code and the National Electric Code.

= Storage of oil and hazardous materials must meet specific federal and state standands

- $pill Prevention Control and Countermeasure Plan (SPCC) Plan
- Secondary contsinment

Tiitegrity and leak detection monitoring

Eniergeney preparedness plans

Requirements

Costls
o Wil vary depending on the size of the faeility and the neeessary contiols, sueh as berws or
sefegnaids against aceidental eontrols.

Maintenanse
¢ Condiet weeldy inspection.

& Sweep snd lean the sterage area regularly if it is paved, de not hose dovam the ateato a
SoFH SR

Suppiemental Informatien
@ The mest common eabses of unintentisnal releases are:

Tnsidtlation probilems;
- Faihove of piping syetems (pipes; puinps, Aanges; cauplings, hoses, and valves),
- External corvesion and struetural failure,
- Spitls and overfills dne 1o operator erver, and
: %ﬂgmﬁuﬂmeﬂw&geﬁgﬁaﬁem&meksfmﬂmmaﬁmﬁh&%m




SC-31 Outdoor Container Storage

Further Detuil of the BMP
Dikes

Ouwe of the best protective measures against contamination of stormwater is diking.
Contaimment dikes are berms or retaining walls that are designed to hold spills. Diking is an
effiective poliution prevention measure for above ground storage tanks and railcar or tank truck
Inading amd umbosding areas. The dike surrounds the area of concern and holds the spill,
Iewpimg spill materials separated from the stormwater side of the dike area. Diking can be used
iim amy imdustrial or municipal facility, but it is most coonmonly used for controlling large spills
ar relesses froam liquid storage areas and liquid transfer areas.

»  For single-wall tanks, containment dikes should be large enough to hold the contents of the
storage tank for the facility plus rain water.

o For trucks, diked areas should be capable of holding an amount equal to the volume of the

tank truck compartment. Diked construction material should be sirong enough to safely
hold spilled materials.

e Dike mtemls can consist of earth, concrete, synthetic materials, metal, or other impeyvions

e Simong scids or bases may react with metal containers, conerete, and some plasties.

e Where strong acids or bases of stored, alternative dike materials should be considered. Meore
active organic chemicals may need certain special liners for dikes.

o Dikes may also be designed with impernieable niaterials to inerease containment

» Dikes should be inspected during or after signifieant storms or spills to eheek for washowts
oF orarflows.

»  Reglar chiecks of eontainment dikes ta insure the dikes are eapable of holdi iz howld
b condueted. ) e g s

o Inability of # struetiire to Fetain stormwater, dike eresion, sofgy areas, oF ehanges W
ion iidieate 5 with dike struetures. Daniaged areas should be patehed and
W@ﬂl. ation indieat P{;ﬂm pa

e Acaniated stormiwater in the eentainnient are shewld be analyzed for pelluiants before it
i relansed to siwrface waters: 1f patlutants are found o if stormiater quamaé;g Bot
determmined, then inetheds sthier than diseharging te surface waters should be eaphayed
(&g, Bischarse t6 sanitary sewer if allowed).

& Earithen dikes may require special maiitenanee of vegetation such as mulching and

califBrRIE tqHRRE BMB HaRARA%K
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Outdoor Container Storage SC-31
Carbing

Curling is a barrier that surrounds an area of concern. Curbing is similar to containment dilking
iim the way that it prevents spills and leaks from being released into the emvironment. The
curisimg iis usually small scaled and does not contain large spills like diking. Carbing is commmon
aft many facilities in small areas where handling and transfer liquid materials occur. Curbing can
redirect stormwater away from the storage area. It is useful in areas where ligmid matexisls are
transferred from one container to another. Asphalt is a common material used for corbing;
however, curbing materials include earth, concrete, synthetic materials, metal, or other

» Spilled materials should be removed immediately from curbed areas to allow space for
future spillls.

® Cuxbs should have manually-controlled pump systems rather than common drainage
systems for collection of spilled materials.

® The curbed area should be inspected regularly to clear clogging debris.

w Maintenance should also be conducted frequently to prevent averflow of amy spilled
materials as curbed areas are designed only for smaller spills.

e Curbing has the following advantages:
Eseellent runon contvo),
Inexpensive,
Ease of installinent,
Provides eption to recyele materials spilled in eurb areas, and
Comiion industry praetice.
Exaniples

The “dogheuse™ design has been used te store siall liquid eontainers. The reef and Mook
design prevent contact with direet Fain or runeff. The degheuse has o selid struetural
#ad e ecanvas covered walls. The flesring is wire niesh abeut secondary conrainment. The
aiit has been used suesesshilly at Loclklieed Missile and Bpace Company

References and Reseurees

British Columbia Lake Stewardship Society. Best Managemeni Practices to Prowct Waker
Quality from Non-Peint Seuree Pollution. Mareh 3808

Bt/ /vy nalms oFg/belss/storage-html

ing Eonnty Stormwater Paliutisn Eentrel Manual -
%//dﬂﬁ-ﬂi@tf@k&g&ﬂW/dW@&ﬂih&ﬂ}

A0 0K
d hlale

~ANTOT T SIOI A ater BUB 7
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SC-31 Outdoor Container Storage

Sam Diiegn Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(TRBAP) -
Ity fwwowe_projectcleanwater. org/pdf/Model %20Program%2oMunicipal %20F acilities. pdf

DI NG QrINvwa
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Waste Handling & Disposal

Description

Improper storage and handling of solid wastes can allow toxic
compounds, oils and greases, heavy metals, nutrients, suspended
solids, and other pollutants to enter stormwater runoff. The
discharge of pollutants to stormwater from waste handling and
disposal can be prevented and reduced by tracking waste
generation, storage, and disposal; reducing waste generation and
disposal through source reduction, re-use, and recycling; and
preventing runon and runoff.

Approach
Pollution Prevention

s Reduction in the amount of waste generated can be
accomplished using the following source controls uch as:

Production planning and sequencing
Process or equipment modification

Raw material substitution or elimination
Loss prevention and housekeeping
Waste segregation and separation

Close loop recycling

= Establish a material tracking system to increase awareness
about material usage. This may reduce spills and minimize
contamination, thus reducing the amount of waste produced.

= Recycle materials whenever possible.

January 2003 C lifornia Stormwater BMP Handbook

Municipal
www.cabmphandbooks.com

SC-34

Objectives

® Cover

w Contain

m Educate

= Reduce/Minimize
m Product Substitution

Targeted Constituents

Sediment %}
Nutrients
Trash
Metals
Bacteria |
Olland Grea e
Organics
Oxygen Demanding (|
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SC-34 Waste Handling & DisEosaI

Suggested Protocols
General

m  Cover storage containers with leak proof lids or some other means. If waste is not in
containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent
stormwater runon and runoff with a berm. The waste containers or piles must be covered
except when in use.

m  Use drip pans or absorbent materials whenever grease containers are emptied by vacuum
trucks or other means. Grease cannot be left on the ground. Collected grease must be
properly disposed of as garbage.

m  Check storage containers weekly for leaks and to ensure that lids are on tightly. Replace any
that are leaking, corroded, or otherwise deteriorating.

