CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
CENTRAL VALLEY REGION

RESOLUTION R5-2017-0107
APPROVING THE LOCAL AGENCY MANAGEMENT PROGRAM
FOR
SHASTA COUNTY ENVIRONMENTAL HEALTH DIVISION

WHEREAS, on 19 June 2012, the State Water Resources Control Board (State Water
Board) adopted Resolution No. 2012-0032, which in part approved the Water Quality Control
Policy for Siting, Design, Operation, and Maintenance of Onsite Wastewater Treatment Systems
(OWTS Policy);

WHEREAS, the OWTS Policy allows Local Agencies to propose Local Agency
Management Programs (LAMPSs) for Central Valley Regional Water Quality Control Board
(Central Valley Water Board) approval, as conditional waivers of waste discharge requirements;

WHEREAS, the OWTS Policy requires Central Valley Water Board staff (staff) to solicit
comments from the State Water Board's Division of Drinking Water (DDW) regarding a LAMP’s
proposed setbacks and notifications to water purveyors;

WHEREAS, on 10 February 2016 the Shasta County Environmental Health Division
(SCEHD) submitted an informal draft LAMP, along with a preliminary completeness checklist
per staff’s request;

WHEREAS on 13 March 2016 staff provided comments on the informal draft LAMP and
checklist, and on 28 April 2016 SCEHD submitted a formal draft LAMP that addressed staff's
comments;

WHEREAS, on 17 May 2016 staff sought DDW'’s comments on the formal draft, and on
15 September 2016 DDW concurred contingent on an appropriate workshop by 13 May 2018 to
define public agency responsibilities and procedures for OWTS Policy implementation;

WHEREAS, on 27 July 2017 the Central Valley Water Board notified SCEHD and
interested persons of its intent to approve the LAMP, and provided them with an opportunity for
a public hearing and an opportunity to submit comments and recommendations on both the
LAMP and checklist; and

WHEREAS, on 20 October 2017, the Central Valley Water Board, in a public meeting,
heard and considered all comments pertaining to this action:

Therefore, be it RESOLVED, that the Central Valley Water Board hereby approves the
Local Agency Management Program submitted by the Shasta County Environmental Health
Division.

I, PAMELA C. CREEDON, Executive Officer, do hereby certify the foregoing is a full, true, and
correct copy of a Resolution adopted by the Central Valley Water Board, on October 20, 2017,

Original signed by
PAMELA C. CREEDON, Executive Officer




RESOLUTION NO. 2017-076

A RESOLUTION OF THE BOARD OF SUPERVISORS
OF THE COUNTY OF SHASTA
ADOPTING THE LOCAL AGENCY MANAGEMENT PROGRAM
FOR ONSITE WASTEWATER TREATMENT SYSTEMS

WHEREAS, under the Porter Cologne California Water Quality Control Act (1971), the State Water
Resources Control Board is vested with the authority to require individuals or entities to obtain Waste Discharge
Requirements from the appropriate Regional Water Quality Control Board if such individuals or entities intend to
dispose of wastewater that has the potential to pollute waters of the state including both surface water and
groundwater (Waters of the State); and

WHEREAS, Waste Discharge Requirements are designed to ensure that beneficial uses of Waters of the
State are not impaired by wastewater discharges; and

WHEREAS, the State Water Resources Control Board has determined that subsurface discharge of effluent
from septic systems, now referred to as Onsite Wastewater Treatment Systems (OWTS), constitutes a discharge that
could affect the quality of Waters of the State and are therefore subject to compliance with Waste Discharge
Requirements; and

WHEREAS, on June 19, 2012, the State Water Resources Control Board adopted Resolution No. 2012-
0032, which, in part, approves the Water Quality Control Policy for Siting, Design, Operation, and Maintenance of
Onsite Wastewater Treatment Systems (OWTS Policy); and

WHEREAS, the OWTS Policy establishes a statewide, risk-based, tiered approach for the regulation and
management of OWTS installations and replacements and sets the level of performance and protection expected
from OWTS; and

WHEREAS, the OWTS Policy allows local enforcement agencies to continue to implement a local OWTS
program, either under the conservative, largely prescriptive low-risk Tier 1 standards, or alternatively under largely
performance-based Tier 2 standards as a conditional wavier of Waste Discharge Requirements in a Local Agency
Management Program (LAMP); and

WHEREAS, the OWTS Policy allows Shasta County to propose standards for new and replacement OWTS
in a Tier 2 LAMP to the Central Valley Regional Water Quality Control Board (CVRWQCB) for approval, to
provide an alternate method from Tier 1 programs to allow continued use of OWTS while protecting water quality
and public health; and

WHEREAS, the Shasta County Environmental Health Division finds that a local OWTS program under
Tier 1 standards would limit its ability to issue permits for new and replacement OWTS in many areas that warrant
different system designs, siting controls, requirements for siting and maintenance agreements, and onsite
management districts or zones; and

WHEREAS, Shasta County Environmental Health Division staff has instead drafted a LAMP, and
conducted public outreach efforts, including public presentations and discussions with local industry professionals
and interested parties prior to and during its development; and following a public meeting where all interested
parties were invited to speak, the Board of Supervisors of the County of Shasta authorized submittal of the LAMP
to the CVRWQCB on April 26, 2016; and
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SHASTA COUNTY
LOCAL AGENCY MANAGEMENT PROGRAM FOR
ONSITE WASTEWATER TREATMENT SYSTEMS

LAMP SECTION 1 REQUIRED POLICY ELEMENTS

1. A. BACKGROUND

The California Water Code authorizes the State Water Resources Control Board (SWRCB) to
regulate all discharges, including those from Onsite Wastewater Treatment Systems, which could
adversely impact water quality. The policies of the SWRCB are implemented locally through
nine Regional Water Quality Control Boards. Historically, each regional board developed basin
plans that outlined water quality objectives in their respective jurisdictions as well as policies and
programs to achieve those objectives.

Discharges are regulated through the use of Waste Discharge Requirements (WDRs). Shasta
County is in Region Five which is the Central Valley Regional Water Quality Control Board
(CVRWQCB). The SWRCB regulatory authority extends to individual Onsite Wastewater
Treatment Systems (OWTS). General guidelines for the Siting, Design, and Construction of
OWTS were part of each regional board’s basin plans. The SWRCB and the regional boards
recognize the advantages and efficiencies of OWTS regulation by local agencies. Consequently,
while the regional boards retained primacy over large and specialized systems, direct regulatory
authority for individual OWTS has been delegated to individual counties that implement the
regulations through a Local Agency Management Program(LAMP).

The State OWTS Policy and LAMP are the culmination of the actions required by Assembly Bill
885 (AB 885). AB 885 as introduced to the California State assembly on February 25, 1999,
would have impacted only coastal counties. However, the final version approved on September
27, 2000, was more inclusive, affecting all California counties. This legislation directed the
SWRCB to develop regulations or standards for OWTS to be implemented statewide by
qualified local agencies that issue sewage disposal system permits, which in Shasta County is the
Environmental Health Division of the Department of Resource Management (SCEHD).

The SWRCB adopted the Water Quality Control Policy (State OWTS Policy) for Siting, Design,
Operation, and Maintenance of Onsite Wastewater Treatment Systems on June 19, 2012, The
Policy was subsequently approved by the Office of Administrative Law on November, 13, 2012,
and became effective on May 13, 2013. The OWTS Policy allows local agencies to approve
OWTS, based on a local ordinance, and LAMP after approval by the applicable regional board.

Without an approved LAMP the County could only issue septic system permits for those few
sites meeting the restrictive soil requirements of State OWTS Policy Tier 1. All other sites would
potentially be subject to the WDR process. However, under an approved LAMP, the requirement
to obtain WDRs is conditionally waived for OWTS that are in conformance with the LAMP.
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1. B. POLICY TIERS
The State OWTS Policy places OWTS in California into one of the following Tiers:

TIER 0 — Existing OWTS. These are defined as existing OWTS that are properly functioning,
and do not meet the conditions of failing. These do not require corrective action as specifically
described in Tier 4, and are not contributing to an impairment of surface water as specifically
described in Tier 3.

TIER 1 - Low-risk new or replacement OWTS. These are new or replacement OWTS that meet
low risk siting and design requirements as specified in Tier 1. Minimum soil depths to
groundwater and minimum soil depth from the bottom of a dispersal system range from 5 to 20
feet, based on soil percolation rates.

TIER 2 - Local Agency Management Program for new and replacement OWTS. California is
known for its extreme range of geological and climatic conditions. As such, the establishment of
a single set of criteria for OWTS would either be too restrictive so as to protect the most
sensitive case, or would have broad allowances that would not be protective enough under some
circumstances. To accommodate this extreme variance, local agencies may submit management
programs known as Local Agency Management Programs (LAMP) for approval by the Regional
Water Quality Control Board, then upon approval, manage the installation of new and
replacement OWTS under that Program. An approved LAMP allows local agencies to develop
customized management programs that address the soil conditions and groundwater depths
specific to that jurisdiction. Under an approved LAMP, separation of the bottom of a dispersal
system to groundwater of as little as two feet may be allowed with an approved OWTS utilizing
supplemental treatment and/or an alternate dispersal system. Once approved, the standards
contained in an approved LAMP supersede the Tier 1 standards. However, standard systems
meeting Tier 1 soil and siting criteria could still be constructed.

TIER 3 - Impaired Areas. Systems that are within 600 feet of impaired water bodies. There are
no such water bodies identified within Shasta County.

TIER 4 - OWTS Requiring Corrective Action. OWTS that require corrective action or fail at any
time while the State OWTS Policy is in effect are automatically in Tier 4 and must follow Tier 2
requirements pending completion of corrective action.

1. C. INTENT
The Shasta County Environmental Health Division (SCEHD) is committed to protecting public
health and water quality while allowing continued development in Shasta County.

In conformance with the State OWTS Policy, Shasta County intends to regulate wastewater
flows of normal domestic strength up to 10,000 gallons per day for dispersal underground only.
Regulation of projects that may have waste strength greater than normally found in domestic
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“Engineered fill” means a designed placement of specified imported soil over existing native
soils on an existing parcel with inadequate soil depth to meet the minimum two (2) to three (3)
feet of soil depth required beneath a dispersal system, and a minimum of two (2) to three (3) feet
of separation between the bottom of a dispersal system and a water table.

“Ephemeral drainage” for purposes of this LAMP, means a stream, or other drainage such as a
roadside ditch, that flows for less than five days after the passage of a storm. An ephemeral
stream only carries water in direct response to a precipitation event and it contains no water from
a spring, snow, or other long-continuing surface source. Setback measurements are made from
the edge of the channel.

“Existing OWTS” means an OWTS in which a valid construction permit has been issued or that
was constructed and operated prior to the adoption of standards developed in response to the
State OWTS Policy.

“Existing Parcel” means any legally established vacant or developed parcel that was in
existence prior to the adoption of standards developed in response to the State OWTS Policy.

“Failure” means the ineffective dispersal of waste resulting in the surfacing of sewage or
inadequately treated sewage effluent and/or the degradation of surface or groundwater quality.

“GeoTracker” is the SWRCB data management system for managing sites that impact
groundwater, especially those that require groundwater cleanup.

“Gleying” is the process of waterlogging and reduction in soils. Gleyed soils are soils developed
under conditions of poor drainage and can generally be found as surface water and ground water

gleys.

“Groundwater” means water that is below the land surface that is at or above atmospheric
pressure.

“High-strength wastewater” means wastewater having a 30-day average concentration of
biochemical oxygen demand (BOD) greater than 300 milligrams-per-liter (mg/1) or of a total
suspended solids (TSS) greater than 330 mg/l or a fats, oil, and grease (FOG) greater than 100
mg/l prior to the septic tank or other OWTS treatment component.

“JAPMO?” means the International Association of Plumbing and Mechanical Officials.
“Impaired water bodies” means those surface water bodies or segments thereof that are

identified on a list approved first by the State Water Board and then approved by the US EPA
pursuant to Section 303(d) of the federal Clean Water Act.



“Intermittent sand filter” means a packed-bed filter of medium-grained sand used to treat
septic tank effluent to an advanced level. Wastewater is dosed to the surface of the sand through
a pressure-distribution network and allowed to percolate through the sand where BOD is reduced
and suspended solids are removed; treatment is accomplished by physical filtration as well as
microbial growth on the surface of the sand grains. After a single pass, the effluent is collected in
an underdrain system for further processing or dispersal.

“Intermittent Stream” is a stream or other drainage that flows for more than 5 days per year
but does not continue to flow the entire year.

“Irrigation ditch or canal” means a man-made lined or unlined ditch intended to supply dry
land with water and must meet the setbacks specified for ephemeral, intermittent, or seasonal
drainage ways except as allowed otherwise.

“Linear Loading Rate” is defined as the amount of effluent, in gallons, applied per day, per
lineal foot of the dispersal system. The “amount” is the total of all parallel dispersal systems
along a contour. The design linear loading rate is a function of effluent movement rate away
from the dispersal system and the direction of flow away from the dispersal system.

“Local agency” for purposes of this Policy means the Environmental Health Division of the
Shasta County Department of Resource Management.

“Local Agency Management Program (LAMP) means this document to be used for siting,
evaluation, design, operation, and management of onsite wastewater systems within Shasta
County.

“Major repair” means either (1) for a dispersal system, repairs required for an OWTS dispersal
system due to surfacing wastewater effluent from the dispersal field and/or wastewater backed
up into plumbing fixtures because the dispersal system is not able to percolate the design flow of
wastewater associated with the structure served, or (2) for a septic tank, repairs required to the
tank for a compartment baffle failure or tank structural integrity failure such that either
wastewater is leaking out of or groundwater is infiltrating. A permit to repair a major failure is
required from SCEHD and all systems, after repair, must be in compliance with their respective
sections of this LAMP.

“Minor repair” means a failure of a component other than a septic tank, treatment system, or
dispersal system such as a distribution box or broken piping connection. A permit to repair this
failure is required from SCEHD.

“Mottling” means a soil condition that results from oxidizing or reducing minerals due to soil
moisture changes from saturated to unsaturated over time. Mottling is characterized by spots or
blotches of different colors or shades of color (grays and reds) interspersed within the dominant
color as described by the USDA soil classification system. The soil condition can be indicative
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of historic seasonal high groundwater level, but the lack of this condition may not demonstrate
the absence of groundwater.

“Mound system” means a dispersal system (covered sand bed with effluent leach field elevated
above original ground surface inside the mound) used to enhance soil treatment, dispersal, and
absorption of effluent from an OWTS treatment unit such as a septic tank. Mound systems are
considered subsurface discharge.

“New OWTS” means an OWTS permitted after the approval date of this LAMP.

“Non-conventional OWTS” means a system that is not a conventional septic tank/leach field
system, and uses an alternative treatment and/or dispersal system to mitigate shallow soil depth
and/or depth to groundwater.

“NSF” means NSF International (a. k. a. National Sanitation Foundation), a not for profit, non-
governmental organization that develops health and safety standards and performance product
certification.

“Onsite wastewater treatment system(s) (OWTS)” means individual treatment and dispersal
systems, community treatment and dispersal systems, and alternative treatment and dispersal
systems that collect and treat wastewater for subsurface dispersal. The short form of the term
may be singular or plural. OWTS do not include “gray water” systems pursuant to Health and
Safety Code section 17922.12.

“Ped” means an individual natural soil aggregate.

“Perennial Waterway” is a stream or other drainage which has continuous flow in all or parts
of its stream bed all year during normal rainfall years but may flow only intermittently in drought
years.

“Percolation test” means a method of testing the water absorption ability of the soil. The test is
conducted with clean water and test results are used to establish a percolation rate and facilitate
the dispersal system sizing and design.

“Permeable soil” means soil that has a percolation rate of 120 minutes per inch or faster or
having a clay content of less than 60 percent, and shall not contain solid rock formations or those
that contain continuous channels, cracks, or fractures.

“Permit” means a document issued by SCEHD that allows the installation and use of an OWTS,

“Permitting authority” for purposes of this Policy means the Environmental Health Division of
the Shasta County Department of Resource Management.



“Person” means any individual, firm, association, organization, partnership, business trust,
corporation, company, State agency or Department, or unit of local government who is, or that is
subject to this Policy.

“Pit-privy” (a. k. a. outhouse or pit-toilet) means self-contained waterless toilet used for
disposal of non-water carried human waste; consists of a shelter built above a pit in the ground
into which human waste falls. Unlined pits are not allowed by this LAMP.

“Policy or State OWTS Policy” means the Water Quality Control Policy adopted by the State
Water Resources Control for Siting, Design, Operation, and Maintenance of Onsite Wastewater
Treatment Systems on June 19, 2012, requiring the preparation of a Local Agency Management
Program (LAMP).

“Pollutant” means any substance that alters the waters of the State to a degree that it may
potentially affect the beneficial uses of water, as listed in a Basin Plan.

“Precipitation” means measureable amounts of rain, snow, hail, and other similar natural
phenomenon.

“Projected flows” means wastewater flows into the OWTS determined in accordance with any
applicable methods for determining average daily flow as approved by the Director, in
accordance with this LAMP.

“Public water system” is a water system regulated by the California Department of Public
Health or a local Primacy agency pursuant to Chapter 12, Part 4, California Safe Drinking Water
Act, Section 116275(h) of the California Health and Safety Code.

“Public water well” is a ground water well serving a public water system. A spring which is not
subject to the California Surface Water Treatment Rule (SWTR), Title 22 of the California Code
of Regulations, Sections 64650 through 64666, is considered a public well.

“Qualified Professional” means an individual licensed or certified by a State of California
agency to design OWTS and practice as professionals for other associated reports, as allowed
under their license or registration. Depending on the work to be performed and various licensing
and registration requirements, this may include an individual who possesses a registered
environmental health specialist certificate or is currently licensed as a professional engineer. For
the purposes of performing site evaluations, Soil Scientists certified by the Soil Science Society
of America are considered qualified professionals. Qualified professionals would be expected to
conduct onsite surveys for OWTS suitability, evaluate potential pathways of wastewater-sourced
phosphate and other nutrients toward potentially threatened nearby wells or surface bodies of
water, consider hydraulic mounding and linear loading at the site, complete all necessary soils
tests, prepare system designs and drawings, meet with owners and installers, and conduct






“Service provider” means a person capable of operating, monitoring, and maintaining an
OWTS in accordance with this Policy.

“Silt” means a soil particle; this term also refers to a soil texture. As a soil particle, silt consists
of individual rock particles in soil having diameters ranging between 0.05 and 0.002 mm.

“Site” means the location of the OWTS and, where applicable, a reserve dispersal area capable
of disposing of 100 percent of the design flow from all sources the OWTS is intended to serve.

“Site plan” means a site plot plan showing, at a minimum, all existing topographic features, the
locations of all required soil tests, and all proposed site grading, structures and other
existing/planned improvements.

“Site evaluation” means an assessment of the characteristics of the site and onsite soils
sufficient to determine suitability for an OWTS to meet the requirements of this Policy.

“Slope” means the rise or fall of vertical elevation in feet, per one hundred (100) feet of
horizontal distance. Slope is expressed as a percent of grade. For example a rise of 30 feet in a
100 foot run is a 30 percent slope. A rise of 40 feet in a 100 foot run is a slope of 40 percent.

“Soil” means the naturally occurring body of porous mineral and organic materials on and at the
land surface, which is composed of unconsolidated materials, including sand-sized, silt-sized,
and clay-sized particles mixed with varying amounts of larger fragments and organic material.
The various combinations of particles differentiate specific soil textures identified in the soil
textural triangle developed by the United States Department of Agriculture (USDA) as found in
Soil Survey Staff, USDA; Soil Survey Manual, Handbook 18, U. S. Government Printing Office,
Washington, DC, 1993, p. 138. For purposes of this Policy, soil shall contain earthen material of
particles smaller than 0.08 inches (2mm) in size. For the purposes of this LAMP, soil is the
ultimate receiver of wastewater and the most important part of an OWTS. Therefore, in addition
to the depth to groundwater, the proper evaluation of soil structure, permeability, and overall
useable soil depth is critical in the proper choice and design of an OWTS for any particular site.

“Soil profile” is a natural sequence of layers, or horizons, in the soil as described in a suitable
manner acceptable to SCEHD.

“Soil structure” means the arrangement of primary soil particles into compound particles, peds,
or clusters that are separated by natural planes of weakness from adjoining aggregates.

“Soil texture” means the soil class that describes the relative amount of sand, silt, and clay and
combinations thereof as defined by the classes of the soil textural triangle developed by the
USDA.

“State Water Board” means the State Water Resources Control Board.
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In addition to OWTS construction permits, SCEHD will be issuing Operating Permits for OWTS
requiring supplemental treatment. Operating permits will be issued to ensure compliance with
the State OWTS Policy requirements for periodic monitoring or inspections of supplemental
treatment systems. These permits will require notification, within time frames specified in the
permit, of any failure or upset conditions with the permitted system. Additionally, SCEHD will
require that an Operations and Maintenance Manual be prepared for each of these systems by the
Qualified Professional designing the system. This Manual shall be provided to the property
owner and will include procedures to ensure maintenance, repair, or replacement of failing
systems or critical system components within 48 hours following discovery. To assist system
owners in providing proper maintenance and repairs and in reporting upset conditions, SCEHD
will post a list of service providers, in addition to a list of Qualified Professionals on its website.
This will include 24-hour contact numbers when available.

Should SCEHD implement a voluntary well monitoring program at some future date, the
outreach program will include information on how well owners may participate.

SCEHD Responsibility

SCEHD will establish and maintain a record keeping and reporting system to ensure that current
records are kept detailing the location, ownership, site evaluation, and design details of all
systems, along with O & M reports for systems with supplemental treatment so that the
performance of the systems approved under Tier 2 can be monitored.

SCEHD will monitor and analyze the performance of OWTS within the County by reviewing O
& M data submitted pursuant to operating permits

SCEHD will assure timely follow-up and correction, including enforcement action when
necessary, when problems are encountered with treatment or dispersal technologies which are
being monitored through the Operating Permit program.

SCEHD may perform O & M inspections on systems using supplemental treatment, as needed,
for quality assurance/quality control, surveys, and investigations.

Property Owner, Qualified Professional, and Service Provider Responsibility

Property owners, Qualified Professionals and Service Providers all have responsibilities with
respect to the use, operation, maintenance, inspection, and reporting related to all OWTS
permitted in Shasta County. The failure of one of these team members to abide by their
respective responsibilities may result in premature upset or failure of the OWTS. Failure of an
OWTS can lead to surface water or groundwater contamination with untreated or partially
treated wastewater and potential public health hazards. Another result of a failing OWTS is the
expense to repair or replace the system. This can be equal to, or more than, the construction cost
of the original system,
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State / County Coordination

OWTS discharge pollutants to groundwater and, therefore, are regulated by the State Water
Code. Water Code Section 13282 allows the CVRWQCBs to authorize a local public agency to
issue permits for and to regulate OWTS “to ensure that systems are adequately designed, located,
sized, spaced, constructed, and maintained.” The CVRWQCB, with jurisdiction over Shasta
County, authorizes only the SCEHD to issue certain OWTS permits throughout the County
including areas within the three incorporated cities, when necessary.

Through the State OWTS Policy, the CVRWQCB has imposed conditions and restrictions on the
County’s permit program. SCEHD is authorized to issue permits for conventional OWTS and
alternative OWTS with or without supplemental treatment within the County. The State OWTS
Policy requires a minimum of five feet and up to twenty feet of separation maintained between
the bottom of a dispersal system point and the highest anticipated groundwater level for
conventional OWTS, and at least two feet of separation be maintained for alternative dispersal
systemns, including some with supplemental treatment.

The goal of SCEHD’s LAMP is to ensure that installed OWTS will last the life of any structure
they serve and not cause any public exposure to surfacing sewage or potential contamination of
groundwater or surface waters. The separation requirements are a condition of the State’s
authorization for Shasta County to issue OWTS permits locally. The Technical Guidance Manual
describes in detail how the County ensures that these State-imposed separation requirements are
determined and met.

SCEHD / Land Use Agency Coordination

A fundamental point that persons seeking OWTS permits must remember is that the County
OWTS permit process and local agency land use approval and permitting are related but separate
processes. While they are coordinated to a great extent, persons seeking OWTS permits from
SCEHD should also review and ensure compliance with applicable site grading, land use, and
building requirements.

Similarly, no local land use approval or permit, including, but not limited to, approved land
divisions, property line adjustments, and conditional and use permits, is a substitute for a County
OWTS permit, or a guarantee that such a permit will be issued.

2.B. SYSTEM DESIGN CONSIDERATIONS

The most common type of conventional OWTS found in Shasta County consists of a septic tank
connected to leach lines. In all cases, the majority of solids, fats, oil, and grease are removed in
the septic tank and effluent from the septic tank is discharged below the ground surface, and
organic material present in this effluent is digested by bacteria in unsaturated soil zones for
treatment of the effluent underground. These systems are designed to operate in all weather
conditions with minimal maintenance, other than periodic septic tank pumping to remove
accumulated sludge and floating scum that form in the septic tank. Under this LAMP, sites with
Tier 1 minimum of 5 to 20 feet of soil beneath a dispersal system trench, based on soil
percolation rates, would not require mitigation or monitoring and a conventional septic tank and
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leach line dispersal system could be constructed as authorized by a valid OWTS construction
permit.

In addition to conventional OWTS, Shasta County currently allows the use of alternative or non-
conventional systems. These systems are generally used for those sites that cannot support the
use of a conventional OWTS due to shallow ground water, soil permeability problems, or soil
depth problems. A variety of OWTS mitigations were accepted in the past to deal with these
specific site conditions including shallow trenches, pumps, curtain drains, dual leach fields, and
other systems and these were known as non-conventional systems. At a minimum, some of these
systems within Shasta County may have had as little as one foot of separation between the
bottom of a dispersal system and the highest elevation of groundwater, primarily a perched
seasonal water table resulting from precipitation and/or irrigation. The State OWTS Policy now
sets a minimum soil depth and separation from groundwater at two feet with the use of a
supplemental treatment and/or alternate dispersal system to treat septic tank effluent prior to
discharge into the soil. The SCEHD Director may allow the use of other systems not otherwise
prohibited by the State OWTS Policy.

The size and type of OWTS necessary for a residence or other use will nearly always be a
function of the following factors:

1. Soil Permeability. Permeability determines the degree to which soil can accept septic tank or
supplemental treatment system effluent over a period of time, Permeability is determined by a
percolation test and is reported as a percolation rate, in minutes per inch.

2. Unsaturated Soil Interval. The distance between the bottom of the OWTS dispersal field and
the highest anticipated groundwater level or the impervious subsurface layer at the site.

3. Peak Daily Flow. The anticipated peak sewage flow in gallons per day. In many cases the
number of bedrooms for a proposed home is used as an indicator of peak daily flow. Daily flow
in non-residential uses is calculated from expected flows from charts in the Uniform Plumbing
Code, adopted by Shasta County, and other similar charts or actual flows of similar projects
acceptable to the Director.

