STANISLAUS COUNTY PLANNING COMMISSION

February 16, 2017

STAFF REPORT

USE PERMIT APPLICATION NO. PLN2015-0019
TRINKLER DAIRY FARMS, INC.
SCH #2015032067

REQUEST: TO INCREASE THE DAIRY HERD SIZE FROM 3,150 TO 5,175 ANIMAL UNITS
CONSISTING OF 3,180 MILK COWS, 600 DRY COWS, AND 1,395 HEIFERS, AND
CONSTRUCT A NEW FREESTALL BARN, A MILK BARN, A FEED STORAGE
PAD, AND WASTEWATER STORAGE POND ON AN EXISTING DAIRY FACILITY,

ON A 220+ ACRE SITE

Owner:
Applicant:
Agent:
Location:

Section, Township, Range:
Supervisorial District:
Assessor’s Parcel:
Referrals:

Area of Parcel(s):

Water Supply:

Sewage Disposal:
Existing Zoning:

General Plan Designation:
Sphere of Influence:

Community Plan Designation:

Williamson Act Contract No.:
Environmental Review:
Present Land Use:
Surrounding Land Use:

RECOMMENDATION

APPLICATION INFORMATION

Wendel Trinkler, Jr, Trust, Et AL

Jon Rebiero, Trinkler Dairy Farms, Inc.

Joe Ramos, F & R Ag Services, Inc.

7251 Crows Landing Road, at the southwest
corner of Crows Landing and W. Taylor
Roads, in the Ceres area.

5-5-9

Five (Supervisor DeMartini)

022-007-013

See Exhibit |

Environmental Review Referrals

220+ acres

Private well

Private septic tank & leach field

A-2-40 (General Agriculture)

Agriculture

Not Applicable

Not Applicable

71-0194

Negative Declaration

Dairy facility and cropland

Row crops, orchards and scattered single-
family dwellings north, east, south, and west;
and unrelated dairies to the south and west;
and Monterey Park Tract Subdivision to the
southwest.

Staff recommends the Planning Commission approve this request based on the discussion below
and on the whole of the record provided to the Planning Commission. If the Planning Commission
chooses to approve the project, Exhibit A provides an overview of all of the findings required for

project approval which include use permit findings.
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PROJECT DESCRIPTION

Request to increase the permitted herd size of an existing dairy facility from 3,150 to 5,175 animal
units. The increase in animal units will consist of: 3,180 milk cows and 600 dry cows, not to exceed
a combined total of 3,780 mature cows (milk and dry), and 1,395 heifers [275 (15-24 months); 520
(4-6 months); and 600 calves (0-3 months)]. Medium heifers (7-14 months) will not be kept at this
facility. This expansion will require the construction of a 165,240 square-foot freestall barn, a 26,100
square-foot rotary milk barn, a 10,800 square-foot calf barn, a 307,500 square-foot feed storage
pad, and a new wastewater storage pond (lagoon). A new domestic well will be constructed to serve
the new milk barn. The existing milk barn shall remain in use. The new lagoon, located adjacent to
the existing lagoon, will be 375 feet wide by 500 feet long by 15 feet deep with 3:1 embankment
slopes. Of the 15-foot depth, only five feet will be below existing grade. Additional construction
details can be found in the attached Pond Construction Work Plan. (See Exhibit F.)

The dairy currently averages between seven and eight truck trips per day; truck trips are expected to
increase to 11 and 12 per day at full build-out. Feed and supplement deliveries are anticipated to
increase from an average of one to two deliveries per day. Milk transport trips are anticipated to
increase from approximately three to six trips per day. Calf transport occurs daily with no additional
trips expected. The duration of weekly pregnancy checks and breeding conducted by the
veterinarian will increase in time but not frequency. Transfer of heifers to and from the facility will
roughly double from two per week to four per week. The number of employees is anticipated to
increase from eight (8) current employees, to a maximum of 14 employees post-project.

The expansion will result in an increase in volume of waste and, as such, requires Waste Discharge
Requirements (WDR) from the Regional Water Quality Control Board. The new lagoon will
accommodate the additional waste and be constructed in such a way so as to reduce impacts to air
and water quality. A new Waste Management Plan (WMP) and Nutrient Management Plan (NMP)
provide details on managing the increase in animal units and resulting waste. (See Exhibits D and
E.) The WMP evaluated the impact of the expansion on existing lagoon capacity as well as the
need for an additional lagoon to accommodate additional liquid waste generated by an increase in
dairy cows. The NMP has been prepared to ensure that wastewater application on to cropland will
not result in significant impacts to groundwater. Wastewater and/or dry manure will be utilized on
1,003 acres of land application areas currently planted in corn, wheat, or almonds (See WMP Figure
3 — Field and Cropping Map).

RWQCB (Regional Water Quality Control Board) staff has determined that the revised NMP and
WMP are in accordance with the standards outlined in the General Order and that implementation of
these plans will minimize the impacts of animal waste on surface and groundwater quality.
Furthermore, the SUVAPCD (San Joaquin Valley Air Pollution Control District) has determined that
implementation of SUIVAPCD Best Available Control Technology (BACT) standards will result in
project specific criteria pollutant emissions having no significant adverse impacts on air quality.

SITE DESCRIPTION

The project site is located at 7251 Crows Landing Road, at the southwest corner of the Crows
Landing and W. Taylor Roads intersection, in the Ceres area. The dairy facility is located on a 220+
acre parcel bound by W. Taylor Road and Turlock Irrigation District's Lateral No. 3 canal to the
north, Crows Landing Road to the east, and W. Zeering Road to the south. The site is currently
improved with four homes served by private well and septic systems, 370,610+ square feet of
existing dairy facility structures and two lagoons. The proposed feed storage area, calf barn, and
lagoon will be located to the north of the existing dairy footprint; whereas the proposed freestall barn
and rotary milk barn will be located south of the existing dairy footprint. (See Exhibit B — Maps.)

Surrounding uses include row crops and orchards with scattered single-family dwellings to the north,
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east, south, and west; and unrelated dairies south and west of the project site. The Monterey Park
Tract residential subdivision is located approximately 650 feet west of the project site’s southwestern
property line, and approximately three-quarters of a mile southwest of the proposed rotary milk barn.

ISSUES

No issues have been identified as a part of this request. Standard Conditions of Approval, along
with those discussed in the “Environmental Review” section of this report, have been added to the
project.

GENERAL PLAN CONSISTENCY

The site is currently designated as “Agriculture” in the Stanislaus County General Plan and this
designation is consistent with the A-2 (General Agriculture) zoning district. The agricultural
designation recognizes the value and importance of agriculture by acting to preclude incompatible
urban development within agricultural areas.

Agriculture is the leading industry in Stanislaus County generating an annual gross agricultural value
in excess of a billion dollars into the local economy. As reflected in the County’s 2015 Crop Report,
milk is the County’s second top-grossing commodity. Staff believes this project is consistent with the
General Plan.

ZONING ORDINANCE CONSISTENCY

The site is currently zoned A-2-40 (General Agriculture). It is the intent of the General Agriculture
(A-2) zoning district to support and enhance agriculture as the predominant land use in the
unincorporated areas of Stanislaus County. The procedures contained within the A-2 zoning district
are specifically established to ensure that all land uses are compatible with agriculture and open-
space, including natural resource management, outdoor recreation, and enjoyment of scenic beauty.

Confined Animal Facilities (CAF), which include dairies and feed lots, are considered to be permitted
agricultural uses; however, a use permit is required for new or expanding CAFs requiring a new or
modified permit, waiver, order, or Wastewater Discharge Requirements (WDR) from the RWQCB,
where the issuance of such permit, waiver, order, or WDR requires compliance with the California
Environmental Quality Act (CEQA). The County adopted the use permit requirement in 2003 in
order to allow the County to facilitate the environmental review (in accordance with CEQA) required
for issuance of any permit, waiver, order, or WDR by the RWQCB. Trinkler Dairy Farms, Inc. is
subject to a use permit because the RWQCB determined that the proposed expansion is subject to
issuance of WDRs requiring CEQA review.

Since the project is subject to obtaining a use permit, the following finding is required for approval:

1. The establishment, maintenance, and operation of the proposed use or building applied for
is consistent with the General Plan designation of “Agriculture” and will not, under the
circumstances of the particular case, be detrimental to the health, safety, and general
welfare of persons residing or working in the neighborhood of the use and that it will not be
detrimental or injurious to property and improvements in the neighborhood or to the general
welfare of the County.

Conditions have been added to the project requiring best management practices be implemented for
odor and vector control and lighting. Furthermore, the project will need to comply with SUIVAPCD’s
Rules which are designed to reduce a facility’s impact to air quality. (See Exhibit C - Conditions of
Approval.) The RWQCB monitors dairies for con‘)spliance with their NMP, WMP, and WDRs. A NMP
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and WMP are required by the RWQCB in order to determine the need for permits, waivers, or
WDRs.

CAFs are agricultural uses protected by the County’s Right-to-Farm Ordinance which was adopted
in 1991. The ordinance states that:

The County of Stanislaus recognizes and supports the right-to-farm agricultural lands in a
manner consistent with accepted customs and standards. Residents of property on or near
agricultural land should be prepared to accept the inconveniences or discomforts associated
with agricultural operations, including but not limited to noise, odors, flies, fumes, dust, the
operation of machinery of any kind during any 24-hour period (including aircraft), the storage
and disposal of manure, and the application by spraying or otherwise of chemical fertilizers,
soil amendments, herbicides, and pesticides. Stanislaus County has determined that
inconveniences or discomforts associated with such agricultural operations shall not be
considered to be a nuisance if such operations are consistent with accepted customs and
standards.

Staff believes the necessary findings for approval of this project can be made. With conditions of
approval in place, there is no indication that, under the circumstances of this particular case, the
proposed project will be detrimental to the health, safety, and general welfare of persons residing or
working in the neighborhood of the use or that it will be detrimental or injurious to property and
improvements in the neighborhood or to the general welfare of the County. Dairy facilities are an
important component of the agricultural economy in Stanislaus County. There is no indication this
project will interfere or conflict with other agricultural uses in the area.

The project site is enrolled in Williamson Act Contract No. 71-0194. Section 21.20.045(A) of the A-2
zoning district requires that all uses requiring use permits that are approved on Williamson Act
contracted lands shall be consistent with the following three principles of compatibility:

1. The use will not significantly compromise the long-term productive agricultural capability of
the subject contracted parcel or parcels or on other contracted lands in the A-2 zoning
district;

2. The use will not significantly displace orimpair current or reasonably foreseeable agricultural

operations on the subject contracted parcel or parcels or on other contracted lands in the A-
2 zoning district. Uses that significantly displace agricultural operations on the subject
contracted parcel or parcels may be deemed compatible if they relate directly to the
production of commercial agricultural products on the subject contracted parcel or parcels or
neighboring lands, including activities such as harvesting, processing, or shipping; and

3. The use will not result in the significant removal of adjacent contracted land from agricultural
or open-space use.

The proposed expansion of the existing dairy supports the long-term productive agricultural
capability of the subject property. Project approval will not result in the removal of any adjacent
contracted land from agricultural or open-space use. All surrounding lands will be able to continue
their agricultural operations.

The project was referred to the State Department of Conservation during the Early Consultation and
30-day Initial Study reviews and no comments were received.
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The specific findings required for approval of the proposed use permit are outlined in Exhibit A of
this report. Based on the information provided in this report, staff believes that all of the findings
necessary for approval of this request can be made.

ENVIRONMENTAL REVIEW

A referral response from the SUVAPCD indicating potentially significant impacts was received as a
part of the Early Consultation referral for this project. In order to reduce potentially significant
environmental impact to air quality, SUVAPCD Best Available Control Technology (BACT) standards
were incorporated into the project and the new lagoon design. Consequently, the incorporation of
BACT, the categorization of support stock into age ranges, and the exclusive use of a sealed feed
storage system for bagged silage will reduce project impacts to air quality to less than significant.

Pursuant to the California Environmental Quality Act (CEQA), the proposed project was circulated to
all interested parties and responsible agencies for review and comment and no significant issues
were raised. (See Exhibit | - Environmental Review Referrals.) A Negative Declaration has been
prepared for approval prior to action on the use permit itself as the project will not have a significant
effect on the environment. (See Exhibit H - Negative Declaration.) Conditions of Approval reflecting
referral responses have been placed on the project. (See Exhibit C - Conditions of Approval.)

*kkkkk

Note: Pursuant to California Fish and Game Code Section 711.4, all project applicants subject to
the California Environmental Quality Act (CEQA) shall pay a filing fee for each project; therefore, the
applicant will further be required to pay $2,273.25 for the California Department of Fish and Wildlife
(formerly the Department of Fish and Game) and the Clerk Recorder filing fees. The attached
Conditions of Approval ensure that this will occur.

Contact Person: Rachel Wyse, Associate Planner, (209) 525-6330

Attachments:

Exhibit A - Findings and Actions Required for Project Approval
Exhibit B - Maps

Exhibit C - Conditions of Approval

Exhibit D - Waste Management Plan

Exhibit E - Nutrient Management Plan

Exhibit F - Pond Construction Plan

Exhibit G - Initial Study

Exhibit H - Negative Declaration

Exhibit I - Environmental Review Referrals

I\PLANNING\STAFF REPORTS\UP\2015\UP PLN2015-0019 - TRINKLER DAIRY FARMS, INC\PLANNING COMMISSION\FEBRUARY 16 2017\STAFF REPORT\STAFF REPORT. TRINKLER.DOC



Exhibit A
Findings and Actions Required for Project Approval

1. Adopt the Negative Declaration pursuant to CEQA Guidelines Section 15074(b), by finding
that on the basis of the whole record, including the Initial Study and any comments received,
that there is no substantial evidence the project will have a significant effect on the
environment and that the Negative Declaration reflects Stanislaus County’s independent
judgment and analysis.

2. Order the filing of a Notice of Determination with the Stanislaus County Clerk-Recorder’s
Office pursuant to Public Resources Code Section 21152 and CEQA Guidelines Section
15075.

3. Find that:

(@) The establishment, maintenance, and operation of the proposed use or building

applied for is consistent with the General Plan designation of “Agriculture” and will
not, under the circumstances of the particular case, be detrimental to the health,
safety, and general welfare of persons residing or working in the neighborhood of the
use and that it will not be detrimental or injurious to property and improvements in
the neighborhood or to the general welfare of the County.

(b) The use will not significantly compromise the long-term productive agricultural
capability of the subject contracted parcel or parcels or on other contracted lands in
the A-2 zoning district.

(c) The use will not significantly displace or impair current or reasonably foreseeable
agricultural operations on the subject contracted parcel or parcels or on other
contracted lands in the A-2 zoning district. Uses that significantly displace
agricultural operations on the subject contracted parcel or parcels may be deemed
compatible if they relate directly to the production of commercial agricultural products
on the subject contracted parcel or parcels or neighboring lands, including activities
such as harvesting, processing, or shipping.

(d) The use will not result in the significant removal of adjacent contracted land from
agricultural or open-space use.

4. The project will increase activities in and around the project area, and increase demands for
roads and services, thereby requiring dedication and improvements.

5. Approve Use Permit Application No. PLN2015-0019 —Trinkler Dairy Farms, Inc., subject to
the attached Conditions of Approval.
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DRAFT

NOTE: Approval of this application is valid only if the following conditions are met. This permit shall
expire unless activated within 18 months of the date of approval. In order to activate the permit, it
must be signed by the applicant and one of the following actions must occur: (a) a valid building
permit must be obtained to construct the necessary structures and appurtenances; or, (b) the
property must be used for the purpose for which the permit is granted. (Stanislaus County
Ordinance 21.104.030)

CONDITIONS OF APPROVAL

USE PERMIT APPLICATION NO. PLN2015-0019
TRINKLER DAIRY FARMS
SCH #2015032067

Department of Planning and Community Development

1. Use(s) shall be conducted as described in the application and supporting information
(including the plot plan) as approved by the Planning Commission and/or Board of
Supervisors and in accordance with other laws and ordinances.

2. Pursuant to Section 711.4 of the California Fish and Game Code (effective January 1,2017),
the applicant is required to pay a California Department of Fish and Wildlife (formerly the
Department of Fish and Game) fee at the time of filing a “Notice of Determination.” Within
five (5) days of approval of this project by the Planning Commission or Board of Supervisors,
the applicant shall submit to the Department of Planning and Community Development a
check for $2,273.25, made payable to Stanislaus County, for the payment of California
Department of Fish and Wildlife and Clerk Recorder filing fees.

Pursuant to Section 711.4 (e) (3) of the California Fish and Game Code, no project shall be
operative, vested, or final, nor shall local government permits for the project be valid, until
the filing fees required pursuant to this section are paid.

3. Developer shall pay all Public Facilities Impact Fees and Fire Facilities Fees as adopted by
Resolution of the Board of Supervisors. The fees shall be payable at the time of issuance of
a building permit for any construction in the development project and shall be based on the
rates in effect at the time of building permit issuance.

4. The applicant/owner is required to defend, indemnify, or hold harmless the County, its
officers, and employees from any claim, action, or proceedings against the County to set
aside the approval of the project which is brought within the applicable statute of limitations.
The County shall promptly notify the applicant of any claim, action, or proceeding to set
aside the approval and shall cooperate fully in the defense.

5. All exterior lighting shall be designed (aimed down and toward the site) to provide adequate
illumination without a glare effect. This shall include, but not be limited to, the use of
shielded light fixtures to prevent skyglow (light spilling into the night sky) and the installation
of shielded fixtures to prevent light trespass (glare and spill light that shines onto neighboring
properties).

14 EXHIBIT C
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6. The facility operator shall use best management practices for odor and vector control at all
times. If the operator is unable to control flies, then the operator shall retain the services of
a licensed vector control service.

7. A sign plan for all proposed on-site signs indicating the location, height, area of the sign(s),
and message must be approved by the Planning Director or appointed designee(s) prior to
installation.

8. The Department of Planning and Community Development shall record a Notice of

Administrative Conditions and Restrictions with the County Recorder’s Office within 30 days
of project approval. The Notice includes: Conditions of Approval/Development Standards
and Schedule; any adopted Mitigation Measures; and a project area map.