= Sweep and clean the storage area regularly. If it is paved, do not hose down the area to a
storm drain.

= Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer if
allowed by the local sewer authority. Do not discharge wash water to the street or storm
drain.

w Transfer waste from damaged containers into safe containers.

s Take special care when loading or unloading wastes to minimize losses. Loading systems
can be used to mininiize spills and fugitive emission losses such as dust or mist. Vacuum
transfer system can minimize waste loss.

Controlling Litter

m  Post “No Littering” signs and enforce anti-litter laws.

= Provide a sufficient number of litter receptacles for the facility.

m Clean out and cover litter receptacles frequently to prevent spillage.

Waste Collection

= Keep waste collection areas clean.

= Inspect solid waste containers for structural damage or leaks regularly. Repair or replace
damaged containers as necessary.

» Secure solid waste containers; containers must be closed tightly when not in use.
u Place waste containers under cover if possible.
s Do not fill waste containers with washout water or any other liquid.

» Ensure that only appropriate solid wastes are added to the solid waste container. Certain
wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides, etc. may not be

20f5 California Stormwater BMP Handbook January 2003
Municipal
www.cabmphandbooks.com



Waste Handling (<] Disgosal SC-34

disposed of in solid waste containers (see chemical/ hazardous waste eollection section
hellowe).

= Do not mix wastes; this can cause chemical reactions, make recycling impossible, and
complicate disposal.

Good Housekeeping
s Useall of the product before disposing of the container.

» Keep the waste management area clean at all times by sweeping and clesming ap spillls

= Use dry methods when possible (e.g. sweeping, use of absorbents) when cleanimg around
restaurant/food handling dumpster areas. If water must be used after sweeping/esing
absorbents, collect water and discharge through grease interceptor to the sewer.

»  Stencil storm drains on the facility's property with prohibitive message regarding waste

Chemical/Hazardous Wastes
#  Select designated hazardous waste collection areas on-site.

» Store hazerdous materials and wastes in eovered containers protected from vandaliom, and
it compliaiiee with fire aiid hazardeus waste codes.

# Place hazardeiis waste contaitiers in secondary eantainment.

o Bake sire that hazardous waste is eollected, renioved, and disposed of only at avuthorized
AFEES-

Rimony/Rineff Prevention

#  Provent storniwater rihon from entering the waste management area by enclosiang the aiea
oF building 2 berin areund the area.

& Prevent the waste materials from direstly eontasting rain.

#  Covarwasie piles with teriperaly esvering material sueh as reinforeed i
My&hﬂe&e%hﬁfemmg psl;érepﬂengsef hypalen. torpain

& Cover the aréa with a permanent resf if feasible.
¢ Cover Fs to prevent Fain from washing waste out of hisles oF eracks in the botiom of
Cove dﬂﬂiﬁﬁé prev g

Meve the acivity indosr after ensuring all safety eoneerns sieh as fire hazard and
§ ehNIOn #re dldresied i el sty

IHEpection

OrMY

% HaRaRack
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W6



SC-34 Waste Handling & Disposal
- wmmﬁdtypmpsmhmumgﬂaﬂytonﬂmmeMMIdmad

=  Check waste management areas for leaking containers or spills.

m Repair leaking equipment including valves, lines, seals, or pumps promptly.
Traiming
» Tiaim staff pollution prevention measures and proper disposal methods.

» Tisim employees and comtractors proper spill containment and cleanup. The employee
slhould have the tools and knowledge to immediately begin cleaning up a spill if ome should
OCOW.

® Tizin employees and subcontractors in proper hazardous waste management.

Spill Response and Prevention
@ Reler to SC-11, Spill Prevention, Control & Cleanup.

# Keep your Spill Prevention Control and counternmeasure (SPCC) plan up-to-date, and

» Have spill dleanup materials readily available and in a known lecation.
®  Clesnup spills immediately and use dry methods if pessible.
» Properly dispose of spill cleanup material.

»  Velhidles transporting waste should have spill prevention equipment that can prevent spills
during transport. The spill preveiition equipment ineludes:

= Vehidles equipped with baffles for liquid wasie
- Tiweks with sealed gates and spill guards for solid waste

Other Considerations

& Hazardews waste eannet be re-uised or resyeled; it rmust be dispesed of by a licensed
hazardons waste hatles:

heglireinicive

é‘a‘gpﬁdm and il bs depending oh the size of

s ' speration ahd maintenanee essts will vary substanti g o the 37
e faility and the types of waste handled. Gests sheuld be low if ther is an inventowy
PrOgER H PIRcE.

Mabenaiee

& Nowe xcept for matitaining equipment for material tracking program.

QLT SLOLTONY 8 Hahdnaok
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Waste Handling & DisEosaI SC-34

Supplemental Information
Further Detail of the BMP
Lamd Treatment System

= Minimize the runoff of polluted stormwater from land application of municipal waste an-site
by:
- Choosing a site where slopes are under 6%, the soil is permeable, there is a low water
table, it is located away from wetlands or marshes, there is a closed draimage system

- Awoiding application of waste to the site when it is raining or when the ground is
satnrated with water.

- Growing vegetation on Jand disposal areas to stabilize soils and reduce the volume of
surface water runoff from the site.

Msintaining adequate barriers between the land application site and the receiving
walers. Planted strips are particularly good.

Using erosion control techniques such as mulching and matting, filter fences, sorany
bales, diversion terracing, and sediment basins.

Performing routine maintensnce to ensure the erasion contrel or site stabilization
MICASUTES AFe WOFKIDG.

References and Resourcas
King County Stormwater Pellution Control Manual = http:£/¢

Orange County Stormwater Prograin
Btig: //maewatmh@dﬁ eoin/BtormWater/swp_introduetion.asp

Pollation from Burface Cleaning F@ldef 1996 Bay Arsa Stermwatet- Management AZaciRe
Associations (BASMAA). On-line: hittp: /iy Basiaa o

W ESBmB aﬁ%&ah& zeY



Building & Grounds Maintenance SC-41

Description

Stormwater runoff from building and grounds maintenance
activities can be contaminated with toxic hydrocarbons in
solvents, fertilizers and pesticides, suspended solids, heavy
metals, and abnormal pH. Utilizing the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
building and grounds maintenance activities by washing and
cleaning up with as little water as possible, following good
landscape management practices, preventing and cleaning up
spills immediately, keeping debris from entering the storm
drains, and maintaining the stormwater collection system.

Approach
Pollution Prevention

a Switch to non-toxic chemicals for maintenance when
possible.

s Choose cleaning agents that can be recycled.

= Encourage proper lawn management and landscaping,
including use of native vegetation.