4. Net Useable Land Area. The area available that meets all setback requirements from
structures, easements, property lines, watercourses, or other geologic limiting factors for the
design/placement of an OWTS. A site may not be developed beyond its capacity to properly treat
and disperse the amount of liquid waste expected/generated.

5. Wastewater Strength. Wastewater strength has been of some importance with non-residential
systems such as restaurants or other commercial or industrial systems. This is because there may
be less water in the waste stream or more solid material, oils, fats, grease, or cleansing or
sanitizing materials may be present when compared to those things expected in residential
wastewater. Wastewater strength with residential systems may be more important in the future as
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Under the previous Sewage Disposal Systems Ordinance, all non-conventional systems were
required to be included in an inspection/monitoring program. Under the Tier 2 LAMP, the term
“non-conventional system” will no longer be used and those systems will be integrated into an
expanded variety of mitigation options to protect public health and water quality within Shasta
County. These mitigations and system requirements are contained in the Technical Guidance
Manual which includes guidance on a variety of supplemental treatment and/or alternate
dispersal systems. For any OWTS with supplemental treatment an operating permit will be
issued that will require the completion of inspections, maintenance, water monitoring/sampling,
and reporting as detailed in the “Management Requirements” at the end of each specific
supplemental treatment and alternate dispersal system section of the Technical Guidance
Manual.

2.D. PERMIT APPLICATION PROCESS
All OWTS permit applications for new construction, replacements, repairs, or additions within
Shasta County will be submitted to SCEHD.

Permitting Process
In general, a “complete” OWTS permit application contains a completed application form, an
accurate site plan, soils test results, and appropriate fees.

Soil Test Data
Soil test data may include a soil profile, percolation tests, groundwater monitoring results, and/or
soil boring logs. The specific test data required is determined by the type of system proposed and
may be modified as the results of those tests are being evaluated. Soil tests are typically
required when:

e An existing parcel, created prior to soil test requirements for land divisions, is proposed
for development;

Grading or other soil disturbance has occurred in the previously tested/approved area;
The system is being shifted out of the previously tested/approved area;

An OWTS other than the type of system previously approved is being considered;

An existing septic system fails or is proposed for expansion and no previous soil test data
is available for the specific parcel.

As is the current practice, SCEHD staff will review soil percolation and other test data submitted
with the application and determine if the tests are adequate or if additional tests are needed.
Parcels created since 1982 (and on some earlier dates for a few land divisions) would have been
created with five-foot deep soil profiles to verify that at least four feet of suitable soil exists.
Groundwater monitoring in five-foot deep monitoring wells (or other alternate method), was
required when the inspection of the five - foot deep pits did not clearly delineate the depth of a
seasonal water table. Water was allowed to be present at depths of four feet but possibly as
shallow as two feet for up to two weeks at a time. This soil test data does not expire and this data

27



should be adequate to allow a permit to be issued for an OWTS with an alternate dispersal or
supplemental treatment system without the requirement for additional testing. Additional soil
tests (deeper soil profiles or deeper groundwater monitoring) may allow for the installation of
less complicated and less expensive OWTS.

Additional tests would be required if the construction of a specific type of OWTS proposed for a
site cannot be supported by the data on hand. All required soils tests shall be conducted by, or
under the supervision of, a Qualified Professional.

With percolation tests and other soil data in hand, the applicant must develop and submit an
accurate site plan for the proposed building project and the proposed OWTS. The site plan must
take percolation and other soil test data and this guidance into account.

Application Site Plan

The application form identifies the location of the property, owner, applicant if not the owner,
contractor, proposed use, parcel size, specific assessor parcel number, and proposed water supply
for the project. The application identifies any previous land use projects that may have required
that soil tests be conducted. The application also identifies the OWTS project as a new
installation, a replacement, or a repair.

A complete OWTS permit application includes a detailed, accurate site plan which at a minimum
depicts the following;

The outline and dimensions of the parcel.

The property owner’s name,

The assessor’s parcel number for the property.

The address of the property.

A North arrow and scale.

e The acreage of the property.

e Dimensions/square footage/footprint and use of all structures.

e Indicates whether there are mobile homes or houses and indicate whether there is a
garage attached to the house.

e Easements shown and labeled.

e All OWTS and well locations, both existing and proposed. Also shows the distance to all
neighboring OWTS and well(s).

e Shows the required 100 percent dispersal system replacement area.

e All roads and driveways shown and labeled, list length, width, and turn radius, and
estimate grade.

* Drainages and waterways shown and labeled, including roadside ditches, seasonal or dry
creek beds, and distance(s) from existing and proposed OWTS.

* Indicates distances to toe and/or top of slopes and cuts, whichever is appropriate.

e Delineates areas and depth of fill.
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approved by SCEHD before the system can be backfilled. If this (or any subsequent inspections)
is satisfactory, SCEHD will provide a final approval for the OWTS permit. Occasionally,
SCEHD will hold final approval on the OWTS permit pending the completion of specific
conditions such as placement of backfill materials or final site grading.

Shasta County and the cities’ land use agencies require that OWTS are installed and final
approval granted by SCEHD before occupancy of structures is allowed. OWTS permits, once
issued, will be valid for a period of two years. Extensions and renewals of these permits will
follow appropriate policy.

2. G. PRIMARY AND REPLACEMENT/RESERVE AREA REQUIREMENTS

In addition to primary system design criteria, all OWTS design proposals, for both new
construction and additions to an existing structure or approved use, must show 100 percent
reserve area for eventual replacement of the active OWTS dispersal system when it reaches the
end of its useful function and/or fails. The Director may require that the 100 percent replacement
leach field be installed at the time the primary system is installed in the following situations:

The lot is less than one acre;

The lot is otherwise a difficult site upon which to conduct a leach field repair;

Adequate replacement space is limited;

Sites with slopes greater than 30 percent;

The percolation rates are greater than 60 minutes per inch;

The use is a commercial project, including food facilities;

As required by the Director when determined to be necessary to protect public health and
safety.

A

A switching or alternating valve, to allow easy switching between fields, shall be installed at the
time of construction where dual leach fields have been constructed to allow alternating use of
fields at specified intervals.

2. H. SEPTIC TANKS

All conventional OWTS require the use of a water-tight septic tank to allow for the removal of
solids and fats, oils, and grease from the wastewater prior to being discharged to a dispersal field.
Most alternative or supplemental treatment OWTS will also require the use of a septic tank
unless a settling chamber is a component of the treatment unit or treatment process. For specific
information on the requirements for and sizing septic tanks, see the Technical Guidance Manual.

2.1. ALTERNATE OWTS TREATMENT SYSTEMS

On parcels not meeting the groundwater separation in Tier 1 of the State OWTS Policy, an
alternative treatment system or dispersal system may be used to reduce the required separation to
as little as two to three feet between the bottom of the dispersal system and the highest
anticipated depth to groundwater. Intermittent sand filters and recirculating sand filters can be
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2. Upon confirmation of a failing OWTS, SCEHD will issue an Inspection Report or
Warning Notice directing the property owner to eliminate the immediate health
hazard through pumping of the septic tank by a licensed septic tank pumper or by the
elimination of wastewater flows emanating from the structure. These actions shall
continue until the system has been repaired or replaced as necessary and final
approval granted by SCEHD. If known, the Inspection Report or Warning Notice
shall note why the system is failing and with specific corrective actions needed.
SCEHD will also require proper destruction of any cesspool found in use. A new
OWTS will be required for continued use of the structure.

The Inspection Report or Wamning Notice shall require repairs to the OWTS, as
needed, within a reasonable time frame. Subsequently, a Notice to Abate detailing
required corrective actions and time frames may be issued if the identified failure
cannot be corrected immediately.

3. SCEHD will conduct an inspection/investigation in a timely manner to determine the
onsite conditions in response to an OWTS repair/replacement permit application,
complaint report, or other notification of a failing OWTS or component, or the
discovery of a cesspool in use and, when necessary, initiate a violation file with an
assigned tracking number.

4. Upon confirmation of a failing OWTS, SCEHD will issue a Notice to Abate directing
the property owner to eliminate the immediate health hazard through pumping of the
septic tank by a licensed septic tank pumper or by the elimination of wastewater
flows emanating from the structure. These actions shall continue until the system has
been repaired or replaced as necessary and final approval granted by SCEHD. If
known, the Notice to Abate shall note why the system is failing and with specific
corrective actions needed. SCEHD will also require proper destruction of any
cesspool found in use by issuing a Notice to Abate directing abatement. A new
OWTS will be required for continued use of the structure.

The Notice to Abate shall require repairs to the OWTS, as needed, within a
reasonable time frame. An Inspection Report or Warning Notice may also be issued
to the property owner at the time of the site inspection. Subsequently, a Notice to
Abate detailing required corrective actions and time frames may be issued if the
identified failure cannot be corrected immediately.

5. The proposed repair or replacement by a property owner and/or contractor in an
OWTS Permit Application shall be evaluated by SCEHD to ensure it meets the
minimum design requirements of this LAMP or that the proposed repair is otherwise
in substantial conformance to the greatest extent practicable.
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6.

Any OWTS component failure, other than those listed in 5 and 6 below, such as a
broken distribution box or broken piping connection (a minor failure), shall have that
specific component repaired in a timely manner, under permit and inspection from
SCEHD, so as to return the OWTS to proper functioning condition without the
requirement to bring the entire OWTS into compliance with this LAMP.

In the event of failure of a septic tank (a major failure), such as a baffle, “tee”, or loss
of structural integrity, or groundwater intrusion or sewage/effluent discharge, SCEHD
will require that the septic tank be repaired or replaced to bring the tank into
compliance with the septic tank specifications in this LAMP within a timely manner.
An OWTS construction permit application will be required and a permit must be
issued by SCEHD noting the corrections required. The system may not be backfilled
or placed into use without an inspection and final approval from SCEHD.

In the event of the failure of a supplemental treatment system or a dispersal system (a
major failure), the failing system and/or components shall be brought into compliance
with this LAMP in a timely manner. Replacement of the failing system with a
conventional or alternate dispersal system or supplemental treatment system will be
specified in an OWTS Permit issued by SCEHD. The system may not be backfilled or
placed into use without an inspection and final approval from SCEHD. Supplemental
treatment may be required in situations where ground or surface waters have been
impacted by the failing OWTS.

Failure of either the septic tank, supplemental treatment system, or dispersal system
may also lead to the failure and required replacement of other components of the
OWTS. Proper pumping, inspections, maintenance, and monitoring of the OWTS
would be expected to reduce the frequency and severity of a failing component or
multiple components.

10. Soils test by a qualified professional may be required, at the discretion of SCEHD, to

11.

properly characterize the site with a failing OWTS. Groundwater separation
requirements from the bottom of the dispersal system and the highest anticipated
groundwater level for repairs are the same as newly constructed systems: five (5) to
twenty (20) feet (based on soil percolation rates) for conventional systems and as
little as two (2) feet for systems with supplemental treatment and/or an alternate
dispersal system and must be repaired to meet the LAMP requirements to the greatest
extent practicable.

Required correction(s) shall be completed under permit and inspection from SCEHD
within specified time frames. No component of an OWTS shall be backfilled and
placed into use until authorized in writing by SCEHD staff after an inspection
confirms substantial compliance with a valid SCEHD permit conditions and the
standards in this LAMP.
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12. Failure to complete the required corrective action within the time frames given will
result in enforcement action which may include referral to the Shasta County District
Attorney or City Attorney or Code Enforcement staff and could ultimately result in
condemnation of the structure for immediate health hazard to residents and/or the
public.

13. SCEHD will pursue, but cannot guarantee the availability, of potential funding for
required corrective actions, such as the State Water Board’s Clean Water Revolving
Fund for mini-loans, and upon request, will advise property owners of other known
funding sources depending on their sitnation.

~ 3.C. SUBSTANDARD SYSTEMS

The Shasta County Building Permit Waiver process allows SCEHD to evaluate sizing,
construction, and operation of an onsite system to ensure it is adequate for a new or replacement
residence or bedroom additions. Parcels with OWTS that are found to be substantially out of
compliance with this LAMP shall be prohibited from having future additions to structures or
other modifications to the property that would potentially increase wastewater flow to the OWTS
or decrease the amount of useable area available for the OWTS. A new OWTS permit may be
required to repair, replace, or add OWTS components to accommodate the proposed new
development or additions or to bring a substandard system into compliance with this LAMP to
the greatest extent practicable.
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A. Parcels created prior to 1982 were not routinely tested for OWTS suitability prior to
creation and shall have soils tests performed to determine suitability for wastewater
dispersal. This may include, depending on the type of OWTS proposed, soil profile pits,
soil borings, percolation tests, and/or may require groundwater monitoring. The soil test
guidelines detailed in the Technical Guidance Manual are applicable to all untested and
inconclusively tested parcels created before 1982.

B. Parcels created after 1982 but before the implementation of this LAMP were tested to a
previous soil standard and may require some additional testing on a case by case basis
depending on the type of dispersal or supplemental treatment system proposed. The soil
test guidelines detailed in the Technical Guidance Manual are applicable in these
situations.

C. Tests required to be performed to create new parcels (land divisions) are discussed in the
Technical Guidance Manual.

The results of soil profile pits and borings will assist in determination of site soil depth and the
highest anticipated depth to ground water. Soil borings, conducted by a Qualified Professional,
with experience in boring interpretation, must be used to determine overall soil depth and depth
to groundwater where deeper depths or unsafe site or soil conditions exist.

At least one test pit shall be excavated on each lot. It shall be at least two (2) feet wide and five
(5) feet deep. It shall slope towards one end at a rate no greater than 3:1. Soil borings are not
limited to this five (5) foot depth. The soil profile shall be logged by a Qualified Professional and
backfilled. At the request of the Director, pits/borings will be excavated for examination by
SCEHD staff.

The profile or boring shall have enough information to allow a determination of whether or not
groundwater is present and, if so, the highest anticipated depth to water and the overall depth of
soil at the site. Soil pits/borings are to be excavated a minimum of five feet in depth. Deeper
borings to determine overall soil depth and depth to groundwater may be recommended to
confirm that soils at the site meet the minimum depth beneath the bottom of the dispersal system
for a conventional Tier | OWTS.

All soil profile pits and deep borings shall have soils described as follows:
A. For each pit or deep boring identify the property owner, pit/deep boring number, the
slope percent of the area of the pit/boring, the date logged, and the qualified professional

logging the pit/boring.

B. All pit or deep boring logs, including failing pits/borings are to be submitted to EHD for
review.

40



C. Within each pit/boring, from the surface to bottom of the excavation, the following is to
be provided for each horizon:

1. Depth of each horizon within the pit/boring;

2. Color(s) within each horizon;

3. Amount (by percent) and size of gravels;

4. Soil texture;

5. The number, size, and prominence of soil mottles, where present;
6. Soil structure;

7. Consistence;

8. Roots by number and size;

9. Pores by number and size; and,

10. Boundary thickness between horizons.

The end result is to have knowledge of the useable soil depth and depth to groundwater at the
site. It is not always possible to determine the depth to a seasonal water table by observing soil
pits or borings. If the site is subject to seasonal groundwater it may be necessary to have water
table depth determined by actual measurements in groundwater monitoring wells.

GROUNDWATER MONITORING

When the highest anticipated depth to groundwater cannot be determined with the use of pits or
borings, or is in dispute, groundwater monitoring wells, for monitoring and determining the
highest anticipated depth to groundwater, will be required. Examples of the need for
groundwater monitoring in wells include, but are not limited to:

A. Vegetation tolerant of, or indicative of, a high water table present on or in the vicinity of
the parcel.

B. High groundwater has previously been found in the vicinity.

C. The test pits show cracked or creviced formations but no clear delineation of the top of
the water table.

D. Other conditions or historical data preclude accurate determination of the groundwater
levels by dry weather observations.

E. The test pits indicate less than five feet of disposal material over an impervious stratum
(for a proposed land division).

F. Free water from seepage is observed in the test pit.

Maps showing the locations of monitoring wells constructed at the site, and their monthly or
weekly monitoring results, are to be submitted to SCEHD along with soil profile information and
percolation test results. Groundwater monitoring, as with other soil tests, is to be conducted by a
Qualified Professional.

The height of seasonal high groundwater shall be determined by actual measurements of
observation wells during periods of maximum soil moisture content, or by mathematical
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modeling after sufficient precipitation has occurred to meet or exceed field capacity of the soil,
and produce a response in observation wells acceptable to the Director.

Well Construction
Groundwater monitoring wells, for OWTS purposes, are typically completed as follows:

A. Soil test pits. Soil profile test pits are converted to groundwater monitoring wells by
placing a perforated pipe into the pit prior to backfilling with native soil.

B. Dirilled or bored hole. A hole is drilled or bored to a desired depth, a perforated pipe
is placed into the hole, clean pea gravel is placed around the perforated pipe, and a
surface concrete seal is placed.

2w

6.
Observation

Perforations will be saw slots, rather than drilled holes;

Filter fabric is used to cover the perforations in soil pits;

Use solid pipe for the upper two (2) feet of the well;

A minimum of 12 inches of concrete will be placed in the upper annular space of
drilled/bored wells;

A minimum 2 mil plastic sheet may be draped over the excavated area of a soil pit
used as a monitoring well to exclude direct access of surface water into the
backfilled pit.

At no time is a pit or bored/drilled hole to extend through a restrictive layer.

Groundwater monitoring well placement and depth must be representative of site conditions, soil
percolation rate, and the type of OWTS proposed for the site/project. For example, a five (5) foot
deep well is not adequate if you are proposing to install a conventional OWTS (no alternate
treatment or dispersal system) if the percolation rate at the site is between 5 and 30 MPI, which
requires eight (8) feet of soil beneath the bottom of a dispersal system.

Generally, at least 80% of the amount of rainfall normally received in an area for the period from
December 1% to April 30™ must be received for monitoring to be accepted by SCEHD. The
Director may accept monitoring in years with less than the required amount of rainfall as long as
the results appear, to the Director, to represent the highest groundwater depth for the site.

A. Direct Observation - Measurements shall be taken at the times and intervals specified by
the Director in response to local conditions. Except as the Director may otherwise allow,
measurements {(excluding land within the A.C.I.LD.) shall be taken at monthly/weekly
intervals from January 1 to April 30. Land requiring groundwater monitoring caused by
A.C.LD., or other areas under irrigation, shall have monthly/weekly measurements
beginning May 1 and ending August 31.

At least one observation well shall be included within each proposed effluent dispersal
area suspected of having groundwater below the ground surface where that groundwater
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depth cannot be determined by observation of a soil pit. Groundwater ideally would not
be less than that specific depth required for the type of system proposed. Fill, engineered
for soil dispersal of effluent, may be placed to provide the necessary soil depth and
separation from a seasonal water table (see technical guidance documents) where at least
one foot of native soil is present.

If these monthly depth measurements are within one foot of the depth required for the
specific type of system proposed, weekly observations shall be recorded throughout the
remainder of the wet weather or irrigation season to better define the seasonal water
table.

B. Mathematical Modeling — This approval is to be based on the results of calculations that
demonstrate that the site meets the conditions required for the type of system proposed.
Calculations shall be provided by a qualified professional knowledgeable in groundwater
hydrology and be based on using a 10-year rainfall return interval for the most critical
situations. It is recommended that this method be discussed with the qualified
professional prior to the monitoring season to determine actual well placement, depth,
construction, tracking of precipitation amounts, and frequency of measurements as these
may differ from the minimum requirements for groundwater depth monitoring during a
“normal” rainfall year.

Well Depth

Wells should be constructed at a depth of at least five feet, to a restrictive layer, or at depths
deemed necessary for the type of system proposed at a site. In no case is a well to be constructed
through a restrictive layer such as hardpan, bedrock, impervious clay stratum, or similar layer. A
log/profile of soil strata encountered during construction is to be submitted with the monitoring
results.

The number, placement, and depth of wells for mathematical modeling should be discussed with
a Qualified Professional prior to well construction as should the frequency of readings.

There have been years that there has not been the minimum 80% of rainfall for groundwater
monitoring to be accepted by SCEHD. And in other years, the reverse has been observed with
ground water monitoring failing when above average rainfall is received. SCEHD is exploring
other options for monitoring to determine depth to groundwater.

Soil Analysis of Conditions Associated with Saturation
As an alternative to direct observation or mathematical modeling, an application may be
submitted to the Director to evaluate individual sites where conditions associated with saturation
exist.

A. Conditions associated with saturation include:
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1. Reddish brown or brown soil horizons with gray (chromas of three or less)

2 and/or red or yellowish red mottles; or
Gray soil horizons, or gray soil horizons with red, yellowish red, or brown
mottles; or

3. Dark-colored highly organic soil horizons; or

4. Soil profiles with concentrations of soluble salts at or near the ground
surface.

B. If conditions associated with saturation do not occur in “soils with rapid or very

rapid permeability,” saprolite or fractured bedrock, soils predictions of the highest
level of the water table shall be based on direct observation or mathematical
modeling.
C. “Soil with rapid or very rapid permeability” means
1. Soil which contains thirty-five (35) percent or more of course fragments
two (2) millimeters in diameter or larger by volume with interstitial soil of
sandy loam texture or coarser, as defined in the Soil Textural

"Classification Chart; or
2. Coarse textured soil (loamy sand or sand as defined in the Soil Textural
Classification Chart; or,
3. Stone, cobbles, gravel, and rock fragments with too little soil material to
fill interstices larger than one (1) millimeter in diameter.
D. Saprolite means weather material underlying the soil that grades from soft
thoroughly decomposed rock to rock that has been weathered sufficiently so that
it can be broken in the hands or cut with a knife. It does not include hard
bedrock or hard fractured rock. It has rock structure instead of soil structure.

Site evaluation procedures for determination of groundwater using “Conditions associated
with Saturations”

Applications for site evaluation shall be made to the Director on approved forms. Each
application must be completed in full, signed by the owner or his legally authorized
representative, and be accompanied by all required exhibits and appropriate fee. Applicants shall
provide at least two (2) test pits dimensions at least two (2) feet wide and which slope toward
one end at a rate of no greater than 3 : 1 and be five (5) feet deep and located approximately
seventy-five (75) feet apart and within the proposed effluent dispersal area of a proposed parcel
or an existing parcel. A new application and fee shall be submitted for each additional set of two
test pits per parcel.

The Director shall be the sole determiner of groundwater levels based on “conditions associated
with saturation”. Evaluation of pits under this procedure must show conclusive evidence of the
highest groundwater elevation. This shall not preclude the applicant from conducting direct
observations or mathematical modeling.
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of effluent that otherwise meet soil depth and groundwater depth for the type of system proposed
for construction.

Test holes shall be representative of the dispersal area demonstrating site conditions throughout
the entire wastewater treatment system or proposed designated effluent dispersal area (land
divisions) with equal consideration of primary and reserve dispersal systems.

D. Identification of Percolation Test Holes
[. When specifically requested, locations are to be staked and flagged so the test-hole
locations can be located.
2. They are to be identified as to location on the site plan with:
a. A test hole number or letter;
b. Depth of the test hole;
¢. Proposed lot/parcel number or letter if associated with a subdivision or other
land use project requiring soil testing.

E. Construction of Percolation Test Holes
1. Diameter of percolation test holes shall be a minimum of six (6) inches.
2. If a shallow backhoe excavation is used, a percolation test hole at 12 — 14 inches in
depth shall be excavated into the bottom of the backhoe bucket trench (the bottom of the
percolation hole within this trench is to be at the percolation test-hole depth required for
the project).

F. Preparation of the percolation test holes

1. Scarify the sides and bottoin of the holes, as needed, to remove the soil surface areas
that  became smeared by the auger or other tool used to excavate the hole.

2. Remove as much loose material as possible from the hole.

3. Add two (2) inches of clean pea gravel to protect the bottom from scouring.

a. Presoaking the percolation test holes
i. Procedure

a). Carefully fill the test hole with a minimum of 12 — 14 inches of
clear water over the gravel  or to the ground surface in shallower
test holes.
b). Refill the test hole as needed or otherwise maintain clear water
in the hole for a minimum  of four (4) hours. After four (4)
hours, allow the water column to drop overnight. Testing must
begin 24 hours after water was first added to the hole.

ii. Saturation and swelling
a). Saturation means that the void spaces between soil particles are
full of water. This can be accomplished in a short period of time.
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b). Swelling is caused by the intrusion of water into the individual
soil particles. This is a slow process, especially in clay-type soil,
and is the reason for requiring a prolonged soaking,

iii. To prevent sloughing of the sidewall in unstable soils, the following
options may be employed:
a), Hardware cloth such as a 1/8 inch grid;
b). Perforated pipe or other rigid liner;
¢). Gravel pack with either of the above (NOTE: a correction factor
is necessary if a gravel pack is used. See sample correction factors
for common scenarios following or show all calculations with test
results.)

G. DETERMINATION OF PERCOLATON RATES

Depending on the soil type and permeability, and the results of the presoak, variations in the
procedures used for determining percolation rates can be allowed. Testing shall proceed based on
the conditions outlined in following cases.

Case 1 - Water remains overnight in the test hole following initiation of the 24 hour
presoak.

1. Adjust the depth of water over the gravel to six (6) inches.
2. Measure the drop in the water level over a single thirty (30) minute period and calculate
the percolation rate.

Case 2 - No water remains 24 hours after the presoak period was initiated.

1. Begin the test 24 hours after presoak was initiated.

2. Fill the hole with six inches of water over the gravel. If, after the first two fillings, the
water column seeps away in less than 30 minutes go to Case 3. If water remains after 30
minutes complete the test by adjusting the water depth to 6 inches over the gravel and
record the drop at the end of every 30 minute period.

3. Including the first two readings above, continue the readings and refilling every 30 minute

interval for four hours.
4. The last water level drop is used to calculate the percolation rate.

Case 3 - No water remains in the hole after the first two 30 minute periods.

1. Refill the test hole to six (6) inches above the gravel.

2. Record the water level drop at ten (10) minute intervals for a period of one (1) hour,
refilling to the six inch depth after each reading,

3. The last water level drop us used to calculate the percolation rate.

NOTE: In all three of these cases, readings shall be taken from a fixed reference point and
shall be accurate to 1/16th of an inch.
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H. CALCULATIONS AND MEASUREMENTS
Calculation Example

The percolation rate is reported in minutes per inch. For example, a 30 minute time interval with
a % inch fall would be as follows:

30 minutes divided by % inch equals 40 minutes per inch (MPI).
In the example of a 10 minute interval with a 2 inch drop, the calculation is as follows:
10 minutes divided by 2 inch equals 5 minutes per inch (MPI).