9. Should any archeological or human remains be discovered during development, work shall
be immediately halted within 150 feet of the find until it can be evaluated by a qualified
archaeologist. If the find is determined to be historically or culturally significant, appropriate
mitigation measures to protect and preserve the resource shall be formulated and
implemented. The Central California Information Center shall be notified if the find is
deemed historically or culturally significant.

10. Trinkler Dairy shall implement any applicable Best Management Practices for the reduction
of Greenhouse Gases from dairy operations in the event that they are adopted by the
County, State or Federal government.

11. The incorporation of SUVAPCD Best Available Control Technology (BACT) including but not
limited to the use of silage bags, the proposed wastewater (lagoon) pond design, and the
categorization of support stock into age ranges shall be implemented as a part of this
project.

Department of Public Works

12. An encroachment permit shall be taken out for any new driveway or for any work to be done
in the Crows Landing Road right-of-way.

13. Crows Landing Road is classified as 135-foot six lane expressway. The required 2 width of
Crows Landing Road is 67.5 feet west of the centerline of the roadway. If 67.5 feet of the
road right-of-way does not exist, then the remainder 67.5 feet shall be dedicated with an
Irrevocable Offer of Dedication for the parcel frontage before approval of the first building or
grading permit. The Irrevocable Offer of Dedication shall start from the south corner of the
property to the north edge of the driveway north of the main entrance which is approximately
1420’ long.

14. No parking, loading or unloading of vehicles will be permitted within the County Road
right-of-way.

15. A grading, drainage, and erosion/sediment control plan for the project site shall be submitted
before any building permit for the site is issued that creates a new or bigger building footprint
on this parcel. Public Works will review and approve the drainage calculations. The grading
and drainage plan shall include the following information:
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A.  The plan shall contain enough information to verify that all runoff will be kept from
going onto adjacent properties and Stanislaus County road right-of-way.

B. The grading drainage and erosion/sediment control plan shall comply with the
current State of California National Pollutant Discharge Elimination System (NPDES)
General Construction Permit.

C. Thegrading, drainage, and associated work shall be accepted by Stanislaus County
Public Works prior to a final inspection or occupancy, as required by the building
permit.

D. The applicant of the building permit shall pay the current Stanislaus County Public
Works weighted labor rate for the plan review of the building and/or grading plan.

E. The applicant of the building permit shall pay the current Stanislaus County Public
Works weighted labor rate for all on-site inspections. The Public Works inspector
shall be contacted 48 hours prior to the commencement of any grading or drainage
work on-site.

Building Permits Division

16. Building permits, in accordance with the most current adopted California Code of
Regulations - Title 24, will be required for all proposed structures.

Department of Environmental Resources — Hazardous Materials Division

17. The applicant shall determine, to the satisfaction of the Department of Environmental
Resources (DER) that the property has been fully investigated (via Phase | study, and Phase
Il study if necessary) prior to the issuance of a grading permit. DER recommends research
be conducted to determine if pesticides were used on the proposed development site; if
confirmed, suspect site areas should be tested for organic pesticides and metals. Any
discovery of underground storage tanks, former underground storage tank locations, buried
chemicals, buried refuse, or contaminated soil shall be brought to the immediate attention of
DER.

Turlock Irrigation District (TID)

18. The owner/developer must provide load information when applying for new electric service.
The owner/developer must apply for a facility change for any pole or electrical facility
relocation. Facility changes are performed at developer’s expense.

Regional Water Quality Control Board (RWQCB)

19. The facility operator shall, at all times, implement and comply with all waste and nutrient
management practices and waste discharge requirements as approved by the RWQCB;
including future modifications to the Waste Management Plan (WMP), and Nutrient
Management Plan (NMP) in accordance with RWQCB review, permitting, and approval.

20. This project is subject to Individual Waste Discharge Requirements as determined by
RWQCB. Individual Waste Discharge Requirements will be prepared and issued by
RWQCB.
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21.

22.

23.

The facility operator shall prevent infiltration and/or discharge from silage leachate, manure
solids, and process wastewater, by implementing manure management and process
wastewater management during dairy operation and at the time of dairy closure.

No construction can begin on the proposed wastewater storage pond (lagoon) until the
design is approved by the RWQCB executive officer.

The proposed lagoon cannot be used until the CQA report has been approved.

San Joaquin Valley Air Pollution Control District (SJVAPCD)

24.

25.

26.

27.

28.

29.

The proposed project is subject to District Rule 2010 (Permits Required) and Rule 2201
(New and Modified Stationary Source Review). A change in emissions or change in method
of operation/equipment, as determined during the inspection process, shall require the
submittal of a new Authority to Construct Permit application.

All new construction requires completion of an Authority to Construct (ATC) Permit and may
be subject to the following District Rules: Regulation VIII (Fugitive PM 10 Prohibitions), Rule
4102 (Nuisance), Rule 4601 (Architectural Coatings), Rule 4641 (Cutback, Slow Cure, and
Emulsified Asphalt, Paving and Maintenance Operations), and Rule 4550 (Conservation
Management Practices). The applicant shall comply with all applicable Rules.

A Rule 4570 (Confined Animal Facilities) application shall be submitted to the District.

To reduce impacts from construction related exhaust emissions, the developer shall utilize
off-road construction fleets that can achieve fleet average emissions equal to or cleaner than
the Tier Il emission standards, as set for in §2423 of Title 13 of the California Code of
Regulations, and Part 89 of Title 40 Code of Federal Regulations. This can be achieved
through any combination of uncontrolled engines and engines complying with Tier Il and
above engine standards.

To reduce potential health impacts created by toxic air contaminants (TAC) and to insure
that the proposed wastewater storage pond (lagoon) passes the Ambient Air Quality
Analysis (AAQA) for Hydrogen Sulfide (H2S), the proposed lagoon shall be a minimum of 87
meters (375 feet) wide and 200 meters (500 feet) long. The lagoon shall be set back a
minimum distance of 140 meters away from the northern fence line. Construction of the
pond, as required, will insure that the project will be under the SUVAPCD’s threshold of
significance for TACs.

To ensure the project passes the Risk Management Review (RMR) portion of the project the

two homes, located directly east of the proposed calf barn, shall only be utilized by single
employees of the dairies. No families are permitted to reside in these residences.

*kkkkkkk

Please note: If Conditions of Approval/Development Standards are amended by the Planning
Commission or Board of Supervisors, such amendments will be noted in the upper right-hand corner
of the Conditions of Approval/Development Standards; new wording is in bold, and deleted wording

will have a #re-through-
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Waste Management Plan Report
General Order No, R8-2007-003E, Attachment B
July 1, 2010 deadline

| DAIRY FACILITY INFORMATION

A. NAME OF DAIRY OR BUSINESS OPERATING THE DAIRY:  Trinkler Dairy Farms Inc.

Physical address of dairy;
7251 Crowslanding RD

Cerag | Stanislaus 95307
Number and Strest City County £ip Code
Strest and neares! cross street (if no address):
TRS Lata and Coordingtes:
55 Sk 5 Mt Diablo 37°31'57.03" N 120° 59" 43.668" W
Townsklp (T) ~ Range (R_)  Seclion (S_) Baseline meridian Lafitude (N) . Longitude (W)
Deaite Tacility was originally placed in operation:  014/01/1930

Raglonal Water Quality Control Board Basin Plan designation:  San Joaquin River Basin

County Assessor Parcel Number(s} for dairy facility:

| 002-24)007«00 13-0000

B. OPERATOR NAME: Trinklsr, Wendel Jr. Telephone to.: (209) 537-9883
Landline Celiular
.0, Box 10 Ceres CA 85307
Mailing Address Numbaer and Sfreet City State Zin Code
Operater should racaive Regional Board correspondence (check):  [X]Yes [ ]No
C. LEGAL OWNER NAME: Trinkler, Wendel Jr. Telephone no.: (209) 537-5883
Landline Cellular
F.0. Box 10 Ceres CA 95307
Mafling Address Number and Sifeet City State Zip Code
Owner shiould receive Regional Board correspondence (check):  [X]Yes [ ]No
D, CONTACT NAME: Mitchell, Michael Telephona ne.. {209} 664-1067
Lanlina Cellutar
Tifle: Profassicnal Engineer
18836 E Clausen RD Turloek CA 95380
Malling Address Number and Siraet Chy State Zip Code
CONTACT NAME: Ramos, Jos Telephone no.: (200 250-2471  (200) 226-2375
L.andline Cellular
Title: Technical Service Provider
2857 Geer RD, STE A Turlock CA 95382
Mailing Address Number and Street City State Zin Code

Trinkler Dairy Farms Ing. | 7251 Crowslanding RD | Ceres, GA 86307 | Stanlsaus County | San Joaquin River Basin

01/04/2016 17:34:52
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Waste Management Plan Report
Beneral Order No. RE-2007-0035, Attachiment B
July 1, 2010 deadline

HERD AND MILKING EQUIPMENT ]

A. HERD AND MILKING-

The milk cow dairy is currently regulated under individual Waste Discharge Requirements.
Total number of milk and dry cows combined as a baseline value In response to the Report of Waste Discharge (ROWD) request

of October, 20056:

3,780 milkk and dry cows comblined (regulatory review is required for any expansion)

Type of Aniiinal

Present Count|  Maximum Count| - Daily Flush_'Hours Avg Live Weight (Ibs) |
Mk Gows 3,180 3,180 2 1,400
Dry Cows o T 600 600 22 1,400
Bred Helfers (15-24 mo.) 275 275 6 500
Haifars (7-14 mo.) 4] 0 0 o
Calves (46 mo) 520 520 o ‘
| Calves (0-3 mo.) 600 600 h

Predominant milk cow breed:

Avarage milk praduction:

Average number of milk cows per striing sent to the milkibam:
Number of milkings per day:

Number of times milk tank is emptiedffilled each day:
Number of hours spent milking each day:

. MILKBARN EQUIPMENT AND FLOOR WASH
Bulk tank wash and sanitizing:
Bulk tank wash vat volume:
Bulk tank wash wastawatar:
Pipsline wash and sanitizing:
Fipeline wash vat volume:

Pipsline wash wastewater:

Reused / recycled water is the source of parlor floor wash water;

Milkbarm / parlor floor wash volume:

Plate coclers type:

Plata coclers volume:

Vacuum pumps / air compressars J chillers type:
Vacuum pumps / air compressors / chillerg volume:

Milkbarn and equipment wastewater volume generated daily:

Halstain

75 pounds per cow per day
4560 milk cows per string
2.0 milkings per day
. 5.0 per day
— 20.0 haurs par day

4.0 tun cycleshvash
50 gallonsicycle
1,000,0 gallons/day.
4,0 run cyclas/wash
75 gallonsicycle
800.0 gallons/day
[X1Yes [ INo
24,000 gallons/day
Well Water Gooled (Water Reused/Recycled)
. B5.485 gallons/day

Mgchan‘lca_llyf,{\ir Coo!ed

0 gallons/day
57,385 gallons/day

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | $an Jaaguin River Basin
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Waste Management Plan Report

General Order No. R5-2007-0035, Attachment B

July 1, 2010 deadiine

C. OTHER WATER USES

Reuaed/recycled water is the source of herd drinking water:

r
;
1
\
\

Number of cows drmkfng fmm rausable water

I 1Y¥es [XINa
_ . "T'Brac Heifors | Bred Heilers |~ "Calves “Caives’
Milk Cows Dry Gows. ‘ (18-24 mo.){ (7-14 mo.} (46 ma.) (03 mo.)
(¢ Q 0 0 0 0
__of3180 of 500 of 275 of 0 of 520 of 600
______ o L . 0 0 o

E Galfons por head por day:

Total rausable water consumed by herd:
Reuged/racycled watsr is the source of sprinkler pen water:
Number of sprinklers in the holding pen:

Puration of each sprinkier cycle:

Nurnber of sprinkler pen runs/milking:

Flow rate fer each sprinkler hesd:

Total sprinkier pen wastewatsr volume:

Total fresh water used in manure fiush lane systam(s):

D. MISCELLANEQUS EQUIPMENT

Mo miscellanecus equipment entered,

E. MILKBARN AND EQUIPMENT SUMMARY

Number of days in storaga period;

Water available for reusefracycle:
Recycled water reused:
Recycled water leaving system:

Reusable water balance:

Volume of milkbarh and equipment wastewater gensraied for

storags petiod:

D opallons/day
[X]Yes [ INo
230 spHinklets
1.0 minutes
2 cycles/milking
5.0 gallons/minute
. 31,786 gallons/day

6,000 gallons/day

120 days
55,465 gallons/day
55,786 gallons/day

0 gallons/day
0 galions/day

6,888,320 pallons/storage pericd

MANURE AND BEDDING §0LIDS

A. IMPORTED AND FAGILITY GENERATED BEDDING.

20

! ' ‘ e trnported or Genarated .Déq;ify - - Applied Se‘prszn*ailﬂd_n Efficiency | . “Salids to F’ond“i
‘Bedding‘Typ? . “{tons) {bafcu. ft.) (clefault) . {ous ft fperiod) ; ;
Almaend shells o 280 200, 85% 3 7_':“;0 |

| Siraw (chopped) N ) 250 7.0 75% h 17, 807

Facliity generatsd bedding 286 40.0 ) 50% 7180 |

Tatal, 28,757
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanlslaus County | San Joaguin River Rasin
01/04/2016 17:34:52 Fage 3 of 22




Waste Management Plan Report
General Order No. R5-2007-0035, Attachment B
July 1, 2010 deadline

B. $0LI1DS SEPARATION PROCESS
Combined manure solids separation efficiency (weight basis): 50 %

Pescription of all solids separation equlpment used In flushed lane manure management systams
[Machanical Separators i B

———— i 3

C. MANURE AND BEDDING SOLIDS SUMMARY

.cuhic faet -, gallons
_ . ) ~dey . | storage perlad . day .o | storage perio& )
Manure genersted by the herd (pr-ssoaratin): B 564280,  1,057,148|  B4,853.30]  7.758.400]
! Manure generated by the herd sent to pond(s): 8,301.04 766 924 47.808.27 5,738,893
Mantire generated by the herd sz.ent to dry lot{s); ' 074.68 118, 961 7,291.08 374,_925—
Manure solids (herd) remavead by separation: o 618.28 74,194 4, 625 07 555,009
_LIICIUId companent in separéféa-éollds not send to pond(a): 658.01 79,060 4 925 95 591,476
Imported and faciitty generated badding sent to pond(s): 239.584 28,757 1,792.65 215,113‘“
Total manure and bedding sent to pond(s): 6,630.08| 795682,  49,60083| 5952111
Raaldua[ manure solids and beddmg aent to pond(s) wifactor 4-28.98l 51,478 3,208.86 388, 064
T : ‘ R R Cubipfé'ét p?—.\r:yeai_'. coob gallons per_"-y_e;} -
IMF_{'esidual manyre salids and beddiné seni to ‘pond(s) wifactor: ‘ l156,571 1, 171 éBF '
] RAINFALL AND RUNOFF
As RAINFALL ESTIMATES
Rainfall station nearest the facllity: Turlack
25 year/24 hour storm event (default NOAA Atlas 2, 1973); 2.50 inches/storage period
25 yeari24 hour storm event {user-overrids): inches/storage period
Storage period ralnfall (default DWR climate data); 8.56 inches/storage period
Storage perlod rainfall {user-override): . Inches/storage perlod
Flood zone: Zone X
B. IMPERVIOUS AREAS
e , T T Sarface Aren| .| T 3byi2ahr Sform | Blorage Parlod T T T
'Name ) Co R e L {s0ft) | Guantityl Rl_m'of,f Coem'cientl . Ruhoff Coefficlent Runoff Degslinatidr} S
Emstlng concrete holding areas and ‘30,707 1 | 0.97 | 0.50 | Drains into f)ond(s).
control lanes
Existing manure separator pad 32,847 1 0.97 = ) 0.50 | Draing into pone{s),
Existing manure stackmg pad south of 9,803 1 0.97! A_(Jé[_) Dralns Into pand(s).
JWWS
Bising nort feed storsgaares | 1088400 1] 097 0.50|Drainsinio pondis)
PR ——— T s T o " 0.60 | Draine o pond(s).
;E)fstlng west manire gtacking paci N 6606‘ 1 0.97 0.50 Drﬁins into pund@:m i

Trinkler Dalry Farms [nc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin

01/04/2016 17:34.:52
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Waste Management Flan Report

Genaral Order No. R5-2007-0038, Attachment B

July 1, 2010 deadline

ii xnsting yard north of mitk bam 3.1"."1?4 I 1 | o 097 T; i 0 50 | Draing Into pond{s)
t roposed north feed storage addmon 307.500\ 1 } 0.971 0 50 } Dralns Into pond( )
Surface area that does not run off into pond(s): 0 &q. ft.
Surface area that rUns off into pond{s): 679,720 2. ft.
Total sutface area; . 679,720 sy, fl.

Runcff from normal storage peticd rainfall:

Runoff from normal storage period rainfall with 1.5 factor

25 yeari/24 hour storm avent runoff.
Total surface ared runoff.