= Encourage use of Integrated Pest Management techniques for

pest control.
= Encourage proper onsite recycling of yard trimmings.

m  Recycle residual paints, solvents, lumber, and other material
as much as possible.

January 2003 California Stormwater BMP Handbook

Municipal
www.cabmphandbooks.com

Objectives

= Cover

= Contain

® Educate

m Reduce/Minimize
® Product Substitution

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Oxygen Demanding
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SC-41 Building & Grounds Maintenance

Suggested Protocols
Pressure Washing of Buildings, Rooftops, and Other Large Objects

= In sitwations where soaps or detergents are used and the surtounding area is paved, pressure
washers must use a waste water collection device that enables collection of wash water and
associated solids. A smup pump, wet vacuum or similarly effective device must be used to
collizet the ranoff and loose materials. The collected runoff and solids must be disposed of
properly.

» IFsoaps or detergents are not used, and the surrounding area is paved, wash water runoff
does not lkave to be collected but must be screened. Pressure washers mwast use filter falbwic

or some otfeer type of screen on the gronnd and/or in he catch basin te trap the particles in
wiash srater runoff.

= Jyou are pressure washing on a grassed area (with or without soap), nnoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
rusioff meust remain on the grass and not drain to pavenient. Ensure that this practice does
wot kill grass,

Landseaping Activities

= Do not apply any chenilcals (inseeticide, herbicide, or fertilizer) directly to sarface waters,
wiless the sppliestion is approved and pefmmed by the state.

o Dispose of grass elippings, leaves, sticks, or other eollected vegetation as garbage, or by
composting. Do not dspoée of @aﬁseted vegetation into waterways or storm drainage
Shstiems.

o Usemiidléh o other eresion eontrol measures o exposed seils.

»  Cheek irrigation sehediles so pestieides will not be washed away and to mininize pow-
stormnwater disdeige.

Building Repaiv, Reniodeling, and Cenistrietion
# Donet dmp any toxie substanee oF liquid waste on the pavement, the ground, of toward a

o Usegronnd oF diop cdloths underneath outdser painting, se and sandbias
gllopmm@ myp § SEFAPing, HRg work,

® Usea gronnd doth oF aversized b foF activities sueh as paint mixing and tool cleaning.

& Clean paint brushes and tosls covered with water-hased pamtg in sinks comiecied to
SRRWAFY SEWEES 6F 1B poFtable eontainers that ean be du &?s 19 4 SANTIARY sewer drai.
Brishes aid tosls covered with nen-walsr-based ﬁﬁiﬂt& nig sggsmﬂaef Hvaterials Bwst be

cleaned i # maner ihat enabies collection of sed solvents fe. t HR
e o ey itk fe-g:, paiat tinRer, turpeatiag,

Bk HAHARRS
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Building & Grounds Maintenance SC-41

u Use a storm drain cover, filter fabric, or similarly effective runoff control mechamisan if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. The
comiainment device(s) must be in place at the beginming of the work day, and accummuisted
dirty raaoff and solids must be collected and disposed of before removing the containment
device(s) at the end of the work day.

» [ you need 1o de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. In which case you should direct the water thromgh
hay bales and filter fabric or use other sediment filters or traps.

» Store toxic material under cover with secondary containment during precipitation events
and when not in use. A cover would include tarps or other temporaxy cover material.

Mowing, Trimming, and Planting

» Dispose of leaves, sticks, or other collected vegetation as garbage, by compostimg ox at a
permitted landfill. Do not dispose of collected vegetation into waterways or storun drainage
Sysiens,

e Usemmilch or other erosion control measures when soils are exposed.

o Place stockpiled material away from watercourses and drain inlets; and bexw or
EOver fo prevent inaterial releases to the storm: drain gystem.

o Consider an alternative approach when bailing eut muddy water; do not pat it in the setm
drain, pour over landscaped areas.

® Use hend oF mechanieal weeding where praetical.
Fertilizer arid Pesticide Management

@ Follew all federal, ftate, and loeal laws and regulations governing the use, storage, avd
disposal of fertilizers and pesticides and training efapp??eater-s ahd pest contiol advisors.

® Follow inanufactiirers’ reeompiendations and label direetions. Pesticides must weverbe
spphied if precipitation is eceuring or predigted. Do notapply insecticides vathin 190 ek of
siFiace waters sueh as lakies, pends, wetlands, and streams.

@ Useless toxic pesticides that will ds the job, whenever passible. Avoid use of Jpased
lese to% ﬂssiﬁeid%”__ jab, poasi coRpR=

@ Do ot wse pestisides if #ain is expeeted.

& Donet i oF prepare pesticides for applieation near stor drains.
& Use the minimum aimeunt nesded for the jeb.

# Eslibrate fertilizer distributors ts avaid exeessive application.

g

, iqhes 16 miRimize off-target application (&.§: dft) of pesticides,
mﬁgg%m efﬁfsmatwe agffaheﬁaﬁﬁsntss qguégm e

, A1V 2 UL
[,-“» g3 calliiarnia Stormwater BMP HaoDON
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SC-41 Building & Grounds Maintenance

»  Apply pesticides only when wind speeds are low.
a  Work fextilizers into the soil rather than dumping or broadcasting them onto the surface.
m Trrigate slowly to prevent runoff and then only as much as is needed.

=  Clran pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigatiom watey.

= Dispose of empty pesticide containers according to the instructions on the container label.

e Use ap the pesticides. Rinse containers, and use rinse water as product. Dispose of unnsed
pesticide as hazardous waste.

o lmplement storage requirements for pesticide products with guidance from the local fire
depagtment and County Agricultural Commissioner. Provide secondary containment for
icid

Irspection

@ Tnspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair

leslss i the irrigation systein as soon as they are observed.

Tmﬁung
Edueate nad train employees o use of pesticldes and in pesticide application techniques o
prevent pollition.

# Train employees and eontractors in proper techniques for spill eontainment and deanup.

# Besurethe frequency of training takes into aceount the eomplexity of the aperations and the
natiire of the staff.

Spill Response and Prevention
@ Refer to SC-11, Spill Prevention, Control & Eleanup

your Spill Prevention Contrel and eountermeasure (EPEC) plan up-to-date, aad
gecordingly.

@ Have spill deamiip materials readily available and in a knewn loealien.
@ Clesnip spills immediately and use dry metheds if passible.

& Froperly dispese of spill cleanup material.

Other Eonsiderations
& Alemative pest/weed conirols may nat be available, suitable, oF effective i Many cases:

WRY: ESBIHBEEH%%SSK& :E8M



Building & Grounds Maintenance SC-41

Reguirements
Costs
= Overall costs should be low in comparison to other BMPs.

Rilofutemnomee

» Sweep paved areas regularly to collect loose particles, and wipe up spills with rags snd other
absorbent material immediately, do not hose down the area to a storm drsin.