Measurement Principles
1. The time interval for readings are to reflect the actual times and are to be maintained as
near as possible to the intervals outlined for the test (10 or 30 minutes).
2. Measurements to the nearest 1/8™ to 1/16™ inch should be adjusted to the slowest rate,
e.g., a reading observed between 3/8 inch and 5/16 inch (80 MPI and 96 MPI) would be
reported as the slower of the two, or 96 MPI.

Special Considerations

Percolation rate measurements are to be made from a fixed reference point and shall be from a
platform that is a stable and represents the center of the test hole. Percometer devices are
encouraged and are required when conducting tests greater than thirty six (36) inches below the
ground surface. '

Common correction factors to be applied to percolation test results when gravel pack is used are
as follows:

Pipe Diameter Hole Diameter Adjustment Factor (AF)
4 6” 1.57
4~ 8” 1.95
4~ 107 2.20
4” 127 2.37

With the adjusted percolation rate equal to MPI x AF

Calculation formula for correction factors above is as follows: (TT equals Pi)
- X-section area of test hole, Ay = .25TT Dy?
- X-section area of pipe, Ap=.25 TT D¢’
- X-section area of gravel pack, Ag = Ay - Ap
- Drainable voids in gravel pack =n (Ag) (Typical value for n = 0.35) **
- Total VOidS=AP+H(AG)=AP+I1(AH-AP)
- Adjustment Factor, AF:

48



. AF = Ay
Ap+n(An— Ap)

AF= 25TT Dy
25 TT Dp?+ n (25TTDy* - .25 TT Dp?)

AF= Dy
Dpz + n (D2 — Dpp)

**or run test for void ratio (n) in actual rock used

Results Reporting
1. All test data and other required information is to be submitted to the SCEHD on forms
and format acceptable to the SCEHD with appended data or information as needed.
2. Reports shall be signed with an original signature from the qualified professional who
either performed or supervised the testing,
3. Qualified professionals who employ technicians are responsible for the work
performed by the technician. It is incumbent upon the qualified professional to properly
train, equip, and supervise anyone performing work under his or her direction and
license.
4. The percolation test is only one of several critical factors in siting an OWTS. Site
considerations may require special evaluation by a qualified professional to technically
address issues such as high groundwater, steep slope, nitrate impacts, and cumulative
impacts such as mounding and loading.

TGM SECTION 1.D. SEPTIC TANKS, SUMPS, AND PUMPS

All conventional OWTS require the use of a septic tank to allow for the removal of solids in the
wastewater stream prior to being discharged to the dispersal field. Alternative OWTS also
require a septic tank to serve as a settling tank unless a settling chamber is a component of the
treatment unit. This Section will provide the minimum design specifications and requirements
for septic tanks. Septic tanks, in general, must comply with the most recent Uniform Plumbing
Code adopted by Shasta County and the following:

A Septic tanks must be certified as meeting the requirements of the International
Association  of Plumbing and Mechanical Officials (TAPMO). As an alternative, plans for all
septic tanks, stamped and certified by a California registered civil engineer, shall be submitted
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to

the Director for approval and show all dimension, reinforcing, structural calculations, and
such other pertinent data as may be required. Independent laboratory tests and

calibrations  shall be provided on prefabricated septic tanks as required by the Director.

B.

Each
shall

S~

every

Type
riser

Septic

The tank shall be water tight and constructed of sound and durable materials that are not
subject to excessive corrosion or decay. Wooden and steel septic tanks are prohibited.
tank shall be structurally designed to withstand all anticipated earth or other loads and
be installed level on a solid bed.

Septic tank design shall be such as to produce a clarified effluent consistent with accepted
standards and shall provide adequate space for sludge and scum accumulations.

Septic tanks shall be installed and backfilled under the manufacturer’s instructions.

Septic tanks shall have a minimum of two (2) compartments. The inlet compartment of
septic tank shall not be less than 2/3 the capacity of the septic tank. The secondary
compartment shall be a maximum of 1/3 the capacity of such tank and shall have a
minimum capacity of two hundred and fifty (250) gallons. The inlet compartment of
septic tank shall be equipped with a four (4) inch inspection port extended to finish grade
and capped.

Access to each septic tank shall be provided by at least two (2) manholes, twenty (20)
inches in minimum dimension or by an equivalent removable cover slab. One (1) access
manhole shall be located over the inlet compartment and one (1) access manhole shall be
located over the outlet. Wherever a first compartment exceeds twelve (12) feet in length,
an additional manhole shall be provided over the baffle wall. Septic tank locations must
take into consideration maintenance and pumping requirements including vehicle access;
and distance and elevation lift to pumper truck.

The inlet and outlet pipe tee shall extend four (4) inches above and at least twelve (12)
inches below the liquid surface. The invert of the inlet shall be at a level not less than two
(2) inches to a maximum of four (4) inches above the invert of the outlet. The inlet and
outlet “T” shall be the same diameter as the connecting sewer pipe.

Septic tanks with greater than six (6) inches of cover must have risers to within six (6)
inches of finish grade. Risers and lids that are at or above grade must be water tight and
lockable or require tools to be opened. SCEHD recommends that all septic tank and sump
risers be extended to the ground surface for easy location and maintenance.

Septic tank risers must have a current JAPMO certification or must be reviewed and
approved by the Director prior to use. Concrete risers and lids must be constructed of
V concrete or be protected from corrosion or sewer gases. The interior diameter of the
shall be a minimum of eighteen (18) inches.

Septic tanks shall be designed to prevent solids from passing to the dispersal system.
tanks that use a National Sanitation Foundation/American National Standard Institute
(NSF/ANSI) Standard 46 certified septic tank filter at the final point of effluent discharge
the septic tank and prior to the dispersal system shall be deemed in compliance with this
requirement. An OWTS using an effluent pump system may have an effluent filter as part
of a pump basket in place of the septic tank outlet.
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K. Septic tanks installed in areas of vehicular traffic must be certified to withstand the
proposed loads or have an engineered traffic slab installed to accommodate the proposed
loads. They must also have risers and provision for access as with other tanks.

L. Septic tanks in Shasta County shall be sized according to anticipated wastewater flows
from the structure(s) to provide roughly three (3) days transit time for solids settling/
retention purposes.

M. The following minimum standard sizing apply:

1. One- bedroom single family dwelling - 750 gallons

2. Two-three-bedroom single family dwelling - 1100 to 1200 gallons

3. Four-bedroom single family dwelling - 1500 gallons

4. Five-bedroom single family dwelling - 1900 to 2000 gallons

5. An additional 400 gallons/bedroom capacity for each bedroom beyond
this.

Use the next larger tank size for the number of proposed bedrooms when a
garbage disposal unit is to be used to provide storage for the added solids load.

In general, each bedroom may have up to two (2) occupants with a potential wastewater flow
of 75 gallons per person or 150 gallons per bedroom per day;

Septic tank manufacturers may not have constructed tank forms/molds in the sizes shown
above and their sizes may not necessarily follow the 75-gallon per person with double
occupancy per bedroom guideline. As a result, it may be necessary to accept tanks as near as
possible to the minimum standard sizes.

For purposes of determining expected daily flow rates, use the following;

One-bedroom — 150 gallons
Two-bedroom — 300 gallons
Three-bedroom — 450 gallons
Four-bedroom — 600 gallons
With an additional 150 gallons per bedroom per day for larger residential structures.
N. For all other projects or large residential structures use the appropriate septic tank sizing
formula:

Flow x 1.5 = tank size in gallons (for flows up to 1500 gallons per day), or

Flow x .75 + 1,125 = tank size in gallons (for flows above 1500 gallons per day.
Flow means the daily expected flow in gallons.

SUMPS AND PUMPS
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Effluent pump systems may be considered when they offer a better alternative for the protection
of public health and safety, when they are an integral part of the treatment or dispersal system
chosen, or are the only means to utilize a dispersal area situated at an elevation higher than the
structure or septic tank. The pump system shall be appropriate for sewage applications, shall be
of the size and type to meet the hydraulic design requirements, and designed and constructed in
accordance with this section. A construction permit is required from SCEHD.

A, Construction

1. The sump shall meet the same basic structural requirements as a septic tank,
including access risers, must be watertight, and have water tight provisions for
inlets and outlets.

2. The pump shall be of a type manufactured for sewage applications.

B. Sizing

1. The sump shall be a minimum one-third (1/3) the size of the septic tank.

2. The pump shall be sized for the design flow of the OWTS or OWTS component
and provide the required GPM at the designed head.

3. Piping used with pump systems shall be of the appropriate strength and be sized

by the system designer for the pump output and flow requirements.

C. Alarms. The pump system shall be equipped with audio and visual alarms to warn of

pump failure or excess liquid depth.

D. Floats/controls. The pump shall be controlled by floating switches to turn the pump on
and off and identify high water conditions. The float valves must be installed such that

the  float valves and wires do not become entangled. Clamps holding floats must be of non-
corrosive material. Where required by a supplemental treatment or alternate disposal
system, control of the pump shall be from a control box.

E. Filter. Where filtration is not already a part of the OWTS (septic tank effluent filter, sand
filter, or other treatment system) the pump and float valves shall be contained within an
effluent filter basket.

F. Union. The pump shall be attached to the outlet pipe by an easily removed connector or
union to facilitate repairs.

G. Check valve. A check valve is required at the pump to prevent effluent in the pipeline

from draining back into the sump.

H. Pump Inlet. The pump inlet shall be off of the bottom of the sump to prevent any
accumulated solids from entering the pump.

L Permit. An electrical permit will be required from the appropriate Building Inspection
Agency for work to provide a circuit and bring electrical power to the location of the
sump/pump. Check with the appropriate Building Inspection Agency to determine what is
required for this type of permit.

ABANDONED SEPTIC TANKS AND SUMPS

Abandoned systems or improperly destroyed tanks and sumps can pose a hazards and create
undesirable situations. Tanks that have collapsed pose safety hazards for people, pets, and other
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an OWTS leach line dispersal system. A scale of minimum depth to groundwater and minimum
overall soil depth beneath the bottom of a dispersal system trench (from the State OWTS Policy)
is used and is based on soil percolation rates as follows:

» Percolation rates between 1 MPI and 5 MPI require 20 feet of soil;

e Percolation rates between 5 MPI and 30 MPI require 8 feet of soil;

e Percolation rates between 30 MPI and 120 MPI require 5 feet of soil.

The installation of OWTS on sites with less than the above required soil depth and
groundwater separation distances is discussed in Sections 3 and 4 of the Technical
Guidance Manual.

A. SOIL COVER REQUIREMENTS

1. The maximum soil cover allowed over the rock or chambers in the dispersal trench is thirty
six (36) inches, measured from the top of the leach rock, chamber, or similar unit but will be
less in most instailations.

2. The minimum cover required over the top of the infiltrative surface is twelve (12) inches
unless otherwise allowed by a valid SCEHD construction permit.

3. Soil cover placement and depth must also conform to those allowed by the manufacturer of
any gravel-less/chamber design.

4. Unless otherwise specified, soil used to cover leach lines is onsite soil stockpiled from the
trench and septic tank excavations or offsite soils with similar characteristics to the native
soil.

B. DIMENSIONS

1. Leach lines are to be installed according to the qualified professional’s specifications and a
valid SCEHD construction permit for location, length, width, and depth.

2. Leach lines are to be spaced ten (10) feet apart, measured center to center, unless otherwise
specified in a valid SCEHD construction permit

3. Leach lines are to be installed with a minimum width of eighteen (18) inches and a
maximum width of thirty six (36) inches unless otherwise authorized in a valid SCEHD
construction permit. A typical construction permit is expected to specify a 24 inch wide
trench. One example of a wider system is a leach bed that may be allowed under certain
conditions.

4. The minimum bottom infiltrative area for any new OWTS shall be 200 square feet (100
lineal feet of 24 inch wide trench) regardless of the projected wastewater flow.

C. MATERIALS AND CONSTRUCTION CONSIDERATIONS

1. All piping and materials used in leach line systems, including gravel-less/chamber systems,
must have JAPMO approval or otherwise be acceptable to the Director prior to installation.
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. Leach line trenches should not be excavated during periods of high soil moisture content,
especially soils with high clay and silt content, as the excavation side walls and trench
bottom may become smeared. If construction is done in wet soils all smeared or compacted
surfaces shall be loosened by raking and the material removed from the trenches. Failure to
remove this material would result in denial in the use of the leach line or dispersal system.
SCEHD recommends that no construction occur in the rainy season when these conditions
exist except for the need to repair a failing leach field.

. Leach lines that utilize gravel shall be filled with clean, washed leach line rock to a point at
least two (2) inches above the top of a three (3) or four (4) inch diameter perforated pipe or a
pressure distribution pipe (size determined by a qualified professional) and shall have a
minimum of twelve (12) inches of gravel below the pipe unless otherwise specified in a
valid SCEHD construction permit. The rock shall be graded from three-fourths (3/4) inch to
two and one-half (2 1/2) inches in size and shall be covered in straw, or preferably, a
geotextile fabric, prior to backfilling to prevent the infiltration of soil into the rock.
Geotextile fabrics prevent soil intrusion much longer than straw.

. No leach line trench is to exceed one-hundred (100) feet in length. When multiple trenches
are used, all trenches shall be constructed of equal length unless otherwise allowed in a
serial distribution system in a valid SCEHD construction permit.

. When a pump is needed to elevate effluent to a higher location or shallow soil depth, all
trench dispersal systems shall use pressure distribution to evenly distribute effluent
throughout the leach lines. This even distribution should considerably increase the useable
lifespan of the dispersal field beyond one using gravity flow distribution.

. Where two (2) or more leach lines are used, an approved distribution box of sufficient size
shall be installed at the head of the dispersal field (parallel distribution method). The inverts
of all outlets shall be level, and the invert of the inlet shall be at least one (1) inch above the
outlets. Suitable baffles or other devices shall be provided to ensure equal flow to each
outlet. On sloping ground, a serial dam and siphon may be used to connect the lines (serial
distribution method) with prior approval by SCEHD. Pressure distribution systems will not
have a distribution box but will use valves at a manifold entrance to a trench to equalize
flows to each line. All valves in systems are to be accessible through access or inspection
risers with lids.

. Leach lines may not be placed under impermeable surfaces. Leach lines that are covered by
impermeable surfaces may not be considered as viable for purposes of determining primary
and reserve area sizing requirements.

. Leach line trenches shall be excavated with the trench bottom and filter materials/piping or
chambers level or up to four (4) inches of continuous fall in 100 feet from the distribution
point to the end of the trench. With pressure distribution systems, the maximum fall is two
(2) inches.

. Listed or approved plastic leaching chambers may be used in lieu of pipe and filter material.
Chamber sizing requirements shall be the same as for leach rock/pipe systems (one lineal
foot of chamber equals one lineal foot of rock and pipe leach line) and shall conform to
manufacture’s installation instructions.
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10. A one hundred (100) percent reserve area shall be required to be maintained at the site for all
leach line systems, whether a new installation, for leach capacity increase required for
approved additions to structures, or other needed leaching additions. The only exception is a
repair where all of the available space has been used for the repair. This area must meet all
applicable setback requirements and must not be used for driveways, access roads,
structures, stockpiles, or any other use that would cover/compact the soil or otherwise make
the area unusable for sewage disposal purposes.

11. A switching or alternating valve is to be used when more than one leach field, including
repair and replacement, is constructed at a site.

D. LEACH LINE SIZING

This section is for leach line sizing only. Guidance on sizing alternate dispersal systems is
discussed elsewhere in the Technical Guidance Manual.

Residential leach systems, including chambers, shall be sized based on the stabilized percolation
rate, soil depth at the site (including depth to groundwater), and the expected daily flow for the
structure(s) or project. A table (TABLE 2. A.) has been prepared which shows the amount of
leach line required as a function of the site percolation rate and the number of bedrooms
proposed for a single family dwelling. A second table (TABLE 2. B.) is provided showing
maximum soil loading rates based on soil percolation test results. Gravity flow and pressure
distribution systems are sized the same.

Wastewater flows, in gallons per day, shall be based on the following:

Residential use is based on the number of bedrooms in a structure
One-bedroom = 150 gallons
Two-bedrooms = 300 gallons
Three-bedrooms = 450 gallons
With an additional 150 gallons per bedroom.

For other, non-residential, projects, wastewater flows are determined using the flow estimates in
the latest version of the California Plumbing Code adopted by Shasta County or other method
acceptable to the Director.

For residential projects, the following will apply:

The stabilized percolation rate (in MPI) is determined by completing percolation tests at the site
as discussed in Section B of the TGM... TABLE 2. A. is for twelve (12) inches of rock beneath
the bottom of the pipe.

It is expected that maintaining the necessary five (5) to twenty 20 feet minimum separation
between ground water and the bottom of a leach trench may result in trenches of as little as six
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Intermittent sand filters and recirculating sand filters may be purchased as complete units or
constructed in place on site. Whether purchased or constructed, they all share much of the
following design criteria.

INTERMITTENT SAND FILTERS

The use of sand as a filter media has been used in waste water, drinking water, and swimming
pools for more than 100 years. An intermittent sand filter, for purposes of this LAMP, is a
relatively simple system using a biofilm on a bed of sand media to clarify septic tank effluent
and reduce fecal coliform numbers as liquid passes through the media a single time. Effluent
from an intermittent sand filter may discharge to a conventional leach field or to an alternate
dispersal system as discussed in Section 4 of this Technical Guidance Manual. Effluent from an
intermittent sand filter designed, constructed, and operated per these guidelines is deemed to
meet the criteria for supplemental treatment. Shasta County may consider alternate design and
construction methods for intermittent sand filters.

A, DESIGN CRITERIA FOR INTERMITTENT SAND FILTERS

1. Septic Tank Pretreatment. Intermittent sand filter treatment units shall be preceded
by a septic tank, sized for the projected flow/project, as determined by guidance in
Section 1 of this Technical Guidance Manual.
2. Dosing. Intermittent Sand filters may be pressure dosed with a pump/sump or may be
dosed by an automatic dosing siphon to provide an equal amount of effluent at each
dosing cycle. Any pump used as part of a dosing system shall be outfitted with an audio
and visual alarm located in the structure serving the system. An intermittent sand filter
would usually be dosed three to five times per day. Dosing systems provide:
3. Uniform dosing of effluent over the surface application area of the filter distribution
bed;
4. Adequate flow rate, screening of effluent, and suitable piping network to preclude
solids accumulation in the pipes or clogging of the discharge orifices;
5. Suitable access provisions for inspection, testing, and adjustment of the pressure
distribution system:;
6. Intermittent sand filters — Dosing volume to achieve a minimum of three to five doses
of the filter per day at design flow conditions;
7. At least one distribution lateral for every 36 inches of bed width.
8. Wastewater Application Rate. The wastewater application rate for intermittent sand
filters is as follows:

a. 1.0 gpdfft2 for individual residential OWTS or less;

b. 0.8 gpd]ft2 for all commercial, industrial, institutional, and multi
residential OWTS (domestic strength wastewater only) or less.

¢ Wastewater, for example from restaurants, with expected strength higher

than domestic flows would have reduced loading rates.
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9. Containment Liner. The intermittent sand filter shall be provide with an impermeable
containment liner to prevent effluent leakage out of or groundwater intrusion into the
filter. The liner shall be either: (a) a minimum 30 mil plastic; (b) reinforced, poured-in-
place concrete; or (¢} an equivalent impermeable structure or barrier.

10. Finished Grade. The finished grade of an intermittent sand filter shall be at or above
the surrounding ground elevation. Above-ground installations shall be structurally
supported with retaining walls, as required by applicable building codes.

11. Shape. The intermittent sand filter shall not be restricted to shape in plan view.

12. Multiple Units. The intermittent sand filter may be divided into multiple units.

13. Intermittent Sand Filter Media.

a. Sand Specification. The sand media shall be a medium sand that meets
the  specifications as follows:

Sieve size Percent Passing

3/8 inch 100

#4 90-100

#10 62-100

#16 45-62

#30 25-55

#50 5-20

#60 0-10

#100 0-4

#200 0-2

Documentation of laboratory sieve analysis results for the proposed sand fill material may
be requested by Shasta County Environmental Health Division to verify conformance with
the above specifications.

b. Sand Depth. The minimum sand depth below the gravel distribution bed

of an intermittent sand filter shall be twenty-four (24) inches.
14. Gravel Distribution Bed.
a. Material. The distribution bed above the sand shall consist of 3/8-inch
double-washed pea gravel, substantially free of fines.
b. Depth. Pea gravel shall extend a minimum of six (6) inches below the

invert and two (2) inches above the top of the distribution piping. If the
distribution piping is installed within leaching chambers, the pea gravel
depth below the distribution pipe may be reduced from six (6) inches to four
(4) inches, and the two (2) inch pea gravel cover may be eliminated.

15. Silt Barrier. The gravel distribution bed (and leaching chambers if used) shall be
covered in its entirety with a geotextile (“filter fabric™) silt barrier. Filter fabric shall
be either polyester, nylon, or polypropylene, or any combination thereof, and shall
be suitable for underdrain applications. Filter fabric shall be non-woven, shall not
act as a wicking agent, and shall be permeable.

16. Cover.
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a. Material. A soil cover shall be placed over the distribution bed, consisting
of a medium, loamy-textured soil.

b. Depth. Soil cover depth shall be a minimum of twelve (12) inches and a
maximum of eighteen (18) inches over the top of the distribution bed. Soil
cover shall be crowned or sloped to promote rainfall runoff.

17 Underdrain.

a. Material. The underdrain beneath the sand media shall consist of 3/8 inch
washed pea gravel with a four (4) inch perforated drain pipe, installed with
perforations oriented down.

b. Depth. The pea gravel underdrain shall have a minimum depth of nine (9)
inches,

c. Grade. The underdrain shall be constructed and the drain pipe set with a
minimum grade of one (1) percent toward the outlet point.

d. Watertight Outlet “Boot”. The sand filter underdrain shall be equipped
with a watertight outlet “boot” for connection to piping for gravity flow to
a pump/vault system or a dispersal field when allowed. Most likely, the
intermittent sand filter will be equipped with an internal pump/vault

system for direct pressure dosing of a shallow dispersal field.

e. Clean-out Riser, For clean-out and inspection purposes the upslope end
of the perforated drain pipe in the underdrain shall be equipped with a
vertical riser constructed of non-perforated pipe of equal diameter. The
riser shall extend to finish grade of the sand filter and shall be capped
to exclude insects.

f. Air Manifold. An air manifold shall be installed within the pea gravel
underdrain for the purpose of introducing forced air into the sand media,

as needed, for maintenance or drainage rehabilitation. The air manifold shall
consist of small diameter PVC piping, with drilled perforations (pointed
down), and positioned above the perforated underdrain pipe. The manifold
shall be connected to a vertical leader pipe that extends to the surface of
the sand filter, fitted with a threaded pipe cap or plug at the top where a
portable pressured airline can be connected.

18. Inspection Wells. An inspection well shall be installed in the gravel distribution
bed of each sand filter or individual compartment. The inspection well shall extend
from finished grade through the pea gravel-sand interface of the distribution bed and
shall be perforated in the pea gravel zone only. Inspection wells shall be two (2)

inches to four (4) inches diameter plastic pipe and fitted with a wrench-tight cap or pipe
plug. Perforations shall consist of hack-saw slots cut at nominal one (1) inch spacing;
alternatively, commercially slotted pipe may be used. Wells shall be sealed against
surface infiltration with a bentonite or concrete annual seal through the soil backfill
Zone.

19. Internal Pump System. In lieu of gravity flow from the sand filter to the dispersal
field (or dispersal field dosing system), an internal pump system may be installed
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within the intermittent sand filter for dosing directly to the dispersal field. In such
applications:
a. The pump chamber shall be seated at or below the bottom of the
underdrain.
b. The pump operating depth shall be entirely within the depth of the
underdrain; and,
c. Storage volume equal to at least 50 percent of the dispersal field dose
volume shall be provided in the network of perforated drain pipe within
the underdrain.

RECIRCULATING SAND FILTERS

Effluent from a septic tank is allowed to flow to a dosing/pump tank where it is mixed with
recirculated filter effluent. Recirculating sand filters differ from an intermittent sand filter in that
effluent is pumped to recirculate within the filter unit as much as five times prior to dosing the
dispersal system. A recirculating sand filter, in general, is less effective in bacteria reduction but
is typically more effective in nitrogen removal than is an intermittent sand filter (on the order of
50 percent reduction when compared with conventional septic tank effluent).

A, DESIGN CRITERIA FOR RECIRCULATING SAND FILTERS
1. Septic tank pretreatment. As with an intermittent sand filter, a recirculating sand
filter (RSF) requires the use of a properly sized septic tank for pretreatment
2. Pressure Dosing. Septic tank effluent shall be applied to the RSF by pressure
dosing with a pump. The septic tank effluent is mixed in the sump with recirculated
effluent drained from the RSF. In the event of a pump failure, an audio and visual
alarm shall be located at the structure being served by the system. The pressure dosing
system shall be designed in accordance with accepted engineering practices to achieve,
at a minimum:
a. Uniform dosing of effluent over the surface of the RSF distribution bed;
b. Adequate flow rate, screening of effluent, and suitable piping network to
preclude solids accumulation in the pipes or clogging of discharge

orifices;
c. Suitable access provisions for inspection, testing, and adjustment of the
pressure distribution system;
d. Dosing volume — an RSF shall be timed dosed to achieve a recirculation
rate of approximately 5:1 at design flow conditions.
e. At least one distribution lateral for every 36 inches of bed width.

3. Wastewater Application Rate. The wastewater application rate used for sizing the
surface area of the RSF shall be as follows:
a. Maximum of 5.0 gpd/ft* for individual residential OWTS;
b. Maximum of 4.0 gpd/ft2 for all commercial, industrial, institutional, and
multi-residential OWTS (similar to residential strength wastewater only).
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reduction of the loading rate is made when a restaurant or other similar use
with expected higher strength effluent is proposed.
4. Containment Liner. The sand filter shall be provided with an impermeable
containment liner to prevent effluent leakage out of or groundwater intrusion into
the filter. The liner shall consist of either: (a) 30 mil plastic; (b) reinforced poured
—in —place concrete; or (c) an equivalent structure or barrier.
5. Finished Grade. The finished grade of the sand filter shall be at or above the
surrounding ground elevation, Above-ground installations shall be structurally supported
with retaining walls, as required by applicable building codes.
6. Shape. The sand filter shall not be restricted as to its shape in plan view.
7. Multiple Units. The sand filter may be divided into multiple compartments or
multiple units.
8. Sand Filter Media. The sand used in a recirculating sand filter differs from that
used in an intermittent sand filter as follows:

Sieve size (inches) percent passing
3/8 100
#4 7090
#10 5-78
#16 0—-4
#30 0-2
#50 0-1
#60 0-1
#100 0-1
#200 0-1

Documentation of laboratory sieve analysis results for the proposed sand fill
material may be requested by SCEHD to verify compliance with the above

specifications.