Tetal surface area runaff with 1.5 facior;

1,813,528 gallons/storage period

2,720,292 gallons/storage period

1,027,525 gallons/storage perlod

841,053 gallons/storage period

2,841,

3,747,817 gallons/sterage petiod

. ROOF AREAS

:ame —#___- ‘ Surfac'e':_ﬂ-\-r'éaﬁ(sq. )] Quantity‘ Runoﬁ Destmatlon A
| Existing celf hutch bam 12,448 1 Westoweterpond
:ME;{I;E ng Genter Group Pen Calf Barn 3,132 1{ Wastewater pond :
5 Exm’zmg commadity barn 18,625 11 Wastewster pond .
i Exstlng cry. cow harr. east o?MS'l 16,402 1 Wastewater pand
Emstmi;dry cow barn west of group pens o 18,680 N 1| Wastewater pond

Exmtmg East Group Pen Calf Barn o 3,611 1| Wastewatar pond R
Existing freestall bam south of spec. 37,275 1 | Wastewater pond )
needs bar

Existing freestall bam south of sprinkler 35,575 1 | Wastewater pon.d

pen

{Existing hay bam east of commodity batn 12,514 1] Wastewater pond a
i Existing. hay karn north of WWS1 10,881 1 | Wastewater pand

l

Existing hay bam south of calf hutch bam 7,467 11 Wastewater pond

Existing Milking parlor and covered | 6,730 1| Wastewter pond

ho!dmg pen

Existing shade barn south of mllk barn 30,018 1 ! Wastawatsr pond

Existing south combination 176,080 1| Wastewatar pond

froestall/shade barn

Existing speciat needs barn T 7,959’ 1 Wastewater pond o
Existing West Group Pen C‘alf Bain 25241 1| Wastowster pong

Proposed calfbarn B 10,800 T A Westewaterpond
‘ProBois;f? m{ary mnk bam 26 100 1 F|eld ) 7
Proposed south fraast‘all barn A | 185 240 S ‘I Fleld

Trinkler Dairy Farms [no. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanisiaus Gounty | San Joaguin River Basin
10472016 17:34:52
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Waste Management Plan Report
Ganeral Order No. RE-2007-0035, Attachment B
July 1, 2010 deading

Surface gros that doss not run off into pond(s): 191,340 s8q, fi,
Burface aras that runs off into pond(s): 408,528 sq. fi.
Total surface ares; 597,968 sa. f.
Rupoff from normal storage pericd rainfali: 2,168,809 gallens/storage pariod
Runoff fram normal atorage perlod rainfali with 1.5 factor: 3,264,714 gallens/storage period
25 year/24 hour storm sveht runoff: 633,706 gallons/storage pariod
Total surface area runcff: 2,803,615 gaflons/storage period
Total surface area runoff with 1.6 factor: 3,888,420 gallons/storags period

D. EARTHEM AREAS

" - Surface Area]. . 25yr/24 Storm | "Storage Peripd | T
Name . , {sq. Y | . Coefficient . Coefficient | Runoff Destination .~ |

Cetthen areas minusroofedand | 643,888 1| 08&|  020|Drains into pondis). |
cohereted areas |
Proposed freestall exercise pens 81,000 i 3 0.36 0.20 | Drains inte pond(s). '

Suiface area that does nat run off inte pond(s): 0 sd. 1t

Burface args that runs off into pond(s): 892,866 sq. T,

Total surface ares: 892,856 sq. fi.

Runoff from notmal storage patiod rainfll; 952,874 gallons/storags pericd

Runoff from harmal storage period rainfall with 1.5 factor: 1,429,312 gallons/etorage pariod

25 year/24 hour storm event runoff. 487,012 gallons/storage perlod

Total surface area runaff; 1,439,887 gallonsfstorage period

Total surface area runoff with 1.5 factor: 1,916,324 gallona/storage period

E. TAILWATER MANAGEMENT
No fialds with tailwaler entared.

Trinkler Dairy Farms inc. | 7251 Crowstanding RD | Geres, CA 95307 | Stanlslaus County | San Joaquin River Basin
01/04/2016 17:34:52
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Waste Management Plan Report
Genefal Order No. R5-2007-0038, Attachment B
July 1, 2010 deadline

LIQUID STORAGE
A. PONL OR BASIN DESCRIPTION: Proposed WWS 3

Pond is rectangular In shape:  [X]Yes [ INo

'7‘*‘ - ‘ , Dimensions o
Earthen Length (EL): 500 " Earthen Depth (ED)- T

Earthen Width (EVW): 370 fi. Side Slope (8): 3.0 (v
Fres Board (FB): 2t Dead Storage Loas (DSY: 50 f

I ﬂ“ _: Calcu!ataons mwu, -,,_
Liquid Length (LL): 438 ft, Storage Volume Adjusted

Liquid Width (L) - for Dead Storage Loss: 1,241,344 cu., ft,

Pond Surface Arsa:
Storage Volume;

POND OR BASIN DESCRIPTION:

185,000 sq. ft.

1,868,504 cul. ft

WS 1

Pond Marker Elevation:
Evaporation Volurme:
Adiusted Surface Area:

12.2 ft.

028,480 gals/period
172,688 sq. ft.

Pond is rectangular in shape;  [X]Yes | ]No

T . Dimensions - - . - 7’.1
Earthen Length (EL): 640 ft. Earthen Depth (ED): 2 )
Earthen Width (EW): 175 ft. Side Slope (3) 2.0t (1)
Free Board (FB): 2 ft. Dead Storage Loss (DS); e 2.0 ft.

1 e " : - o Cal;ﬁulationsj - o '
Liquid Length (LLY: a2t " Storage Voume Adjusted T
Liquid With (LW); . . for Dead Storage Loss: 744,811 cu. .
Pond Surfacs Area: 112,000 sq. ft. Pond Marker Elevation: g.2 ft.

Storage Volume:

900,973 ou. ft.

Evapcration Volume:
Adjustad Surfaca Araa:

560,627 gals/period
104,271 sq. ft

Trinkler Dairy Farms Inc. | 7251 Grawslanding RD | Ceres, GA 85307 | Stanistaus County | San Joaquin River Basin

01/04/2018 17:34:62
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Waste Management Plan Report
General Order No, R5-2007-0035, Attechment B
July 1, 2010 deadiine

POND OR BASIN DESCRIPTION:

WWS 2

Pond i rectanguiar in shape:  [X]Yes [ ]No

) I

L - D.im?;?S[OHS o L o 2 o !
Easthen Length (EL): 1,075 ft. Earthen Depth (ED): 131t
Earthen Width (EVW); 216 Side Slope (8): 2.5 ft. (hi1v)
Frea Board (FB): o 2 fi. Pead Storage Loss (DS): 2.0 i
i h . Calculations '
IquuidI:engt h_([L)— S S 1065ﬁ“ _Storage VolumeAdjuéted e e et e ot 0]
Liquid Width (LW 205 . for Dead Storage Loss; 1713825 cu. fi.
Pond Surface Area; 231,125 8q. ft, Pond Marker Elevation: 10.2 fi.
Storage Volume: 2,028 482 cu, f. Evaporation Volume: 1,160,281 gals/period
Adjusted Surface Area: 215,801 =q. fi.
Paotential storage losses (dua to dead storage). 1,008,079.0 cubic feet - or - £,214,201.3 gallons
Liguid storage surface area: 408 673 sq, ft.
Ralnfall onto retention pondis): 2,818,130 galions/storage period
Rainfall runoffinto retention pond(s): 4,936,212 gallens/storage pericd
Normal raiifall onto retention pond(s) with 1.5 factor: 4,237 195 gallons/storege pericd
Norma! rainfalt runoff into retention pond(s) with 1.5 factor: 7,404 318 gallons/storage periad
Starage period evaporation (default); __11.50 inches/storage perlod
Storage perfod evaporation (user-override): inches/storaga petiod

Storage period evaperation volume:
Manure and bedding sent to pond(s)
Milkbarn water gant to pond(s):

Fresh flush water for storage petiod:

2,649,388 gallons/starage perlod

. 5,852,111 gallehs/storage pariad
5,886,320 gallons/storage period
720,000 gallons/storage period

Trinkler Daity Farms Inc. | 7251 Crowstanding RD | Ceres, CA 85307 | Stanislaus County | San Joaguin River Bastn

01/04/2016 17:34:52
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Waste Management Plan Report
General Order No, R8-2007-0035, Atlachmant B
July 1, 2010 deadline

CHARTS
A, MILKBARN WASTEWATER SENT TO POND(S).
60,000 0,000
85,4865

£0,000 50,000
40,000 40,000

E 31,786
5 30,000 . 2000
g ‘ 30,000

£
20,000 20,000
&
10,006 10,000
1,000 4 s} 0 0
0 i ‘ . " ot g 9
Bulk Terk  Pipsline Wash Milkbarn/Parlor  Flate Coolers Vacuum Miscallansous  Sprinkler Pan Reusabla
Wash Flaor Wash Purpa / Air Equlpment  Wastewater Water
{using Compressors {using Undesighated
recycled ! Chillars recycled
water) waier)
Values shown In chart ate approximate vaiues por day.
Total milkbarn. wastewater genarated dally: 57,386 gallensiday
Total milkbart wastewsler ganerated per petlod: 6,886,320 gallonsfstorage pericd
Trinkler Dairy Farms Ing, | 7251 Crowslanding RD | Ceres, CA 85307 [ Staniglaus Gounty | San Joaguin River Basin
01/04/2016 17:34:52 Page 0 of 22
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Waste Management Plan Report
General Order No, RB-2007-0035, Attachment B
July 1, 2010 deadline

B. PROCESS WASTEWATER (NORMAL PRECIPITATION)

8,000,000
7,000,000 8,805,520
B 4,000,000
% 5,000,000
1]
&
% 4,000,000
-4
m 3,000,000 : —
2
% 2000000 S
1,000,000 S SY—
g .
Direst Rainfall Rainfall Runeff lnto  Tallwater Returned Manure and Milkiosrn Frash Waier In
Onto Pond(s} Paond(s) To Pand Badding Waslawater Flush l.anes
Values shown in chart are approximale values for storage petiod.
Storage period: 120 days
Total process wastewater generated dally: 202,367 gallons/day
Total process wastewafer generaied per period: 24 284,088 galions/starage perind
Total process wastewatar removed due to evaporation: 2,648,388 gallons/storage period
Total storage capacity required: 21,834,680 gallons
e 2,892,136 ou. ft,
Existing storage capacity {adjusted for dead storage loss): 27,677,772 gallons
3,689,080 o, ft.
Considering normal precipitation, existing capacity meets estimailed storage needs: [XK1Yes [ ]No

8,000,000
7,000,000
6,000,000
5,000,000
l 4,000,000
3,000,000
2,000,000

1,000,000

Trinkler Baity Farms tnc. | 7251 Crowslandlng RD | Ceres, CA 05307 | Stenislass County | San Joaguin Mivar Basin

01/0472018 17:34:52
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Waste Managemeni Plan Report
General Order Mo, R5-2007-0035, Attachmant B
July 1, 2010 deadline

C. PROCESS WASTEWATER (NORMAL PRECIPITATION WITH 1.5 FACTOR)

10,006, b00 T E5Z55T
8,000,000 |
2
=
i
2 000,000
:
b
d 4,000,000
g
g
& ‘
2,008,000
Dirsct Rainfak Rainfall Runoff Inte  Tallwater Retwrnad Manure and Militham Frogh Weter in
Onio Pornl(s) Pond(s) To Pond Badding Wastawster Flugh Lanes
Values shown in chart are approximate values for storage period.
Storage period:

Total process wastewater generated daily:
Total process wastewater generated per period:
Total process wastewater removed due fo evapaoration:

Total storage capacity required:

Existing storage capacity (adjusted for dead storage loss);

120 days
234,677 gallons/day
28,161,230 gallons/storage patiad
2,649,388 gallons/storage perlad
. 255611,861 gallons
3,410,438 ou, fi,
27,677,772 gallons
3,699,980 cu. ft.

Considering factored precipfiation, existing capacity meets estimated storage needs: [X}Yes [ ]No

10,000,000

. 8,000,600

6,000,000

4,000,000

2,000,020

Terkler Dalry Fanng Ine, § 7251 Crowslanding RD | Cerss, CA 95307 | Stanislaus Gounty | San Joaguin River Basin

01/04/2016 17:34:52
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Waste Management Plan Report
General Ordar No. R5-2007-0035, Attachment B
July 1, 2010 deadline

D. STORAGE VOLUME ASSESSMENT (NORMAL PRECIPITATION WITH 1.5 FACTOR)

28,000,000 27871772 o 0ng,000
. 25,511,560 ‘
24,000,000 24,000,000
?é 20,000,000 20,000,000
2
& 16,000,000 16,000,000
g
¥ 12,000000 | 12,000,000
g
_% 8,000,000 7404 348 8,000,000
&
4,000,002 ; 4,000,000
i} l 5 PR AL v, 2 s
Barn Direct Raintall Rainfzll 25 Yoear/2n 26 Yeari24 Manure arg Total Total Exlsting
Wastewater, OntoPond(s)  Runoff Into Hour Starm Four Sterm Badding Reruired Capaclty
Fresh Flush, Pond(s) Onto Pend Runoff Capadity
sfc.
Valuas shown In chart are approximate valugs for storage perlod.
Storage period: 120 days
Barn wastewater, fresh flush water, and tailwater; 7,606,320 gallena/astorage perind

Manure and bedding sent to pond: 5,952,111 gallons/storage period

Precivitation onto pond: 4,227 105 gallons/storage peariod

Pracipitalion runaff. 7,404,318 gallons/storage peried

26 yaari24 hour storm onto pond: 823,052 gallons/starage parlod

25 yaar/24 hour storrm runoff: 2,148,243 gallonslstorage petiod

Residual salids afier liquids have been removed {liquid equivalent); 385,064 gallons/storage peried
Total process wastewater removed due to evaporation; 2,849 388 gallons/storage pericd

Total required capacily: 25,511,851 gallons/storage period

Taotal existing capacity: 27,877,772 gallons/storage period

Existing capacity meets estimated sforage neads: [X]Yes [ ]No

Trinkler Cairy Farms Inc. | 7251 Crawslanding RD | Ceres, CA 98307 | Staniglaus County | San Joaguin faiver Basin

01/04/2016 17.34:562 Page 12 of 22
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Waste Management Plan Report
Ganeral Order No. R5-2007.0035, Attachment B
July 1, 2010 deadline

OPERATION AND MAINTENANGE PLAN

The goal of the Cperation and Maintenance Plan is fo ellminate discherges of waste or storm water to surface waters from the
production grea and the protection of undarlying soils and ground water.
A. POND MAINTENANCE

I. FREEBOARD MONITORING

1. Fresbeard will be monitored monthly from June 1 through September 1 (dry season) and waekly from October through
May 31 (wet season). The results will be recorded on a Dairy Procduction Area Visual Inspaction Form,

2. Fresboard will be manitored durlng and after each significant storm event and the results recorded on a Production Arsa
Significant Storm Event Inapection Form,

3. Ponds will be phetegraphed on the first day of each month. Pend photos will be lebeled and maintainad with the dairy 's
monltoring racords,

ii. PREPARATION FOR MAINTAINING WINTER STORAGE CAPACITY
1. The retention pond{s) wilf begin to be lowered to the minimum cparating level on or before a designated dats each year.

2. The minimum oparating leval will include the necessary storage volurne as identified in Saction 11.A in Altachment B of the
General Order.

iii. OTHER POND MONITORING

1. At the time of each monitoring for freeboard, the pond(s) will be inspectad for avidence of excessive odors, mosquito
hreeding, algae, or equipment damage; and issues with berm integrity, including cracking, slumping, erasion, excass
vagelation, animal burrows, and ssepage. Any issues identifisd and corrective actions parformed will be recorded on a
Dairy Production Area Visual ingpection Form - Other Pond Menitoring.

2, Al the time of each monitoring during and after each significant storm event, the ponds will be inspected for evidence of any
discharge and issues with berm integrity, including cracking, slumping, ercsion, excess vegetation, animal burrows, and
seepage. ANy lssues ldertifisd and comrective actions performed will be recarded on a Production Area Significant Storm
Event Inspection Farm..

iv. SQLIDS REMOVAL PROCEDURES

1. The average thickness of the sclids accumulated on the bottem of the pond (s} will be measured on the designated interval
using the ownar, operaior, andfor designer spacified procedure.

2. Onoe solids/siudge on the bottom of the pond(s) reach the owner, operator, and/or designer specified critical thickness,
sofids/sludge will be removad s that adequate capacity is maintained,

3. When necessary, salids/sludge will be removed using the owner, operator, and/or designer specified methods for protacting
any pand liner.

OPERATIONS AND MAINTENANCE PLAN FOR POND:  \WWS 1

Pry seasoty freeboard monltoring witl ocour on the 561 of sach manth.
Wet season freeboard monitoring wilt occur every Monday of each weak.

Process wastewater pohd cohlents will be lowered to the minimum operating leval (elevation) of 2.5 feet above the
pond invert beginning in March of each yesr,

Sludge accurnulation will be measyred annually,

The following mathod will be used to measure solids/sludge accumulation:

Storage is visually monitored or professionally messured to  evaluate solid accumulaton. Storage i typicallyi
cleaned multiple times throughout the irrigation season thraugh puimping, .

Trinkler Daiiy Farms Ine. | 7251 Crowslanding RD | Geres, CA 85307 [ Stanislaus County | San Joaguin River Basin

01/04/20186 17:34:52 Page 13 of 22
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Waste Management Plan Report
General QOrder Nao, RB-2007-0038, Attachment B
July 1, 2010 deadiine

When sollds/siudge acoumulate to g thickness of 3.0 fast, the foflowing method will be used to maintaln adequate
storage capacity while protecting any pond liner

"’Wé"éé‘f""l’é’ added throughout the year to diliie sofids. '"s{sll'd?'ﬁé"Ei%"p’éa*'éa{'"a'ﬁ?iﬁ"g""?ﬁ;bfé’t’f’&ﬁéﬁ"TF"“Hé?;'éé‘éa}ﬁ“é{d'r"éé’”&'L
1cen also be agitated and pumped into sy wagons or directly excavsted for Spring and/or Fall application. If!

[axcavaticn is reguired, cleaning equipment operator will be Informed as to overal! depth of storage and Instructed ;
(o remain 6~12 inches from thefloor !

OPERATIONS AND MAINTENANCE PLAN FORPOND: W5 2

Dry season frasboard fonitoring will occur on the 5th of each monh,

Wet season freeboard monitering will occur every Menday of each waek,

Process wastswatar pand contents wilt be towered o the minimum operating leval (slavation) of 2.0 feet above the
pond invert beginning in March of each year.