Supplemental Information
Faurther Detail of the BMP

Mdm&emﬂerlineﬂushing may be a source ofnon-stonmateﬂumﬂpollntiou. The
weater entering the system is usually potable water though in some areas it mqybe non-potable
recigimed wastewater. There are snbsequent factors that may drasﬁally uce the quallity of
thhe water in such systems. Black iron pipe is usually used since it is cheaper than potalble piping
but it is subject to rusting snd results in lower quality water. Initially the black iron pipe has am
oil contitig to protect it from rusting between manufacture and installation; this wall
contaminate the water from the first flush but not from subsequent flushes. Nitrates, polly~
phasphates and other eorrosion inhibitors, as well as fire suppressamts and antifreece way be
addedtoﬂlegmnider water system, Water generally remains in the sprinkler system a long

tiine, typically a year, between flushes and may accumulate iron, manganege, lead, copper,
sickel and zine. The water enllybmmmundmmmmmmmm
breskdown produets froni ehlerination. This may result in a significant BOD ad e
water often smells. Consequently dispese fire aprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drmn or infiltration due te potential high levels of pollutantsin
fire sprinkler line water.

le_fsfonm and Resoalurees

Keiig County - fip:/ /dbr nietroke. gev/wk/d&s/spem/@hapter%a@g PDF
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Rooftop and Impervious Area Disconnection (Self-retaining areas)

Description

Disconnection of rooftop and impervious areas from the storm drain system helps reduce runoff and
provide pollutant removal as the re-directed water travels over and through vegetation and soil instead of
being directly piped and discharged into the storm drain. Roof runoff is directed to spread over a

vegetated area (self-retaining area) or is directed info vegetated area that drains to the MS4 system (self-
freating areas) or to bioretention facilifies.

The following are examples of ways to implement rooffop disconnection:

Splash Block

Splash blocks reduce the velocity and impact of water exiting the roof downspout and direct water to a
pervious area (self-retaining areaq).

Pop-up Drainage Emitter

Pop-up drainage emitters are useful in conveying storm water from roof downspouts

intfo vegetated areas. Roof runoff is piped then released through a capped device

that opens with water pressure, allowing the storm water to flow out of the emitter
and into the vegetated area.

Confirm that the following conditions have been met when using Self-Retaining Areas as a Source Control
Measure:

On Site Plan Show:

O  Delineate the impervious DMA from where the runoff will be coming from

O Delineate the pervious area where the runoff will be directed to (self-retaini ng area)

O  Show how the runoff will be directed to the (self-retaining areq)

Confirm that the following specifications will be met:

O  Tributary area (impervious area) does not exceed more than twice the Self-retaining Area)
O Roof areas collect runoff and route to the self-retaining area

O  Paved areas are slope to direct runoff to self-retaining area

O  Runoffis dispersed across the self-retaining area (splash block or pop-up emitter)

O  Self-retaining area has vegetation soils meeting the requirements above

O Drain inlets, if present, are at least 3-inches above surrounding grade (provides for the retent ion of the
85t percentile — 24-hr storm event (approx.. 1-inch)

O Type A/B soils are present or native soils have been amended to increase infiltration rates
O  Self-retaining area are basin-like shaped depressions with a maximum slope of 25%
Please utilize the Lake County Storm Water Control Plan Worksheets to tabulate the runoff reduction that

can be achieved using this BMP. This checklist must be included with the SCP worksheet if used as a site
design measure.



Tree Plantings/Preservation

Trees intercept rain water on their leaves and branches, allowing rain water to evaporate or run down the
branches and trunk of the tree where it readily infiltrates into the soil. Trees also provide shade over
impervious surfaces which reduces peak flow in streams and provides shade, which reduces the “heat
island” effects of urban areas.

Technique
The number and species of trees planted or preserved on a project is used in reducing the amount of tributary area that must
be accounted for when calculating treatment and volume capture stormwater facilities (self-retaining, rain barrels, and
bioretention). The total tributary areareduction is limited to 50% of the total tributary area. Only trees that overhang impervi-
ous areas or are within 25 ft of impervious areas can qualify for the tree credits. The following tree credits can apply:

+ New deciduous trees provide a tributary area reduction credit of 100 ft2

« New evergreen trees provide a tributary area reduction credit of 200 ft2

* Existing trees provide a tributary area reduction credit equal to half of the existing tree canopy area — existing trees

must be adequately protected during construction

At a minimum inspection and maintenance shall include the following:
+ Annual inspection prior to the rainy season.
« Annual proper watering and application of mulch.
* Routine pruning and weeding as needed.
* Replacement of trees as needed.

Please utilize the Lake County Strom Water Plan Worksheets for assistance with calculating the runoff reduction with this
BMP. Below are the runoff reduction rates per Tree.

Evergreen 100 square feet
Deciduous 200 square feet



Planter Box

An above-ground planter box is similar to a bioretention facility except that infiltration into native
soils is prohibited by a barrier. Planter Boxes may be appropriate if the site lacks level
landscaped areas or appropriate soils.

The standard size Flow-through Planter box is 2X2X4
(pictured below), In the picture to the right a standard sized
galvanized water trough is used as the flow through planter
box. It can treat about 200 square feet of impervious
surface.

Show the following on your site plan:

O

O

Impervious area tributary fo the planter box

Location and dimensions of planter box

Confirm the following specifications have been met:

O

O

O

o o o 0O

Reservoir depth is 4-6" min.
18" layer of soil / compost mix (see Bioretention facility specs for required compost specs.)

Surface area of soil mix is a minimum .04 fimes the tributary impervious area (flow through
box can treat 25 times the soil surface area).

Gravel layer is comprised of “Class 2 perm” or equivalent and is about 12" deep
No filter fabric is used

Perforated Pipe (PVC SDR 35 or equivalent) under drain with outlet located flush or near
flush with planter bottom

Connection with sufficient dead to drain to storm drain or pervious area
Planter is set on a level surface
Emergency spillage will be safely conveyed over surface not directly info storm drain

Plantings are suitable to the climate, exposure, and well-drained soils. (see Bioretention
planting palette ), irrigation is appropriate for plantings

Please include this sheet with SCP Worksheet Submission



Flow-through Planter Box

Overflow (reverse bend trap) placed 4" below 1of

Reservoir depth 4-6"

Gravel layer Apprax. 12

<«

not to scale

Downspout H

Flows to approved diseharae point |}

L
Flows 1o approved discharge point

Perforated pipe

Bupjing
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Gravet or splash block




O&M Plan Checklist and Certification for Regulated Projects

For Office Use Only
Application No.
Received By:

A. Designate the Responsible Individual (RI).

The Rl is the person that will have direct responsibility for the maintenance of storm water controls, maintain
self-inspection records, and sign any correspondence with the County of Lake.

Name of RI:

Phone:

Project Name:

Physical Site Address and/or APN:

O Include from the Storm Water Control Plan Worksheet the Drainage Management Areas tabulations
(table #1-4)

O Include the site plan delineating the DMAs and the locations of the bioretention or equivalent facilities.
O Include the final construction drawings of the storm water facilifies:

— Plans, elevations, and details of bioretention facilities.