9 Gravel Distribution Bed.

a. Material. The distribution bed shall consist of 3/8 — inch double-washed

pea gravel, substantially free of fines;

b. Depth. Pea gravel shall extend a minimum of six (6) inches below the
invert and two (2) inches above the top of the distribution piping. If the
distribution piping is installed within leaching chambers, the pea gravel
depth below the distribution pipe may be reduced from six (6) inches to four
(4) inches, and the two (2) inch pea gravel cover may be eliminated.

10. Silt Barrier. In contrast to an intermittent sand filter, a recirculating sand filter does
not require a silt barrier.

11. Cover. Cover over a recirculating sand filter varies from that over an intermittent
filter as there is no soil cover over the distribution bed:
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12, Material. A granular media cover shall be placed over the distribution bed,
consisting of clean gravel that may range in size from 3/8-inch pea gravel to 2 1/2-
inch rounded rock.

13. Depth. Cover depth shall be a minimum of twelve (12) inches and a maximum of
eighteen (18) inches over the top of the distribution bed.

With no soil cover, a recirculating sand filter would be expected to release more
sewage odors than an intermittent sand filter or a septic tank and should not be
located close to structures.

14. Underdrain.

a. Material. The underdrain beneath the sand media shall consist of 3/8 inch
washed pea gravel with four (4) inch diameter perforated drain pipe,
installed with perforations oriented down.

b. Depth. The pea gravel underdrain shall have a minimum depth of nine (9)
inches. -

c. Grade. The underdrain shall be constructed and the drain pipe set with a
minimum grade of one (1) percent toward the outlet point.

d. Watertight Outlet Boot. The recirculating sand filter underdrain shall be
equipped with a watertight boot for connection of piping to the dosing

tank.

e. Clean-out Riser. For clean-out and inspection purposes the upslope end
of the perforated drain pipe in the underdrain shall be equipped with a
vertical riser constructed of non-perforated pipe of equal diameter. The
riser shall be extended to finish grade of the recirculating sand filter.

15. Air Manifold. An air manifold shall be installed within the pea gravel underdrain
for the purpose of introducing forced air into sand filter media, as needed, for
maintenance or drainage rehabilitation. The air manifold shall consist of small
diameter PVC piping, with drilled perforations (pointed down), and positioned
above the perforated underdrain pipe. The manifold shall be connected to a vertical
header pipe that extends to the surface of the sand filter, fitted with a threaded pipe
cap or plug at the top where a portable airline can be connected.

16. Inspection Wells. An inspection well shall be installed in the gravel distribution
bed of each sand filter compartment. The inspection well shall extend from finished
grade to the pea gravel. Sand interface of the distribution bed and shall be perforated
in the pea gravel zone only. Inspection wells shall be two (2) inch to four (4) inch
diameter plastic pipe and fitted with a wrench-tight cap or plug. Perforations shall
consist of hacksaw slots at nominal one (1) inch spacing; alternately, commercially
slotted pipe may be used where available.

CONSTRUCTION PLANS AND CONSTRUCTION INSPECTIONS FOR SAND
FILTERS

1. Reference Guidelines. In addition to the requirements set forth in this document,
design and construction of sand filter systems shall utilize applicable guidelines
contained in the following references:
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a.

b.

“Onsite Wastewater Treatment Systems Manual”, U.S. Environmental
Protection Agency, February 1980 and as amended.

“Design Manual — Onsite Wastewater Treatment and Disposal Systems”,
U.S. Environmental Protection Agency, October, 2002

2. Construction Plans. Construction plans for sand filter systems shall include:

a.
b.

All relevant elevation data and hydraulic calculations;

Specific step-by-step construction guidelines and notes for use by the
installer;

Recommended make and model of all components;

Recommended pump system components, with cut-sheet depicting float
settings;

Control panel programming; and

An inspection schedule listing all critical control points and required
maintenance.

3. Construction Inspections. At a minimum, the inspection of the sand filter system

installation should include the items listed below. Joint inspection by the property owner,
system designer, installation contractor, and SCEHD may be required and is
encouraged.

a.

FRMme P T

conformance
installed,

Pre-construction inspection where the construction staking or marking of

the sand filter is provided and construction procedures discussed;

Water tightness of the septic tank and dosing (pump) tank;

Sand filter dimensions, structure, and liner;

Underdrain piping and filter rock;

Sand quality, size, and placement;

Piping installation and hydraulic (“squirt”) test of the distribution system;

Functioning and setting of all control devices; and

Final inspection to verify that all construction elements are in
with the approved plans and specifications, all inspection wells are
and erosion control has been completed.

O & M Manual. The system designer shall prepare an Operations and Maintenance (O
& M) Manual for use by the property owner which shall describe the proper use of the
system and allow the owners, or other persons, to conduct the minimum maintenance and
monitoring/inspections needed for the system.

C. MANAGEMENT REQUIREMENTS

Recommended minimum procedures and frequency for inspection, maintenance, monitoring, and
reporting activities for intermittent and recirculating sand filter systems are outlined herein. The
State OWTS Policy requires OWTS utilizing supplemental treatment to have periodic
monitoring and inspections and these will be identified as Operating Permit conditions.

1. Imspection — to be completed per Operating permit conditions, typically every six

(6) to twelve (12) months, depending on system size, usage, and history.
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a. Observe surface conditions on and around filter for effluent leakage,
drainage/infiltration, erosion, or other problems.
Check/measure liquid level in inspection well (s) in filter bed.

c. Perform any inspection work as recommended by the system designer or
equipment manufacturer.
d. Record observations for permanent record kept by owner.

2. Maintenance. To be completed per operating permit conditions, typically every six 6)
months to twelve (12) months, depending on system size, usage, or history. Also to be
completed in response to complaints.

a. Purge laterals.
b. Perform all maintenance work as recommended by designer or equipment
manufacturer.
c. Record all work performed for permanent record kept by owner.
3. Water monitoring and reporting. Performed per Operating Permit conditions, if any.
a. Report observation findings and maintenance actions, including notation
of problems and corrective actions.
b. Record dose counter and elapsed time meter readings from control panel.

4. Reporting. To be done immediately upon request of SCEHD or according to
Operating permit conditions, typically every one (1) to two (2) years depending on
system size, usage, history, and location.
a, Report findings to SCEHD per Operating permit conditions.

b. Standard report is to include a description of findings, analyze
performance, and detail actions taken.
c. Report emergency or failure conditions to SCEHD immediately.

GUIDELINES FOR PROPRIETARY UNITS

DESCRIPTION

Proprietary treatment units cover a category of manufactured or package treatment systems
specifically developed for residential, commercial, and industrial uses/applications. Most
proprietary unit designs currently available fall into two categories: (1) aerobic treatment units
(ATUs), and (2) media filters.

1. Aerobic Treatment Units (ATUs). ATUs utilize forced air to oxidize the

wastewater, promoting aerobic decomposition of wastewater solids. These systems
provide supplemental treatment of wastewater for improvement in dispersal

system performance; they also provide varying degrees of nitrogen removal. In general,
ATUs canbe relied on to produce secondary quality effluent, better than 30 mg/L BOD
and 30 mg/l TSS. ATUs are generally not as effective in reducing pathogen levels

as are systems that incorporate media filtration. However, some ATUs provide

in nitrogen levels equal to or greater than that provided by sand filters and other

media filters.
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2. Media Filters. This includes proprietary designs that function similar to sand
filters. In these systems, the sand is replaced with an alternate media such as peat,
gravel, or textile. Textile and other media filters have been found to produce
effluent quality, at a minimum, similar or better than recirculating sand filters, and
provide similar capabilities in overcoming various soil and site constraints.

Effluent from proprietary treatment units may be discharged to conventional

dispersal trenches and to any type of alternate dispersal system identified in this
LAMP. At least one type of system is placed on top of a dispersal bed and

discharges directly into the bed. Effluent from proprietary treatment units designed and
operated in accordance with these guidelines will be considered to meet criteria for
supplemental treatment.

CONSTRAINTS ADDRESSED

1. Used in combination with the appropriate type of dispersal system, proprietary
treatment units can be applied to address the following onsite wastewater
constraints:

a. High groundwater;

b. Shallow soil over fractured rock or coarse alluvium;
c. Shallow soil over impermeable soil or bedrock;
d. Slow percolation at standard trench depths;
€. Steep slopes;
f. Limited dispersal area; and
g. Nitrogen limitations.
SITING CRITERIA

1. Treatment Unit. All siting criteria for septic tanks shall also apply to proprietary
treatment units and associated tanks and pumping units.

2. Dispersal Systems. Dispersal systems receiving effluent from a proprietary
treatment unit are subject to all siting criteria for conventional septic tank-dispersal
trench systems, except as modified in accordance with the requirements for the
specific type of alternate dispersal system proposed. These may include reduced
vertical separation distances, increased wastewater application rates, or modified
slope restrictions.

DESIGN AND CONSTRUCTION REQUIREMENTS

1. NSF Standard 40. The proprietary treatment unit shall be listed by the National
Sanitation Foundation (NSF) as meeting NSF Standard 40, class 1 performance
evaluation, or have certification by a third-party listing agency as complying with
NSF Standard 40 performance requirements. The treatment unit shall be
manufactured and installed in accordance with the design specifications used to
determine compliance to NSF Standard 40. This specification is applicable to
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treatment units for wastewater flows up to 1,500 gpd and is based on compliance

with US EPA standards for secondary treatment of municipal wastewater, including

30-day average effluent limits of 25 mg/L for CBODs and 30-day mg/L for TSS.

Treatment units for flows in excess of 1,500 gpd will require certification by a third

party listing agency of equivalent performance.

2. Design Sewage Flow. Sizing and design of proprietary treatment units shall be

based on the projected sewage flow for the structure or facility served/proposed,

determined in accordance with sewage flow estimation guidelines in this LAMP.

3. Tanks. All tanks housing a proprietary treatment unit shall be structurally sound,

watertight, and capable of withstanding 1,000 pounds of weight.

4. Controls. Control panels shall be designed and configured in such a manner that,

in the event of a treatment unit malfunction, an alarm system will be triggered and

discharge from the treatment system to the dispersal field interrupted until the

treatment unit malfunction is corrected. At a minimum, the alarm system shall

include an audible and visual alarm located at the building served by the system.

5. Emergency Storage Provisions. Where a proprietary treatment unit is used in

conjunction with a gravity feed dispersal system, the system shall provide

emergency storage capacity equal to at least 1.5 times the daily wastewater flow,

consistent with requirements for pump systems provided in Section 1 of this

Technical Guidance Manual.

6. Compliance with Manufacturer Requirements. The designer and installer shall

follow the proprietary manufacturer’s design, installation, construction, and

operations procedures.

7. Construction Plamns. Submittals for proprietary treatment units shall provide

documentation of compliance with manufacturer’s requirements and sufficient design

analysis to verify the appropriateness of the treatment unit for the proposed application.

Construction plans shall contain specific step-by-step construction guidelines and notes

for use by the installer, including any manufacturer instructions.

8. Installer Requirements. Anyone installing a proprietary unit shall be trained and

certified by the system manufacturer. Documentation verifying conformance to this

requirement shall be provided to SCEHD prior to system installation.

9. Maintenance Contract. The applicant must demonstrate that a written

maintenance agreement with a qualified service provider has been obtained for the

proposed proprietary unit to ensure satisfactory post-construction operation and

maintenance. A maintenance agreement must be maintained valid for the life of the

treatment unit.

10. Construction Inspection. The following minimum inspections prior to

commencing construction or covering any elements of the system shall be required.

Joint inspection by the OWTS designer, system installer, property owner and

SCEHD staff may be required.

a. Pre-construction inspection where the construction staking or marking of

the treatment unit is to be placed and installation procedures are to be
discussed;
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b. Testing of the treatment unit:

i Function and setting of all control devices and alarms.
ii. Water-tightness of septic tank, treatment tanks, and dosing tanks,
as applicable.
c. Final Inspection:
i. A letter from the OWTS designer that the treatment unit has been
installed and is operating in conformance with design
specifications shall be provided to SCEHD.
ii. A signed maintenance agreement between the applicant/property
owner and qualified service provider shall be provided to
SCEHD.

d. Permit An electrical permit will be required from the appropriate building
inspection agency for work to provide a circuit and to provide electrical
power to the treatment unit.

e. The system designer shall prepare an Operations and Maintenance (O &

M)  Manual for use by the property owner which shall describe the proper use
of the system and allow owners, and other persons, to conduct the

minimum maintenance and monitoring/inspections needed for the system.

MANAGEMENT REQUIREMENTS

Recommended minimum procedures and frequency for inspection, maintenance,
monitoring, and reporting activities for proprietary units are outlined herein. The State
OWTS Policy requires OWTS utilizing supplemental treatment to have periodic
monitoring and inspections and these will be identified as Operating Permit conditions.
1. Inspections. To be conducted according to Operating permit conditions, typically
every six (6) to twelve (12) months, depending on system size, usage, and history.

a. Inspections are to be in accordance with manufacturer specifications.
2. Maintenance. To be completed according to Operating permit conditions, typically
every six (6) to twelve (12) months, depending on system size, usage, and history.

a. Perform all maintenance as required and in accordance with equipment

manufacturer specifications.

3. Water Monitoring and Sampling. If required, according to Operating permit
conditions, typically every six (6) to twelve (12) months, depending on system size,
usage, and history.

a. Monitoring is to be in accordance with manufacturer specifications.
4. Reporting. To be done according to Operating permit conditions, typically every one
(1) to two (2) years, depending on system size, usage, history, and location.

a. Report findings to SCEHD per Operating permit requirements

b. Standard report to describe findings, analyze performance, and detail
actions taken.
C. Report crisis or failure conditions to SCEHD immediately.
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NITROGEN REMOVAL

In areas of high OWTS density, and after receipt of any ground or surface water sample results
showing OWTS related nitrogen contamination, SCEHD would require the use of a nitrogen
removal component as a part of the OWTS design. This might include specifying the use of a
recirculating sand filter or the addition of some other nitrogen reduction system to the OWTS, as
specified by the property owners qualified professional and concurred by SCEHD.

1.

When nitrogen is identified in the RWQCB basin plan as a water quality concem, the
following nitrogen effluent concentration must be achieved:

30-day average BOD concentration will not exceed 30 milligrams per liter (mg/l), or
alternately, a carbonaceous BOD (CBOD) in excess of 25 mg/I.

b. 30-day average TSS concentration will not exceed 30 mg/l.

c.
d.

30-day average Total Nitrogen (TN) concentration will not exceed 10 mg/1 as nitrogen.
Total Coliform, if required by an applicable Operation and Management Plan (O&M
Plan), must be less than 10,000 Most Probable Number (MPN) per 100 milliliters.

2. Testing to comply with these performance standards must be conducted based on effluent
analysis with the following minimum detection limits:

Parameter Detection Limit
BOD 2 mg/l
TSS 5 mg/l
Total Nitrogen 1 mg/l
DISINFECTION
1. Components performing disinfection must be designed to achieve a total coliform bacteria

effluent concentration at the 95" percentile, not to exceed the following;:

a.

10 MPN per 100 ml prior to discharge into the dispersal system, where the soils exhibit
percolation rates of 1-10 minutes per inch or where the soil texture is sand, or;

1,000 MPN per 100 ml prior to discharge into the dispersal field, where the soils exhibit
percolation rates greater than 10 minutes per inch or consists of a soil texture more
restrictive than sand.

Effluent from supplemental treatment must be tested at least quarterly using an analytical
method capable of achieving a minimum detection limit of 2.2 MPN total coliform. Such
systems must be maintained to comply with the applicable performance requirements during
operation/lifetime of the system.

OTHER TREATMENT SYSTEMS

Other supplemental treatment systems may be approved for use by the Director.
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Soil Depth. The minimum depth of permeable soil beneath the bottom of the dispersal system
shall be as specified below for different types of systems. Permeable soil is defined as having a
percolation rate between 1 and 120 minutes per inch (MPI) or having a clay content of less than
60 percent and shall not include solid rock formations, hardpan (or similar formations), or those
that contain continuous channels, cracks, or fractures. Additional depth may be required on steep
slopes, for large systems (to compensate for linear loading and hydraulic mounding), or for
particular site conditions or geographic locations as specified by the Director.

Type of Dispersal System Minimum Soil
Depth*

- Conventional Trench/Supplemental Treatment 3ft

-Shallow Pressure Distribution Trench 3ft

-At-Grade 3ft

- Shallow PD/Supplemental Treatment 2ft

- At-Grade/Supplemental Treatment 2ft

- Mound 2ft

- Subsurface Drip/Supplemental Treatment 2ft

*NOTE - As measured from the bottom of the dispersal trench, bed, or drip tubing.

- Engineered Fill (Plus a minimum of 1.5ft of fill scil) Ift (Minimum
groundwater separation and soil depths for specific dispersal systems also apply when using
engineered fill)

SITE EVALUATION, DESIGN, AND CONSTRUCTION REQUIREMENTS

Site evaluation, construction plans, operation and maintenance guidelines, and other permitting
requirements for alternative dispersal systems shall conform to all requirements of conventional
OWTS as well as any additional requirements specified in this Technical Guidance Manual for
the type of alternate system proposed.

Design and construction of alternative dispersal systems shall be in conformance with
requirements in this Technical Guidance Manual.

HYDRAULIC MOUNDING AND LINEAR LOADING

Care must be taken with large dispersal systems to study hydraulic mounding and linear loading
to assure that all wastewater applied to the dispersal system can be processed and dispersed by
the soil. Loading soil too heavily with wastewater can result in saturation within the 2-foot
minimum separation between the bottom of the dispersal system and a water table. Systems must
be designed by qualified professionals so that an elevated water table or saturated soils resulting
from wastewater discharge to a dispersal system do not rise up into the minimum 2 feet of
required separation.
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- Groundwater Mounding on flat or nearly flat ground may occur when the amount of
wastewater applied to the dispersal system is more than can percolate down into the soil
or flow laterally away from the area where it is applied. In less permeable soil,
wastewater may not flow away from the dispersal area and rise up towards the bottom of
the dispersal system. In more permeable soil this mounding may result in a higher
hydraulic gradient that may ultimately assist in the flow of wastewater away from the
dispersal system.

- Lateral or Linear Loading on sloping ground occurs when applied wastewater from a
system, percolating down into the soil, is forced to move laterally down slope by a
restrictive or less permeable layer. Each successive dispersal system/trench adds to this
wastewater load potentially resulting in a rise of effluent and groundwater table into the
dispersal system. Some simple means of limiting lateral loading are to design dispersal
systems with long narrow dispersal systems units constructed along the site contour,
oversize the dispersal system and pressure dose each square foot equally, operate the
dispersal system (and a second or more dispersal systems) intermittently, or subdivide the
dispersal system into multiple widely separated and smaller systems.

- Lateral or Linecar Loading Rate is defined as the volume of wastewater flow divided by
the effective length of the dispersal system measured along the slope contour. In general,
deeper/faster perking soils would allow higher loading rates to be used when compared to
shallow/slow perking soils.

GUIDELINES FOR SHALLOW PRESSURE DISTRIBUTION SYSTEMS

A. DESCRIPTION

Shallow pressure distribution (PD) systems are a variation of a conventional leach field. A
sump/pump is used to pressurize a small diameter perforated pipe to achieve broad, uniform
distribution of wastewater in the shallow soil zones for improved soil absorption and better
treatment of percolating effluent. This type of system, especially in conjunction with a
supplemental treatment system is well suited for steeper terrain and shallow soil conditions.
In general, clay particles in soil tend to migrate deeper into the soil profile over time,
resulting in slightly faster perking soils closer to the ground surface. For purposes of this
system shallow is broadly assumed to mean 12 inches in depth but may vary by + or — 6
inches depending site conditions.

B. CONSTRAINTS ADDRESSED
1. High groundwater;
2. Shallow soil over impermeable soil or bedrock;
3. Shallow soil over fractured rock or course alluvium;
4. Slow percolation at standard dispersal trench depths; and
5. Steep terrain.

C. SITING CRITERIA
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1. Setbacks. Horizontal setback requirements for shallow PD systems shall be the same
as those applicable to conventional dispersal fields, unless otherwise authorized by the
Director.
2. Vertical Separation requirements.
a. Depth to Groundwater. Minimum depth to seasonal high groundwater for
shallow PD systems, as measured from the trench bottom, shall vary according
to soil percolation rate as shown in the table below.
_b. Soil Depth. Minimum soil depth, as measured from trench bottorn to
impermeable soil or rock, for shallow PD systems shall vary according to soil
percolation rate and the level of treatment provided as shown as following;:

Minimum Vertical Separation Requirements for Shallow PD Systems (feet below trench)

Depth to Groundwater Soil Depth
Perc. Rate Primary Secondary Primary Secondary
In (MPI) Treatment Treatment Treatment Treatment
1-5 4ft 31t 4ft 3ft
5+-120 3t 24t 3ft 24t

3. Percolation Rate, Average percolation rate for shallow PD systems shall be within the
range of 1 to 120 minutes per inch (MPI), as determined by a qualified professional in
accordance with percolation test procedures in the Technical Guidance Manual.
4. Ground Slope. Maximum ground slope for areas where a shallow PD system is
proposed shall be 40 percent. Any PD system proposed on slopes greater than 30
percent shall require the completion of a geotechnical slope stability report, prepared by a
qualified professional, and reviewed and accepted by SCEHD.
5. Dual System. Two shallow PD dispersal fields, each one hundred percent of the total
size required for the design sewage flow, shall be installed and interconnected with an
approved flow diversion device (pressure rated), intended to allow alternate use of the
two fields, when average site percolation rates exceed 60 MPL
D. DESIGN CRITERIA
1. Treatment. The following treatment requirements shall apply in connection with
the use of shallow PD systens:
a. Primary (septic tank) treatment shall be the minimum level of treatment.
b. Supplemental treatment, using an approved alternate treatment systerm,
may be used to allow reduced vertical separation distances as noted above.
2. Design Sewage Flow. Shallow PD systems shall be designed on the basis of the
projected sewage flow for the structure or facility served, determined in accordance
with sewage flow estimation guidelines elsewhere in the LAMP.
3 .Pressure Dosing. Septic tank or supplemental treatment system effluent shall be
applied to the shallow PD system by pressure dosing utilizing a pump/sump system.
Pressure distribution shall be designed in accordance with accepted
engineering practices to achieve, at a minimum:
a. Uniform dosing of effluent throughout the system of shallow trenches;
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b. Adequate flow rate, screening of effluent (an effluent filter), and suitable
piping network to preclude solids accumulation in the pipes or
clogging of discharge orifices;
¢. Suitable access provisions for inspection, testing, and adjustment of the
pressure distribution system; and
d. Dosing volume to achieve minimum of three (3) to five (5) doses per day
at design flow conditions.
4. Dispersal Trenches. Shallow PD trenches shall conform to the same design and
construction requirements as conventional leach line trenches, Section 2 of this
Technical Guidance Manual, with the exception that the piping shall consist of
pressure piping rather gravity piping.
5. Pressure Distribution Piping.
a, Pressure-Rated Pipe Material. All pipe, fitting, and valves shall be
pressure rated PVC pipe rated at a minimum of 150 PSI.
b. Solvent Welded. All joints in the pressure piping system shall be solvent
welded.
¢. Pipe Sizing. All pressure distribution pipes, valves, and fittings must be
adequately sized for the design flow, and shall be designed to minimize
friction losses to the maximum extent practicable.
d. Thrust blocks. Concrete thrust blocks, or equivalent restraint, shall be
provided at sharp changes in piping direction.
e. Shut-off Valve. The distribution lateral for each trench shall be fitted
with a shut-off valve to adjust or terminate the flow of individual trenches.
This valve may either be a ball or gate valve, and shall be located in a
utility/valve box.
f. Lateral End Riser and clean out. The end of each lateral shall be fitted
with a 90° fitting to facilitate line cleaning and hydraulic testing. The end
riser pipe shall also be fitted with a ball valve and/or threaded end cap or
plug, housed in a valve box extended to grade and capped.
6. Pump System. The pump shall be: (a) appropriate for sewage applications; (b) of the
size and type to meet hydraulic design requirements; and (c) designed and constructed in
accordance with pump system requirements in this Technical Guidance Manual.
7. Wastewater Application Rates. The wastewater application rates used for sizing
Shallow PD systems shall be the same as used for leach line systems.
. Trench Sizing. The required square footage of trench infiltrative surface shall be
calculated based on the design flow and the wastewater application rate (from the average
percolation rate of soils at the site). The required length of trench shall be calculated on a
combined bottom area and trench sidewall up to a maximum of five (5) square feet of
effective infiltrative surface per lineal foot of trench.
9. Inspection Wells. A minimum of three (3) inspection wells shall be installed within
and around the shallow PD system as follows:
a. Wells shall be located at the end of each lateral of the shallow PD system,
extending from the bottom of a dispersal trench to the ground surface with
perforations in the bottom six (6) inches. No annular space seal is required.
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b. One shall be located five (5) to ten (10) feet upslope of the shallow PD system,
midway along the length of the system, extending from the ground surface to a
depth of five (5) feet or an impermeable stratum, whichever is less.

¢. One shall be located five (5) to ten (10) feet downslope of the shallow PD
system, midway along the length of the system, extending from the ground
surface to a depth of five (5) feet or an impermeable stratum, whichever is less.

d. Inspection wells shall be constructed of two (2) to four (4) inch diameter pipe,
equipped with a wrench-tight cap or plug and a bottom cap. All wells shall be
perforated beginning at a depth of eighteen (18) inches below grade and extending
to the bottom of the pipe. Perforations shall consist of hacksaw slots at a nominal
one (1) inch spacing, or equivalent commercially slotted pipe. To prevent surface
water infiltration, inspection wells should be sealed with a bentonite or concrete
annular space seal (or equivalent), extending from the ground surface to a depth
of twelve (12) inches, minimum.

E. CONSTRUCTION PLANS AND CONSTRUCTION INSPECTION
1. Reference Guidelines. In addition to the requirements set forth herein, design and
construction of shallow PD systems shall utilize applicable guidelines contained in
the following references:

a. “Onsite Wastewater treatment Systems Manual”, U.S. EPA, February
2002, and as amended.

b. “Design Manual —~ Onsite Wastewater Treatment and Disposal Systems”
U.S. EPA October 1980.

2. Construction Plans. Construction plans for shallow PD systems shall include:

a. All relevant elevation data and hydraulic calculations;

b. Specific step-by-step construction guidelines for use by the installer;

¢. An erosion control plan for the area of disturbance for the system;

d. Recommended make and model of all applicable components;

e. Recommended pump system components, with cut sheets depicting float
settings;

f. Control panel programming; and

g. An inspection schedule listing critical control points.