Sludge accumulation will be measured annuglly,

The following method will be used to rieasure selids/sludge accumulation:

[ Sludge accumiation should be measiiad at pond drawdown with aproba | t_tlg‘gﬁc_:gjjjjﬁci_i_ggtek's‘ﬂlﬂuci.égmthickna—s{éL T

van alse be aglated and bumped Into slurry wagons or directly excavated for Spring and/or Fall applicatlan. If

1 excavation is required, cleening equipment operator wil be informed as to overal depth of storage and instructed
!"tmo remain 8-12 inchas from the flaor. J

o]

OPERATIONS AND MAINTENANGE PLAN FOR POND: Proposed VWNS 3

Dry seasen freeboard monitaring will eccur on the 5th of each month,

Weat season freaboard manitoring will coour evary Monday of each week,

Process wastewater pond contents will be lowered to the minimum operating level (elevation) of 5.0 feet above the
pond invert beginning Jn March of each year.,

Studge accurmulation will be meastired annually.

The following mathod will ba used to measure sollds/sludge aceumLiation:

[Sludge “acoumdlation should Be measired &i pond drawdown Wih & probe thal oan Indicats sludge thickness .|
{Precautians should be taken to-ensure that probing tool I8 designed to not damege the starages _ﬂnthetit;___.]_ipgj_"_.__Mﬁ_r__%‘___m___j

When solids/studge accumulate to a thickness of 5.0 fest, the following method will be used to maintain
Storage capacity while protecting ary pond linar:

Water is added throughoui e year to diluts solids, Solids e pumped oul during irrigations. I necessary storage |
tan also be agitated and pumped inte slurry wagons. As this proposed storage will ha syninetically lined, standard
Leleaning methods such as direct sxcavation should be avoided Ie protect the infegrlty of theldiner. !

adequate

B S |

B. RAINFALL COLLECTION SYSTEM MAINTENANGCE
. Annually, rainfall collaction systerns will be assessad to ensure:
1. Gonveyarces are frea of debris and eperating within designer/manufacturer specifications.
2. Components are propery fastered according to designer/manufacturer specifications.
3. All downspouts and related Infrastructure are connected o conveyances thet divert water away from manursd areas.
4. Water from the rainfall collection system{s) is divatted to an 2ppropriate destination,

Trinkier Dairy Farms Inc. { 7251 Crowslanding RD [ Ceres, CA 95307 | Stanislaus County | San Joaquin River Basln

010472018 17:34:52 Page 14 of 22
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Waste Management Plan Report

July 1, 2010 deadiine

General Order No, R5-2007-0035, Attachment B

{ Bulfdmgs wfth rooftop Fainfalf coﬂection systems

' Quantity| Surface Area (sq. )

E EXJstlng calf hutch harn

1 12,445
'Extstmg Center Group Pen Calf Barn S 1 3.132.1!
Existing commodily barn ] 1 18,525;‘
(Existing dry cow barn east of WWS1 1 16,402
| Existing dry cow barn west of group pens 1 15,680
Existing East Group Pen Calf Bam o 1 " 35611,
Exlsting freestali bérn south of spec, needs bar S 1 27,275
Exigting Treesisll barn E‘:f;l;t;]-’cf sprmkler pen o ﬂ 35 575
.Eklstmg hay bam east of commodlty barn i o o ) ‘I ) 12 a14
1 Existing hay barm north of WWS1 1 10, 881
Bxisting haybam seuth o calf butch bare r e
Existing Miking parlor and covered helding pen a0 T, 730!
Exlsting shade bam south of mllk bam 1 30 018
Eils{;névaoum cumbmauon freestall/shade bam_w T 7 1 1?6 090 i
Exnstmg gpecial nesds bam i 7,959 |
E"mstlng Wast Group Pen Calf Barn 1 2, 594
| Proposed calf barn ) S 10,800
.5 Proposead rotary millk barm 1— B 28,100
| Proposed south freestall barn 1 165,240

Assessment for buildings with reoftop rainfall collection systams will aceur on or before;

Assessment for other rainfall coltections systems will otour on ar befors;

Dascription of how rainfall collection systems will be assessed:

5th of October

Eth of October

C..GORRAL MAINTENANCE

Trinkler Dakry Fanms Inc. | 7281 Crowsianding RD | Geras, GA 05307 | Stanislaus County | San Joaquin Rlver Basin

01/04/2018 17:34:52
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Waste Management Plan Report
Ganaral Order No. RE-2007-0035, Attachment B
July 1, 2010 deadline

L. Monthly fram June 1st through September 30th (dry sessan) and weekly from Cctober 1t through May 31st (wet season), the
perimeter of the corrals and pens will be assessed to ensure that runon and runoff contrals such ae berms are functioning
correcily, and that all water that contacts waste is collected and divertad into the wastewater rstention pond {8). Any issuas
identified and corrective actions performed will be recorded on a Pairy Production Area Visual Inspaction Form - Caorrals.

ii. The ccrrals will ke assesssd by the designated date to determine:

1. Whether manure needs to ba removed from the corrals based on the owner, operator, and/or designer specifisd conditions.

2. Whether thete are depressions within the corrals that sheuld be flled/graomed to prevent ponding.

iii. Reamoval of manure and/ar regrading, when recessary, will be completed on or before the designated month/day of each year,

Day of tha month dry season assessmant wilf ocour &th.of each month

Day of the week wet season assassmant will sceur Manhday

Selid manure removal and regrading assessment will sceur on cr befare:  5th of Oetober

Condiions requlring manure removal and/or regrading:
| Solids are removed twica per year, ususlly in the Spring and Fall following harvest.

Solid manure removal and/or regrading will occur on or befare: 5th of November

D. FEED STORAGE AREA MAINTENANCE

t. Durdng the dry season and prior to the wet season, the perimeter of storage areas will be assessed to ensure all runan and.
funoff controls such as berms are functioning correctly and runoff and leachate from the areas are callected and diverted into
the wastewster pond(s). Any issues identified and corractive actions performed will be recordad on a Dalry Praduction Area
Visual inspection Ferm - Manure and Feed Storage Areas,

il. During the wei seascn, feed storage area(s) will be assessad io determine if there are depressions within any foed storage
area that shauid be filted or repaired te pravent ponding.

Any necessary regrading/resurfacing and berm/convayance maintenance will ba coempleted on an annua! basis,

Day of the mianth dry seazon assessment will ocour; 5th of each month

Day of the week wet season assessment will ocour: Monday

Regrading/rasurfacing and berm maintenance assessment will acour on or bafore: 5th of October

Regrading/resurfacing and berm maintenance campletion will accur on or bsfore: 5th of November

E. SOLID MANURE STORAGE AREA MAINTENANCE.

Trinkder Dalry Famms Ing. | 7251 Crowslanding RD | Geres, CA 98307 | Staniglaus Counly | San Joaguin River Basin

01/042016 17:34:52 Page 16 of 22
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Waste Management Plan Report
General Order No. R&-2007-0035, Ailachment B
July 1, 2010 deadline '

. During the dry season and prier to the wet season, the perimster of manute storage areas will be assessed to ensurs all runon
and runoff controls such es berms are functioning correctly and runoff end leschats from the sreas are collscted and diverted
fnto the wastewater pond{s). Any Issues identifled and corrective actions performed will he recorded on a Dalry Broduction
Area Visual [nspection Foim - Manure and Feed Storage Areas.

fi. During the wel season, manurs storage area(s) will be assessed to determine if thers are deoressions within any manure
storage area that should be filed to pravent ponding,

fii. Any necessary regrading/resurfacing and berm/convayance maintenance will be completed on an annusl basie.

Day of the month div season assessmeant will ocour: &th of each month }
Day of the month wet season assessmeant will ocour: Monday
Regrading/resurfacing and berm meaintenance zasessmeant will oacur on or befors: 5th of Qctober .
Regrading/resurfacing and berm maintenance completon will ocour on or befare: 5th of November

Fo ANIMAL HOUSING AND FLUSH WATER CONVEYANCE SYSTEM MAINTENANGE

LA map will be attached that identifies critical polnts for monitoring the animal housing and flush watar conveyance system to
verify that water is being managed as identified In this Waste Management Plan. These points will be malntained at owner,
operafor, andior designer specified intervals,

Animal housing area agsessment will occur on or before: 5th of October

Animal heusing drainage system maintenance will aceur oh or bafore; §th of November

Animal housing srze dralnage syatem sssessment and maintanance methods:

-Debris is removed from flush lanes, flush drains and cotral drains as nesded. i
-Fumps are monitored daily. : ’
i-Corrals are regraded and dirt is added as needed to prevent ponding. !

G. MORTALITY MANAGEMENT
I Pead animals will be stared, removed, and disposed of proparly.

Rendering company or landfill name: Baker Commadities Inc.

Rendering company or landfill telephone number:  (559) 237-4310

H. ANIMALS AND SURFAGE WATER MANAGEMENT

i A system will be in place, monitared, and maintained to prevent animals from entering any surface waters when a stream or
ofher surface water crossaes o adjoins the corral(s).

Poes & stream or any other surface water cross or adjoin the corrals? [ 1¥es [X]No

l. MOMNITORING SALT IN ANIMAL RATIONS

i. The combined quantity of minerels as salt in animal drinking water and feed rations will be reviewed by a qualified nutritionist
on a roufine basis to verify that minerals are limited to the amount required to maintain animal health and eptimum production .
As feed rations change, mineral content may change.

Assessment intervall  Annually

J. CHEMICAL MANAGEMENT

Trinkler Daly Farms lne. | 7251 Crowslanding R[Z | Ceres, CA 85307 | Stanislaus County | San Joaguin River Basin .
01/04/2016 17:34:52 Page 17 of 22
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Waste Managemsent Plan Report
General Ordar No. R5-2007-0035, Attachment B
July 4, 2010 deadline !

. Chemicale and other contaminants handied at the facility will not be dispossd of in any manure or process wastewater, storm
water storage or treafment system unless specifically designed to treat such cheniicals and other contaminants,

:: R : S Disposal Company o i

: : 1 ’ ) R Destination {Used ) - ==t Gollgation i

i Chemlcal Name " Quantity | Unlts. Frequangy |'Usage Area. Chemical / Cortainer} Name . Phana . { Frequancy 4

'n..-m.---mn T M y . . .

| ladina 18,000 | galions | yaar Milkbarn Picked up by 1

i distrlbutor }

. .

| Acld 1,200 galions | year Milkizarn Plakad up by f .
= distiliouter ! }
| Soap 3,800 | gallena | year Milkbarn Picked up by ' !
i distributor

i
[
P

i
i
\
!

Trinkler Dairy Farms Jnc. | 7251 Crawslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Bagin
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Waste Management Plan Report
General Order No. R5-2007-0035, Aitachment B
July 1, 2010 deadiine

REQUIRED ATTACHMENTS

The following list, based upon user selections and data enirles, dascribes the minimum required attachments that must
be submittad with the Waste Managsmant Plan for tha reporting schedule of 'July 1, 2010

A, SITE MAP(B)

Provide a site map (or maps) of appropriate scale to show praperty boundaries and the location of the features of the production
area [ncluding the following in sufficient detail: structures used for animal housing, milk parlor, and ather buildings; corrals and
ponds; solids separation facilitfes (settiing basine or mechanical separaters); other aress where animal wastes are deposited ar
stored; feed storage areas; drainage flow directions and nearby surface waters; all water supply wells (domeatic, irrigation, and
barn walls) end groundwater monitoring wells,

Productlon area map reference number.  Figure 2

Provide a site map (or maps) of appropriate scale to show property boundaries and the locaticn of e features of all land
epplication areas (land under the Discharger's contrcl, whether it is ownad, rented, or leased, to which manure or process
wastewster from the production area Is or may be applisd for nutrient recycling) Including the following in sufficent detail: & field
identification system (Assessor's Parcel Number; field by name or number; total acreage of each field; crops grown; indication if
each figld is owned, leaged, or used pursuant 1o a formal agreement); indication of what type of waste i applied {solid marura
only, wastewater only, or both selld manure and wastewatsr); drainage flow diraction In each field, nearby surface waters, and
storm water discharge points; teilwater and storm water drainage controls; subsurface (tile) drainage systems (including discharge
points and lateral extent); irrigation supply wells and groundwater monitoring wells; sampling locations for discharges of storm
water and tailwater to surface water from the field.

Application area map refersncs number,  Figures 3-4

Provide a site map (or mape) of apprepriate scale to show proparty boundariss and the locatien of all cropland (land that is part of
the dairy but nol used for dairy waste application) including the follewing in sufficlent detall: Assessor's Parcel Number, total
acreage, crops grown, and Information on who owns or leases the field. The Waste Management Plan shall Indicate if sush
cropland is cavered under the Caondifional Waiver of Waste Discharge Requirements for Discharges from Irrigated Lands {Ordsr
No. R5-2006-0053 for Coalition Group or QOrder No, RE-2006-0054 for Individual Discharger, or ugsdlates thereto).

Naon-application area map reference number.  None

Provide a site map (or maps) of appropriate scale to show property boundaries and the locatian of all off-propetty domastic wells
within 800 feet of the production area or land application area (s} associated with the dairy and the location of all municipa¥ supply
wells within 1,600 feet of the produstion area or land epplication area(s) associated with the dairy.

Well area map reforence numbet:  Figures 2-4

Provide a site map (or maps) of appropriate scale to show property boundaries and a vichnity map, north arrow and the date the
map was prepared. The map shall be drawn on a published base map (e.g.. a topegraphic. map or aerial photo). using an
appropriate scale that shows sufficient detalls of all facilities,

Vicinity map refsrence number:  Figure 1

B. PROCESS WASTEWATER MAP(S)

Provide a site map (or maps) of appropriate scale fo show property boundaries and the location of the features of the production
area including the following in sufficient detail: process wastewater conveyance structures, discharge points, and discharge Jmixing
points with irrigatlon water supplies; pumping faciliies and flow meter locations; upstream diversion structures, drainege diiches
and canals, culverts, drainage controls (bermmsllevess, etc.), and draihage easements; and any additional components of the
waste handiing and storege system.

Production infrastructure systern area map reference number, Figures 3-4

Trinkler Datry Farms Inc. | 7281 Crowslanding RI} | Ceres, GA 95507 | Starlslaus County | San Joaguin River Sagin
(1/042016 17:34:52 Page 19 of 22
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Waste Management Plan Report
Geheral Qrder No. RE-2007-0035, Attachment B
July 1, 2010 deadline

Provide a slte map (or meps) of appropriate scalp to show property boundaries and the locetion of the features aof all fand
application areas (land uncer the Discharger's control, whethar it Is owned, rented, or leased, to which manure or process
wastewater from the production area Is or may be applied for hutrient recycling) Including the following In sufficient detsil: process
wastewater conveyance structures, discharge points end discharge mixing points with irrigation water supplias; pumping facilties ;
flow meter locations; drainage ditches and canals, culverts, drainage contrals (berms, levees, ete.), and drainage sasements.

Land application infrastructure system area map reference number:  Figures 34

€. EXCESS PREGIPITATION CONTINGENCY REPORT

There were no attachment reforances enfored or requirad for this attachment section.

D, OPERATION AND MAINTENANCE PLAN

Attach a map thet identifies critical polnts for manitoring the system to verify thet water is being managed as identified in this
Wasie Management Plan (ses Attachment B, Py B-7 V.F, V.G, and V.H for additional raquiremants).

Anlmal housing assessment map reference number: Figuras 2 & 3

E. FLOOD PROTECTION / INUNDATION REPORT

Provide a published flood zone map that shows the facillty is outside the relevant flood zones.

Flood zohe map and/or document reference number,  DAOGHCH545E

F. BACKFL.OW PROTECTION

Altach documentation frem a trained professionat (i.e. a person certified by the American Backflow Prevention Asscciation, an
inspector from & state or local governmental agency who has experience and/or fraining in backflow prevertion, or a conaultant
with such experience and/or treining), ae specified in Required Reports and Notices H.1 of Waste Discharge Reguiremeants
General Order No. R5-2007-0085, that there are ne cross-connections that would allow the backilaw of wastewster intc a water
supply well, irrigation well, or surface water as identified on the Site Map.

Backfiow documentation reference number: RBackilow Certificate

Trirkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 96307 | Stanislaus County | San Joagquin River Basin
01/04/2018 17:34:52 Page 20 of 22
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Waste Management Plan Report
General Order No. R5-2007-0035, Attachment B
July 1, 2010 deadline

CERTIFICATION

A. DAIRY FACILITY INFORMATION

Name of dairy or business eperating the dairy: Trinkler Dairy Farms Ine.
Physical addrass of dalry;

7261 Crowslanding RD Ceras Ptanislaus 85307
Number and Sireet City County Zip Code

Strast and nearest cross street (if no address):

. DOCUMENTATION OF QUALIFICATIONS AND PLAN DEVELOPMENT

! have reviewed the porfion of the waste management plan that is related to storage cepacity facility and design spesifications In
accordance with fteim I, Affechment B of the Waste Discharge Requiremsnis General Order for Existing Milk Gow Dalties - Order
No. R5-2007-0035 and certity that this plan was prepared by, or under the rasponsible charge of, and corfifiad by z civil shginesr
who Is registered pursiant to Californla law or otfier person as may be permiited under the provisions of the California Business
and Professions Code fo assume responsible charge of such work,

Btarage capacity is:
Ingufficient

] Retrofitting Plan/Schedule/Design Criteria sttached in accordance with
Attachmant B, 11.B. 1-5 and Attachment B, Il C.