— Construction details and specifications, including: depths of sand and soil, compaction,
pipe materials, and bedding.

— Location and layouts of inflow piping and piping fo off-site discharge

— Native saoils (lenses beneath the facilities)

B. Scheduled Maintenance Activities

The following activities will need to occur on an annual basis, frequency may need to be adjusted
depending on facility.

— Refuse removal, remove frash the collects near the inlets or that is trapped by vegetation.
Clean out soil and delbris blocking inlets or overflows.

—  Control weeds, manual methods and soil amendments; non-natural (synthetic) pesticides
should not be used.

— Add mulch, add mulch to maintain a mulch layer thickness of ~ 3 inches.

— Pruning and replanting vegetation, it may be necessary to replace or remove vegetation
to ensure the proper functioning of the facility.

— Checkirrigation, if irrigation exists, check to make sure the systemis working as infended.

An annual self-certification letter will be mailed to the RI. This letter will serve as verification that all the storm
water facilities on the property are being maintained and remain operational. The letter should be signed
and returned within 30 days.



O&M Plan Checklist and Certification for Regulated Projects

C. Updates to the O & M Plan

Contactinformation for the Responsible Individual should be current. If the RI changes the County of
Lake's Community Development Department should be notified with the appropriate revisions.

D. O & M plans for other Facility Types

If your project included a non-standard storm water tfreatment facility that was approved by the
Community Development Department, such as a tree-box type system, than the O & M should reflect the
manufacturer’'s recommended maintenance scheduling.

E. Signature and Certification:

“l, the Rl/applicant accept responsibility for operation and maintenance of storm water treatment and
flow-control facilities until such fime as this responsibility is fransferred to a subsequent owner.” Furthermore,
a conditfion on the property deed will be recorded with the County Recorder’s office indicating that a
storm water facility is present on the property and that the maintenance responsibility will fransfer with
property ownership in perpetuity.

Signature of the RI Date

Print Name

| am the:

[ Property Owner

[ Applicant

[ Conftractor



BMP INSPECTION AND MAINTENANCE PLAN

VEGETATED SWALES AND BIORETENTION AREAS - SUBDRAINS

Frequency
Before each
rainy season

Observation

Inspect all subdrain cleanouts. Ensure that all
cleanout caps are present. Look for
obstructions, debris, trash, leaves, vegetation,
etc. growing inside the subdrain or covering the
cleanout.

Maintenance Activity

Remove any obstruction by hand (if near the
cleanout entrance) or by flushing (with
pressurized water) if too far down the pipe.
Replace missing caps and secure to prevent
unauthorized removal or accidental
displacement.

Frequency
Before each
rainy season

Observation

Inspect each subdrain where it enters the catch
basin to see whether the subdrain pipe is dry, or
is clogged with vegetation. Ensure that the
subdrain is flowing by testing with water from
the cleanout end.

Maintenance Activity
If water does not flow through the subdrain,
rod or flush the line to ensure flow.

VEGETATED SWALES AND BIORETENTION AREAS - GENERAL

Frequency
Before each
rainy season

Observation

Inspect curb cuts (gaps in curb for water to
flow down to treatment facility). Look for any
obstructions that will prevent water from
leaving the street and flowing into the
treatment facility. This includes litter, debris,
and vegetation. There should be at least 1 inch
drop from the curb cut to the erosion control
rock. No vegetation should obstruct the flow
of water through the curb cut.

Maintenance Activity
Remove any obstruction, clean litter and cut
vegetation.

Frequency
Before each
rainy season

Observation

Inspect bank between curb cuts and treatment
facility. Look for gullies, washouts, evidence
of uncontrolled surface water flow or any other
evidence of distress to the slope.

Maintenance Activity

Repair bank by excavating gullies and
replacing soil in its original configuration,
properly compacted. Replace gravel or other
erosion control device so that bank does not
erode again.

Frequency
Before each
rainy season

Observation

Determine whether the bioretention area /
swale is draining correctly. Inspect adjacent
infrastructure, such as retaining walls, curbs,
and pavement for signs of failure caused by
water intrusion into the surrounding soil. This
is a sign of poor drainage from the treatment
facility. Water should drain from the
bioretention area / swale.

Maintenance Activity

Determine the cause of the poor drainage (i.e.
siltation of “sandy loam” soil mix, blocked
subdrains, blocked catch basin, blocked storm
drain) and repair.

Frequency
After the first
heavy rain

Observation

Determine whether the bioretention area /
swale is draining correctly. Look for standing
water or soggy, saturated soil. Look for holes
containing standing water and permitting
mosquitoes. This is a sign of poor drainage
from the treatment facility. Water should drain
from bioretention area / swale within 72 hours.
After 72 hours, there should be no patches of
standing water — bioretention area / swale
should drain evenly.

Maintenance Activity

Determine the cause of the poor drainage
(siltation of “sandy loam soil mix, blocked
subdrains, blocked catch basin, blocked storm
drain) and repair. Fill holes containing
standing water with “sandy loam” soil mix.
Tilling of “sandy loam” soil mix may be
required. After several years, the soil medium
may become impermeable because of silt
deposition, in which case removal and




replacement of the “sandy loam” soil mix and
gravel will be required.

Observation
Inspect the bioretention area / swale for litter,

Maintenance Activity
Remove all such litter, debris, leaves, dead

Frequency debris, leaves, dead vegetation and anything vegetation, etc. by hand or with hand tools.
Each month else that might interfere with flow, filtration or | replace dead vegetation as appropriate.
growth of grass.
Observation Maintenance Activity
Inspect for growth of trees or invasive plants in | Remove invasive plants, weeds, shrubs, trees,
Frequency grassy bioretention area / swale areas. or anything with a woody stem from grassy
Each month bioretention area / swale areas.
Observation Maintenance Activity
Inspect condition of grass in bioretention area/ | Mow as necessary, fertilize as necessary, note
swale. Grass must be of sufficient density and | bare spots and reseed as necessary, remove
health to provide filtration and protect from dead grass and reseed as necessary.
Frequency erosion. Fertilization is to be performed by a licensed
Each month professional. Only the minimum effective
amount of fertilizer is to be used, to prevent
downstream eutrification. Fertilizers used
should be the most environmentally benign
products available.
Observation Maintenance Activity
Test the irrigation system. Observe whether all | Clean out all plugged sprinkler heads and
Frequency . . . . . .
Before cach dry grassy areas in the bioretention area / swale are | filters. Straighten any displaced sprinkler

season and each
month

receiving the correct amount of water. Observe
whether excessive irrigation is creating flow in
the subdrains (irrigation should not cause any

heads. Replace any damaged sprinkler heads.
Adjust for correct direction and throw distance.
Set the sprinkler timer to provide enough water

g;ryosegi(;llt the flow in subdrain). deper.ldi.ng on the antigipated weather until the
' next irrigation inspection. Reduce the watering
time if excess water flows from the subdrains.
Observation Maintenance Activity
Inspect for presence of pests which constitute a | Apply pesticide to the minimum amount
Frequency nuisance and/or threaten the survival of the necessary to control pests. All application of
Each month grass in the bioretention area / swale. pesticide is to be performed by a licensed
professional pest control contractor trained in
Integrated Pest Management (IPM) techniques.
Observation Maintenance Activity
Before making any modification to on-lot Refrain from any construction , grading,
swales, downspouts, grading, landscaping or landscaping, piping, or any other construction
Frequency drainage patterns, ascertain what effect such that will affect the flow of water to the
Ongoing modification will have on the flow of water to treatment swales and/or bioretention area.

the treatment swales and/or bioretention area.