3. Construction Inspection. At a minimum, inspection of the shallow PD system
installation shall include the items below. These are in addition to inspection work

required
contractor,

for any supplemental treatment system. Joint inspections between the designer,
property owner, and SCEHD may be required.

a. Pre-construction inspection where the location of various system components is

marked and construction procedures discussed;

b. Water tightness of all tanks;

¢. Layout and excavation of dispersal trenches and piping;

d. Drain rock material and placement method;

e. Piping installation and hydraulic squirt test;

f. Function and setting of all control devices; and
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g. Final inspection to verify all elements are in conformance with the approved
permit, all wells are installed, and erosion control has been completed.
4. The system designer shall prepare an Operations and Maintenance (O & M) Manual
for use by the property owner which shall describe the proper use of the system and allow the
owner, or other persons to conduct the minimum maintenance and monitoring/inspections
needed for the system.

F. MANAGEMENT REQUIREMENTS

Recommended minimum procedures and frequency for inspection, maintenance, monitoring,
and reporting activities for shallow PD systems are outlined as follows:

1. Inspections. Every six (6) to twelve (12) months - Conduct routine visual observations
of dispersal field, downslope area, and surrounding areas for wet areas, pipe leaks, or
damage, soil erosion, drainage issues, abnormal vegetation, or other problems. Also,
perform inspection of pump system. Record all inspection results.

2. Maintenance. Annually — Purge laterals, squirt, and balance lines, exercise valves,
perform work recommended by equipment manufacturer. Repair erosion, drainage,
and distribution system as needed and record all work done.

3. Water Monitoring and Sampling. Measure trench liquid levels in any monitoring
wells annually and obtain and analyze water samples from monitoring wells, as
applicable.

4. Reporting. Report findings to SCEHD when requested or immediately if public
health or water quality emergency exists (standard report should include dates,
observation/ monitoring well readings, other data collected, and performance
summary).

GUIDELINES FOR MOUND SYSTEMS

A. DESCRIPTION
A mound system consists of an elevated sand bed, built over native soil, with a pressure
dosed gravel distribution bed built into the top of the sand fill, and the entire system is then
covered by soil fill. Mound systems are intended to raise the soil absorption system above
grade and provide further treatment of effluent before it reaches native soils. The
construction and function of a mound system share some similarities with a sand filter. A
mound utilizes the shallow surface soils for broad distribution of effluent, and is used to
mitigate high water table and shallow soil depth conditions on flat or gently sloping sites.
Mound systems can be used where there are at least two (2) feet of native permeable surface
soils (above the water table or restrictive soils) on slopes of up to 20% depending on
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percolation rates. Mound systems are typically used without a supplemental treatment
system.

B. CONSTRAINTS ADDRESSED.
1. High groundwater;
2. Shallow soil over fractured rock over course alluvium;
3. Shallow soil over impermeable soil or bedrock;
4. Slow percolation at standard dispersal trench depths; and
5. Limited dispersal area.

C. SITING CRITERIA.
1. Setbacks. Horizontal setback requirements for mound systems shall be those
applicable to conventional leach line dispersal systems.
2. Vertical Separation Requirements.
a. Depth to Groundwater. Minimum depth to high groundwater, as measured from
the ground surface, shall vary according to soil percolation rates as follows:

Percolation Rate (MPI) Depth to Groundwater
1-5 3 feet
5+-120 2 feet

b. Soil Depth. Minimum depth of soil, as measured from the ground surface to
impermeable soil or rock, for mound systems shall be two (2) feet. This soil depth
shall apply within the mound fill area and in the adjacent area extending a distance of
twenty-five (25) feet down-slope of the mound.
3. Percolation Rate. Average percolation rate for mound systems shall be within the
range of 1 to 120 minutes per inch (MPI), as determined at depths of one (1) to two (2)
feet below the ground surface. These percolation requirements shall apply within
the mound f{ill area and in the adjacent area extending a distance of 25 feet down-slope of
the mound system,
4. Ground slope. Maximum ground slope for mound systems shall be 20% where the
percolation rate is in the range of 1 to 60 MPI and 15% for soils with a percolation rate
from 60+ to 120 MPI.
5. Reserve Area/Dual System. A reserve area having suitable soil/site conditions and
sufficient area for full 100% replacement of the primary mound shall be provided or a
complete dual primary and secondary mound system shall be installed initially. (See D.10
for circumstances requiring the installation of a dual system). In determining the
necessary space for the primary and secondary mounds, the required basal area of the
primary and secondary mounds shall not overlap. The surplus sand run-out and soil fill
may also not overlap unless the primary and secondary mounds are installed together as a
dual system.

D. DESIGN CRITERIA
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1. Treatment. The mound system shall be preceded by a septic tank sized for the design
sewage flow.
2. Design Sewage Flow. The mound shall be designed on the basis of the projected
sewage flow for the structure/project as determined in accordance with guidelines
elsewhere in this LAMP.
3. Pressure Dosing. Septic tank effluent shall be applied to the mound system by
pressure dosing with a pump system to achieve, at a minimum:

a. Uniform dosing of effluent over the surface application area of the mound

distribution bed;

b. Adequate flow rate, screening of effluent, and suitable piping network to

preclude solids accumulation in the pipes or clogging of discharge orifices;

c. Suitable access provisions for inspection, testing, and adjustment of the pressure

distribution system.

d. Dosing volume to achieve a minimum of three (3) to five (5) doses per day at

design flow conditions; and

e. At least one distribution lateral for every 36 inches of bed width.

Additional requirements for design and construction of pressure distribution piping
systems contained in “Guidelines for Shallow Pressure Distribution Systems” shall also

apply.

4. Pump Systems. The pump system shall be: (a) appropriate for sewage applications;
(b) of the size and type to meet the hydraulic design requirements; and (c) designed and
constructed in accordance with pump system requirements of this LAMP,
5. Sand Fill.
.a. Sand Specifications. The sand media shall be a medium coarse sand which
meets the following gradation specifications:

Sieve Size Percent Passing
3/8 100

#4 90 -100

#10 62— 100

#16 4582

#30 25-55

#50 5-20

#60 0-10

#100 0-4

#200 0-2

Documentation of laboratory sieve analysis results for the proposed sand fill
material may be requested by SCEHD to verify conformance with the above
specifications.
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b. Sand Depth. The minimum depth of sand fill, below the gravel distribution
bed, shall be twelve (12) inches. The minimum depth of sand fill shall be
increased to 24 inches for sites where the average percolation rate is between 1
and 5 MPI; such sites also require greater separation to groundwater below the
ground surface (3 feet rather than 2 feet).
c. Lateral Dimensions. The sand shall be placed as a continuous fill extending in
lateral dimensions as necessary to meet the following minimum requirements:
i. Top of the sand fill shall extend horizontally beyond the gravel
distribution bed:
-one (1) foot in the upslope direction.
-two (2) feet in the upslope direction.
-two (2) feet in the longitudinal (side) direction.
jii. Maximum slope from the top of the sand shall be three horizontal to
one vertical beyond the dimensions given in 1 above.
iii. Bottom of the sand fill shall be large enough to meet minimum mound
(requirements based on basal area and linear loading rate criteria (below).
6. Gravel Distribution Bed.
a. Material. The gravel distribution bed shall consist of 3/8-inch double-washed
pea gravel, substantially free of fines.
b. Depth. Pea gravel shall extend a minimum of six (6) inches below the invert
and two (2) inches above the top of the distribution piping.
¢. Width. Maximum trench width of the distribution bed shall be ten (10) feet.
d. Level. The bottom of the distribution bed shall be level; and the downslope
side shall be parallel to the slope contour.
7. Silt Barrier. The gravel distribution bed shall be covered in its entirety with a
geotextile (filter fabric) silt barrier. Filter fabric shall either be polyester, nylon, or
polypropylene, or any combination thereof, and shall be suitable for underdrain
applications. Filter fabric shall be non-woven, shall not act as a wicking agent, and shall
be permeable.
8. Soil Cover.
a. Material. A continuous soil cover shall be placed over the entire distribution
bed and sand fill. The soil cover shall consist of a medium, loamy textured soil.
b. Depth. Soil cover depth shall be a minimum of twelve (12) inches and a
maximum of eighteen (18) inches over the top of the distribution bed, and twelve
(12) inches over the sand fill portion of the mound. Soil cover over the
distribution bed shall be crowned to promote runoff, and compacted by track
rolling, minimum of two (2) passes or other method giving similar results.
c. Lateral Extension. The soil cover shall extend 2 minimum of four (4) feet
beyond the perimeter edge of the sand fill in all directions.
9. Wastewater Application Rate. The maximum wastewater application rates used for
sizing the surface area of the distribution bed and sand basal area shall be as follows:
a. Distribution Bed
i. 1.2 gpd/ft for individual residential OWTS; and
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ii. 1.0 gpd/ﬂ:2 for commercial, industrial, institutional, and multi-
residential OWTS.

A reduction in the above wastewater loading rates or other provisions to insure
the long-term integrity and performance of the mound distribution bed, may be
required for high strength waste flows, such as from restaurants.

b. Sand Basal Area. The basal area of the sand fill shall be sized to meet

minimum basal wastewater application rates and linear loading requirements as

follows:

i. Basal Wastewater Application Rates.
Effective Application Area.
-For level sites (0 — 2%) slope the effective basal wastewater
application area includes the entire sand fill area.
-For sloping sites (>2% slope) the effective basal wastewater
application area includes the sand basal area immediately below
and directly down-slope (at right angles to the natural slope
contours) of the distribution bed.
- The sand basal area shall also be large enough to contain the
required gravel distribution bed (with the horizontal lateral
extensions required of the basal area and the 3 to I slope down to
the native surface).
Wastewater Flow. The wastewater flow used for sizing the basal
area shall be the design flow for the system.
Application Rates. The maximum sand basal area application rate
shall not exceed the septic tank effluent application rate based on
the demonstrated average percolation rate of the upper 12 to
24 inches of soil depth at the site.
ii, Linear Loading Requirements.

~Linear Loading Rate Definition. Linear loading rate is defined
as the volume of wastewater flow (in gpd) divided by the effective
length of the disposal system measured along the slope contour.
-Effective Length. The effective length (L) of the mound system
for determining the linear loading rate shall be the length of gravel
distribution bed along the down-slope edge. Separate linear
loading rate calculations shall be made for the primary and
secondary (reserve) systems. The effective length of each mound
may overlap for purposes of determining compliance with linear
loading rate criteria, since only one system would be in use at a
given time.
-Wastewater Flow. The wastewater flow used for determining the
linear loading rate shall be as follows:
-150 gpd/bedroom for residential systems;
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-Design flow rate for commercial, institutional, industrial, and
multi-residential systems.

-Loading Rate Criteria. Maximum linear loading rates for mound
systems vary according to ground slope and percolation rate as
shown below. If a variance from these criteria is proposed, it must
be supported by detailed groundwater mounding analysis carried
out in accordance with accepted methodology and/or scientific
references dealing with water movement in soils and utilizing site
specific hydraulic conductivity (permeability) data.

Maximum Linear Loading Rates

Soil Depth  Ground Slope Percolation Rate (MPI)
(ft) (%) 1-30 30+- 60 60+-120
2t02.5 0-10 5 4 3

10+-20 6 5 4
2.5+-3.0 0-10 7 6 5

10+-20 8 7 6
3.0+-4.0 0-10 9 8 7

- 10+-20 10 9 8

>4.0 0-10 11 10 9

10+ - 20 12 i1 10
10. Dual Mound Systems.

separation

a. Dual System Requirement. Dual mound systems shall be required for any

system where the average site percolation rate exceeds 60 MPI or, due to space

constraints, the sand fill run-out of the primary mound overlaps the sand fill run-

out of the secondary mound.

b. Distribution Bed Placement. Dual mound systems shall have at least two (2)

distinctly separate distribution beds. The beds may be placed within one

continuous mound or in separate mounds. The distribution beds may be placed

end-to-end or up-slope/down-slope of one another subject to meeting minimum

sizing requirements for basal and linear loading rates above.

c¢. Distribution Bed Separation. The minimum lateral (i.e., end-to end)
between distribution beds in a dual mound system shall be six (6) feet.

d. Effective Basal Area. For dual mound systems the effective basal area for

sizing the two systems shall not overlap.

e. Alternate Dosing. The distribution beds for dual mound systems shall be

designed and operated to provide alternate dosing and resting of the beds.

11. Inspection Wells. A minimum of six inspection wells shall be installed within and
around mound systems as follows:

a. One shall be placed near the center of the mound, extending from the mound
surface to the bottom of the gravel distribution bed.
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b. One shall be located within the effective basal area (outside the distribution

bed), extending from the surface to six (6) inches into the native soil.

c. Four shall be located, respectively, midway along each of the four sides of the
mound, near the toe of the slope, extending from ground surface to a depth of five
(5) feet or the depth of impermeable materials, whichever is less.

d. Inspection wells shall be constructed of two (2) inch to four (4) inch diameter
pipe, equipped with a wrench-tight cap or pipe plug and a bottom cap. All wells
shall be perforated beginning at a depth of 18 inches below grade and extending
to the bottom of the pipe. Perforating shall consist of hacksaw slots at nominal
one (1) inch spacing, or equivalent commercially-slotted pipe. To prevent surface
water infiltration, inspection wells should be sealed with a bentonite or concrete
annular seal (or equivalent) to a depth of 12 inches, minimum.

E. CONSTRUCTION PLANS AND CONSTRUCTION INSPECTIONS
1. Reference guidelines. Construction of mound systems shall be in accordance with

guidelines contained in the following references:

a. “Design and Construction Manual for Wisconsin Mounds”, Small Scale Waste
Management Project, University of Wisconsin, Madison, January 2000, including
any amendments.

b. “Onsite Wastewater Treatment Systems Manual”, U.S. EPA February 2002,

2, Construction Plans. Construction plans for mound systems shall include:

settings;

a. All relevant elevation data and hydraulic calculations;

b. Specific step-by-step construction guidelines and notes for use by the installer;
¢. Erosion control plan;

d. Recommended make and model of components;

¢. Recommended pump system components, with cut sheet depicting float

f. Control panel programming; and
g. An inspection schedule listing critical control points.

3. Construction Inspection. At a minimum, inspection of the mound system installation

should include the following. Joint inspections by the system designer, installation
contractor, property owner, and SCEHD may be required.

a. Pre-construction inspection where the construction staking or marking of the
mound system is provided and construction procedures discussed;

b. Water tightness of all tanks;

¢. Clearing and ripping/plowing of the mound basal area soils;

d. Sand material and placement;

e. Pea gravel distribution bed and piping installation;

f. Hydraulic squirt test of the distribution system;

g. Functioning and setting of all control devices;

h. Placement of filter fabric silt barrier and soil cover;
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Final inspection to verify that all construction elements are in conformance with the
approved plan/permit and specifications, all inspection wells are installed, and erosion
control has been completed.

The system designer shall prepare an Operations and Maintenance (O & M) Manual for
use by the owner which shall describe the proper use of the system and allow owners, or
other persons, to conduct the minimum maintenance and monitoring/inspections needed
for the system.

F. MANAGEMENT REQUIREMENTS.

The recommended minimum procedures and frequency for inspection, maintenance, monitoring,
and reporting activities for mound systems are outlined as follows:
L. Inspections. To be conducted according to permit conditions, typically every six (6) to
twelve (12) months.
a. Conduct routine visual observations of mound and downslope areas and
surroundings for wet areas, pipe leaks, or damage, soil erosion, drainage issues,
abnormal vegetation, burrowing animals, or other problems.
b. Perform all inspections of pump and appurtenances per the O & M
Manual.
¢. Record observations.
2. Maintenance. To be completed according to O & M Manual recommendations,
typically annually unless otherwise specified.
a. Purge laterals, squirt, and balance.
b. Exercise valves.
c. Perform all maintenance work as recommended by equipment manufacturer for
any special components,
d. Maintain mound area landscape vegetation as needed.
e. Investigate and repair erosion, drainage, or other field problems as needed.
f. Investigate and perform distribution system corrective work, as needed.
g. Record all work done.
3. Water Monitoring and Sampling,
a. Measure and record water levels in observation/monitoring wells in distribution
bed, sand fill, and around mound perimeter at least annually.
b. Obtain and analyze water samples from monitoring wells, when system failure
is suspected.
4. Reporting. To be done when requested.
a. Report findings to SCEHD.
b. Standard report to include dates, observation well and monitoring well
readings, and other data collected work performed, and performance summary.
¢. Report public health/water quality emergency to SCEHD immediately.
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GUIDELINES FOR AT-GRADE SYSTEMS

A. DESCRIPTION

At-grade systems are similar to mound systems, except that they do not include the sand bed; the
gravel distribution bed is placed directly on the scarified (i.e., plowed) soil surface. They are
often used in conjunction with a supplemental treatment system. They can be used in the same
types of situations as mound systems to overcome shallow soil depths and high groundwater.

B. CONSTRAINTS ADDRESSED
1. High groundwater;
2. Shallow soil over impermeable soil or bedrock;
3. Shallow soil over fractured rock or course alluvium; and
4. Limited dispersal area.

C. SITING CRITERIA
1. Setbacks. Horizontal setback requirements for At-grade systems shall be those
applicable to conventional dispersal fields.
2. Vertical Separation Requirements.
a. Depth to Groundwater. Minimum depth to seasonal high groundwater for At-
grade systems, as measured from the ground surface, shall vary according to soil
percolation rate and the level of treatment provided.

Percolation Rate Depth to Groundwater Soil Depth

(MPI) Primary Supplemental Primary Supplemental
Treatment Treatment Treatment Treatment

1-5 4ft 3ft 3ft 21t

5+-60 3ft 2ft 3ft 2ft

60+-120 3ft 2ft 3ft 2ft

b. Minimum Soil Depth. Minimum soil depth, as measured from the ground
surface to impermeable soil or rock, for At-grade systems shall vary according to
soil percolation rate and the level of treatment provided as shown above. These
minimum soil depth requirements shall apply within the dispersal field and in the
adjacent area extending a distance of 25 feet down-slope of the At-grade system
on sloping sites, and a distance of 15 feet on all sides on level sites.
3. Percolation Rate. Average percolation rate for At-grade systems shall be within the
range of 1 to 120 minutes per inch (MPI), as determined from testing at two (2) to three
(3) feet below ground surface. Where the percolation rate is in the range of 60+ to 120
MPI, supplemental treatment shall be required. These percolation requirements shall
apply within the dispersal field and in adjacent area extending a distance of 25 feet down-
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slope of the At-grade system on sloping sites, and a distance of 15 feet on all sides on
level sites.

4. Ground slope. Maximum ground slope for At-grade systems shall be 20%.

5. Reserve Area/Dual System. A reserve area having suitable site conditions and
sufficient area for full, 100% replacement of the primary At-grade system shall be
provided or a complete dual primary and secondary At-grade shall be installed initially.
See D.8 for circumstances requiring the installation of a dual system (and applicable
requirements). In determining the necessary space for a primary and secondary (reserve)
field, the required gravel distribution bed area of the primary and secondary At-grade
shall not overlap. The surplus soil fill run-out may also not overlap unless primary and
secondary At-grades are both installed at the same time (as a dual system).

D. DESIGN CRITERIA
1. Treatment. The following treatment requirements shall apply in connection with the
use of At-grade systems:
a. Primary (septic tank) treatment shall be a minimum level of treatment, and
shall be acceptable where the average percolation rate is in the range of 1 — 60
MPI and the applicable vertical separation distances are met.
b. Supplemental treatment, using an approved alternative treatment system
identified in this manual, shall be required where the average percolation rate is
between 60+ and 120 MPI, and/or to allow compliance with reduced vertical
separation distances.
2. Design Sewage Flow. At-grade systems shall be designed on the basis of the projected
sewage flow for the structure or facility being served or determined in accordance with
sewage flow estimation guidelines in this LAMP.
3. Pressure Dosing. Wastewater effluent, from the septic tank or supplemental treatment
system, shall be applied to the At-grade system by pressure dosing, utilizing a pump
system. The pressure distribution system shall be designed in accordance with accepted
engineering practices to achieve, at a minimum:
a. Uniform dosing of effluent over the surface of the At-grade distribution bed;
b. Adequate flow rate, screening of effluent, and suitable piping network to
preclude solids accumulation in the pipes or clogging of discharge orifices;
¢. Suitable access provisions for inspection, testing, and adjustment of the
pressure distribution system;
d. Dosing volume to achieve a minimum of three (3) to five (5) doses per day at
design flow conditions; and
¢. At least one lateral for every 36 inches of distribution bed width.
Additional requirements for design and construction of pressure distribution piping
systems contained in guidelines for shallow pressure distribution systems shall also
apply.
4. Pump System. The pump system shall be: (a) appropriate for the sewage applications;
(b) of the size and type to meet hydraulic design requirements; and (c) designed and
constructed in accordance with pump requirements provided in this LAMP.
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5. Gravel Distribution Bed.
a. Material. The distribution bed shall consist of 3/8 inch double-washed pea
gravel, substantially free of fines.
b. Depth. Pea gravel shall extend a minimum of six (6) inches below the invert
and two (2) inches above the top of the distribution piping.
¢. Width. Maximum width of the distribution bed shall be ten (10) feet. Long,
narrow distribution bed configurations are preferred.
d. Wastewater Application Rate. The wastewater application rate used for
sizing the basal surface area of the distribution bed (i.e., soil infiltrative surface)
shall be the same as for conventional leach lines. A reduction of these loading
rates or other provisions to insure the long-term integrity and performance of the
At-grade distribution bed may be required for high strength waste flows, such as
from restaurants.
e. Minimum Basal area Sizing. At a minimum, sizing of the distribution bed
basal area shall be determined by dividing the design wastewater flow (in gpd) by
the applicable application rate for soils at the site.
f. Linear Loading Rate Requirements. The length of the distribution bed shall
be sized to meet maximum linear loading rate criteria as follows:
i. Linear Loading Rate Definition. Linear loading rate is defined as the
volume of wastewater flow (in gpd) divided by the effective length of the
dispersal system measured along the slope contour.
ii. Effective length. The effective length (LO of the At-grade system for
determining the linear loading rate) shall be the length of the gravel
distribution bed measured along the down-slope edge. Separate linear
loading rate calculations shall be made for the primary and secondary
(reserve) systems. However, the effective length of each field may overlap
for purposes of determining compliance with linear loading rate criteria.
iii. Wastewater Flow. The wastewater flow used for determining the
linear loading rate shall be as follows:
e 100 gpd/bedroom for residential systems;
® Design sewage flow rate for commercial, institutional, industrial,
and multi-residential systems.
iv. Loading Rate Criteria. Maximum linear loading rates for At-grade
systems vary according to ground slope and percolation rates as shown
below. If a variance from these criteria is proposed, it must be supported
by detailed groundwater mounding analysis carried out in accordance with
accepted methodology and/or scientific references dealing with water
movement in soils and utilizing site specific hydraulic conductivity data.
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Maximum Linear Loading Rates (gpd/lineal foot)

Soil Depth Ground slope Percolation Rate (MPI)
(ft) (%) 1-30 30+-60 60+ - 120
2.0t03.0 0-10 5 4 3

10+-20 6 5 4
3.0t04.0 0-10 7 6 5

10+-20 8 7 6
4.0t05.0 0-10 9 8 7

10+-20 10 9 8
>5.0 0-10 11 10 9

10+-20 12 11 10

6. Silt Barrier. The gravel distribution bed shall be covered in its entirety with a
geotextile (filter fabric) silt barrier. Filter fabric shall either be polyester, nylon, or
polypropylene, or any combination thereof, and shall be suitable for underdrain
applications. Filter fabric shall be non-woven, shall not act as a wicking agent, and shall
be permeable.
7. Soil Cover.
a. Material. A continuous soil cover shall be placed over the entire distribution
bed. The soil cover shall consist of a medium, loamy texture soil.
b. Depth. Soil cover shall be a minimum of twelve (12) inches and a maximum of
eighteen (18) inches over the top of the distribution bed. Soil cover over the
distribution bed shall be crowned to promote rainfall runoff, and be compacted by
track-rolling, minimum of two passes or other similar method.
c. Lateral Extension. The soil cover shall extend a minimum of four (4) feet
beyond the perimeter edge of the gravel bed in the upslope and side directions. In
the down-slope direction, the soil cover extension beyond the downslope edge of
the gravel bed shall vary according to slope as follows:

Ground Slope (%) Soil Fill Extension (ft)
0-2 4
3-4 6
5-6 8
7-8 10
9-10 12
11-12 14
13-14 16
15-16 18
17-18 20
19-20 24

8. Dual At-grade Systems.
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a. Dual System Requirement. Dual At-grade systems shall be required for any
system where the average site percolation rate exceeds 60 MPI or, due to space
constraints, the soil cover run-out of the primary At-grade system overlaps the
soil cover run-out area of the secondary At-grade system.
b. Distribution Bed Placement. Dual At-grade systems shall have at least two
(2) distinctly separate distribution beds. The beds may be placed with one
continuous soil cover fill or with independent soil cover fill. The distribution beds
may be placed end-to-end or upslope/downslope of one another, subject to
meeting minimum sizing requirements determined from basal area and linear
loading criterja above.
¢. Distribution bed separation. The minimum lateral (i.e., end-to-end) separation
between distribution beds for a dual At-grade system shall be six (6) feet.
d. Alternate Dosing. The distribution beds for dual or multiple At-grade systems
shall be designed and operated to provide alternate dosing and resting of beds.

9. Inspection Wells. A minimum of three (3) inspection wells shall be installed within

and around At-grade systems as follows:

a. Wells shall be located at the end of each lateral of the At-grade system,
extending from the ground surface to the bottom of the distribution bed with
perforations in the bottom six (6) inches. No annular space seal is required.
b. One shall be located five (5) to ten (10) feet upslope of the At-grade system,
midway along the length of the At-grade system, extending from the ground
surface to a depth of five (5) feet or to contact with an impermeable stratum,
whichever is less.
¢. One shall be located midway along the downslope length of the At-grade
system, within five (5) to ten (10) feet from the toe of the fill slope, extending
from the ground surface to a depth of five (5) feet or to contact with an
impermeable stratum, whichever is less.
d. Inspection wells shall be constructed of two (2) to four (4) inch diameter pipe,
equipped with a wrench-tight cap or plug and a bottom cap. All wells shall be
perforated beginning at a depth of eighteen (18) inches below grade and extending
to the bottom of the pipe. Perforations shall consist of hacksaw slots at a nominal
one (1) inch spacing, or equivalent commercially slotted pipe. To prevent surface
water infiltration, inspection wells should be sealed with a bentonite or concrete
annular space seal (or equivalent), extending from the ground surface to a depth
of twelve (12) inches, minimum.