Sufficient

Xl certification 1 - Certified in accordance with Attachiment B, I, A, 1-8. (no
contingency plan)

71 certification 2 - Cerified in accordance with Attachment B, Il A 1.8, 1. C. (with
cottingency plan attached)

Mol et e

SIGNATURE OF CIVIL ENGINEER DATE

GCIVIL ENGINEER'S WET STAMP

Michael Mitchell
PRINT @R TYPE NAME

18836 E Clausen RD; Turlock, CA §5380
MAILING ADDRESS

(209) 664-1067
PHONE NUMBER

Trinlder Rairy Farms Ing, | 7251 Growslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaguin River Basin
01/04/2016 17.34:52 Page 21 of 22
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Waste Management Plan Report
General Qrder No, R5-2007-00358, Aftachment B
July 1, 2010 deadline

C. OWNER AND/OR OPERATOR CERTIFICATION

! cortily under penally of law that | heve personally examined and am familiar with the Information submitted in fhis document and
all attachments. and that, based on my inquiry of those individuals immediately responsible far obtaining the information, | boligve

that the information is frue, accurate, and complefa. [ am aware that there are significant p?for subm!tﬁng false

Information, including the possibi n‘y F fing and Jmpnsonmem‘ E %;
oy

SIGNATURE OF OWNER SIGNATYJRE OF OF‘ERATOR

Wendel THaklsr, Jr. A W i ’ﬁ NE ﬁ%’ ﬁ:
PRINT OR TYF’; NAME PRllmj)R E\ji/ ;Zxr\m—:

DATE DATE

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA £5307 | Stanfstaus County | San Joaguin River Basin

01/04/2016 17:34:£2 Fage 22 of 22
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Nutrient Management Plan Report
General Crder No. R5-2007-0035, Attachment C
July 1, 2009 deadline

DAIRY FACILITY INFORMATION

A. NAME OF DAIRY OR BUSINESS OPERATING THE DAIRY: Trinkler Dairy Farms Inc.

Physical address of dairy:

7251 Crowslanding RD Ceres Stanislaus 95307
Number and Street City County Zip Code
Street and nearest cross street (if no address);
Date facility was originally placed in operaticn: 01/01/1930
Regional Water Quality Control Board Basin Plan designation:  San Joaguin River Basin
County Assessor Parcel Number(s) for dairy facility:
0022-0007-0013-0000
B. OPERATOR NAME: Trinkler, Wendel Jr. Telephone no.: (209) 537-9883
l.andline Cellular
P.O. Box 10 Ceres CA 95307
Mailing Address Number and Street City State Zip Code
Operator should receive Regional Board correspondence (check): [X]Yes [ ]No
C. LEGAL OWNER NAME: Trinkler, Wendel Jr. Telephone no.: (209) 537-8883
Landline Cellular
P.0Q. Box 10 Ceres CA 95307
Mailing Address Number and Street City State Zip Gade

Ownar should receive Regional Board correspondence (check): [X1Yes [ [No

D. CONTACT NAME: Ramos, Joe Telephane no.: (209) 250-2471

(209) 226-2375

Landline
Title: Technical Service Provider

2857 Gear RD Turlock CA

Cellular

95382

Mailing Address Number and Street City State

Zip Code

Trinkler Dairy Farms Inc. | 72561 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Ba;in

02/11/2015 17:11:59
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

AVAILABLE NUTRIENTS

A. HERD INFORMATION

The milk cow dairy is currently regulated under individual Waste Dischargs Requirements.

Total number of milk and dry cows combined as a baseline value in response to the Report of Waste Discharge (ROWD) request
of October, 2005:

3,780 milk and dry cows combined (regulatory review is required for any expansion)

Bred Heifers Heifers (7-14 Calves Calves
Milk Cows Dry Cows {15-24 mo.) mo. to breeding) {4-6 mo.) (0-3 mo.)
Present count 3,180 600 275 0 520 600
Maximum count 3,180 600 275 0 520 600
Avg live weight (Ibs) 1,400 1,400 900 0
Daily hours on flush 22 22 6 0 6 24
Predominant milk cow breed: Holstein
Average milk production: 72 pounds per cow per day

B. IRRIGATION SOURCES

Nitrogen | Phosphorus| Potassium

Irrigation Source Name Type (mg/L) (mg/L) (mg/L)| Discharge Rate
Ag Well 1 Groundwater (well) 24,60 2,500 gpm
Ag Well 2 Groundwater {(well} 24.20 3,000 gpm
AgWell 3 Groundwater (well) 46.30 1,500 gom
Ag Well 4 Groundwater (well} 39.50 2,000 gpm
Ag Well 5 Groundwater (well} 34.10 2,500 gom
TID Canal Surface water {canal, river) 0.50 15 ofs

C. NUTRIENT IMPORTS

‘‘‘‘‘‘‘‘‘ ) Phosphorus{ Potassium

Nutrient Type/Name Quantity ! Moisture Nitrogen! (as P205} (as K20}

UN 32 72.00 fon 0.1% 32.000% 0.000% 0.000%

Starter 4-10-10 82.00 fon 0.1% 4.000% 10.000% 10.000%
Total nitrogen imported: 52 ,687.38 Ibs
Total phosphorus importsd: 7,150.63 lbs
Total potassium imported: 13,508.39 /bs

D. NUTRIENT EXPORTS

Phosphorus | Potassium
Nutrient Typs/Name Quantity ; Moisture Nitrogen (as P205) {as K20)

Separated Solids Fall 8,000.00 fon 60.0% 2.000% 0.300% 1.000%

Trinkter Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

July 1, 2009 deadline

Ph_ésphorus Potassium
Nutrient Type/Name Quantity | Moisture Nitrogen| {as P205) (as K20)
Separated Solids Spring 9,000.00 fon 60.0% 1.500% 0.300% 1.000%
Corral Solids 9,800.00 ton 30.0% 1.500% 0.660% 1.500%

Total nitrogen exported:

Total phosphorus exported:

Total potassium exported:

E. STORAGE PERIOD

459,900.00 /bs

58,853.41 fbs

292,077.00 /bs

Storage petiod is the maximum pericd of time anticipated between land application of process wastewater {from storage
ponds/lagoons) to croplands. A qualified agronomist and civil engineer should collaborate and collectively consider predominant
soll types, soll inflltration rates, maximumn depth, available water, field capacity, permanent wilting point, allowable depletion, crop
water use, evapotranspiration, precipitation, irrigation system capacity, water delivery constraints, crop nutrient requirements, soil
nutrient adsorbtion/desorption, rooting depth, nutrient accumulation/availability for current and future crop needs, facility wide
process wastewater storage capacity and other factors as deemed necessary acress all croplands where process wastewater is
applied in selecting a storage period. In many cases conflicts will arise between crop water demands, crop nutrient demands and
insufficient process wastewater storage capacity. Process wastewater may not be the baest choice as a source of either water
andfor nutrients to meet crop demands throughout the year. Groundwater and surface water vulnerability has been considered.

The storage period selected in this Nutrient Management Plan is consistent with the storage period selected in the Waste

Management Plan.

Storage pericd: 120 days

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

APPLICATION AREA

A, ASSESSOR PARCEL NUMBER: 0017-0062-0006-00C0
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0002-0011-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0002-0012-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0002-0013-0000
Legal owner of parcel: Ownad by Dairy

ASSESSOR PARCEL NUMBER: 0022-0002-0014-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0$022-0002-0015-0000
Legal owner of parcel; Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0007-0004-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0007-0013-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARGEL NUMBER: 0022-0010-0008-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0010-0007-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0024-0012-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0022-0024-0013-0000
Lagal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0041-0044-0005-0000

Legal owner of parcel: Moore, Ronald Telephone no.: (209) 000-0000

Landline Cellular
8125 Crows landing RD Ceres CA 95307
Mailing Address Number and Street City State Zip Code

ASSESSOR PARCEL NUMBER: 0041-0044-0006-0000

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

ASSESSOR PARCEL NUMBER (CONTINUED): 0041-0044-0006-0000

Legal owner of parcel: Moore, Ronald Telephone ne.: (209) 000-0000

Landline Cellutar
€125 Crows landing RD Ceres CA 95307
Mailing Address Number and Street City State Zip Code

ASSESSOR PARCEL NUMBER: 0041-0045-0008-0000
Legal owner of parcel: Ownead by Dairy

ASSESSOR PARCEL NUMBER: 0041-0045-00098-0000
Legal owner of parcel: Ownead by Dairy

ASSESSOR PARCEL NUMBER: (058-0022-0007-0000
Legal owner of parcel: Owned by Dairy

ASSESSOR PARCEL NUMBER: 0058-0022-0038-0000
Legal owner of parcel: Owned by Dairy

Trinkler Dairy Farms Ing, | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report

General Order No. RB-2007-0035, Attachment C

July 1, 2009 deadline

B. FIELD NAME: Berry

Cropable acres: 20

Predominant soil type: Sandy loam

Do irigation system head-to-head fiow conditions exist on the fleld?

Can fresh water for irrigation purposes be delived to the field year round?

]Yes [X]No
[X]Yes [ ]No

Can process wastewater be deliverad to the field at agronomic rates and times? [X1Yes [ ]No

Tailwater management method. Returned to top of field

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted

Wheat, silage, soft dough Late October Middle April 20

Corn, silage Late May Early October 20
FIELD NAME: Bonzi 1 and 2

Cropable acres: 72

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? [ TYes [X]No

Can fresh water for irrigation purposes be delived to the field year round?

Can process wastewater be delivered to the field at agronomic rates and times?

Tailwater management method: Returned to top of field

Crops grown and rotation:

[X]Yes [ ]Ne
[X]Yes [ [No

Crop Type Plant Date Harvest Date Acres Planted

Wheat, silage, soft dough Late October Middle April 72

Corn, silage Late May Early Octcber 72
FIELD NAME: Briggs

Cropable acres: 49

Predeminant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? lYes [X]No

Can fresh water for irrigation purposes be delived to the field year round? [X]Yes [ INo

Can process wastewater be delivered to the field at agronomic rates and times? [X]Yes [ ]Ne

Tailwater management method: Returned to top of field

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted
Wheat, silage, soft dough Late October Middle April 49
Corn, silage Late May Early October 49
Trinkler Dairy Farms Ine. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaguin River Basin
02/11/2015 17:11:59 Page 6 of 53
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Nutrient Management Plan Report

General Order No. R5-2007-0035, Attachment C

July 1, 2008 deadline

FIELD NAME: Carpenter

Cropable acres: 31

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? [ 1Yes [X]No
Can fresh water for irrigation purposes be delived ta the field year round? [X]Yes [ ]No
Can process wastewater be delivered to the field at agronomic rates and times? [ ]Yes [X]No

Tailwater management method: Sprinklers

Crops grown and rotation:

Crop Type Plant Date

Harvest Date

Acres Planted

Almond, in shell Middle January

Early October

3

FIELD NAME: Church

Cropable acres: 17

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field?

Can fresh water for irrigation purposes be delived ta the field year round?

[ ]Yes [X]No
[X]Yes [ ]No

Can process wastewater be delivered fo the field at agronomic rates and times? [ ]Yes [X]No

Tailwater management methed: Sprinklers

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted

Almond, in shell Middle January Early October 17
FIELD NAME: Clark

Cropable acres: 77

Predominant scil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the fiald? [ ]Yes [X]No

Can fresh water for irrigation purposes be delived to the field year round? [X]Yes [ INo

Can process wastewater be delivered to the field at agronomic rates and times? [ ]Yes [X]No

Tailwater management methad: Sprinkler

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted
Almond, in shell Middle January Early Qctober 77
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report

General Order No. R5-2007-0035, Attachment C

July 1, 2009 deadline

FIELD NAME: Inderbitzen

Cropable acres: 37

Predominant soil type: Sandy loam

Do irrigation system head-fo-head flow conditions exist on the field? [

Can fresh water for irrigation purposes be delived to the field year round?

]Yes [X]No
[X]Yes [ 1No

Can process wastewater be delivered to the field at agronomic rates and times? [X1Yes [ ]No

Tailwater management method: Returned to fop of field

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted

Wheat, silage, soft dough Late October Middle April 37

Corn, silage Late May Early October 37
FIELD NAME: JR's Home

Cropable acres: 15

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? [ 1Yes [X]No

Can fresh water for irrigation purpeses be delived to the field year round? [X]Yes [ INo

Can process wastewater be delivered to the field at agronomic rates and times? [X]Yes [ ]No

Tailwater management method: Returned to top of field

Crops grown and rotation:

Crap Type Plant Date Harvest Date Acres Planted

Almond, in shell Middle January Early October 15
FIELD NAME: Marchant

Cropable acres: 40

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? [ ]Yes [X]No

Can fresh water for irrigation purposes be delived to the field year round? [X]Yes [ ]No

Can process wastewater be delivered to the field at agronomic rates and times? [ ]Yes [X]No

Tailwater management method: Sprinklers

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted
Almond, in shell Middle January Early October 40
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report

General Order No. R5-2007-0035, Attachment C

July 1, 2008 deadline

FIELD NAME: Moores

Cropable acres: 148

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field?

Can fresh water for irrigation purposes be delived to the field yaar round?

[ 1Yes [X]No
[X]Yes [ 1No

Can process wastewater be delivered to the field at agronomic rates and times? [X]Yes [ ]No

Tailwater management method: Bermed

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted

Wheat, silage, soft dough Late October Middle April 148

Corn, silage Late May Early October 148
FIELD NAME: Nelson 1 and 2

Cropable acres: 29

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditicns exist on tha field? [ 1Yes [X]No

Can fresh water for irrigation purposes be delived to the field year round? [X]Yes [ ]No

Can process wastewater be deliverad to the field at agronomic rates and times? [X]Yes [ ]No

Tailwater management method: Returnad to top of fisld

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted

Wheat, silage, soft dough Late October Middle April 29

Corn, silage Late May Early October 29
FIELD NAME: Perrys

Cropable acres: 5

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? [ ]Yes [X]No

Can fresh water for irrigation purposes be delived to the field year round? [X]Yes [ 1No

Gan process wastewater be delivered to the field at agronomic rates and times? [ ]Yes [X]No

Tailwater management method: Sprinklers

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted
Almond, in shell Middle January Early October 5
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanistaus County | San Joaguin River Basin
02/11/2015 17:11:59 Page 9 of 53
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Nutrient Management Plan Report

General Order No. R5-2007-0035, Attachment G

July 1, 2009 deadline

FIELD NAME: T&R Jones 1

Cropable acres: 80

Predominant seil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? [ ]Yes [X]No
Can fresh watar for irrigation purposes be delived to the field year round? [X]Yes [ ]No
Can process wastewater be dslivered to the field at agronomic rates and times? [ ]Yes [X]No

Tailwater management mathod: Returned to top of field

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted

Wheat, silage, soft dough Late October Middle April 80

Carn, silage Late May Early October 80
FIELD NAME: T&R Jones 2

Cropable acres: 75

Predominant scil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field? [ 1Yes [X]No

Can fresh water for irfigation purposes be delived to the field year round? [X]Yes [ 1No

Can process wastewater be delivered to the field at agronomic rates and times? [ ]Yes [X]No

Tailwater management method: Returned to tap of field

Crops grown and rotation:

Crop Type Plant Date Harvest Date Acres Planted
Wheai, silage, soft dough Late October Middle April 75
Carn, silage Late May Early October 75

FIELD NAME: TD 5-6

Cropable acres: 137

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditions exist on the field?

Can fresh water for irrigation purposes be delived to the field year round?

[ ]Yes [X]No

Can process wastewater be delivered to the field at agronomic rates and times? |

Tallwater management method: Sprinkler

Crops grown and rotation:

[X]Yes | ]No
]Yes [X]No

Crop Type

Plant Date

Harvest Date

Acres Planted

Almond, in shell

Middle January

Early October

137

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceras, CA 95307 | Stanislaus Ceunty | San Joaquin River Basin
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Nufrient Management Plan Report
General Crder No, R5-2007-0035, Attachment C
July 1, 2009 deadline

FIELD NAME: TD-1-4

Cropable acres: 150

Predominant soil type: Sandy loam

Do irrigation system head-to-head flow conditicns exist on the field? [ ]Yes [X]No
[X]Yes [ ]No

Can process wastewater be delivered to the field at agronomic rates and times? [X]Yes [ ]1No

Can fresh water for irrigation purposes be delived to the fisld year round?