Correct any changes that divert stormwater
away from treatment facilities or otherwise
reduce their effectiveness.




INFILTRATION TRENCHES

Frequency
Once the
trenches go
online; after
every major
storm event until

Observation
Check observation wells for water level.

Maintenance Activity

Record water levels to have a baseline of
performance against which later observations
can be compared.

after a few
months
Observation Maintenance Activity
Inspect the surface of the trench. Look for Remove vegetative waste and sediment,
leaves, grass clippings, accumulated sediment | replacing the top layer of pea gravel if
Frequency on the surface. necessary.

Before each
rainy season

Frequency
Before each
rainy season

Observation

Inspect all roof gutters and downspouts.
Ensure that all the cleanout caps are present.
Look for obstructions, debris, trash, leaves,
vegetation, etc. present inside the gutter,
downspouts, or choking the cleanouts.

Maintenance Activity

Remove obstructions by hand (if near the
cleanout entrance) or by flushing with
pressurized water) if in the downspout pipe.
Replace missing caps and secure to prevent
unauthorized removal or accidental
displacement.

Frequency
Before each
rainy season

Observation

Inspect all of the storm drain manholes.
for obstructions, debris, trash, leaves,
vegetation, etc. present inside.

Look

Maintenance Activity

Remove obstructions by hand (if near the
entrance) or by flushing with pressurized
water.

Frequency
After the first
heavy rain of the
season.

Observation

Determine whether the infiltration trench is
draining correctly. Look for standing water or
soggy, saturated soil. Look in monitoring
wells. Look for holes containing standing
water and permitting mosquitoes, this is a sign
of poor drainage.

Maintenance Activity

Determine the cause of the poor drainage
(siltation of gravel mix, blocked downspouts)
and repair.

Frequency
Twice Annually

Observation
Inspect the top of the trench area for ponded
water

Maintenance Activity
Replace top layer of pea gravel




Frequency Observation Maintenance Activity
When infiltration | Infiltration trenches are failing to drain. Minor | Thorough inspection of stormwater facility by
facilities are maintenance activities have failed to rectify the | licenced professional (i.e. landscape contractor,
substantially problem. landscape architect, civil engineer, etc.)
failing to Replacement of failed components and repair
perform of stormwater facility to design specifications
(estimated 15 (per the WQHP
years from
installation)
INTERCEPTOR TREES
Observation Maintenance Activity
Check trees for health and routine maintenance. | Routine pruning, apply layer of mulch.
Weeding and providing fertilizer as necessary.

Frequency Replacement of trees if necessary. Consult an

Before each
rainy season

arborist if tree is in poor health.
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Soil Map—Lake County, California

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI
103 Asbill clay loam, 5 to 8 percent
slopes
114 Benridge-Sodabay loams, 8 to

15 percent slopes

Totals for Area of Interest

Usba  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

=

13.4

29.2

42.6

Zone 1

Percent of AOI
31.5%

68.5%

100.0%
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Soil Map—Lake County, California

Map Unit Legend

Map Unit Symbol
103

104
14

Totals for Area of Interest

USDA Natural Resources
- Conservation Service

Map Unit Name Acres in AOI

Asbill clay loam, 5 to 8 percent
slopes

Asbill clay loam, 8 to 15
percent slopes

Benridge-Sodabay loams, 8 to
15 percent slopes

Web Soil Survey
National Cooperative Soil Survey
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Zone 2
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Map Unit Beserption: Asbill ciay leam; 5 18 8 percsnt slepes—-1ake Eaunly, Ealifarnia Z8R82 3B3%
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Map Unit Beserption: Asbill ciay leam; 5 18 8 percant slepes—-Lake E8unly, Ealifernia Z8R82 383%

Eeelegicl site: R815%B168EA - BLAYPAN (ANNUAL GRASS)
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Map Urit Beserption: Asbill ciay leam; 8 18 15 pereant slepes-—Lake Eaunly, Ealifsmia #8082 378%
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Map Urit Beserption: Asbill ciay leam; 8 18 15 pereant slepes-—Lake EauRly, Ealifsmia #8082 378%
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ggfgﬁgé Beseriphon: Benridge-Sedabay leams; 8 to 15 pereent slapss:—Lake Eaunty. Z8R82323%

Lake Eeunty; Ealifernia
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Soil Map—Lake County, California ZONE 3

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
104 Asbill clay loam, 8 to 15 0.7 12.5%
percent slopes
114 Benridge-Sodabay loams, 8 to 5.0 87.5%
15 percent slopes
Totals for Area of Interest 5.7 100.0%
Natural Resources Web Soil Survey 6/12/2024
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Map Unit Description: Benridge-Sodabay loams, 8 to 15 percent slopes---Lake County, ZONE 3 87.5%
California

Lake County, California

114—Benridge-Sodabay loams, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: hf54
Elevation: 1,300 to 4,500 feet
Mean annual precipitation: 30 to 35 inches
Mean annual air temperature: 55 to 59 degrees F
Frost-free period: 140 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Benridge and similar soils: 45 percent
Sodabay and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Benridge

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Volcanic ash

Typical profile
H1 - 0to 6 inches: loam
H2 - 6 to 21 inches: gravelly clay loam
H3 - 21 to 63 inches: gravelly clay
H4 - 63 to 68 inches: gravelly clay

Properties and qualities

Slope: 8 to 15 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water
(Ksat): Moderately high (0.20 to 0.57 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 8.6
inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C

Natural Resources Web Soil Survey 671272024
Conservation Service National Cooperative Soil Survey Page 1 of 3



Map Unit Description: Benridge-Sodabay loams, 8 to 15 percent slopes---Lake County, ZONE 3 87.5%
California

Ecological site: RO15XYO009CA - Hills 20-40"ppt
Hydric soil rating: No

Description of Sodabay

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Volcanic ash

Typical profile
H1 - 0 to 6 inches: loam
H2 - 6 to 26 inches: loam
H3 - 26 to 52 inches: gravelly clay loam
H4 - 52 to 63 inches: gravelly clay loam
H5 - 63 to 79 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 63 to 67 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: RO15XY009CA - Hills 20-40"ppt
Hydric soil rating: No