E. CONSTRUCTION PLANS AND CONSTRUCTION INSPECTION

1. Reference Guidelines. Construction of At-grade systems shall be in accordance with
guidelines contained in the following references:
a. “Wisconsin At-grade Soil Absorption System Siting, Design, and Construction
Manual”, Small Scale Waste Management Project, University of Wisconsin —
Madison, 1990.
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b. “Onsite Wastewater Treatment Systems Manual”, U.S. EPA, February 2002.

c. “At-grade Component Using Pressure Distribution Manual for Private Onsite

Wastewater Treatment Systems”, State of Wisconsin, Department of Commerce,

1999.
2. Construction Plans. Construction plans for At-grade systems shall include:

a. All relevant elevation data and hydraulic calculations;

b. Specific step-by-step construction guidelines and notes for use by the installer:

c. Erosion control plan;

d. Recommended make and model of all components;

e. Recommended pump system components, with cut sheet depicting float
settings;

f. Control panel programming; and

g. An inspection schedule listing critical control points.
3. Construction Inspection. At a minimum, inspection of the At-grade system
installation should include the following. This is in addition to inspection work required
for a supplemental treatment system, if used. Joint inspection by the system designer,
installation contractor, the owner and SCEHD may be required.

a. Pre-construction inspection where the construction staking or marking of the

At-grade system is provided and construction procedures discussed;

b. Water tightness of all tanks;

¢. Clearing and ripping/plowing of the At-grade basal area soils;

d. Pea gravel distribution bed and piping installations;

e. Hydraulic (squirt) test of the distribution system;

f. Functioning and setting of all control devices;

g. Placement of filter fabric silt barrier and soil cover; and

h. Final inspection to verify that all construction elements are in conformance

with the approved plans and specifications, all inspection wells are installed, and

erosion control has been completed.
Final inspection to is verify that all construction elements are in conformance with the
approved plan/permit and specifications, all inspection wells are installed, and erosion
control has been completed.

The system designer shall prepare an Qperations and Maintenance (O & M) Manual for
use by the owner which shall describe the proper use of the system, and allow the owner,
or other persons, to conduct the minimum maintenance and monitoring/inspections
needed for the system.

F. MANAGEMENT REQUIREMENTS

Recommended minimum procedures and frequency for inspection, maintenance, monitoring, and
reporting activities for At-grade systems are as follows:

1. Inspections. To be conducted according to the O & M Manual.
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a. Conduct routine visual inspection of At-grade fill and downslope area and
surroundings for wet areas, pipe leaks or damage, soil erosion, drainage issues,
abnormal vegetation, burrowing animals, or other problems.
b. Perform all inspections of pump and appurtenances.
c. Record all observations.
2. Maintenance. Perform distribution system maintenance annually and other
maintenance as specified in the O & M Manual.
a. Purge laterals, squirt, and balance when possible;
b. Exercise all valves where accessible;
¢. Perform all maintenance work as recommended by equipment manufacturer for
any special valves or other components;
d. Maintain fill area landscape vegetation, as applicable, and as needed;
e. Investigate and repair erosion, drainage, or other dispersal field problems, as
needed;
f. Investigate and perform distribution system corrective work, as needed; and
g. Record all work performed.
3. Water Monitoring and Sampling. Measure dispersal system water levels annually
and conduct other monitoring according to the O & M Manual as applicable.
a. Measure and record water levels in observation wells in distribution bed and
around system perimeter;
b. Obtain and analyze water samples from monitoring wells, as applicable, when
system failure is suspected.
4. Reporting. To be done according to O & M Manual recommendations.
a. Report findings to SCEHD when requested;
b. Standard report should include dates, observations, and inspection well
readings, and other data collected, work performed, corrective actions taken, and
performance summary; and
¢. Report public health/water quality emergency to SCEHD immediately.

GUIDELINES FOR PRESSURE-DOSED SAND TRENCH SYSTEMS

A. DESCRIPTION

Pressure-dosed sand trench systems (PDST) systems are a variation of a shallow pressure
distribution system that utilizes a medium grade sand in place of a portion of the gravel fill in the
dispersal trench to improve treatment of effluent and normalize flow of effluent before it reaches
the trench bottom. Treatment occurring in the sand fill can enhance the acceptance rate of native
soils beneath the trench. This type of design can also be used with supplemental treatment, and is
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well suited for conditions where underlying soils are highly permeable and/or groundwater
beneath a system is especially vuinerable to wastewater contaminants,

B. CONSTRAINTS ADDRESSED

1. High groundwater; and
2. Rapid percolation.

C. SITING CRITERIA

1. Setbacks. Horizontal setback requirements for PDST systems shall be those applicable

to conventional leach line dispersal fields.

2. Vertical Separation Requirements,
a. Depth to Groundwater. Minimum depth to seasonal high groundwater for
PDST systems, as measured from the trench bottom, shall vary according to soil
percolation rate, level of treatment provided, and sand fill thickness as follows:

Percolation Rate Depth to Groundwater (ft)

(MPD) Primary Treatment Supplemental Treatment
1-5 3! 2?

5+- 120 2’ 2?

! 24-inch sand thickness beneath pipe
2 12-inch sand thickness beneath pipe
3 6-inch sand thickness beneath pipe

b. Soil Depth. Minimum depth of soil, as measured from ground surface to
impermeable soil or rock, for PDST systems shall be 2 feet.
3. Percolation Rate. Average percolation rate for PDST systems shall be within the
range of 1 to 120 minutes per inch (MPI), as determined in accordance with standard
percolation requirements for conventional dispersal trenches.
4. Ground Slope.
a. Maximum ground slope in areas used for PDST systems shall be 40 percent.
b. Any PDST located on slopes greater than 30 percent shall require the
completion of a slope stability report approved by a registered professional.
5. Dual System. When the average site percolation rate exceeds 60 MPI, two PDST
dispersal fields, each one hundred percent of the total size required for the design flow,
shall be installed and interconnected with an approved flow diversion device (pressure
rated), intended to allow alternate use of the two fields.

D. DESIGN CRITERIA
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1. Treatment. The following requirements shall apply in connection with the use of
PDST systems:
a. Primary (septic tank) treatment shall be the minimum level of treatment, and
shall be acceptable where the applicable vertical separation distances are met (see
C. above).
b. Supplemental treatment, using an approved alternative treatment system
identified in this LAMP, may be used to allow compliance with reduced vertical
separation distances in C. above.
2. Design Sewage Flow. PDST systems shall be designed on the basis of the projected
sewage flow for the structure or facility being served, or determined in accordance with
sewage flow estimation guidelines. System size uses trench bottom and no sidewall.
3. Pressure Dosing. Septic tank or supplemental treatment system effluent shall be
applied to the PDST system by pressure dosing, utilizing either an automatic dosing
siphon or a pump system. The pressure distribution system is to be designed in
accordance with accepted engineering practices to achieve, at a minimum:
a. Uniform dosing of effluent throughout the system of PDST trenches;
b. Adequate flow rate, screening of effluent, and suitable piping network to
preclude solids accumulation in the pipes or clogging of discharge orifices;
c. Suitable access provisions for inspection, testing, and adjustment of pressure
distribution piping system; and
d. Dosing volume to achieve a minimum of three (3) to five (5) doses per day at
design flow conditions.
e. Additional requirements for design and construction of pressure distribution
piping systems contained in “Guidelines for Pressure Distribution Systems”
above, shall also apply.
4. Pump System. The pump system shall be: (a) appropriate for sewage applications; (b)
of the size and type to meet hydraulic design requirements; and (c) designed and
constructed in accordance with pump system requirements of this Technical Guidance
Manual.
5. Drain field Trenches. PDST drain field trenches shall conform to the same design and
construction requirements as shallow PD trenches, per this Technical Guidance Manual,
with the exception that the filter trench material (below the distribution pipe) shall consist
of a minimum of six (6) inches of double-washed pea gravel underlain by six (6) to
twenty-four (24) inches of medium sand fill per C.2.a. above and D.8. below.
Additionally, system dosing shall not exceed those numbers given in section 9.a and 9.b
below.

Trench Width. Trench widths for PDST systems shall be as follows:

a. For septic tank effluent: 18 to 36 inches
b. With supplemental treatment: 12 to 36 inches

6. Sand Fill.
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a. Sand Specifications. The sand media shall be a medium to coarse sand that
meets the following gradation specifications:

Sieve Size Percent Passing
3/8 100

#4 90— 100
#10 62 —100
#16 4582
#30 25-55
#50 5-20
#60 0-10
#100 0-4
#200 0-2

Documentation of laboratory sieve analysis results for the proposed sand fill material
shall be supplied to SCEHD to verify conformance with the above specifications.

b. Depth of Sand. The minimum depth of sand below the drain rock shall be as

follows:
i For septic tank effluent:
e 1 —5MPI percolation: 247
e 5+ -120 MPI percolation: 127
ii With supplemental treatment:
e 1 -5 MPI percolation: 127

e 5+ - 120 MPI Percolation 6”

8. Wastewater Application Rates. Wastewater application rates used for system sizing
shall include consideration for both the: (a) pea gravel — sand interface; and sand-soil
interface, bottom area only. The more restrictive criterion shall govern system sizing.
a. Pea Gravel - Sand Interface. The wastewater application rate used for sizing
the pea gravel — sand interface shall be:

i, 1.2 gpd/ft* for individual residential OWTS.
ii. 1.0 gpd/f’[2 for commercial, industrial, institutional, and multi-
residential OWTS.
b. Sand — Soil Interface. The wastewater application rate for sizing the sand —
soil interface (considering bottom area only) shall be based upon representative
percolation test results for the soil zone corresponding with trench bottom depth
as shown below:

Percolation Rate (MPI) Wastewater Loading Rate (MPI)
1-5 1.2
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10 0.56

24 0.41
30 0.375
45 0.31
60 0.29
90 0.22
90+ - 120 0.18

Reduction in the above wastewater loading rates or other provisions to insure the long
term integrity and performance of the PDST trenches may be required for high strength
waste flows, such as from restaurants.

9. Trench Sizing. The Required square footage of trench infiltrative surface shall be
calculated based on design flow and the applicable wastewater application rate above.
The required length of trench shall be calculated based on the bottom area only, up to a
maximum of three (3) square feet of effective infiltrative surface per lineal foot of trench.
10. Inspection Wells. A minimum of three (3) inspection wells shall be installed within
and around PDST systems for the purpose of checking groundwater levels periodically,
and may also be used for water quality sampling, as needed. Inspection wells shall extend
to a depth of three (3) feet below the bottom of the PDST trenches or to contact with
impermeable materials, whichever is less. The inspection wells shall be constructed and
located as follows:
a, One shall be located upslope of the dispersal field, typically 10 to 15 feet away,
to serve as a background or control well;
b. Wells shall be located at the end of each dispersal trench, extending from the
bottom of the dispersal trench to the ground surface with perforations in the
bottom six (6) inches. No annular seal is required;
¢. One shall be located down-slope of the dispersal field, typically 10 to 25 feet
from the lowest trench, and positioned to provide a representative point for
monitoring the area estimated to be in the probable path of wastewater;
d. Inspection wells shall be constructed of two (2) to four (4) inch diameter pipe, .
equipped with a wrench tight cap or plug and a bottom cap. All wells shall be
perforated beginning at a depth of 18 inches below grade and extending to the
bottom of the pipe. Perforations shall consist of hacksaw slots at a nominal one
(1) inch spacing, or equivalent commercially slotted pipe. To prevent surface
water infiltration, inspection wells should be sealed with a bentonite or concrete
annular seal (or equivalent) to a depth of twelve (12) inches, minimum.

E. CONSTRUCTION PLANS AND CONSTRUCTION INSPECTION
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1. Reference Guidelines. In addition to the requirements set forth herein, design and
construction of PDST systems shall generally follow guidelines contained in the
following references:

a. “Onsite Wastewater Treatment Systems Manual”, U.S. EPA, February 2002

and as amended.

b. “Design Manual — Onsite Wastewater Treatment and Disposal Systems” U.S.

EPA, October 1980
2. Construction Plans. Construction plans for PDST systems shall include:

a. All relevant elevation data and hydraulic calculations;

b. Specific step-by-step construction guidelines and notes for use by the installer;

¢. Erosion control plan for any site over 20% slope, utilizing cover fill, or design

flow greater than 1,000 gpd;

d. Recommended make and model of any components;

e. Recommended pump system components with cut sheets depicting float
settings;

f. Control panel programming; and

g. An inspection schedule listing critical control points.
3. Construction Inspection. At a minimum, inspection of the PDST system installation
should include the following. This is in addition to inspection work required for a
supplemental treatment system, if used. Joint inspection by the system designer,
installation contractor, property owner and SCEHD may be required.

a. Pre-construction inspection where the construction staking or marking of the

various system components is provided and construction procedures is discussed;

b. Water tightness of all tanks;

c. Layout and excavation of dispersal trenches and piping;

d. Sand and drain rock materials and placement;

e. Piping installation and hydraulic “squirt” test of the distribution system;

f. Functioning and setting of all control devices, and;

g. Final inspection to verify that all construction elements are in conformance

with the approved plans and specifications, all performance wells are installed,

and erosion control has been completed.
The system designer shall prepare an Operation and Maintenance (O & M) Manual for
use by the property owner which shall describe proper use of the system and allow the
owner, or other person, to conduct the minimum maintenance and monitoring/inspections
needed for the system.

F. MANAGEMENT REQUIREMENTS
Recommended minimum procedures and frequency for inspection, monitoring, and reporting

actrvities for pressure dosed sand trench systems are outlined as follows:
1. Inspections. To be conducted according to the O & M Manual recommendations.
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a. Conduct routine visual observations of dispersal field and downslope area and
surrounding areas for wet areas, pipe leaks, or damage, soil erosion issues,
abnormal vegetation or other problems.
b. Perform other inspection recommended of the pump system.
2. Maintenance. Distribution system maintenance to be conducted per O & M Manual
recommendations.
a. Purge laterals, squirt, and balance;
b. Exercise valves;
¢. Perform all maintenance work as recommended by equipment manufacturer for
any special valves/equipment;
d. Investigate and repair erosion, drainage, or other disposal field problems, as
needed;
e. Investigate and perform distribution system corrective work, as required; and
f. Record all work done.
3. Water Monitoring and Sampling. To be performed per O & M manual
requirements:
a. Measure and record water levels in trench observation wells;
b. Measure and record water levels in dispersal field monitoring wells;
¢. Immediately report any continuous ponding at sand interfaces that may indicate
the formation of a restrictive biomat.
d. Obtain and analyze water samples from the monitoring wells when evidence of
system failure exists.
4. Reporting.
a. Report findings to SCEHD when requested;
b. Standard report should include dates, observation well and monitoring well
readings, and other data collected, work performed corrective actions taken, and
performance summary;
¢. Report public health/water quality emergency to SCEHD immediately.

GUIDELINES FOR SUBSURFACE DRIP DISPERSAL SYSTEMS

A. DESCRIPTION

Subsurface drip dispersal is a method for disposal of treated and filtered wastewater that uses
special drip tubing designed for use with wastewater. The drip line is normally placed six (6) to
twelve (12) inches below the ground surface and makes use of the most biologically active soil
zone for distribution, nutrient uptake, and evapotranspiration of the wastewater. A drip dispersal
system is comprised of small diameter (1/2” to 1”) drip lines, usually spaced about 24 inches
apart, with emitters located 12 to 24 inches on center along the drip line. Effluent is conveyed
under pressure to the drip line laterals, normally with timed doses. Prior to dispersal, the effluent
requires supplemental treatment.

Drip dispersal has several advantages, including (a) it can be effective in very shallow soil
conditions since it distributes the wastewater very uniformly to all of the available soil in the
field; (b) it can be installed in multiple small discontinuous zones, allowing the hydraulic load to
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be spread widely rather than concentrated in main areas as with other dispersal systems; (c)
installation on steeper slopes causes less soil disturbance and erosion or slope stability hazards;
and (d) water movement away from drip emitters is substantially by unsaturated/capillary flow,
which maximizes contact with and treatment by the soil.

B. CONSTRAINTS ADDRESSED

1. High Groundwater;

2. Shallow soil over impermeable soil or bedrock;

3. Shallow soil over fractured rock or course alluvium;
4. Slow percolation at standard dispersal trench depths;
5. Steep slopes;

6. Limited dispersal area; and

7. Large and/or dense tree cover.

C. SITING CRITERIA

1. Setbacks. Horizontal setback requirements for drip dispersal systems shall be the same
as for conventional leach lines except that drip dispersal lines may be installed within two
(2) feet of structures.
2. Vertical Separation Requirements.
a. Depth to Groundwater. Minimum depth to seasonal high groundwater, as
measured from the bottom of the drip line, shall vary according to soil percolation
rate as follows:

Percolation (MPI) Depth to Groundwater
-5 3 feet
5+-120 2 feet

b. Soil Depth. Minimum depth of soil, as measured from the bottom of the drip
line to impermeable soil or rock, shall be two (2) feet.
3. Percolation Rate. Percolation rates for subsurface drip dispersal systems shall be
within the range of 1 to 120 minutes per inch (MPI), as determined by testing at a depth
of 12”.
4. Ground Slope.
a. Maximum ground slope in areas used for drip dispersal systems shall be 50
percent.
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b. Any drip dispersal system located on slopes greater than 30 percent shall
require the completion and submittal of a slope stability report prepared by a
registered professional.
5. Dual System. Two drop dispersal fields, each one hundred percent of the total size
required for the design sewage flow, shall be installed and interconnected with an
approved flow diversion device (pressure rated), to allow alternate or combined use of the
two fields.

D. DESIGN CRITERIA

1. Treatment: The following treatment requirements shall apply in connection with the

use of subsurface drip dispersal systems:
a. Wastewater effluent discharged to any drip dispersal system shall be treated to
at least a secondary level through an approved supplemental treatment system, in
accordance with applicable guidelines in this Technical Guidance Manual.
b. All drip dispersal systems shall include a filtering device capable of filtering
particles larger than 100 microns. This device shall be located downstream of the
supplemental treatment system.

2, Design Sewage Flows: Subsurface drip dispersal systems shall be designed on the

basis of the projected sewage flow for the structure or facility being served, determined in

accordance with sewage flow estimation guidelines.

3. Wastewater Application Rates. Wastewater application rates used for drip dispersal

fields shall be based on soil percolation rates and the corresponding loading rates given in

TABLE 2. B.

4. Drip field Sizing.
a. Minimum sizing of the drip dispersal field area shall be equal to the design
wastewater flow divided by the applicable wastewater application rate (Table 2.
B.).
b. For sizing purposes, effective ground surface area used for drip field
calculations shall be limited to no more than 4.0 square feet per drip emitter
(tubing at 2ft spacing with emitters at 24” on the tubing). For example, 200 lineal
feet of drip line with emitters at 2 foot spacing would require a total of 100
emitters (200/2) and could be used for dispersal to an effective area of up to 400
square feet (100 emitters x 4 ft’/emitter). Conversely, if wastewater flow and
percolation design information indicate the need for an effective area of 1,000 f%,
the drip line design and layout would have to be configured to provide a minimum
of 250 emitters spaced over the required 1,000 ft® dispersal area.
¢. Drip fields may be divided into multiple zones which may be located in
different areas of a site, as desired or needed to provide the required dispersal
system size. A single continuous drip field area is not required. However, any
areas proposed for drip dispersal shall be supported by field
observation/tests/measurements to verify conformance with soil suitability and
other site requirements. Differences in soil conditions and percolation
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characteristics from one zone to another may require the use of correspondingly

different wastewater application rates and drip field sizing for each zone.
3. Pressure Dosing. Secondary treated effluent shall be delivered to the drip field by
pressure, employing a pump system and timed dosing. The pressure distribution system
shall be designed in accordance with accepted engineering practices and manufacturer
recommendations for drip dispersal systems to achieve, at a minimum:

a. Uniform dosing of treated effluent;

b. An adequate dosing volume and pressure per manufacturer’s guidelines;

¢. Adequate flow rate, final filtering of effluent and suitable piping network to

preclude solids accumulation in the pipes and drip lines or clogging of discharge

emitters;

d. A means of automatically flushing the filter noted in D.1.b. and drip lines at

regular intervals; and

e. Suitable access provisions for testing, inspection, and adjustment of the drip

field and components and line flushing
6. Pump System. The pump system shall be: (a) appropriate for sewage applications; (b)
of the size and type to meet hydraulic design requirements; (c) designed and constructed
in accordance with pump system requirements.
7. Drip line Material. Drip line shall be manufactured and intended for use with
secondary quality wastewater, with minimum 45 mil tubing wall thickness, bacterial
growth inhibitors, and means of protection against root intrusion.
8. Drip field Layout. Each drip line row shall be level and parallel to the slope contour.
9. Drip line Depth. The drip line depth shall be installed at a depth between six (6) and
twelve (12) inches below native grade. Deeper placement of drip lines may be considered
by SCEHD on a case-by-case basis.
10. Length of individual Drip lines. The maximum drip line length shall be designed in
accordance with accepted engineering practices and in accordance with the
manufacturer’s criteria and recommendations.
11. Line and Emitter Spacing. Line and emitter spacing shall be designed as appropriate
for soil conditions, slope, and contour. Emitters shall be located at no less than 12” from
the supply and return manifolds.
12. Dual System Operation. Unless exempted by the Director, all drip dispersal systems
shall be installed as dual (200%) capacity drip fields, and shall normally be operated with
both fields in use. Doses may be alternated among different zones in both the primary and
secondary fields, or all zones may be dosed simultaneously. Secondary drip fields should
not be left dormant for long periods of time (more than a few weeks at a time) to preserve
planted vegetation.
13. Inspection Wells. A minimum of three (3) inspection wells, minimum three (3) feet
in depth, shall be installed for the purpose of monitoring groundwater levels or for water
quality sanipling within and around the drip dispersal field as follows:

a. One well shall be located within the drip field area.

b. One well shall be located 10 to 15 feet up-gradient of the drip field.

c. One well shall be located 10 to 15 feet down-gradient of the drip field.
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other persons to conduct the minimum maintenance and monitoring/inspections needed
for the system.

F. MANAGEMENT REQUIREMENTS

In addition to the requirements for a supplemental treatment system, the recommended minimum
procedures and frequency for inspection, maintenance, monitoring, and reporting activities for
subsurface drip dispersal systems are as follows:
1. Inspections. To be conducted according to O & M Manual recommendations:
a. Conduct routine visual observations of drip field, downslope and swrroundings
for wet areas, pipe leaks or damage, soil erosion, drainage issues, abnormal
vegetation, borrowing animals, or other problems;
b. Conduct routine physical inspections of system components, including valves,
filters, and head works boxes;
¢. Perform special inspections of drip field at time of any landscaping work or
other digging in drip field area;
d. Perform inspection of dosing pump and appurtenances; and
e. Record all observations.
2. Maintenance. To be completed according to O & M Manual recommendations:
a. Manually remove and clean filter at least every six (6) months;
b. Clean and check operation of pressure reducing valves; and
¢. Clean flush valves and vacuum release valves.
3. Water Monitoring and Sampling. To be performed per O & M Manual
recommendations:
a. Measure and record water levels in dispersal field monitoring wells, as
applicable, per permit requirements;
b. Obtain and analyze water samples from dispersal field monitoring wells, if
system failure is suspected.
4. Reporting. To be done at the request of EHD:
a. Report findings to SCEHD when requested;
b. Standard report should include dates, monitoring well and other data collected,
work performed, corrective actions taken, and performance summary;
¢. Report public health/water quality emergency to SCEHD immediately.

GUIDELINES FOR ENGINEERED FILL FOR WASTEWATER TREATMENT

A. DESCRIPTION

Engineered fill is a method that can be employed to add soil to a site to increase the soil depth to
a seasonal groundwater table or to add overall soil depth to a site. Specified soil must be added in
a specified manner in controlled lifts to scarified (plowed) soil after removal of vegetation
similar to the addition of fill/soil of a mound or At-grade system. A limited depth of fill is added
onal tol and 1/2 ratio (1 and 'z foot of fill for each foot of deficiency of the existing soil
depth). A site must have a minimum of 1 foot of existing, suitable soil (between 1 and 60. MPI)
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to qualify for the addition of engineered fill. Sites are limited to a 20% slope. A supplemental
treatment system and possibly an alternate dispersal system would be required for use of the site.
One drawback of engineered fill is the cost to obtain and transport fill and place it onto the site.

NOTE: Engineered fill is not a dispersal system but is a possible means of allowing a site
with inadequate soil to be developed.

B. CONSTRAINTS ADDRESSED
1. High groundwater;
2. Shallow soil over fractured rock or coarse alluvium;
3. Shallow soil over impermeable soil or bedrock.

C. SITING CRITERIA

1. Setbacks. Horizontal setback requirements for engineered fill for sewage disposal
purposes shall be those applicable to conventional leach fields.
2. Vertical Separation Requirements. A minimum 1-foot of native soil, above a
seasonal groundwater table and above an impermeable soil or bedrock, must be present.
Fill soil shall compensate for the lack of native soil at a 1.5 to 1 ratio so that one foot of
deficiency in the soil column depth shall require one and a half feet of fill. Fill is placed
at minimum full foot increments; no partial foot depth additions.
a. Depth to Groundwater. The minimum depth to seasonal high groundwater, as
measured from the bottom of a dispersal system trench, drip dispersal dripline, or
ground surface, whichever is applicable, shall vary with the percolation rate of the
native soil prior to fill placement as follows:

Percolation Rate in MP1 Depth to Groundwater
1-5 3.5 feet (Min 1 {t native plus fill at
1.5 to 1 ratio increments for soil column deficiency)
5+-120 2.5 feet (Min 1 ft native plus fill at

1.5 tol ratio for soil column deficiency)
b. Soil Depth. A minimum of 1-foot of native soil is required as measured from
the ground surface to impermeable soil or rock. The total amount of native and fill
soil (at 1.5 to 1 ratio) required is determined by the dispersal system chosen (and
possibly a supplemental treatment system when needed).

Example: For the minimum soil depth required for the chosen dispersal system to
be used where there is 1-foot of existing native soil:

- a required depth of 2 feet of native soil becomes 2.5 feet (1 foot native and 1.5
feet fill);

- a required depth of 3 feet of native soil becomes 4 feet ( 1 foot of native and 1.5
feet fill plus 1.5 feet of fill).
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3. Percolation Rate. For a site to be considered for engineered fill, native soil
percolation rates must be in the range of 1 to 120 minutes per inch (MPI), as determined
from testing at six (6) to twelve (12) inches below the ground surface. These percolation
rates shall apply within the dispersal field and in the adjacent area extending a distance of
25 feet on all sides of the proposed dispersal system. The percolation rate of the
engineered fill shall be determined by percolation testing and shall be in the range of 5 to
60 minutes per inch after stabilization. For dispersal system and required fill area sizing
purposes, the slower of the fill and native percolation test rates shall be used.

4. Ground Slope. Maximum ground slope for a site to be considered for engineered {ill
shall be 20%.

5. Dual System. Two engineered fill areas, contiguous or separate, each one hundred
percent of the total size required for the design sewage flow and the soil loading rate
requirements of the chosen dispersal system, shall be installed. Other criteria for dual
systems may apply as found in the siting criteria for the chosen dispersal system.