Tailwater management method: Returned to retention pond

Crops grown and rotation:

Crap Type Plant Date Harvest Date Acres Planted

Wheat, silage, soft dough Late October Middle April 150

Corn, silags Late May Early Cctober 150

C. LAND APPLICATION AREA FIELDS AND PARCELS

Field name Cropable acres Total harvests | Parcel number

Bamy 20 2 1 0022-0007-00040000

Benzi 1 and 2 72 2 10022-0010-D0060000
0022-0010-00070000

Briggs 48 2 10022-0024-00130000

Carpenter 31 110022-0002-00140000

Church 17 110022-0002-00110000

Clark 77 110017-0062-00060000

Inderbitzen 37 2 10041-0044-00060000

JR's Home 15 10022-0024-00120000

Marchant 40 110022-0002-00150000

Moores 148 2 10041-0044-00050000

Nelson 1 and 2 29 2 10041-0045-00080000
0041-0045-00090000

Perrys 5 110022-0002-00130000

T&R Jones 1 80 210058-0022-00070000

T&R Jones 2 75 2 10058-0022-00380000

TD 5-6 137 110022-0002-00120000

TD-1-4 150 2 10022-0007-00130000

Land application area totals 1,083 29

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County [ San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET

A, NUTRIENT BUDGET FOR CROP: Berry / Wheat, silage, soft dough

#of | N (Ibs/acre)| P (Ibsfacre}| K (lbs/acre) Total N
Activity / Event Events % avail. % avail. % avail. | (lbs/acre)
Pre-irrigation prior to planting (with fertllizer) 1 100.0 20.0 133.0 100.7
Nutrient source: Retention pond {lagoon} 60% 80% 80%
Application method: Pipeline
Irrigation Source N (lbs/acre) | P (lbs/acre}; K (Ibs/acre); Runtime (hrs}
TID Canal 0.7 0.0 0.0 8.0
0.7 0.0 0.0
In season irrigation (with fertilizer) 1 150.0 25.0 150.0 150.7
Nutrient source: Retention pond {lagoon) 60% 80% 80%
Application method: Pipeline
lrrigation Source N (lbsfacre) | P (lbs/acre)| K (Ibsfacre) | Runtime {hrs)
TID Canal 0.7 0.0 0.0 8.0
0.7 0.0 0.0
Total N Total P Total K
(Ibsfacre) (ibs/acre) (Ibs/acre)
Irrigation sources 1.3 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 0.0 0.0 0.0
Liquid manure 250.0 45.0 283.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 258.3 45.0 283.0
Potential crop nutrient removal 198.0 30.6 149.4
Nutrient balance 60.3 14.4 133.6
Applied to remaoval ratio 1.30 1.47 1.89
Fresh water applied: 0.09 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Berry / Corn, silage
#0of | N(lbs/acre) | P {lbs/acre}| K(lbs/acre}| TotalN
Activity / Event Events % avail. % avail. % avail. | {Ibs/acre}
Starter fertilizer af planting 1 12.0 30.0 30.0 12.0
Nutrient source: Commercial fertilizer 100% 100% 100%
| Application mothod: Sidedress B

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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July 1, 2009 deadline

Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

NUTRIENT BUDGET FOR CROP (CONTINUED): Berry / Corn, silage

#of | N (lbs/acre)! P (lbs/acre)! K (lbsfacre)| TotalN
Activity / Event Evenis % avail. % avail. % avail. | {lbs/acre}
Pre-irrigation prior to planting (no fertilizer) 1 0.0 0.0 0.0 0.7
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (Ibs/acre} | P (lbsfacre)| K (Ibsfacre) | Runtime (hrs)
TID Canal 0.7 0.0 0.0 8.0
0.7 0.0 0.0
In season irrigation (no fertilizer) 6 0.0 0.0 0.0 3.0
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N {Ibs/acre) i P (lbs/acre)| K (losfacre}i Runtime (hrs)
TID Canal 0.5 0.0 0.0 6.0
0.5 0.0 0.0
In season irrigation (with fertilizer) 3 110.0 20.0 140.0 3315
Nutrient source: Retention pond (lagoon) 60% 80% 80%
Application method: Pipeline
Irrigation Source N {lbs/acre) | P (lbs/acre); K (Ibsfacre); Runtime {hrs}
TID Canal 0.5 0.0 0.0 6.0
0.5 0.0 0.0
Total N Total P Total K
(lbsfacre) (Ibsfacre) (Ibs/acre)
irrigation sources 5.2 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 12.0 30.0 30.0
Bry manure 0.0 0.0 0.0
Liquid manure 330.0 £0.0 420.0
Other 0.0 0.0 0.0
Atmaespheric depasition 7.0
Nutrients applied 354.2 80.0 450.0
Potential crop nuttient remowval 256.0 48.0 211.2
Nutrient balance 98.2 42.0 238.8
Applied to removal ratio 1.38 1.88 213
Fresh water applied: 3.84 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Bonzi 1 and 2 / Wheat, silage, soft dough
#of | N (lbs/acre)| P (Ibs/acre)| K (Ibs/acre) Total N
Activity / Event Events % avail. % avail. % avail. | (Ibs/acra)

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2008 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Bonzi 1 and 2 / Wheat, silage, soft dough

#of | N {lbs/acre) | P {Ibs/acre}| K (Ibs/acre) Total N
Activity / Event Events % avail. % avail, % avail. | (lbs/acre)
Pre-irrigation prior to planting (with fertilizer) 1 100.C¢ 20.0 133.0 1006
Nutrient source: Retention pond (lagoon) 80% 80% 80%
Application method: Pipeline
Irrigation Source N (Ibsfacre) | P (Ibs/acre}| K (losfacre) | Runtime (hrs)
TID Canal 0.6 0.0 C.c 24.0
0.8 0.0 0.Cc
In season irrigation {with fertilizer} 1 150.0 25.0 150.0 150.8
Nutrient source. Retention pond {lagocn) 60% 80% 80%
Application method. Pipeline
Irrigation Source N (lbsfacre) | P (Ibs/acre)| K (Ibsfacre) ! Runtime (hrs)
TID Canal 0.6 C.0 0.0 24.0
0.6 0.C 0.0
Total N Total P Total K
(Ibs/acre) {Ibsfacre) {Ibs/acre)
Irrigation sources 1.1 0.0 0.0
Existing seoil nutrient content 0.0 0.0 0.0
Plowdown cradit 0.0 0.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 0.0 0.0 0.0
Liguid manure 250.0 45.0 283.0
Other 0.0 0.0 0.0
Atmespheric deposition 7.0
Nutrients applied 258.1 45.0 283.0
Potential crop nutrient removal 198.0 30.8 140.4
Nutrient balance 60.1 14.4 133.6
Applied to remaoval ratic 1.30 1.47 1.89
Fresh water applied: 0.83 foet Total harvests; 1
NUTRIENT BUDGET FOR CROP: Bonzi 1 and 2/ Comn, silage
# of | N(lbs/acre)| P {lbsfacre)| K (Ibs/facre) Total N
Activity / Event Events % avail. % avail. % avail. | (lbs/acre)
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nutrient source: Commercial fartilizer 100% 100% 100%
Appligation method: Sidedress B

Trinkler Dairy Farms Inc, | 7281 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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July 1, 2009 deadline

Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

NUTRIENT BUDGET FOR CROP {CONTINUED):

Bonzi 1 and 2/ Corn, silage

#of | N {Ibs/acre) | P (lbs/acre); K {lbs/acre) Total N
Activity / Event Events % avail. % avail. % avail. | {lbs/acre)
Pre-irrigation prior to planting (ne fertilizer) 1 0.0 0.0 0.0 0.6
Nutrient source. Water only 0% 0% 0%
Application methed. Surface
Irrigation Source N {lbs/acre)| P (Ibsfacre)| K (Ibs/acre)| Runtime (hrs)
TID Canal 0.6 0.0 0.0 24,0
0.6 0.0 0.0
In season irrigation (no fertilizer) 6 0.0 0.0 0.0 2.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (Ibsfacre} | P {Ibsfacre}| K (Ibsfacre) | Runtime {hrs}
TID Canal 0.4 0.0 0.0 18.0
0.4 0.0 0.0
In season irrigaticn (with fertilizer) 3 110.¢ 20.0 140.0 331.3
Nutrient source: Retention pond (lagoon) 60% 80% 80%
Application method: Pipeline
Irigation Source N (lbsfacrs) | P (bs/acre)| K (lbsfacre)| Runtime (hrs}
TID Canal 0.4 0.0 0.0 18.0
0.4 0.0 0.0
Total N Total P Total K
(Ibs/acre) (Ibsfacre) (Ibs/acre)
Irrigation sources 4.4 0.0 0.0
Existing soil nutrient content 0.0 c.0 0.0
Plowdown credit 0.0 C.0 0.0
Commercial ferilizer 12.0 30.0 30.0
Dry manure 0.0 6.0 0.0
Liquid manure 330.0 60.0 420.0
Other 0.0 g0 0.0
Atmospheric deposition 7.0
Nutrients applied 353.4 90,0 450,0
Potential crop nutrient removal 256.0 48.0 211.2
Nutrient balance 97.4 42.0 238.8
Applied to removal ratio 1.38 1.88 213
Fresh water applied: 3.20 fest Total harvests: 1
NUTRIENT BUDGET FOR CROP: Briggs / Wheat, silage, soft dough
#of | N (Ibsfacre}| P (lbsfacre) | K {lbs/acre}| TotalN
Activity / Event Events % avail. % avail. % avail. | (lbs/acre)
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Nutrient Management Plan Report
General Crder No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Briggs / Wheat, silage, soft dough

#of | N(lbsfacre)| P (lbsfacre)| K (Ibs/acra) Total N
Activity / Event Events % avalil, % avail, % avail.| (lbs/acre)
Pre-irrigation prior to planting (with fertilizer) 1 100.0 20.0 133.0 100.8
Nutrient source: Retention pond (lagoen) 80% 80% 80%
Application method. Pipeline
Irrigation Source N (Ibsfacre} | P (Ibs/acre)| K (Ibs/acre) | Runtime (hrs)
TID Canal 0.8 0.0 0.0 24.0
0.8 0.0 0.0
In season irrigation (with fertilizer) 1 150.0 25,0 150.0 169.4
Nutrient source: Retention pond (lagoon) 60% 80% 80%
Application method: Pipeline
Irrigation Source N ({Ibsfacre)| P (lbsfacre){ K({lbsfacre)| Runtime (hrs)
Ag Well 4 19.4 0.0 0.0 24.0
19.4 0.0 0.0
Total N Total P Total K
(Ibs/acre) (Ibsfacre) {Ibsfacre)
Irrigation sources 20.2 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Flowdown credit 0.0 0.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 0.0 0.0 0.0
Liquid manure 250.0 45.0 283.0
Other 0.0 0.0 0.0
Atmosphetic depaosition 7.0
Nutrients applied 277.2 45.0 283.0
Potential crop nutrient removal 198.0 30.6 149.4
Nutrient balance 79.2 14.4 133.6
Applied to removal ratio 1.40 1.47 1.89
Fresh water applied: 0.79 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Briggs / Corn, silage
#of | N{lbs/acre)| P (Ibs/acre) | K(lbsfacre})| TotalN
Activity / Event Events % avail. % avail. % avail. | (Ibs/acre}
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nutrient source: Commercial fertilizer 100% 100% 100%
Appiication method: Sidedress

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No, Rb-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP {(CONTINUED): Briggs / Corn, silage

#of | N (lbs/acre)| P (Ibs/acre}| K (bs/acre) Total N
Activity / Event Events % avail. % avail. % avail. | (Ibsfacra)
Pre-irrigation priar to planting (no fertilizer} 1 0.0 0.0 0.0 0.6
Mulrient scurce: Water only 0% 0% 0%
Application method. Surface
Irrigation Source N (Ibs/acre) | P {Ibs/acre): K {lbs/acre)] Runtime {hrs)
TID Canal 0.6 0.0 0.0 18.0
0.6 0.0 0.0
In season irrigation {no fertitizer) 6 c.0 6.0 0.0 2.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (Ibsfacre} | P (lbsfacre)| K {Ibs/acre)| Runtime {hrs)
TID Canal 0.4 0.0 0.0 12.0
0.4 0.0 0.0
In season irrigation (with fertilizer) 3 110.0 20.0 140.0 331.2
Nutrient source: Retention pond (lagoon} 60% 80% 80%
Application method: Pipeline
trrigation Source N {lbs/acre) | P (lbs/acre)| K (lbsfacre) | Runtime (hrs)
TID Canal 0.4 0.0 0.0 12.0
0.4 0.0 0.0
Total N Total P Total K
(Ibs/acre} {Ibs/acre) (Ibs/acre)
Irrigation sources 43 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commetrcial fertilizer 12.0 30.0 30.0
Dry manure 0.0 0.0 0.0
Liquid manure 330.¢ 60.0 420.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 353.3 90.0 450.0
Potential crop nutrient removal 256.0 48.0 211.2
Nutrignt balance 97.3 42.0 238.8
Applied to removal ratio 1.38 1.88 213
Fresh water applied: 3.19 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Carpenter / Almond, in shell
#of | N(lbsfacre) | P {bs/acre}| K (lbs/acre) Total N
Activity / Event Events % avail. % avail. % avail. | {lbs/acre}

Trinkler Dalry Farms Inc. | 7251 Crowslanding RD | Ceras, CA 95307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP {CONTINUED): Carpentsr / Almond, in shell

#of | N(lbs/acre)| P (lbsfacre)| K (Ibsfacre) Total N
Activity / Event Events % avall. % avalil. % avail. | (Ibs/acre)
Dry manure 1 120.0 25.0 150.0 120.0
Nutrient source! From dairy 50% 50% 50%
Application method: Broadcast/incorporate
In seasen irrigation (no fertilizer) 8 0.0 .0 0.0 4.3
Nutrient source; Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (los/acre} | P {los/acre)| K (lbs/acre)| Runtime (hrs)
TID Canal 0.5 0.0 0.0 10.0
0.5 0.0 0.0
tn seascn irrigation (with fertilizer) 2 50.0 0.0 0.0 101.1
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method: Pipeline
Irrigation Source N (Ibs/acre}) P (ibsfacre)| K (Ibs/acre) | Runtime (hrs)
TID Canal 0.5 0.0 0.0 10.0
0.5 0.0 0.0
Total N Total P Total K
{Ibs/acre) {lbs/acre} (Ibsfacre)
Irrigation scurces 54 0.0 0.0
Existing soil nutrient contant 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 100.C 0.0 0.0
Dry manure 120.0 25.0 150.C
Liguid manure 0.¢c 0.0 0.
Other 0.0 0.0 c.0
Atmospheric deposition 14.0
Nutrients applied 2364 25.0 150.0
Potential crop nutrient removal 195.0 30.0 148.5
Nutrient balance 44.4 -5.0 1.5
Applied to removal ratio 1.23 0.83 1.01
Fresh water applied: 4.00 fest Total harvests: 1
NUTRIENT BUDGET FOR CROP: Church / Almond, in shell
#of | N{lbsfacre)| P (lbs/acre)| K (Ibs/acre}| TotalN
Agtivity / Event Events % avalil. % avail. % avail. | {lbs/acre}
Dry manure 1 120.0 25.0 1500 120.0
Nulrient source: From dairy 50% 50% 50%
Application method: Broadcastincorporate

Trinkler Dairy Farms Inc. } 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Church / Almond, in shell

#of | N{lbs/acre)| P (lbs/acre) K(lbs/acre)| TotalN
Activity / Event Events % avail. % avalil. % avail.| {lbs/acre)
In season irrigation (no fertilizer) 6 0.0 0.0 0.0 3.6
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Sourca N {los/acre}| P (Ibs/acre)| K (lbs/acre) | Runtime {hrs)
TID Canal 0.6 0.0 0.0 6.0
0.6 0.0 0.0
In season irrigation (with fertilizer) 2 50.0 0.0 0.0 101.2
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method: Pipeline
Irrigation Source N (lbsfacre}| P (lbs/acre)| K (los/acre) | Runtime (hrs}
TID Canal 0.6 0.0 0.0 6.0
0.6 0.0 0.0
Total N Total P Total K
{Ibs/acre} (Ibsfacre) (lbsfacre}
Irrigation sources 4.8 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 100.0 0.0 0.0
Dry manure 120.0 25.0 150.0
Liquid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 14.0
Nutrients applied 238.8 25.0 150.0
Potential crop nutrient removal 195.0 30.0 148.5
Nuttient balance 43.8 -5.0 1.5
Applied to removal ratio 1.22 0.83 1.01
Fresh water applied: 3.50 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Clark / Almond, in shell
#of | N(lbs/acre)| P (Ibs/acre)| K{lbs/acre)| TotalN
Activity / Event Events % avail. % avail, % avail. | (Ibs/acre)
Dry manure 1 125.0 250 150.0 125.0
Nutrient source: From dairy 50% 50% 50%
| Application method. Broadcast/incorporate )

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Qrder No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP {CONTINUED):

Ciark / Almond, in shell

#of | N (lbs/acre)| P (Ibsfacre)| K(lbs/acre)| TotalN
Activity / Event Events % avail. % avail. % avail. | (Ibs/acre)
In season irrigation (no fertilizer) 8 0.0 0.0 0.0 4.2
Nutrient source! Water only 0% 0% 0%
Application method. Surface
irrigation Source N (lbs/acre) | P (lbsfacre)| K (lbs/acre) | Runtime (hrs)
TID Canal 0.5 0.0 0.0 24.0
0.5 0.0 0.0
In season irrigation (with fertilizer) 2 50.0 0.0 0.0 101.1
Nutrient source: Caommercial fertilizer 100% 100% 100%
Application method: Pipeline
Irrigation Source N (lbs/acre) | P {Ibs/acre)| K (lbsfacre)| Runtime (hrs)
TID Canal 0.5 0.0 0.0 24.0
0.5 0.0 0.0
Total N Total P Total K
{Ibs/acre) {Ibs/acre)} (Ibsfacre)
Irrigation sources 5.3 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 C.0
Commercial fertilizer 100.0 0.0 0.0
Dry manure 125.0 25.0 150.0
Liguid manure 0.0 0.0 0.0
Other 0.0 0.0 6.0
Atmospheric deposition 14.0
Nutrients applied 244.3 25.0 150.0
Potential crop nutrient removal 195.0 30.0 148.5
Nutrient balance 48.3 5.0 1.5
Applied to removal ratio 1.25 0.83 1.01
Fresh water applied: 3.86 fost Total harvests: 1
NUTRIENT BUDGET FOR CROP: Inderbitzen / Wheat, silage, soft dough
#of | N{lbs/acre)| P (lbs/acre)| K{lbs/acre) Total N
Activity / Evert Events % avait. % avalil. % avail. | {Ibs/acre)
Pre-irrigation prior to planting (with fertilizer) 1 100.0 20.0 133.0 100.7
Nutrient source: Retention pond (lagoon) 60% 80% 80%
Application method. Pipeline
Irrigation Source N (lbs/acre} | P (lbs/acre)} K (lbsfacre) | Runtime (hrs)
TID Canal 0.7 0.Cc 0.0 16.0
0.7 0.C 0.0
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Inderbitzen / Wheat, silage, soft dough

#of 1 N{los/acre)i P (Ibsfacre)! K{lbs/acre) Total N
Activity / Event Events % avail. % avail. % avail. | (Ibsfacre)
In season irrigation (with fertilizer) 1 150.0 25.0 150.0 169.6
Nutrient source: Retention pond (lagocn) 60% 80% 80%
Application method. Pipeline
Irrigation Source N (Ibs/acre}| P (lbs/acre)| K (Ibs/acre) | Runtime (hrs)
Ag Well 2 19.6 0.0 0.0 20.0
19.8 0.0 0.0
Total N Total P Total K
(lbs/acre) (lbsfacre) (bs/acre}
frrigation sources 204 0.0 0.0
Existing soil nutrient content 0.0 c.0 0.0
Plowdown credit 0.0 c.a 0.0
Commercial fertilizer 0.0 c.0 0.0
Dry manure 0.0 C.o 0.0
Liquid manure 250.0 45.0 283.0
Other 0.0 c.0 0.0
Atmospheric deposition 7.0
Nutrients applied 2774 450 283.0
Potential crop nutrient removal 188.0 3.6 149.4
Nutrient balance 79.4 14.4 133.6
Applied to removal ratio 1.40 1.47 1.89
Fresh water applied: 0.83 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Inderbitzen / Corn, silage
#of | N{losfacre)| P {lbs/acre}| K (lbs/acre) Total N
Activity / Event Events % avail. % avail, % avail. | (lbs/acre)
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nulrient source: Commercial fertilizer 100% 100% 100%
Application method: Sidedress
Pre-irrigation prior te planting {no fartilizer) 1 0.C 0.0 0.0 0.7
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbsfacre) | P {ibs/acre)| K (Ibsfacre)| Runtime (hrs)
TID Canal 0.7 0.0 0.0 16.0
0.7 0.0 0.0