Minor Components

Hambright
Percent of map unit: 3 percent
Hydric soil rating: No

Guenoc
Percent of map unit: 3 percent
Hydric soil rating: No

Konocti
Percent of map unit: 3 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 3 percent

Natural Resources Web Soil Survey 671272024
Conservation Service National Cooperative Soil Survey Page 2 of 3



Map Unit Description: Benridge-Sodabay loams, 8 to 15 percent slopes---Lake County, ZONE 3 87.5%
California

Hydric soil rating: No

Steeper slopes
Percent of map unit: 3 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Lake County, California
Survey Area Data: Version 20, Aug 28, 2023

Natural Resources Web Soil Survey 671272024
Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description: Asbill clay loam, 8 to 15 percent slopes---Lake County, California

ZONE 3 12.5%

Lake County, California

104—Asbill clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: hfat
Elevation: 1,350 to 2,100 feet
Mean annual precipitation: 25 to 40 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Asbill and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Asbill

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Residuum weathered from shale and siltstone

Typical profile
H1 -0 to 13 inches: clay loam
H2 - 13 to 39 inches: silty clay
H3 - 39 to 60 inches: bedrock

Properties and qualities

Slope: 8 to 15 percent

Depth to restrictive feature: 39 to 40 inches to paralithic bedrock

Drainage class: Well drained

Runoff class: High

Capacity of the most limiting layer to transmit water
(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water supply, 0 to 60 inches: Moderate (about 6.4
inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

671272024
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Map Unit Description: Asbill clay loam, 8 to 15 percent slopes---Lake County, California

ZONE 3 12.5%

Ecological site: RO15XD109CA - CLAYPAN (ANNUAL GRASS)

Hydric soil rating: No

Minor Components

Skyhigh
Percent of map unit: 8 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 7 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Lake County, California
Survey Area Data: Version 20, Aug 28, 2023

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

671272024
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Soil Map—Lake County, California Zone 4

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
114 Benridge-Sodabay loams, 8 to 1.9 100.0%
15 percent slopes
Totals for Area of Interest 1.9 100.0%
Natural Resources Web Soil Survey 5/1/2025

Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description: Benridge-Sodabay loams, 8 to 15 percent slopes---Lake County, Zone 4 100%
California

Lake County, California

114—Benridge-Sodabay loams, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: hf54
Elevation: 1,300 to 4,500 feet
Mean annual precipitation: 30 to 35 inches
Mean annual air temperature: 55 to 59 degrees F
Frost-free period: 140 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Benridge and similar soils: 45 percent
Sodabay and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Benridge

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Volcanic ash

Typical profile
H1 - 0to 6 inches: loam
H2 - 6 to 21 inches: gravelly clay loam
H3 - 21 to 63 inches: gravelly clay
H4 - 63 to 68 inches: gravelly clay

Properties and qualities

Slope: 8 to 15 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water
(Ksat): Moderately high (0.20 to 0.57 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 8.6
inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C

Natural Resources Web Soil Survey 57172025
Conservation Service National Cooperative Soil Survey Page 1 of 3



Map Unit Description: Benridge-Sodabay loams, 8 to 15 percent slopes---Lake County, Zone 4 100%
California

Ecological site: RO15XYO009CA - Hills 20-40"ppt
Hydric soil rating: No

Description of Sodabay

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Volcanic ash

Typical profile
H1 - 0 to 6 inches: loam
H2 - 6 to 26 inches: loam
H3 - 26 to 52 inches: gravelly clay loam
H4 - 52 to 63 inches: gravelly clay loam
H5 - 63 to 79 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 63 to 67 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: RO15XY009CA - Hills 20-40"ppt
Hydric soil rating: No

Minor Components

Konocti
Percent of map unit: 3 percent
Hydric soil rating: No

Guenoc
Percent of map unit: 3 percent
Hydric soil rating: No

Steeper slopes
Percent of map unit: 3 percent
Hydric soil rating: No

Hambright
Percent of map unit: 3 percent

Natural Resources Web Soil Survey 57172025
Conservation Service National Cooperative Soil Survey Page 2 of 3



Map Unit Description: Benridge-Sodabay loams, 8 to 15 percent slopes---Lake County, Zone 4 100%
California

Hydric soil rating: No

Unnamed
Percent of map unit: 3 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Lake County, California
Survey Area Data: Version 21, Aug 28, 2024

Natural Resources Web Soil Survey 57172025
Conservation Service National Cooperative Soil Survey Page 3 of 3



GeoTracker https://geotracker.waterboards.ca.gov/profile_report.asp?global id=TO...
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PREDEVELOPMENT K Values, C-VALUES, TIME OF CONCENTRATION VALUES, INTENSITY VALUES, MANNING'S Q

Drainage Area A (ac)
Zone 1 (DMAs C-H) 35.344
DMA "C" 12.433
DMA "D" 9.386
DMA "E" 2.616
DMA "F" 10.909
DMA "G" 3.216
DMA "H" 2.982
Zone 2 (DMAs "A&A-1") 5.645
DMA "A" 1.907
DMA "A-1" 3.739
Zone 3 (DMA "B") 5.733
Zone 4 (DMA "I") 1.869

Atot
1,809,590
541,600
408,840
113,950
475,200
140,100
129,900
245,910
83,060
162,850
249,730
81,400

10 Yr Rainfall Duration (min Rainfall Intensity (in/hr)

5 3.81
10 2.68
15 2.18
30 1.53
60 1.07
120 0.75
180 0.61

Source: City of Clearlake 2. Drainage
Design Standards Section VI Rainfall
Intensity

Mean Seasonal Precipitation
25

Kfactor
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88

Cunctass Te (min)

031
031
0.31
0.31
0.31
0.31
0.31
0.31
031
0.31
0.31
0.31

15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

Drainage Area
Zone 1 (DMAs C-H)
DMA"C"
DMA "D"
DMA "E"
DMA "F"
DMA"G"
DMA "H"
Zone 2 (DMAs "A&A-1")
DMA "A"
DMA "A-1"
Zone 3 (DMA "B")
Zone 4 (DMA "I")

i

2.18
2.18
2.18
2.18
2.18
2.18
2.18
2.18
2.18
2.18
2.18
2.18

onne(lﬂ) ixoo

21.0
7.4
5.6
1.6
6.5
1.9
1.8
3.4
1.1
2.2
34
11

Rainfall Intensity (in/hr) - 10 Year Event

y = 8.7033x 0512

100
Duration (minutes)

150

POST-DEVELOPMENT K Values, C-VALUES, TIME OF CONCENTRATION VALUES, INTENSITY VALUES, MANNING'S Q

Drainage Area A (ac)
DMA "A" 1.907
DMA "A"-1 3.739
DMA "B" 5.733
DMA"C" 12.433
DMA "D" 9.386
DMA "E" 2.616
DMA "F" 10.909
DMA "G" 3.216
DMA "H" 2.982
DMA"I" 1.869
Predev. Total 54.789
Post Dev. Total 54.789

Atot
83,060
162,850
249,730
541,600
408,840
113,950
475,200
140,100
129,900
81,400