D. DESIGN CRITERIA

1. Treatment. The following treatment requirements shall apply in connection with the
use of engineered fill:
a. The minimum treatment for a dispersal system to be constructed in engineered
fill is a septic tank sized for the design sewage flow and constructed in accordance
with applicable requirements.
b. Secondary treatment by a supplemental treatment system may be required, to
be determined by the type of dispersal system chosen and final native/fill soil
column depth (where reduced soil depth is allowed with supplemental treatment
for the type of dispersal system chosen).
2. Design sewage flow. The area of engineered fill is a function of the projected sewage
flow for the structure or facility being served, determined in accordance with sewage
flow estimation guidelines in this LAMP, site percolation rates, and the type of dispersal
system proposed for use.
3. Pressure dosing, Dispersal system constructed in engineered fill shall be by pressure
dosing, utilizing a pump system.
4. Pump System. The pump system shall be: (a) appropriate for sewage applications; (b)
of the size and type to meet hydraulic design requirements; and (c) designed and
constructed in accordance with normal pump system requirements.
5. Soil Fill. Native (existing) soil and proposed fill material shall be evaluated as follows:
a. Site/Fill Evaluation.
i. Primary and replacement area should be analyzed by a California
registered civil engineer, professional geologist, or certified soil scientist
to assure that breakout of wastewater will not occur outside the boundaries
of the fill area.
ii. Site preparation and placement of fill should be under the direct
supervision of a qualified professional.
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iii. The site and engineered fill, before and/or after placement, shall be
evaluated for a seasonal groundwater table when site conditions or
previous groundwater monitoring results indicate the presence of a
seasonal groundwater table, at the discretion of the Director.
b. Native Receiving Soil Depth. Native soil depth shall be a minimum of 12
inches (after removal of vegetation/organic layer) in all areas of the proposed
engineered fill area.
¢. Fill Material.
i. Fill shall compensate for the lack of in-place native soil at a 1.5 to 1
ratio so that one foot of soil deficiency in the soil column depth shall
require one and one half feet of fill.
ii. Fill will be engineered to the specifications of loamy sand with no more
than 15% fines. At least 75% of fill material shall pass the 2mm sieve.
Any sieve analysis falling outside the loamy sand specifications shall be
cause for rejection of the fill material.
iii. All organic material and all material over one (1) inch in diameter shall
be removed from the fill.
d. Construction.
i. The slope in the area to be filled shall be no more than 20%.
ii. The organic top soil layer shall be removed from the native soil.
iii. Grubbed, native soil shall be plowed, ripped, or tilled to scarify the top
four (4) inches and all stumps and roots in excess of % inch shall be
removed.
iv. An initial fill soil lift of six (6) inches shall be blended into the
scarified native soil. Subsequent lifts of fill shall be no greater than six (6)
inches. v. The top two (2) to three (3) inches of each subsequent lift shall
be scarified prior to the addition of subsequent lits.
v. If fill soil must be transported to the fill site over long distances, care
shall be taken to prevent excessive segregation of soil particles.
vi. Fill shall be placed as dry as possible when its moisture content will
not cause excessive compaction.
vii. Side slopes of engineered fill shall be no steeper than 3 to 1 slope.
Side slopes shall be no closer than 15 feet from any dispersal system.
viii. After fill is placed and approved by the designer, the fill shall be
crowned and capped with a loam or sandy loam soil type to create a final
cap. The cap shall be seeded with shallow rooted grass. Seeded area shall
be watered, as needed, to establish and maintain vegetation if a dispersal
system is not going to be immediately constructed.
ix. The “toes” of the fill areas shall remain undisturbed, accessible, and
visible for inspection/observation.
e. Consolidation/stabilization.
i. After placement, and prior to percolation testing of fill, soil shall be
consolidated by a means chosen by the designer (e.g., light compaction by
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tracked equipment, by allowing the soil to consolidate naturally after a
minimum of one rainy season, or other proposed method acceptable to
SCEHD.
ii. Engineered fill, after stabilization shall have a percolation rate between
5 and 60 minutes per inch (MPI) when tested at the soil depth required for
the chosen dispersal system.
6. Linear Loading Requirements.
a. Linear Loading Rate Definition. Linear loading rate is defined as the volume
of wastewater flow (in gpd) divided by the effective length of the dispersal system
measured along the slope contour.
b. Effective Length. The effective length of the chosen dispersal system shall be
the length of a gravel distribution bed or drip line measured along the slope
contour. Separate linear loading rate calculations shall be made for the primary
and secondary systems. The effective length of each fill area may overlap for
purposes of compliance with linear loading rate criteria (unless otherwise
specified for the chosen dispersal system), since typically, only one system would
be in operation at a given time.
¢. Wastewater Flow. The wastewater flow used for determining the linear
loading rate is the same as that flow used in making the determination in the
chosen dispersal system.
d. Loading rate Criteria. Maximum linear loading rates vary according to the
criteria for the chosen dispersal system,
7. Inspection wells. At a minimum, three monitoring/observation wells shall be
provided.
a. Inspection wells shall be installed per the requirements of the chosen dispersal
system.

E. CONSTRUCTION PLANS AND CONSTRUCTION INSPECTION
1. Construction Plans. Construction plans and specifications shall include:
a. All relevant elevation data;
b. Native soil and fill soil characterization;
¢. Step-by-step construction guidelines and notes for the installer;
d. An erosion control plan,;
e. An inspection schedule listing critical control points: and,
f. Vegetation planting.
2. Construction Inspection. At a minimum, inspection of the engineered fill system
shall include the following. Joint inspection by the system designer, installation
contractor, the property owner, and SCEHD may be required.
a. Pre-construction inspection of the site where construction staking or marking of
the fill area is provided and construction procedures discussed;
b. Clearing/scarification of the required area;
¢. Fill placement and capping; and
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d. Final inspection to verify that all construction elements are in conformance
with the approved plans and specifications, vegetation has been seeded, and
erosion control is in place.

F. MANAGEMENT REQUIREMENTS

The recommended minimum procedures and frequency for inspection, maintenance, monitoring,
and reporting for engineered fill shall be those required for the chosen dispersal system.

GUIDELINES FOR CURTAIN DRAINS

A. DESCRIPTION

A curtain drain, sometimes called a French Drain, is a simple system with no moving parts used
to artificially lower a water table by intercepting subsurface water flowing down gradient
through the area of a proposed dispersal system. A curtain drain may lower a seasonal
groundwater table sufficiently to allow the installation of a leach line or alternate dispersal
system, Typically, a restrictive or impermeable layer must be present for a curtain drain to be
most effective in lowering water tables. When considering the use of a curtain drain near an
onsite system, care must be taken to prevent any interaction between wastewater and
groundwater (and the discharge of effluent/groundwater mix to the ground surface or surface
waters). Typically this is done with a barrier between the drain and a leach field and through
maintaining a minimum setback distance between the two. A curtain drain must discharge
intercepted water to the ground surface so a site typically requires a minimum 5% slope.

B. CONSTRAINTS ADDRESSED
1. High seasonal groundwater.

C. SITING CRITERIA

1. Setbacks. Horizontal separation requirements for curtain drains shall be those
applicable to conventional leach fields. However, curtain drains do not need to meet the
setback requirements from property lines, drainage ways, or bodies of water. The curtain
drain barrier or combination curtain drain/barrier shall be setback ten (10) feet from a
dispersal system. A curtain drain must not be installed within 100 feet, down slope, from
a septic system or other OWTS,
2. Vertical Separation Requirements.
a. Depth to Groundwater. While a curtain drain does not have a setback to water
(and in fact must be constructed into water), any dispersal system proposed for
installation has a specific separation requirement.
b. Soil Depth. There is no minimum soil depth for a curtain drain. However, the
curtain drain must be excavated deep enough into native soil to be effective in
lowering the water table for the needs of the specific dispersal system proposed
for use.
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3. Percolation Rate. There or no minimum or maximum percolation rates for sites for
the installation of a curtain drain. A curtain drain must be designed to be effective
regardless of the permeability of the soil at a site.

4. Ground Slope. The minimum ground slope for the effective use of a curtain drain is
five (5) %. The maximum slope allowed would be dependent on the type of dispersal
system proposed (with a slope stability report for the curtain drain/dispersal system for
slopes in excess of 30%). A curtain drain will not function as required on flat or nearly
flat sites and a pump system cannot be used to assist in collection or to discharge
groundwater.

D. DESIGN CRITERIA
1. Depth of Trench.

a. The curtain drain must be constructed from just below the ground surface to
such a depth as to allow and maintain the minimum separation of the entire
dispersal system from the altered groundwater table as measured from the bottom
of the dispersal system trench or drip line.

b. The trench is to be excavated nominally six (6) inches into a limiting
impermeable layer or to a depth that would provide the required separation
between a dispersal system trench bottom and the altered groundwater table.

2. Width of Trench. The width of a curtain drain trench is typically 12 to 24 inches.

3. Pipe.
a. A minimum four (4) inch perforated pipe, with perforations oriented down, is
laid at the bottom of the trench. Several inches of gravel shall be placed under the
pipe. The pipe shall have a minimum fall/slope of one (1) percent up to four (4)
percent.
b. A solid pipe, of the same size or larger than the perforated pipe, shall be used to
convey water from the curtain drain to a surface discharge point. This outlet pipe
shall have a slope of one (1) to four (4) percent to the discharge point but may be
greater.

4. Gravel.
a. The perforated pipe shall be covered with rock (clean, washed rock suitable for
leach field use) and the rock shall extend to the ground surface.
b. The rock shall be enveloped and covered in a filter fabric. Filter fabric must be
of the type approved for use in covering dispersal systems as described elsewhere
in this LAMP.

5. Barrier. A barrier must be placed between the dispersal system and the curtain drain

as follows:
a. A minimum six (6) mil plastic, rubber, or other impermeable barrier (as
approved by the Director) is used to line the down slope side and bottom of a
curtain drain trench prior to the placement of the rock. With this method, a
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barrier/drain trench could be placed a minimum of ten (10) feet from the dispersal

system.

b. A bentonite or soil/bentonite blend or impermeable barrier, as above, is placed

dry into a narrow trench between the curtain drain and the dispersal system. This

trench would be placed ten (10) feet from the dispersal system and a curtain drain

closely above it.

c. Barrier material in a separate trench should extent into the restrictive layer, or if

one is not present, at minimum of one (1) foot deeper than the curtain drain.
6. Curtain Drain Layout/Siting. The purpose of a curtain drain is to intercept
subsurface water before it flows to a dispersal system. The curtain drain must, therefore,
be placed directly upstream from the dispersal system. Additionally, the curtain drain and
barrier must extend far enough beyond the ends of the dispersal system to prevent
groundwater from flowing back to the dispersal system. This is typically a minimum of
15 to 20 feet. .
7. Discharge. Water collected in a curtain drain must flow and discharge to the ground
surface by gravity flow out of one or more outlet pipes. The outlets shall be located on
the property being developed.

a. The end of the outlet pipe must be clearly visible and must be adequately

protected from damage.

b. The discharge from a curtain drain shall not negatively impact a downslope or

neighboring property.
8. Demonstration of effectiveness. A demonstration of the effectiveness of a curtain
drain may be required where there is no defined restrictive or impermeable layer directly
beneath the site. A small scale or a full scale test of the entire curtain drain, with upslope
and downslope monitoring wells, may be required to verify that a curtain drain would be
effective in this situation throughout an entire rainy (minimum of 80% of normal rainfall)
and/or irrigation season. In dry years supplemental application of water may be accepted
with prior approval of the Director.

E. CONSTRUCTION PLANS AND CONSTRUCTION INSPECTION

1. Construction Plans. Construction plans for curtain drains shall include:
a. All Relevant elevation data;
b. Document soil, geologic, and groundwater conditions at the site. Determine the
feasibility and means of controlling groundwater levels with a curtain drain;
¢. Determine the appropriate depth and location for the proposed curtain drain and
outlet point(s), based on site conditions;
d. Specific step-by-step construction guidelines and notes for use by the installer;
e. Erosion control plan if not already prepared for a related dispersal system; and
f. An inspection schedule listing all critical control points.
2. Construction Inspection. Construction inspections should be coordinated with the
construction of treatment and dispersal systems whenever possible. When not possible,
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inspection of curtain drains should include the following. Joint inspections by the
designer, contractor, and SCEHD may be required.
a. Pre-construction inspection where the construction staking or marking of the
curtain drain, barrier, and discharge outlet is provided and construction
procedures discussed;
b. Piping, barrier, and filter fabric installation and placement of gravel;
¢. Final inspection to verify that all construction elements are in conformance
with approved plans and specifications, the outlet is readily visible and protected,
and erosion control has been completed.
The system designer shall prepare an Operation and Maintenance (O & M) Manual for
use by the system owner which shall describe the proper use of the curtain drain and
related dispersal system and allow the property owner or other persons to conduct the
minimum maintenance needed for the system.

F. MANAGEMENT REQUIREMENTS

Recommended minimum procedures and frequency for inspection, maintenance, monitoring, and
reporting activities for curtain drain systems are to be recommended in the O & M Manual. It is
expected that a curtain drain system will be installed in conjunction with a supplemental
treatment system and/or an alternate dispersal system.
1. Inspections. To be conducted according to O & M Manual recommendations or
Operating Permit conditions, typically every six (6) to twelve (12) months, depending on
system size usage and history.
2. Maintenance. To be completed according to O & M Manual recommendations or
Operating Permit conditions, typically every six (6) to twelve (12) months depending on
system size, usage, and history.
3. Water Monitoring and Sampling. If required, according to O & M Manual
recommendations or Operating Permit conditions, typically every six (6) to twelve (12)
months, depending on system size, usage, and history.
4, Reporting, To be done according to O & M Manual recommendations or Operating
Permit conditions, typically every one (1) to two (2) years, depending on size, usage,
history and location:
a. Report findings to SCEHD when requested;
b. Standard report should describe findings, analyze performance, and detail
actions;
c. Report crisis or failure conditions to SCEHD immediately.

TGM SECTION 1. H. LAND DIVISIONS OF PARCELS SERVED BY
OWTS
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Currently within Shasta County, a site must have at least 48 inches of soil and a designated
wastewater dispersal area to qualify for a land division when not served by public sewer. Some
variation is allowed in groundwater monitoring as water rises to within 24 inches of the ground
surface as long as the depth falls to at least 48 inches within two weeks. The Shasta County
LAMP and Technical Guidance Manual will still allow the division of parcels to occur; however,
supplemental treatment systems and/or alternate dispersal systems may be required and leach
fields will generally be much shallower than under previous standards when the parcels are
ultimately developed.

References below to the Director of Environmental Health include his/her designee.

A. Land Divisions Not Served by Public Sewerage

1. Dispersal Area

a. Each parcel shall contain one or more designated effluent dispersal areas
totaling, in square feet, that amount of useable dispersal material required to
install a leach field plus 100 percent replacement/repair area, in a feasible
construction layout, meeting all applicable setbacks, for an average (four
bedroom) dwelling constructed at the site, based on the two slowest
percolation rate tests for soils within the designated area. The identified
dispersal area shall be used exclusively for effluent dispersal and shall remain
free of all structures roads, driveways, parking areas, etc.

b. Dispersal area shall not include:
i. Land subject to flooding. In case of disputes concerning flooding
potential, the flooded area shall be determined by calculating the expected
10-year frequency flood.
ii. Land closer than 200 feet to a lake or reservoir, measured from the high
water line or 100 feet if down slope from the lake or reservoir.
ifi. Land closer than 200 feet to any spring, or 100 feet if downhill from
the spring.
iv. Land within 100 feet of any existing or proposed well site for the
parcel or any adjoining parcel (however, this may be increased to as much
as 200 feet for public wells).
v. Land closer than 100 feet to an intermittent, seasonal, or perennial
waterway measured from the top of the bank or other physically evident
high water line. An intermittent stream is one which may continue to flow
for five days or more after the passage of a storm.
vi. Land closer than 50 feet to an ephemeral stream, measured from the
edge of a channel. An ephemeral stream is one which flows for less than
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five days after the passage of a storm. It contains no water from a spring,
snow, or other long-continuing surface source and does not discharge to a
perennial aquifer.

vii, Land closer than 100 feet uphill or 50 feet downhill from an irrigation
ditch or canal.

viii. Land closer than 50 feet uphill from an existing or proposed cut.

ix. Land with a grade steeper than 30 percent.

x. Filled land, unless the fill is engineered for sewage dispersal and
approved by the Shasta County Director of Environmental Health.

xi. Dredger tailings.

xii. Gravel bars of very porous materials adjoining a stream or body of
water.

xiii. Land used for utility or road easements. Overhead utility easements
may be included if the utility, entity or agency holding the easement gives
a permanent and unconventional release, easement, or license for sewage
dispersal within the easement.

xiv. Land closer than 1,200 feet of public water system intake point.

2. Dispersal Material Characteristics
Useable dispersal material has both the following characteristics:

a. Percolation rates between 1 and 120 minutes per inch, at 36 inches in depth,
when tests are conducted by the method specified in the Shasta County LAMP
and Technical Guidance Manual.

b. Depth to a seasonal water table, as determined by the procedures in the Shasta
County LAMP and Technical Guidance Manual, shall be at least four feet and
at least eight (8) feet for lots of less than one (1) acre.

3. Percolation Test, Test Pits and Groundwater Monitoring
a. Percolation Tests.
Two percolation tests representative of the dispersal area shall be conducted on
each proposed dispersal area at a depth of thirty six inches and one or more tests
are to be conducted at a depth of 12 inches by the method specified in the Shasta
County LAMP and Technical Guidance Manual. For sites with thirty six inch
deep percolation rates greater than 60 minutes per inch, three tests shall be
conducted at 36 inches and at least one test at 12 inches.
b. Test Pit.
At least one test pit shall be excavated in each proposed dispersal area. It shall be
at least two (2) feet wide and five feet deep for lots of one or more acres. It shall
be greater than nine (9) feet deep for lots smaller than one acre. It shall slope
towards one end at a rate no greater than 3:1. The soil profile shall be logged by a
person qualified to perform percolation tests' and backfilled. At the request of the
Shasta County Director of Environmental Health, pits will be excavated for
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examination by the SCEHD staff. SCEHD staff will not enter pits in excess of
five (5) feet deep.
¢. Groundwater Monitoring.
i. The height of the seasonal high groundwater of each proposed
designated effluent dispersal area shall be determined by wet weather
testing when any of the following is present:
a). Vegetation tolerant of, or indicative of, a high water table
present or in the vicinity of the parcel.
b). High groundwater has previously been found in the vicinity.
¢). The test pits show cracked or creviced formations but no clear
delineation of the top of the water table.
d) Other conditions or historical data preclude accurate
determination of the groundwater levels by dry weather
observations.
e). The test pit indicates less than five feet of the dispersal material
over an impervious stratum or eight (8) feet for lots less than one
acre.
f). Free water from seepage is observed in the test pit.
ii. The height of the seasonal high groundwater shall be determined by
actual measurements of observation wells during periods of maximum soil
moisture content, or by mathematical modeling after sufficient
precipitation has occurred to meet or exceed field capacity of the soil, and
produce a response in observation wells acceptable to the Director.
a). Direct Observation:

Measurements shall be taken at the time and intervals specified by
the Director in response to local conditions. Except as otherwise
directed, measurements (excluding land within the A.C.I.D. and
possibly other irrigated lands) shall be taken at approximately
monthly intervals from January 1 to April 30, Land requiring
groundwater monitoring caused by irrigation water and within the
A.C.LD. or other irrigated areas shall have monthly measurements
taken beginning May 1 and ending August 31.

At least one observation well shall be included within each
proposed dispersal area suspected of having groundwater less than
four feet below the ground surface, except where a nearby
monitoring well shows groundwater contours representative of the
proposed dispersal area.

For a site to be acceptable for a land division (without
mathematical modeling), the groundwater during the monitoring
period shall not be less than four feet below the ground surface. If
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this limit is exceeded on any observation, weekly observations
shall be recorded throughout the remainder of the wet weather
season to ensure that the standards are not exceeded for longer than
any two-week period. The depth to groundwater shall never be less
than two (2) feet on any observation. If seasonal rainfall up to the
April 30 cutoff date has not exceeded 80 percent of the normal
rainfall, as determined by the nearest rainfall reporting station
approved by the Shasta County Director of Environmental Health,
during the period from December 1 to April 30, testing shall be
continued the next year or the site may be evaluated by
mathematical modeling or “Conditions Associated with
Saturation”. However, the Director may accept monitoring in years
with less than the required amount of rainfall as long as the results
appear to represent the highest groundwater depth for the site.

b). Mathematical Modeling

i). Approval is based on the results of calculations that
demonstrate that the site meets the conditions required in
paragraph 3.C.(2)(a) for groundwater monitoring.
Calculations shall be provided by a qualified professional
knowledgeable in groundwater hydrology and be based on
use of a 10-year rainfall return interval for the most critical
situations.

ii). Monitoring Wells for Mathematical Modeling
Monitoring wells necessary to complete mathematical
modeling require special design and observation to be
determined by the qualified professional.

d. All of the testing (except Mathematical Modeling) shall be done by, or under
the supervision of a qualified registered civil engineer, registered environmental
health specialist, or soil scientist certified by the Soil Science Society of America.
Mathematical modeling must be conducted by a qualified professional
knowledgeable in groundwater hydrology.

The results of all percolation tests and groundwater monitoring shall be reported
and the logs of all excavations shall be submitted to the Director. They shall be
accompanied by a plot plan to scale showing the percolation test, monitoring well,
and soil pit locations. The map shall include five (5) foot contour intervals. The
Director may disregard any test or log that, in his/her opinion, does not represent
the soil conditions of the parcel.

3. Soil Analysis*
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As an alternative to direct observation or mathematical modeling, an application may be
submitted to the Shasta County Director of Environmental Health for individual
evaluations utilizing “Conditions Associated with Saturation”.
a. Conditions Associated with Saturation include:

i. Reddish brown or brown soil horizons with gray (chromas of three or

less) and/or red or yellowish red mottles; or

ii. Gray soil horizons, or gray soil horizons with red, yellowish red, or

brown mottles; or

iii. Dark-colored highly organic soil horizons; or

iv. Soil profiles with concentrations of soluble salts at or near the ground

surface.

b. If conditions associated with saturation do not occur in “soil with rapid or very
rapid permeability,” saprolite or fractured bedrock, prediction of the highest level
of the water table shall be based on direct observations or mathematical modeling
as defined in the Shasta County LAMP and Technical Guidance Manual.

¢. “Soil with Rapid or Very Rapid Permeability” means
i. Soil which contains thirty-five (35) percent or more of course
fragments two millimeters in diameter or larger by volume with
interstitial soil of sandy loam texture or coarser; or
ii. Coarse textured soil (loamy sand or sand and as classified in a Soil
Textural Classification Chart); or
iii. Stone, cobbles, gravel and rock fragments with too little soil material
to fill interstices larger than one (1) millimeter in diameter.
d. Saprolite means weathered material underlying the soil that grades from soft
thoroughly decomposed rock to rock that has been weathered sufficiently so that
it can be broken in the hands or cut with a knife. It does not include hard bedrock
or hard fractured rock. It has rock structure instead of soil structure.

* Site evaluation procedures for determination of groundwater using “Conditions
Associated with Saturation”. Applications for site evaluation shall be made to the
Director on approved forms. Each application must be completed in full, signed
by the owner or his legally authorized representative, and be accompanied by all
required exhibits and appropriate fee. Applicants shall provide at least two (2) test
pits of at least two (2) feet wide and which slope toward one end at a rate no
greater than 3:1 and be five (5) feet deep and located approximately seventy-five
(75) feet apart and within the designated effluent dispersal area on each individual
parcel or proposed parcel. A new application and fee shall be submitted for each
additional set of two test pits per parcel.

For a site to be acceptable under this method for a land division, groundwater shall not be
less than four feet below the ground surface.
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Lots less than one (1) acre in size shall be evaluated using either direct observation or
mathematical modeling as defined in the Shasta County LAMP and Technical Guidance
Manual.

The Director shall be the sole determiner of groundwater levels based on *“Conditions
Associated with Groundwater”. This shall not preclude the applicant from conducting direct
observations or mathematical monitoring as defined in A3c (2) (a) and (b).

5. Limitations.

a. No lot shall be created for which a seepage pit is the only feasible method of
sewage disposal.

b. The requirement for a designated effluent dispersal area cannot be waived for
land divisions except for lots created for uses which will not generate liquid
wastes.

6. Lots created for uses which will not generate liquid wastes

a. Lots proposed and suitable for agricultural, commercial, industrial, or
recreational uses that will not generate liquid wastes and do not require the
regular presence of workers or employees are not subject to the dispersal area or
testing requirements of the above portions of this subsection.

b. Each of these parcels shall be identified on the recorded map with this
statement: “This parcel is not approved for any use that will generate liquid waste.
No permit to dispose of sewage or other liquid waste generated by the uses of this
property will be issued until applicable provisions of state and local law and the
LAMP and County Ordinance, as amended, have been complied with.”

7. Maps

a. Tentative Maps.

i. All tentative maps shall show for each parcel the location, boundaries,
and calculated square feet of the designated effluent dispersal area(s). The
test results shall be submitted concurrently with the tentative land division
application. If individual wells are proposed, the map shall show all
existing and proposed well sites. The map shall be to scale and show the
topography within the designated effluent dispersal area at no more than
five (5) foot contour intervals and locations of the test pits, percolation
tests, and groundwater monitoring wells.

b. Final Maps.

119



i. For each parcel, the area(s) qualifying as dispersal area shall be clearly
delineated and labeled on the final map. If recordation of a map is waived
and developable parcels are proposed, a plot plan showing equivalent
information shall be attached as an exhibit to, and recorded with, the
notice of approval of waiver of parcel map. The face of each map or plot
plan shall be annotated: “An onsite wastewater treatment system shall be
located only within the designated effluent dispersal area indicated for
each parcel unless an alternative site is specifically approved by the
Director.” If individual wells are proposed, the map shall show all existing
and proposed well sites with 100-foot setback radius clearly shown.

B. Existing Parcels with Permitted OWTS

Lots with septic systems installed with a valid sewage disposal system permit issued prior
to November 20, 2001, may be divided without demonstrating compliance of the existing
OWTS with Subsection A., but must be demonstrated to be in substantial compliance
with the State OWTS Policy. Lots with septic systems installed pursuant to a valid
sewage disposal system permit issued on or after November 20, 2001, must demonstrate
compliance with the requirements of the LAMP and Technical Guidance Manual.

TGM SECTION 1.1. SAMPLE SYSTEM SIZING CALCULATIONS

Here we include examples on sizing all types of treatment, dispersal, and pump systems for use
within Shasta County. These examples include septic tank and pump tank sizing, supplemental
treatment system sizing, leach field and alternate dispersal system sizing.