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA §5307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Inderbitzen / Corn, silage

# of | N {lbs/acre) | P {los/acre)! K(lbsfacre); Total N

Activity / Event Events % avail. % avatl, % avail.| (Ibs/acre}
In season irrigation (no fertilizer) 6 0.0 0.0 0.0 27
Nutrient source: Water only 0% 0% 0%
Application methad: Surface
Irrigation Source N {les/acre) | P (lbs/acre)| K {lbs/acre)| Runtime (hrs}
TID Canal 0.5 0.0 0.0 10.0
0.5 0.0 g.0
In season irrigation (with fertilizer) 3 110.0 20.0 140.0 3314
Nutrient source: Commercial fertilizer 60% 80% 80%
Application method. Pipeline
Irrigation Source N {lbs/acre)| P (lbsfacre){ K (Ibs/acre)| Runtime {hrs)
TID Canal 0.5 C.C 0.0 10.0
0.5 0.0 0.0
Total N Total P Total K
(Ibs/acre) (Ibsfacre) (Ibs/acre)
Irrigation sources 4.8 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 c.0 0.0
Commesrcial fertilizer 342.0 90.0 450.0
Dry manure 0.0 0.0 0.0
Liquid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmespheric deposition 7.0
Nutrients applied 353.8 20.0 450.0
Potential crop nutrient removal 256.0 48.0 211.2
Nutrient balance 97.8 42.0 238.8
Applied to removal ratio 1.38 1.88 213
Fresh water applied: 3.55 feat Total harvests: 1

NUTRIENT BUDGET FOR CROP: JR's Home / Almond, in shell

#of i N(lbs/acre)! P (Ibs/acre)| K (lbs/acre)| TotalN

Activity / Event ' ) Events % avail. % avail. % avalil. | {lbs/acre)
Dry manure 1 120.0 250 150.0 120.0
Nutrient source: From dairy 50% 50% 50%

Application method. Broadcast/incorporate

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP {CONTINUED): JR's Home / Almand, in shell

#of i N(lbs/acre)! P (Ibs/acre}| K{lbsfacte)| TotalN
Activity / Event Events % avail. % avail, % avail. | (Ibs/acre}
In season irrigation (no fertilizer) 8 0.0 0.0 0.0 3.6
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N {lbs/acre)| P (lbs/acre)| K (lbe/acre) | Runtime (hrs)
TID Canal 0.4 0.0 0.0 4.0
0.4 0.0 0.0
In season irrigation (with fertilizer) 2 50.0 0.0 0.0 100.9
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method. Pipeline
Irrigation Source N {tbs/acra)| P (los/acre)| K (lbs/acre)| Runtime (hrs)
TID Canal 0.4 0.0 0.0 4.0
0.4 0.0 C.0
Total N Total P Total K
(Ibs/acre) (lbsfacre) {Ibsfacre)
Irrigation sources 4.5 0.0 0.0
Existing scil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 100.0 0.0 0.0
Dry manure 120.0 25.0 150.0
Liquid manure 0.0 c.o 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 14.0
Nutrients applied 2385 25.0 150.0
Potential crop nutrient removal 185.0 30.0 148.5
Nutrient balance 435 -5.0 1.5
Applied to removal ratio 1.22 0.83 1.01
Fresh water applied: 3.31 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Marchant / Almond, in shell
#of | N (losfacre)! P (lbsfacre}| K (lbs/acre) Total N
Activity / Event Events % avail. % avail. % avail.! (losfacre)
Dry manure 1 120.0 250 150.0 120.0
Nutrient source: From dairy 50% 50% 50% :
Application method: Broadcast/incorporate
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline
NUTRIENT BUDGET FOR CROP (CONTINUED): Marchant / Almond, in shell
#of | N(lbs/acre)| P {lbs/acre); K (lbs/acre) Total N
Activity / Event Events % avail. % avail, % avail. | (lbs/acre)
In season irrigation (no fertilizer) 8 0.0 0.0 0.0 3.4
Nutrient source: Water anly 0% 0% 0%
Application method: Surface
Irrigation Source N (Ibs/acre) | P (lbs/acre}} K (lbsfacre)| Runtime (hrs)
TID Canal 0.4 0.0 0.0 10.6
0,4 0.0 0.0
In season irrigation (with fertilizer) 2 50.0 0.0 0.0 100.8
Mutrient source: Commercial fertilizer 100% 100% 100%
Application method: Pipeline
Irrigation Source N (Ibs/acre)| P (lbs/acre)| K (Ibsfacre)| Runtime (hrs)
TID Canal 0.4 0.0 0.0 10.0
0.4 0.0 0.0
Total N Total P Total K
(lbs/acre) (Ibsfacre) (lbs/acre}
Irrigation sources 4.2 0.0 0.0
Existing sail nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 100.0 0.0 0.0
Dry manure 120.0 250 150.0
Liquid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric depasition 14.0
Nutrients applied 238.2 25.0 150.0
Potential crop nutrient removal 185.0 30.0 148.5
Nutrient balance 43.2 -5.0 1.5
Applied to removal ratio 1.22 0.83 1.01
Fresh water applied; 3.10 fest Total harvests: 1
NUTRIENT BUDGET FOR CROP: Moores / Wheat, silage, soft dough
#of | N (bsfacre) | P (lbs/acre)| K(lbsfacre)! TotalN
Activity / Event Events % avalil. % avail. % avail. | (lbs/acre)
Pre-irrigation prior to planting (with fertilizer) 1 100.0 20.0 133.0 100.5
Nutrient source: Retantion pond {lagoon) 60% 80% 80%
Application method: Pipeline
Irrigation Source N (lbs/acre) | P {lbsfacre) | K {Ibsfacre) | Runtime {hrs)
TID Canal 0.5 0.0 0.0 48.0
0.5 0.0 0.0

Trinkler Dairy Farms Inc. [ 7281 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Jeaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadiine

NUTRIENT BUDGET FOR CROP {CONTINUED): Moores / Wheat, silage, soft dough

#of { N{lbs/acre)! P (lbsfacre): K(lbs/acre)| TotalN
Activity / Event Events % avail, % avail. % avail. | (Ibs/acre)
In season irrigation {with fertilizer) 1 150.C 25.0 150.0 170.6
Nutrient source: Retention pond (lagocn) 80% 80% 80%
Application method: Pipeline
Irfigation Source N (lbsfacre} | P (lbs/acre)| K (Ibsfacre) | Runtime {hrs)
Ag Well 2 20.6 0.0 0.0 84.0
20.8 0.0 0.0
Total N Total P Total K
(los/acre) (lbsfacre) (Ibs/acre)
Irrigation sources 21.2 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 0.0 0.0 0.0
Liquid manure 250.0 45.0 283.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 278.2 45.0 283.0
Potential crop nutrient removal 198.0 308 149.4
Nutrient balance 80.2 14.4 133.6
Applied to removal ratic 1.40 1.47 1.89
Fresh water applied: 0.72 feel Total harvests: 1
NUTRIENT BUDGET FOR CROP: Moores / Corn, silags
# of | N (Ibsfacre)! P (lbs/acre): K {lbs/acre) Total N
Activity / Event Events % avail. % avail, % avail.| (lbs/acre)
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method: Sidedress
Pre-irrigation prior to planting (no fertilizer) 1 0.0 0.0 0.0 0.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
[rrigation Source N (Ibs/acre) | P (Ibsfacre) | K (lbsfacre) | Runtime {hrs)
TID Canal 0.5 Q.0 0.0 48.0
0.5 0.0 0.0
Trinkler Dairy Farms Inc. [ 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joagquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline
NUTRIENT BUDGET FOR GROP (CONTINUED): Mooras / Corn, silage
#of | N(lbs/acre)| P (lbs/acre); K(lbs/acre)| TotalN
Activity / Event Events % avail. % avail, % avail. | {Ibsfacre)
In season irrigation (no fertilizer) 6 0.0 0.0 0.0 2.5
Nutrient souree: Water only 0% 0% 0%
Appiication method: Surface
Irrigation Source N (Ibsfacre} | P {ibsfacre)} K {Ibsfacre) ! Runtime {hrs)
TID Canal 0.4 0.0 0.0 36.0
0.4 0.0 0.0
In season irrigation {(with fertilizer) 3 110.0 2.0 140.0 331.2
Nutrient source: Commaercial fertilizer 60% 80% 80%
Application method. Pipeline
Irrigation Source N (lbs/acre)| P (Ibsfacre)| K ({lhs/acre)| Runtime {hrs)
TID Canal 0.4 0.0 0.0 36.0
0.4 0.0 0.0
Total N Total P Totai K
(Ibsfacre) (Ibs/acre) (lbs/acre)
lirigation sources 4.2 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 342.0 90.0 450.0
Dry manure 0.0 0.0 0.0
Liguid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric depasition 7.0
Nutrierits applied 3563.2 0.0 450.0
Potential crop nutrient removal 256.0 48.0 211.2
Nutrient balance 97.2 42.0 238.8
Applied to removal ratio 1.38 1.88 213
Fresh water applied: 3.12 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: Nelson 1 and 2 / Wheat, silage, soft dough
#of | N{lbsiacre)| P (Ibs/acre) | K {lbsfacre}] TotalN
Activity / Event Events % avail. % avail. % avail. | (Ibs/acre)
Pre-Irrigation prior to planting {with fertilizer) 1 100.0 20.0 133.0 100.7
Nutrient source: Retention pond (lagoon) 60% 80% 80%
Application method: Pipeline
Irrigation Source N (Ibsfacre) | P (ibsfacre}| K (lbs/acre) | Runtime (hrs)
TID Canal 0.7 0.0 0.0 12.0
0.7 0.0 0.0
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanistaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No, R5-2007-0035, Attachment C
July 1, 2008 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Nelson 1 and 2 / Wheat, silage, soft dough

#of | N{lbs/acre)| P (lbsfacre}i K (Ibs/acre}; TotalN
Activity / Event Events % avail, % avail. % avail.| (lbs/acre)
In seasan irrigation (with fertilizer) 1 150.0 25.0 150.0 170.1
Nutrient source: Retention pond (lagoon) 80% 80% 80%
Application method: Pipeline
Irrigation Source N {lbs/acre) | P (lbsfacre)| K (lbs/acra)| Runtime (hrs)
Ag Well 2 20.1 0.0 0.0 16.0
20.1 0.0 0.0
Total N Total P Total K
(Ibs/acre) (Ibs/acre) (Ibslacre)
Irrigation sources 20.8 ¢.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 Q.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 0.0 0.0 0.0
Liguid manurs 250.0 45.0 283.0
Other 0.0 0.0 0.0
Aftmospheric deposition 7.0
MNutrients applied 277.8 45.0 283.0
Potential crop nutrient removal 188.0 308 149.4
Nutrient balance 79.8 14.4 133.6
Applied to removal ratio 1.40 1.47 1.89
Fresh water applied: (.82 fest Total harvests: 1
NUTRIENT BUDGET FOR CROP: Nelson 1 and 2/ Gomn, silage
#of | N(lbs/acre)| P (lbsfacre)| K (Ibs/acre) Total N
Activity / Event Events % avail. % avail, % avail. | (lbs/acre)
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nulrient source: Commercial fertilizer 100% 100% 100%
Application method: Sidedress
Pre-irrigation prior to planting (no fertilizer) 1 c.0 0.0 0.0 0.7
Nutrient source:. Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbs/acre) | P {lbsfacre}| K (lbs/acra)| Runtime (hrs)
TID Canal 0.7 0.0 0.0 12.0
0.7 0.0 0.0
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Nufrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2008 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Nelson 1 and 2 / Corn, silage

#of | N(lbs/acre)| P (Ibs/acre)! K (Ibs/acre)| TotalN
Activity / Event Events % avail. % avail, % avail.| (lbs/acre)
In season irrigation (no fertilizer) 6 c.0 0.0 0.0 28
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbs/acre} | P {Ibs/acre}| K {lbsfacre)| Runtime {hrs)
TID Canal 0.5 0.0 0.0 8.
0.5 0.0 0.0
In season irrigation (with fertilizer) 1 32.0 0.0 0.0 32.0
Nutrient source: Commaercial fertilizer 100% 100% 100%
Application method: Pipeline
In season irrigation (with fertilizer) 3 100.0 15.0 125.0 301.4
Nutrient source: Commercial fertilizer 60% 80% 80%
Application method: Pipeline
Irrigation Source N (lbsfacre} | P (lbsfacre)| K (Ibsfacre) | Runtima (hrs)
TID Canal 0.5 0.0 0.0 8.0
0.5 0.0 0.0
Total N Total P Total K
{Ibs/acre} (Ibsfacre} {Ibs/acre)
Irrigation sources 49 0.0 0.0
Existing soil nutrient contant 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.Cc
Commercial ferfilizer 3440 75.0 405.0
Dry manure 0.0 0.0 0.0
Liquid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 355.9 75.0 405.0
Potential crop nutrient removal 256.0 48.0 211.2
Nutrient balance 99.9 27.0 193.8
Applied to removal ratio 1.39 1.56 1.92
Fresh wafer applied: 3.59 feat Total harvests: 1
NUTRIENT BUDGET FOR CROP: Perrys / Almond, in shell
#of | N (lbs/acre)| P (Ibsfacre)| K (lbsfacre}| TotalN
Activity / Event Events % avail, % avail. % avail.{ {lbs/acre}
Dry manure 1 120.0 25.0 150.0 120.0
Nutrient source: From dairy 50% 50% 50%
Application method: Broadcastincorporate
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Nutrient Management Plan Report
Genaral Order No. R5-2007-0035, Attachment C
July 1, 200¢ deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): Perrys / Almond, in shell

#of { N(lbs/acre): P (Ibs/acre)! K{lbs/acre) Total N

Activity / Event Events % avail, % avail. % avail. | (lbsfacre)
In season irrigation (no fertilizer) 8 0.0 0.0 0.0 40
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (Ibsfacre} | P (lbs/acre)| K (Ibsfacre) | Runtima (hrs)
TID Canal 0.5 0.0 0.0 1.5
0.5 0.0 0.0
In season irrigation (with fertilizer) 2 50.0 0.0 0.0 101.0
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method. Pipeline
Irrigation Source N (Ibsfacre) | P (lbsfacre)| K (Ibsfacre) | Runtime (hrs)
TID Canal 0.5 0.0 0.0 1.5
0.5 0.0 0.0
Total N Total P Total K
(bs/acre}| (lbsfacre) (lbsfacre)
lrrigation sources 5.1 0.0 0.0
Existing soll nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertjlizer 100.0 0.0 0.0
Dry manure 120.0 250 150.0
Liguid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 14.0
Nutrients applied 239.1 25,0 150.0
Potential crop nutrient removal 195.0 30.0 148.5
Nutrient balance 441 -5.0 1.5
Applied to removal ratio 1.23 0.83 1.01
Fresh water applied: 3.72 feet Total harvests: 1

NUTRIENT BUDGET FOR CROP: T&R Jones 1/Wheat, silage, soft dough

#of | N (lbs/acre)! P (losfacre)| K (Ibs/acre) Total N

Activity / Event Events % avail. % avail. % avail. | (lbs/acre)
Dry manure 4 240.0 50.0 3C0.0 240.0
Nutrient source: From dairy 50% 50% 50%

| Appiication method: Broadcastfincorporate
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadlina

NUTRIENT BUDGET FOR CROP (CONTINUED): T&R Jones 1/ Wheat, silage, soft dough

#of | N (lbs/acre)| P (lbsfacre)| K(lbsfacre}| TotalN
Activity / Event Events % avail, % avail, % avail. | (Ibs/acre}
Pre-irrigation prior to planting (no fertilizer} 1 0.0 0.0 0.0 0.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbs/acre) : P {fbs/acre)] K (Ibsfacre)i Runtime (hrs)
TID Canal 0.5 0.0 0.0 24.0
0.5 0.0 0.0
In season irrigation (no fertilizer) 1 0.0 0.0 0.0 0.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbs/acre) | P {lbs/acre}| K {Ibsfacre)| Runtime {hrs)
TID Canal 0.5 0.0 0.0 24.0
0.5 0.0 0.0
Total N Total P Total K
(Ibs/acre) (Ibs/acre} (Ibs/acre)
Itrigation sources 1.0 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 2400 50.0 300.0
Liquid manure c.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 248.0 50.0 300.0
Potential crop nutrient removal 188.0 30.6 149.4
Nutrient balance 50.0 194 150.6
Applied to remaval ratio 1.25 1.83 2.01
Fresh water applied: 0.74 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: T&R Jones 1/ Corn, silage
#of | N{los/acre}| P (lbs/acre)| K (lbs/acre) Total N
Activity / Event Events % avall. % avall. % avail. | (lbs/acre)
Dry manure 1 240.0 50.0 300.0 240.0
Nutrient source. From dairy 50% 50% 50%
Application method: Broadcast/incorporate
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method: Sidedress
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2008 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED}: T&R Jones 1/ Corn, silage