2,386,630
2,386,630

1110 CIVIC CENTER BOULEVARD, SUITE 404

Kfactor
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88

0.88
0.88

Ceomm.
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9
0.9

0.31
0.9

Tc (min)
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0

15.0
7.0

Drainage Area
DMA "A"
DMA "A"-1
DMA "B"
DMA"C"
DMA "D"
DMA "E"
DMA "F"
DMA "G"
DMA "H"
DMA "I"

Predev. Total
Post Dev. Total

i10

3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.21

2.18
3.21

2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80

200

Quone(10) 7100

4.8
9.5
14.6
31.6
239
6.6
27.7
8.2
7.6
4.7

325
139.2

4.13
4.13
4.13
4.13
4.13
4.13
4.13
4.13
4.13
4.13

2.80
4.19

Quone(100) Imperv. SF

27.0
9.5
7.2
2.0
8.3
2.5
23
4.3
15
29
4.4
14

105,430

2,800

37,660
660

5
10
15
30
60

120
180

% Imperv.
6%

1%

15%
1%

100 Yr Rainfall Duration (min)

Rainfall Intensity (in/hr)

491
3.45
2.8
1.97
1.38
0.97
0.79

Source: City of Clearlake 2. Drainage
Design Standards Section VI Rainfall

Intensity

Quone(100) Imperv. SF

6.2
12.2
18.8
40.7
30.7

8.6
35.7
10.5

9.8

6.1

41.9
181.8

43,080
69,102
222,940
423,280
237,545
92,090
425,300
125,020
104,640
73,580

146,550
1,816,577

YUBA CITY, CALIFORNIA 95993

% Imperv.
52%
42%
89%
78%
58%
81%
89%
89%
81%
90%

6%
76%

2,240,080
570,053

377.4

Rainfall Intensity (in/hr) - 100 Year Event

352.7

330.5

100
Duration (minutes)

555

y =11.158x051

150 200

327.2 319.2 306
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24-701 Clearlake Airport Commercial Development

Hydraflow Tabulations

and

Flood Control Volumes

PREDEVELOPMENT WEIGHTED CN

Master Drainage Report

CN values from FMDM Table C-2

arithmatic
Area (SF) Area (Ac)  Soil Group CN weight Cover Type Description
Zone 1 (DMAs C-H) 1,809,590 41.54 C 71.8 2,984.1538 Arid/Semiarid rangeland Herbaceous Fair
DMA"C" 541,600 12.43 C 81 1,007.1074 Arid/Semiarid rangeland Herbaceous Fair
DMA "D" 408,840 9.39 C 81 760.2397 Arid/Semiarid rangeland Herbaceous Fair
DMA "E" 113,950 2.62 C 94 245.90 Developed Urban Commercial/Business
DMA "F" 475,200 10.91 D 89 970.9091 Arid/Semiarid rangeland Herbaceous Fair
DMA "G" 140,100 3.22 C 73 234.7865 Other Agricultural - Woods Fair
DMA "H" 129,900 2.98 C 71 211.7287 Other Agricultural - Meadow
ne 2 (DMAs "A&A-1") 245,910 5.65 D 83 468.5613 Other Agricultural - Woods Poor
DMA "A" 83,060 1.91 D 83 158.2640 Other Agricultural - Woods Poor
DMA "A-1" 162,850 3.74 D 83 310.2973 Other Agricultural - Woods Poor
Zone 3 (DMA "B") 249,730 5.73 C 77 441.4419 Other Agricultural - Woods Poor
Zone 4 (DMA"I") 81,400 1.87 C 77 143.8889 Other Agricultural - Woods Poor
TOTALS: 2,386,630 54.79 - 81.9 4,485
POST-DEVELOPMENT WEIGHTED CN CN values from FMDM Table C-2
arithmatic
Area (SF) Area (Ac)  Soil Group CN weight Cover Type Description
DMA "A" 83,060 1.91 D 95 181.1455 Developed Urban Commercial/Business
DMA "A"-1 162,850 3.74 D 95 355.1596 Developed Urban Commercial/Business
DMA "B" 249,730 5.73 C 94 538.9031 Developed Urban Commercial/Business
DMA"C" 541,600 12.43 C 94 1,168.7420 Developed Urban Commercial/Business
DMA "D" 408,840 9.39 C 94 882.2534 Developed Urban Commercial/Business
DMA "E" 113,950 2.62 C 94 245.8976 Developed Urban Commercial/Business
DMA "F" 475,200 10.91 C 94 1,025.4545 Developed Urban Commercial/Business
DMA "G" 140,100 3.22 C 94 302.3278 Developed Urban Commercial/Business
DMA "H" 129,900 2.98 C 94 280.3168 Developed Urban Commercial/Business
DMA"I" 81,400 1.87 C 92 171.9192 Paved, open ditches, including ROW
TOTALS: 2,386,630 52.92 - 94.1 4,980
BMP Flood
BRA # BRA Area (SF) Retention Retention (( DMA Totals (CF)
DMA"A" 4000 5600 4000 9,600
DMA "A"-1 7270 10178 7270 17,448
DMA "B" 11510 16114 5755 21,869
DMA"C" 58400 81760 58400 140,160
DMA "D" 25230 35322 56681 92,003
DMA "E" 8000 11200 8000 19,200
DMA "F" 20400 28560 20400 48,960
DMA "G" 6200 8680 6200 14,880
DMA "H" 7440 10416 7440 17,856
DMA"I" 3300 4620 0 4,620
SUM: 151,750 212,450 174,146 386,596
BMP Ponding TOTAL STORAGE



Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1 Hyd. No. 2

Predevelopment_Overall Post Development

Hydrograph type = SCS Runoff Hydrograph type = SCS Runoff

Peak discharge = 20.63 cfs Peak discharge = 111.58cfs

Time to peak = 2.57 hrs Time to peak = 3.07 hrs

Hyd. Volume = 100,505 cuft Hyd. Volume = 348,422 cuft

Predevelopment_Overall through Post Development

Q(cfs) 10-yr frequency Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 0.00
0.0 0.7 1.3 2.0 2.7 3.3 4.0 4.7 5.3 6.0 6.7
Time (hrs)

Hyd No. 1 Hyd No. 2



Multi-Hydrograph Plot

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1 Hyd. No. 2

Predevelopment_Overall Post Development

Hydrograph type = SCS Runoff Hydrograph type = SCS Runoff

Peak discharge = 46.34 cfs Peak discharge = 188.87 cfs

Time to peak = 2.53 hrs Time to peak = 3.07 hrs

Hyd. Volume = 206,935 cuft Hyd. Volume = 592,340 cuft

Predevelopment_Overall through Post Development

Q(cfs) 100-yr frequency Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

0.00 0.00
0.0 0.7 1.3 2.0 2.7 3.3 4.0 4.7 5.3 6.0 6.7
Time (hrs)

Hyd No. 1 Hyd No. 2