A. SEPTIC TANKS
Minimum septic tank sizes for residential use and expected flows are as follows:

One-bedroom 750 gallons for an expected flow of 150 gallons per day
Two-bedrooms 1,100 gallons for an expected flow of 300 gallons per day
Three-bedrooms 1,100 gallons for an expected flow of 450 gallons per day
Four-bedrooms 1,500 gallons for an expected flow of 600 gallons per day
Five-bedrooms 1,900 — 2,000 gallons for an expected flow of 750 gallons per day

An additional 400 gallons is added for each additional bedroom (an additional 150 gallons per
day flow) after 5 bedrooms and the next larger tank size is to be used when a garbage disposal
unit is used on the system. Tanks are sized for maximum settling and retention of solids.

In multi-residential structures and commercial and industrial projects, using the total flow
provided by the site developer, the following apply:
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1. Up to 1,500 gallons water use per day — Flow x 1.5 = septic tank size
2. Above 1,500 gallons water use per day — Flow x 0.75 + 1,125 = septic tank size

B. SAND FILTERS AND OTHER SUPPLEMENTAL TREATMENT SYSTEMS
1. The capacities of proprietary treatment units is determined by the unit manufacturer.
2. Intermittent sand filters are sized as follows:

a. Residential use - choose the expected daily flow from the septic tank sizing
section above and divide by 1.2 gallons per day per square foot (gpd/f).

Example: A three-bedroom home, with an expected daily flow of 450 gal per day
will require an intermittent sand filter of 375 square feet surface area. (450
gallons/day divided by 1.2 gpd/ft* =375 f%).

b. Commercial, industrial, institutional, or multi-unit residential use — determine
the expected daily flow and divide by 1.0 gallons per day per square foot
(gpd/ft?).

Example: A commercial, industrial, institutional, or multi-residential unit (with
domestic strength wastewater), in this example, is expected to generate 450
gallons of wastewater per day and will require an intermittent sand filter of 450
square feet of surface area. (450 gallons/day divided by 1.0 gpd/f? = 450 ft%).
Restaurants would be expected to have higher strength wastewater and would
generally be designed with a reduced loading rate as noted in the Wastewater
Application Rates for intermittent sand filters.

3. Recirculating sand filters are sized as follows:

a. Residential use — choose the expected daily flow from the septic tank sizing
section above and divide by 5.0 gallons per day per square foot (gpd/ft®).

Example: A three-bedroom home, with an expected daily flow of 450 gallons per
day will require a recirculating sand filter with 90 square feet of surface area. (450
gallons/day divided by 5.0 gpd/ft* = 90 ft?).

b. Commercial, industrial, institutional, and multi-residential use — determine the
expected daily flow and divide by 4.0 gallons per day per square foot.

Example: A commercial, industrial, institutional, or multi-residential project
(with residential strength wastewater) is expected to generate 450 gallons of
wastewater per day and will require a recirculating sand filter of 113 square feet
of surface area. (450 gallons per day divided by 4.0 gpd/f = 112.5 square feet

121



rounded up to 113). Restaurants with higher strength waste may require a lower
loading rate as determined by a Qualified Professional.

The dispersal system chosen for use after treatment in a sand filter is sized
per the instructions for that particular dispersal system.

C. PUMP TANKS

Unless otherwise specified as part of a treatment or dispersal system design, a tank with an
adequately-sized pump, used as a pump tank shall be a minimum of 500 gallons and equal to a
minimum one day of expected daily wastewater flow or roughly one-third the size of the system
septic tank.

D. ROCK AND CHAMBERED LEACH LINES

Leach fields are sized using TABLE 2. A. (based on the site soil percolation rate) in the
appendices or calculated as a function of expected daily flow, soil loading rate (TABLE 2.B.),
and trench width/sidewall height for other uses.

1. Residential use - rock leach lines are sized using the applicable tables in the
appendices.

Example: A three-bedroom house on a site with a percolation rate of 30 minutes per inch
and a two foot wide trench with 12 inches of gravel under the pipe will require 300 lineal
feet of leach line, However, if soils at the site will allow only a trench with 6 inches of
rock under the pipe, multiply the 300 foot number by 1.25 to see that 375 lineal feet of
leach line is required.

At the same site with a three (3) foot wide trench, and 12 inches of rock beneath the pipe,
a total of 208 feet of leach line will be required. However, if soils at the site will only
allow a trench with 6 inches of rock under the pipe, multiply the 208-foot number by 1.2
to see that 250 lineal feet of leach line is required.

2. Other uses — calculate the daily wastewater flow from the most recent version of the
California Plumbing Code adopted by Shasta County or by some other means acceptable
to the Director. Obtain a loading rate, based on percolation test results from TABLE 2. B.
in the appendices.

Example: A motel with ten bed spaces (with kitchen) would generate an expected 60
gallons per bed space per day. The site has a percolation rate of 30 minutes per inch. The

site would require a minimum of 400 lineal feet of leach line as follows:

At a site allowing 12 inches of leach rock under the pipe, the calculation is 60 gpd x 10
units divided by .375 g/ft*/day divided by 4 ft*/lineal foot =400 lineal feet. (From TABLE
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2. B. in the appendices, a percolation rate of 30 minutes per inch equals a loading rate of
0.375 gallons per square foot per day).

The same site where soil depth will only allow 6 inches of rock under the pipe, the
calculation is 60 gallons per day per bed space x 10 bed spaces divided by .375 g/ft*/day
divided by 3 ft*/lineal foot =534 lineal feet of leach line.

The calculation can also be similarly adjusted for a three-foot wide trench.

3. Chambered leaching systems — chambers are molded in a specific height, equivalent to
12 inches of rock beneath a leach pipe, and are typically labelled as equivalent to a 24 or
36 inch wide leach rock trench. Chambers may be substituted for a leach rock and pipe
system. The calcuiations are identical to those examples shown above with 300 feet and
375 feet required in the first example (when chambers are installed shallow, where soils
allow only 6 inch installation depth, additional fill cover is required and sidewall credit is
given for 6 inches only).

E. SHALLOW PRESSURE DISTRIBUTION SYSTEMS

Calculating leach line lengths is the same as those used to determine the amount of leach line
required for a rock or chambered leach field as shown above. The depth of rock allowed beneath
the pipe is the same for small diameter pressure lines as it is for 3 or 4 inch gravity flow lines.
The calculation shall use a maximum of 4 feet of infiltrative area (bottom and sidewall) per lineal
foot of trench,

F. PRESSURE-DOSED SAND TRENCH (PDST)

A PDST system is sized using trench bottom only. Based on site percolation rates, and using
TABLE 2. B., a site proposed for a three-bedroom residence (450 gallons per day) with a
percolation rate of 45 minutes per inch and either 12 or 24 inches of sand beneath the distribution
rock leach piping in a 2 foot wide trench will require 726 lineal feet of PDST leach trench as
follows:

450 gallons per day divided by a loading rate of 0.31 gallons per square foot per day
(from TABLE 2. B.) divided by 2 square feet per lineal foot (PDST systems are dosed
based on bottom area only — sidewall is not included) = 726 lineal feet. A PDST system
with a 3-foot wide trench would require 484 lineal feet of trench (450 divided by 0.31
divided by 3 =484).

G. AT-GRADE SYSTEMS

At-grade systems are constructed on the ground surface and, are therefore, sized using the
bottom area of the infiltrative bed only. The sizing calculations are identical to those used in
calculating the size of a PDST above. The size of the fill area around the At-grade system is
dependent on the size of the infiltrative area and is to be adjusted as required.
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Care must be taken to consider linear loading when designing an At-grade system as this may
result in a narrower width infiltrative area.

Sizing of an At-grade system is by trench bottom only. The residential sizing TABLE 2. A. is
for two (2) feet of sidewall per lineal feet leach trench. With no credit given for sidewall in an
at-grade system, you would need to double the length of leach trench in a two (2) foot wide at-
grade system. As an option, and at the discretion of the Director, a three (3) foot wide trench
may be allowed. Multiply the length of two (2) foot wide At-Grade dispersal system (as
determined above) by two (2 foot wide trench) and divide by three (3 foot wide trench) to
calculate the amount of three (3) foot wide trench required. For example:

1. A three-bedroom residence is proposed at a site with a percolation rate of 30 MPL
Using a two (2) foot wide trench, we find that from TABLE 2. A. that 300 feet of
standard leach field is needed. However, no sidewall is used in the AT-grade system
calculation so we multiply by two (2), arrive at three hundred (300) feet X two (2) = six
hundred (600) lineal feet of leach line needed.

2. If allowed at the site, using a three (3) foot wide trench, this would be reduced to four
hundred feet (400) feet as follows — six hundred feet (600) X 2 feet wide divided by 3
foot wide = four hundred (400) lineal feet of leach line.

H. MOUND SYSTEMS
Mound system gravel distribution beds and sand basal areas are sized using bottom area only as
follows:

Gravel distribution beds are constructed within the sand basal area and are sized using only the
bottom of the gravel distribution bed — no credit is given for sidewall. Loading rates of 1.2
gallons per square foot per day for individual residential use and 1.0 gallon per square foot per
day for commercial, industrial, institutional, and multi-residential uses. The gravel distribution
bed can be square for flat ground but must be rectangular for sloping ground, with the longest
dimension parallel to the slope with a width of no more than 10 feet.

Examples: At 450 gallons per day, a minimum distribution bed of 375 square feet (450 gallons
per day divided by 1.2 gallons per square foot per day) is needed for residential use and a
mimmum 450 square feet (450 gallons per day divided by 1.0 gallon per square foot per day) is
required for other uses.

The minimum size of a mound system sand basal area is based on the size of the infiltrative area
required to infiltrate the expected wastewater flow into the native soil, using loading rates from

The sand basal area includes: (1) the sum of the area directly beneath the gravel distribution bed,
(2) the sand basal area extends 1 foot above and 2 feet below and adjacent to the distribution bed,
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and (3) that area needed, at a maximum 3 to 1 slope, to slope down to the native ground surface
from the top of the sand.

A sand basal area for a three-bedroom residence at a site with a loading rate (based on site soil
percolation rate of 30 minutes per inch) of 0.375 gallons per square foot per day would be a
minimum of 1200 square feet. The same residence at a site with a percolation rate of 60 MPI
(0.28 gallons per square foot per day loading rate) would require a minimum basal area of 1608
square feet. The basal area calculation is the same for residential and other uses.

Reminder — the sand basal area includes:

1. The area beneath the gravel distribution bed;

2. One foot upslope and 2 feet side and downslope from the distribution bed; and

3. The area required (at a maximum of 3 to 1 slope) to slope down from the top of the
sand to the native ground surface. This last dimension will vary depending on sand depth
and site slope. On sites greater than 2% slope, this area includes the sloping sand at the
sides and downslope of the gravel distribution bed.

As a result of this, the required sand basal areas may be much larger than the
dispersal bed area calculated above.

Care must be taken to consider linear loading when designing a mound system as this
may result in a narrower and longer gravel distribution bed and sand basal area.

Finally, a continuous soil cover shall be placed over the entire gravel distribution bed and
sand basal area. The soil cover shall have similar slope as the sand basal area and extend
a minimum of four feet in all directions beyond the sand basal area.

I. DRIP DISPERSAL SYSTEMS
Minimum size of the drip dispersal area shall be equal to the expected wastewater flow divided
by the soil loading rate (determined by soil percolation tests).

Example: A planned four-bedroom (600 gallons per day) home at a site with a percolation rate
of 60 minutes per inch (a loading rate of 0.28 gallons per square foot per day) will require a
minimum dispersal area of 2,142 square feet — 600 gallons per day divided by 0.28 gallons per
square foot per day = 2,142 square feet of drip dispersal area needed.

Example: Market with a wastewater flow of 450 gallons per day at a site with a percolation rate
of 20 minutes per inch (0.44 gallons per square foot per day) will require a minimum dispersal
area of 1,022 square feet — 450 gallons per day divided by 0.44 gallons per square foot per day =
1,022 square feet of drip dispersal area needed.
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Within each drip dispersal area, a drip emitter may be placed every two feet along a drip line and
lines are spaced two feet apart. This means that each drip emitter is dosing 4.0 square feet of the
drip dispersal area. To determine the number of emitters, divide the drip dispersal area by 4.

Example: In the previous examples resulting in 2,142 and 1,022 square feet dispersal areas, the
number of emitters required are 536 emitters (2142 square feet divided by 1 emitter per 4 square
feet = 536 emitters, and 256 emitters (1,044 square feet divided by 1 emitter per 4 square feet =
256 emitters).

With emitters spaced every 2 feet on a drip line, 536 emitters requires a minimum of 1,072 lineal
feet of drip line (536 emitters x 2 lineal feet per emitter = 1,072 lineal feet) and 256 emitters
requires a minimum of 512 lineal feet of drip line (256 emitters x 2 lineal feet per emitter = 512
lineal feet).

J. PUMP SYSTEM SIZING
The pump system shall be appropriate for sewage applications, shall be of the size and type to
meet the hydraulic design requirements, and designed and constructed in accordance with this
section.
1. The sump shall be a minimum one-third (1/3) the size of the septic tank.
2. The pump shall be sized for the design flow of the OWTS or OWTS component and
provide the required GPM at the designed head.
3. Piping used with pump systems shall be of the appropriate strength and be sized for the
pump output and flow requirements.

TGM SECTION 1.J. INSPECTION FREQUENCY AND MAINTENANCE
REQUIREMENTS

This Section details the recommended frequency of inspections, the recommended minimum
maintenance, the recommended system inspection requirements, and reporting to SCEHD and
others for systems with supplemental treatment, alternate dispersal systems, and systems on steep
slopes or systems with a curtain drain.

The majority of systems expected to be used in Shasta County will be standard Tier 1 systems or
alternate Tier 2 systems that will not require supplemental treatment. The Environmental Health
Division will have no formal requirement for inspections and/or maintenance for these systems.

A. TREATMENT

An onsite wastewater treatment system that includes supplemental treatment is required by the

State OWTS Policy to have periodic monitoring and inspections. As a result, an Operating

Permit will be issued by SCEHD after construction has been approved, for systems with

supplemental treatment that includes specific minimum requirements for maintenance,

inspections/monitoring, and reporting to SCEHD. The intent of this Operating Permit is to tailor
126




the specific maintenance, inspection/monitoring, and reporting for that individual system. The
frequency of maintenance, inspection/monitoring, and reporting by a person designated by the
property owner will come from system component manufacturers, the owner’s consultant/system
designer, and/or sewage disposal system contractor as will the minimum requirements.

B. DISPERSAL

Most of the alternate dispersal systems expected to be used in Shasta County have no moving
parts to fail making an operating permit unnecessary. However, some of them will employ the
use of pressure distribution to evenly dose a dispersal system. A pressure distribution system
relies on a piping system that requires occasional flushing to prevent clogging. Siltation/solids
settling within the distribution pipes results in clogging of the system orifices/emitters resulting
in uneven distribution leading which can lead to premature failure of the system and expensive
restoration. A system that uses pressure distribution as an integral process in the dispersal system
would have a construction permit recorded with a note indicating the maintenance/monitoring
requirements/frequencies. There may be other systems proposed for use in Shasta County that
are not specifically included in the LAMP or Technical Guidance Manual that may need an
Operating Permit. In evaluating these proposed systems, the Director may impose specific
maintenance, inspection/monitoring, or reporting requirements for that specific system.

C.INSPECTION FREQUENCY

The recommended frequency of inspections and general maintenance of dispersal systems will
be specified in the individual OWTS construction permit. The frequency of required inspections,
maintenance, monitoring, and reporting to SCEHD shall be specified in OWTS Operating
Permits for systems with supplemental treatment.

D. MINIMUM INSPECTION REQUIREMENTS

1. Septic Tanks.
a. Verify scum and sludge depths and recommend pumping frequency based on
results.
b. Observe integrity of tank, including observations for:
i. cracks or indications of structural deterioration;
ii. condition of inlet and outlet “T”;
iii. condition of lids;
iv. indication of leaks.
¢. Observe the condition of outlet filters, if present.

2. Pump and Dosing Chamber.
a. Verify scum and sludge depths and recommend pumping frequency, as needed.
b. Observe integrity of tank, including observations for:
i. cracks or indications of structural deterioration;
ii. condition of inlet and outlet “T”;
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iif. condition of lids;
iv. indication of leaks.
¢. Observe condition of and correct operation of all floats.
d. Verify all electrical cords are routed and harnessed per specifications.
e. Observe condition of pump inlet screens.
f. Verify pump cycle.
g. Verify any siphoning devices are functioning.

3. Control Panel.

a. Verify timer and digital counter readings.

b. Verify cycles on digital counter.

¢. Verify audible and visual alarms are functioning.

d. Verify that the run time is appropriate for the daily flow.

e. Verify that the electrical box is free from moisture and all connections are
secured.

f. Inspect other system components as per manufacturer’s maintenance
specifications.

4. Dispersal Systems.

a. Verify maintenance and accessibility of any observation ports.

b. Measure effluent depth in any trench observation ports and wells.

¢. Ensure dispersal field is not obstructed by roads, structures, or vehicular traffic.
d. Ensure surface water drainage and/or downspouts are diverted away from
dispersal field.

e. Inspect dispersal field and surrounding area for surfacing sewage. If observed,
report to SCEHD within 48 hours of observation. Prevent effluent from running
offsite or into bodies of water, submit repair permit application to SCEHD, and
repair/correct as soon as possible.

f. For pressure distribution systems — observe condition of visible orifices and
verify equal distribution to all laterals, where possible.

5. Curtain Drain,

a. Inspect curtain drain outlet for obstructions and vegetation removal.
b. Inspect curtain drain area for excessive water and inspect associated dispersal
field for surfacing sewage.

6. Sand Filters.

a. Inspect sand filter for surfacing effluent.

b. Ensure dispersal field is not obstructed by roads, structures, and vehicular
traffic. Ensure surface water drainage and/or downspouts are diverted away from
dispersal field.

¢. Verify maintenance and accessibility of any observation ports.

d. Verify uniform distribution of effluent in sand filter where possible.
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¢. Observe condition of visible orifices, if any. Verify integrity of lines as best as
possible.
f. Verify pump chamber/dosing tank components are correct/functioning.
g. Inspect filter for damage/leakage at walls/liner where possible.
7. Other Aerobic treatment units.
a. Refer to manufacturer’s requirements.
8. Disinfection units.
a. Refer to manufacturer’s requirements.

TABLE 2. A. APPLICATION RATE FOR RESIDENTIAL DISPERSAL SYSTEM
SIZING TABLE: The lineal feet of dispersal system required for a residence at a specific
percolation rate (reported in minutes-per-inch, MPI) has been calculated based on the number of
bedrooms in the residence. Each bedroom equals 150 gallons in expected water use per day. This
table assumes 12 inches of gravel below the leach/dispersal pipe.

TABLE 2. A. - LINEAL FEET OF LEACH LINE FOR TWOQO-FOOT WIDE TRENCH

MPI | Number of Bedrooms

129




For extra
1 2 3 4 5 6 Bedroom

add
1 100 100 100 115 140 170 30
2 100 100 105 140 170 205 35
3 100 100 120 160 200 240 40
4 100 100 140 185 230 280 45
5 100 100 150 200 250 300 50
6 100 110 160 215 270 320 55
7 100 115 170 225 285 340 55
8 100 120 180 240 300 360 60
9 100 130 190 250 315 380 65
10 100 135 200 265 330 400 65
11 100 140 205 275 340 410 70
12 105 140 210 280 350 420 70
13 110 145 220 290 360 435 75
14 110 150 225 300 370 445 75
15 115 155 230 305 380 460 75
16 120 160 235 310 390 470 80
17 120 160 240 320 400 480 80
18 125 160 245 325 405 485 80
19 125 165 250 330 415 495 85
20 130 170 255 340 420 505 85
21 130 170 260 345 430 515 85
22 130 175 265 350 440 525 90
23 135 180 270 355 445 535 90
24 135 180 270 365 455 545 90
25 140 185 280 370 460 555 90
26 140 190 280 375 470 565 95
27 145 190 290 380 480 575 95

TABLE 2. A. - LINEAL FEET OF LEACH LINE FOR TWO-FOOT WIDE TRENCH

Number of Bedrooms

For extra

MP1 1 2 3 4 5 6 Bedroom
add
28 145 195 290 390 485 580 100
29 150 200 295 395 495 590 100
30 150 200 300 400 500 600 100
31 155 205 305 405 505 610 100
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32 155 205 310 410 515 620 105
33 155 210 315 415 520 625 105
34 160 210 315 420 525 630 105
35 160 215 320 430 535 640 110
36 165 215 325 435 540 650 110
37 165 220 330 440 545 655 110
38 170 220 335 445 555 665 110
39 170 225 335 450 560 675 115
40 170 225 340 455 565 680 115
41 175 230 345 460 575 690 115
42 175 235 350 465 580 695 115
43 180 235 355 470 585 705 120
44 180 240 355 475 600 715 120
45 180 240 360 480 600 720 120
46 185 245 365 485 605 725 120
47 185 245 365 485 610 730 120
48 185 245 370 490 615 735 120
49 185 250 370 495 615 740 125
50 190 250 375 495 620 745 125
51 190 250 375 500 625 750 125
52 190 250 380 505 630 755 125
53 190 255 380 505 635 760 125
54 195 255 385 510 635 765 130
TABLE 2. A. - LINEAL FEET OF LEACH LINE FOR TWO-FOOT WIDE TRENCH
Number of Bedrooms
For extra
MPI 1 2 3 4 5 6 Bedroom

add
55 195 255 385 515 640 770 130
56 195 260 385 515 645 775 130
57 195 260 390 520 650 780 130
58 200 260 390 520 655 785 130
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86 250 335 500 663 830 1000 165
87 250 335 505 670 840 1005 170
88 255 340 510 675 845 1015 170
89 255 340 510 680 850 1025 170
90 260 345 515 690 860 1030 170
91 260 345 520 695 865 1040 175
92 265 350 525 700 870 1045 175
93 265 350 530 705 880 1055 175
94 265 355 530 710 885 1065 180
95 265 355 535 715 890 1070 180
96 270 360 540 720 900 1080 180
97 270 360 545 725 905 1085 180
98 275 365 545 730 910 1095 180
99 280 370 550 735 920 1105 185
100 280 370 555 740 925 1110 185
101 280 375 560 745 930 1120 185
102 280 375 365 750 940 1130 190
103 285 380 570 755 945 1135 190
104 285 380 570 760 950 1140 190
105 290 385 570 770 960 1150 150
106 290 385 580 775 965 1160 195
107 295 390 585 780 970 1165 195
108 295 390 590 785 980 1175 195

TABLE 2. A. - LINEAL FEET OF LEACH LINE FOR TWO-FOOT WIDE TRENCH

Number of Bedrooms

For extra

MPI 1 2 3 4 5 6 Bedroom
add
109 295 395 590 790 985 1185 195
110 295 395 595 795 990 1190 200
111 300 400 600 800 1000 1200 200
112 300 400 605 805 1005 1205 200
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113 305 405 605 810 1010 1215 200
114 310 410 610 815 1020 1225 204
115 310 410 615 820 1025 1230 205
116 310 415 620 825 1030 1240 205
117 310 415 625 830 1040 1250 210
118 315 420 630 835 1045 1255 210
119 315 420 630 840 1050 1260 210
120 320 425 635 850 1060 1270 210

TABLE 2. B, APPLICATION RATE TABLE FOR NON-RESIDENTIAL DISPERSAL
SYSTEM SIZING: This table is to be used to convert the results of percolation tests to a
loading rate for use in sizing dispersal systems for other than residential uses. Loading rates are
given as gallons per square foot of trench bottom per day.

APPLICATION RATES

Percolation Rate |  Loading | | Percolation Rate | Loading
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MP1 Rate MPI Rate
1 1.12 - 32 36
2 1.07 33 36
3 .94 34 .36
4 .8 ) 35 35
5 75 36 35
6 70 37 34
7 .66 38 34
8 625 39 34
9 .59 40 33
10 56 41 33
11 55 42 32
12 54 43 32
13 S1 44 32
14 50 45 31
15 49 46 31
16 48 47 31
17 47 48 30
18 46 49 30
19 45 ) 50 30
20 44 51 30
21 43 52 30
22 A2 53 30
23 A2 54 29
24 41 55 29
25 40 56 29
26 40 57 29
27 39 58 29
28 39 59 28
29 38 60 28
30 375 ’ 61 —90 0.20
31 37 91 -120 0.10
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TABLE 2.C. SEPTIC TANK AND DISPERSAL SYSTEM SETBACKS. This table is to be used to
determine appropriate setbacks for septic tanks and dispersal systems. The term septic tank, as used here, also
includes sumps and supplemental treatment systems.

REQUIRED HORIZONTAL SETBACK DISTANCES

Minimum Horizontal Distance (in feet) Building Septic Dispersal Well
Required Between: .
Sewer Tank Field
Building or Structures' 2 5 g None
Property Lines None 5 10 5
Wells 507 50 100 None
Domestic Water Line 53 5 5 None
Above
Springs® 50 50 200 Flood
Plain
Above
Ephemeral Drainage’ 50 50 50 Flood
Plain
Intermittent and Above
Flood
Perennial Streams’ 50 50 100
Plain
Above
Lakes® 50 50 200 Flood
Plain
Cuts or Excavations Four times height of cut None
with a maximum of 50 feet
Dispersal Field 5 10 100
Distribution Box 5 100
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FOOTNOTES:

1. Includes mobile homes, porches and steps, whether covered or uncovered, breezeways, roofed porte-cocheres, roofed patios, carports,
covered walks, covered driveways and other structures or appurtenances.

2. All non-metallic drainage piping shall clear domestic water supply wells at least 50 feet. This distance may be reduced to not less than 25
feet when approved piping is installed. Where special hazards are involved, the distance required shall be increased as necessary pursuant
to the Director of Environmental Health.

3. Water pipes and sewer pipes shall not be located in the same trench. The minimum separation shall be ten feet,

4, These distances apply to sewage disposal systems on the same level as or lower than any spring. Sewage disposal systems shall not be
closer than 200 feet at any point in relationship to a spring located on the same hillside or in the same watershed or 100 feet if downhill
from the spring.

3. Includes irrigation ditches, roadside ditches, and natural and artificial drainage ways with either intermittent or continuous flows. This
distance is to be measured from the 10-year flood line or top of bank or other evident high-water line or the expected 10-year flocd line.

6. Includes [akes, ponds, reservoirs, and other bodies of standing water, as measured from the high-water line or spillway elevation, For lakes
that are uphill from the disposal field, the setback may be reduced to 100 feet.

7. Ephemeral drainage also includes roadside ditches.

The Director may accept horizontal setbacks that vary from the required distances above. Examples would
include drainage ways that were constructed as part of road construction but carry little or no water or reduced
setbacks from systems that utilize supplemental treatment and/or disinfection.
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