#of | N (lbs/acre)| P (lbs/acre) | K (lbs/acre){ TotalN
Activity / Event Events % avail. % avail. % avalil. | {Ibs/acre}
Pre-irrigation prior to planting (no fertilizer) 1 c.0 0.0 0.0 0.8
Nutrient sourcs: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbs/acre} | P {Ibs/acre}| K {Ibs/acre} | Runtime (hrs)
TID Canal 0.8 0.0 0.0 36.0
0.6 0.0 0.0
In season imrigation (no fertilizer) 5 0.0 0.0 0.0 2.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbs/acre}| P {lbsfacre)| K (lbsfacre)| Runtime (hrs)
TID Canal 0.5 0.0 0.0 24.0
' 0.5 0.0 0.0
In seasen irrigation (with fertilizer) 3 30.0 0.0 0.0 915
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method: Pipeline
lrigation Source N (Ibsfacre) | P (Ibs/acre)| K (lbs/acre) | Runtime (hrs}
TID Canal 0.5 0.0 0.0 24.0
0.5 0.0 0.0
Total N Total P Tetal K
{Ibs/acre) {Ibs/acre)} (Ibs/acre)
Irrigation scurces 4.8 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commerciat fertilizer 102.0 30,0 30.0
Dry manure 240.0 50.0 300.0
Liquid manure 0.0 0.0 0.0
Other c.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 353.8 80.C 330.0
Potential crop nutrient removal 256.0 48,0 211.2
Nutrient balance 97.8 32.0 118.8
Applied to removal ratio 1.38 1.87 1.56
Fresh water applied; 3.53 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: T&R Jones 2/ Wheat, silage, soft dough
#of | N (lbs/acre)| P (lbsfacre}! K (Ibs/acre) Total N
Agctivity / Event Events % avail. % avail. % avail.| (lbs/acre)
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): T&R Jones 2 / Wheat, silage, soft dough

#of | N {lbsfacre)| P {lbs/acre}| K {Ibs/acre} Total N
Activity / Event Events % avail. % avail. % avail. | (Ibs/acre)
Dry manure 1 240.0 50.0 300.0 240.0
Nutrient source: From dairy 50% 50% 50%
Application method: Broadcast/incorporate
Pre-irrigation prior to planting (no fertilizer) 1 0.0 0.0 0.0 0.5
Nulrient source: Water only 0% 0% 0%
Application method: Surfacs
Irrigation Source N (Ibsfacre) i P (Ibsfacre)| K {Ibsfacre} | Runtime (hrs)
TID Canal 0.5 0.0 0.0 24.0
0.5 0.0 0.0
In season irrigation (no fertilizer) 1 0.0 0.0 0.0 0.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (lbsfacre}| P (lbs/acre}| K {lbsfacre)| Runtima (hrs)
TID Canal 0.5 0.0 0.0 24.0
0.5 0.0 0.0
Total N Total P Total K
{Ibs/acre} (Ibs/acre) (Ibs/acre}
irrigation sources 1.1 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 240.0 50.0 300.0
Liquid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmaospheric deposition 7.0
Nutrients applied 248.1 50.0 300.0
Potential crop nutrient removal 198.0 3086 149.4
Nutrient balance 50.1 19.4 150.6
Applied ta removal ratio 1.28 1.63 2.0
Fresh water applied: 0.79 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: T&R Jones 2/ Corn, silage
#of | N{lbsfacre)| P (lbs/acre)| K (Ibs/acre) Total N
Activity / Event Events % avail, % avail, % avail. | (Ibs/acre)
Dry manure 1 240.0 50.0 300.0 240.0
Nutrient source! From dairy 50% 50% 50%
Application method: Broadcast/incorporate
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 200€ deadline

NUTRIENT BUDGET FOR CROP (CONTINUED): T&R Jonas 2/ Corn, silage

#of | N {lbsfacre); P (lbsfacre); K({lbs/acre)| TotalN
Activity / Event Events % avail, % avail, % avall. | {lbs/acre)
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method: Sidedress
Pre-irrigation prior to planting (ne fertilizer) 1 0.0 0.0 0.0 0.8
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (Ibs/acre)| P (Ibsfacre)| K (lbsfacra)| Runtime (hrs)
TID Canal 0.8 0.0 0.0 36.0
0.8 0.0 0.0
In season irrigation {no fertilizer) 5 0.0 0.0 0.0 2.7
Nutrlent source. Water only 0% 0% 0%
Application method: Surface
Irrigation Source N (Ibs/acre) | P (lbs/acre)| K (Ibsfacre)i Runtime {hrs)
TID Canal 0.5 0.c 0.0 24.0
0.5 0.C 0.0
In season irrigation {with fertilizer) 3 30.0 0.0 0.0 91.6
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method. Pipeline
Irrigation Source N (lbsfacre) | P (lbs/acre): K (Ibs/acre)| Runtime {irs)
TID Canal 0.5 0.6 0.C 24.0
0.5 0.0 0.¢
Tetal N Total P Total K
(Ibsfacre) (Ibsfacre) (losfacre)
Irrigation sources 5.1 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 102.0 30.0 30.0
Dry manure 240.0 50.0 300.0
Liguid manure 0.0 Q.0 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 3541 80.0 330.0
Potential crop nutrient removal 256.0 48.0 211.2
Nutrient balance 98.1 32.0 118.8
Appiied to removal ratio 1.38 1.67 1.56
Fresh water applied: 3.77 fest Total harvests:
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Nutrient Management Plan Report
General Order No, R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP: TD 5-6/ Almond, in shell

#of | N (lbsfacre)| P (Ibsfacre)| K (Ibs/acre} Total N
Activity / Event Events % avail, % avail. % avail. | (Ibsfacre)
Dry manure 1 125.0 25.0 150.0 125.0
Nutrient source: From dairy 50% 50% 50%
Application mefhod: Broadcast/incorporate
In season irrigation {no fertilizer} 8 0.0 0.0 0.0 3.5
Nutrient source: Water only 0% 0% 0%
Application method: Surface
Irrigation Source N {Ibs/acre) ; P (lbs/acre)] K (Ibs/acre)i Runtime (hrs)
TID Canal 0.4 0.0 0.0 368.0
0.4 0.0 0.0
In season irrigation {with fertilizer) 2 50.0 0.0 0.0 100.9
Nutrient scurce. Commercial fertilizer 100% 100% 100%
Application method: Plpeline
Irrigation Scurce N {lbs/acre} ! P (lbs/acre); K (Ibs/acre}! Runtime {hrs)
TID Canal 0.4 0.0 0.0 36.0
0.4 0.0 0.0
Total N Total P Total K
(Ibs/acre) (lbs/acre) (Ibsfacre)
Irrigation sources 4.4 0.0 0.0
Existing soil nutrient content 0.0 c.C 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 100.0 0.c 0.0
Dry manure 125.0 25.0 150.0
Liguid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 14,0
Nutrienis applied 243.4 25.0 150.0
Potential crop nutrient removal 185.0 30.0 148.5
Nutrient balance 48.4 5.0 1.5
Applied to removal ratio 1.25 0.83 1.1
Fresh water applied: 3.26 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: TD-1-4 /Wheat, silage, soft dough
E #of i N(lbs/acre) | P {lbs/acre)| K({lbs/acre); TotalN
lActivityl Event Events % avail. % avalil, % avail, | (Ibs/acre}
Trinkler Dairy Farms Ine. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanistaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2002 deadiine
NUTRIENT BUDGET FOR GROP (CONTINUED): TD-1-4 / Wheat, silage, soft dough
#of | N{lbs/acre)| P (Ibsfacre)| K (lbs/acre)| TotalN
Activity / Event Events % avail, % avalil. % avail. | (lbs/acre)
Pre-irrigation prior to planting (with fertilizer) 1 100.0 20.0 133.0 100.7
Nutrient source: Retention pond {lagoon) 60% 80% 80%
Application method: Pipeline
Irrigation Source N (bs/acre}| P {Ilbs/acre)| K (lbs/acre) | Runtime (hrs)
TID Canal 0.7 0.0 0.0 60.0
0.7 0.0 0.0
In season irrigation (with fertilizer) 1 150.0 25.0 150.0 169.5
Nutrient source: Retention pond {lageon) 60% 80% 80%
Application method: Pipeline
Irrigation Source N (lbs/acre} | P (lbsfacre)| K (lbs/agre)| Runtime (hrs}
Ag Well 3 19.5 0.0 0.0 84.0
19.5 0.0 0.0
Total N Total P Total K
(Ibs/acre) {Ibs/acre} (lbsfacrs)
Irrigation sources 201 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 0.0 0.0 0.0
Dry manure 0.0 0.0 0.0
Liquid manure 250.0 45.0 283.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 2771 45,0 283.0
Petential crop nutrient removal 188.0 306 149.4
Nutrient balance 79.1 14.4 133.6
Applied to removal ratio 1.40 1.47 1.89
Fresh water applied: 0.65 feet Total harvests: 1
NUTRIENT BUDGET FOR CROP: TD-1-4 / Corn, silage
#of | N{lbs/acre)| P (lbs/acra)| K {lbs/acre)] Total N
Activity / Event Events % avail. % avail. % avail. | {lbs/acre)
Starter fertilizer at planting 1 12.0 30.0 30.0 12.0
Nutrient source: Commercial fertilizer 100% 100% 100%
Application method. Sidedress
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Cerss, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET FOR CROP {CONTINUED}): TD-1-4 / Corn, silage

#of | N{lbs/acre)| P (Ibsfacre)| K (Ibs/acre) Total N
Activity / Event Events % avail. % avail. % avail.| {Ibs/acre}
Pre-irrigation prior te planting {no fertilizer) 1 0.0 0.0 0.0 0.5
Nutrient source: Water only 0% 0% 0%
Application method:! Surface
Irrigation Source N {Ibs/acre) | P (Ibs/acre)| K (lbsfacre)| Runtime (hrs)
TID Canal 0.5 C.0 0.0 48.0
0.5 0.0 0.0
In season irrigation (no fertilizer) 8 0.0 0.0 0.0 2.4
Nutrient source. Water only 0% 0% 0%
Application method: Surface
Irrigation Source N {lbs/acra) | P (Ibs/acre)! K (Ibs/acre)| Runtime (hrs)
TID Canal 0.4 0.0 0.0 36.0
0.4 0.C 0.0
In season irrigation (with fertilizer) 3 110.0 20.0 140.0 331.2
Nutrient source: Commercial fertilizer 60% 80% 80%
Application method: Pipeline
Irrigation Source N {Ibs/acre) | P (lbs/acre)| K (lbsfacre) | Runtime (hrs}
TID Canal 0.4 0.C 0.0 36.0
0.4 0.0 0.0
Total N Total P Total K
{Ibs/acre) (Ibs/acre) (lbs/acre)
Irrigation sources 4.2 0.0 0.0
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit 0.0 0.0 0.0
Commercial fertilizer 342.0 0.0 450.0
Dry manure 0.0 0.0 0.0
Liquid manure 0.0 0.0 0.0
Other 0.0 0.0 0.0
Atmospheric deposition 7.0
Nutrients applied 353.2 90.0 450.0
Potential crop nutrient removal 256.0 48,0 211.2
Nutrient balance 97.2 42.0 238.8
Applied to removal ratic 1.38 1.88 213
Fresh water applied: 3.07 fest Total harvests: 1
Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report

General Order No. R5-2007-0035, Attachment C

July 1, 2009 deadline

NUTRIENT APPLICATIONS, POTENTIAL REMOVAL, AND BALANCE

A. POUNDS OF NUTRIENT APPLIED VS, CROP REMOVAL POTENTIAL

600,000

488 153

514,810

500,000

400,000

300,000

200,000

100,000

362,430

° Nitrogen Phosphorus Potassium
o ~ TotalN|  TotalP  TotalK|
(bs) (Ibs) ([bﬂJ
Irrigation sources 13,2669 0.0 00
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit |

Commercial fertilizer
Dry manure

Liquid manure
Other

Atmospheric deposition

Nutrients applied to all crops
Potential crop nutrient removal

Nutrieihit balance

Applied to removal ratio

0.0 0.0 0.0
1742480 412050 171,375.0
1141100 235500  141,300.0
1727800 31,1850 | 202,135.0

0.0 0.0 0.0
13,748.0 ‘ :
488,152.9 959400 514,810.0

362,430.0 615360 285813.0
125722.9 344040  228,997.0
1.35| 1.56 1.80

W Applied
! Removed
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

B. POUNDS OF NITROGEN APPLIED BY NUTRIENT SOURCE

180,000

4248 {72,780
160,000
140,000
120,000
100,000
80,000
60,000
40,000 :
20,000 13,267 13 ?:45
L o e EEE o . o |
Irrigation Existing soil Plowdown Commercial Dry manure  Liquid manure Other Atmospheric
sources nutrient credit fertilizer deposition
content
- . TotalN|  TotalP  TotalK
i (Ibs) (Ibs) (Ibs) |
Irrigation sources 13,266.9 0.0 0.0|
Existing soil nutrient content 0.0 0.0 0.0
Plowdown credit ; 0.0 0.0 0.0
Commercial fertilizer ‘ 174,248.0 41,205.0 171,375.0
Dry manure 1141100 235500  141,300.0
Liquid manure - 172,780.0 31,1850  202,135.0
Other 0.0 0.0 0.0
| i
Atmospheric deposition 13,748.0 |
Nutrients applied to all crops 488,152.9  95940.0 514,810.0 .
Potential crop nutrient removal 362,430.0 ‘ 61,536.0 285,813.0
Nutrient balance | 1257229 344040 228,997.0
Applied to removal ratio | 1.35 | 1.56 1.80
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BALANGCE
A, WHOLE FARM BALANCE
Total N Total P Total K
{Ibs) {lbs) (Ibs)
Nutrients In storage from herd*

Daily gross 3,477.0 562.4 1,679.9
Annual gross 1,269,097.4 205,265.6 613,177.9
Net to pond sterage after ammonia losses (30% loss applied) 791,548.9 184,143.8 562,079.7
Net to drylot storage after ammonia losses (30% loss applied) 96,821.3 21,121.8 51,008.2
Net in storage {30% loss applied} 888,368.2 205,255.6 613,177.9
[rrigation sources 13,266.9 0.0 0.0

Atmospheric depaosition 13,748.0
Imports 52,587.4 7,150.6 13,598.4
Exports 459 900.0 58,853.4 292,077.0
Potential crop nutrient removal 362,430.0 61,536.0 285,813.0
MNutrient balance 145,640.4 92,035.8 48,886.2
Nutrient balance ratio 1.40 2,50 1.17

* Potassium excretion from milk cows and dry cows only.
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

July 1, 2009 deadline

SAMPLING AND ANALYSIS PLAN

A. MANURE SAMPLING AND ANALYSIS PLAN

Minimum data collection requirements

waight applied to each
field will be quantified
using the following:

Dry weight applied
from a source to a
crop per application
event = weight applied
* {1 - {percent
meisture / 100))

Dry weight applied to
crep per application
event = sum of dry
welghts applied from
each source

Dry weight applied to
acrop = sum of dry
weights applied during
each application

Dry weight applied to
a fisld = sum of dry
weights applied to
each crop

Annual estimation for
total manure dry
weight exported will
be quantified using
the following:

Dry weight exported
frem a source per
event = weight
exported * (1 -
{percent moisture /
100))

Dry weight exported
per event = sum of dry
weights exported from
each source

Dry weight experted to
any offsite destination
= sum of dry weights
exported par event

Separated solids

Frequency Sampling Methods Source Field Analytes ' Lab Analytes
Annually Annual estimation for Total dry weight {tons} | None required
total manure dry Corral solids manure applied

annually to each land
applicaticn area, and
total dry waight (tons)
manure expotted
offsite annually

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA §5307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

July 1, 2009 deadline

A. MANURE SAMPLING AND ANALYSIS PLAN (CONTINUED)

Freguency

Sampling Methods

Source

Minimum data collection requirements

Field Analytes

Lab Analytes

Twice per year

For each manure
source, a composite
sample per the
“Approved Sampling
Procedures for
Nutrient and
Grounchwater
Monitoring at Existing
Milk Cow Dairies” will
be collected.

Corral solids
Separated solids

None required

Total nitrogen, total
phospharus, total
potassium, and
percent moisture

{biennially)

Once svery two years

For each manure
source, a composite
sample per the
“Approvad Sampling
Procedures for
Nutrient and
Grouncwater
Monitoring at Existing
Milk Cow Dairies” will
be coilected.

Corral solids
Separated solids

None required

General minerals,
including:

calcium, magnesium,
sodium, sulfate,
chloride

Fixed solids (ash}

Each application to

area

each land application

For each applied
manure source, a
composite sample per
the “Appraved
Sampling Procedures
for Nutrient and
Groundwater
Monitoring at Existing
Milk Cow Dairies” will
be collected.

For each applied
manure source, a

scaled weight by
truckload will be
recerded.

Corral solids
Separated sclids

Date appliad and total
weight (tons) applied

Percent moisture

Trinkler Dairy Farms Inc. [ 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-00385, Attachment C

July 1, 2009 deadline

A. MANURE SAMPLING AND ANALYSIS PLAN (CONTINUED)

Frequency

Sampling Methods

Source

Minimum data cellection requirements

Field Analytes

Lab Analytes

Each offsite export of
manure

For each manure
source exported, a
composite sample
"Approved Sampling
Procedures for
Nutrient and
Groundwater
Monitoring at Existing
Milk Cow Dairies” will
be ceollected.

For each manure
source exportad, a
scaled weight by
truckload will be
recorded.

Corral solids

Separated sclids

Date exported and
total weight (tons)
exported

Percent moisture

B. PROCESS WASTEWATER SAMPLING AND ANALYSIS PLAN

Minimurn data collection requirements

sample per the
"Approved Sampling
Procedures for
Nutrient and
Greundwater
Moniforing at Existing
Milk Cow Dalries” will
be collected.

Frequency Sampling Methods Source Field Analytes L.ab Analytes

Anually A composite or grab WWS 1 None required pH, total dissolved
sample prior {o VWS 2 solids, electrical
blending with irrigation conductivity,
water per the nitrate-hitrogen,
*Approved Sampling ammonion-nitrogen,
Procedures for total Kjeldahl nitrogen,
Nutrient and total phesphorus, and
Groundwater total potassium
Menitoring at Existing
Milk Cow Dairies” will
be collected.

Once every two yaars For each pond, a WWS 1 None required General minerals,

(biennially) composite ar grab WWS 2 including:

calcium, magnesium,
sodium, bicarbonate,
carbenate, sulfate,
and chloride

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Cares, CA 85307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

July 1, 2009 deadline

. PROCESS WASTEWATER SAMPLING AND ANALYSIS PLAN (CONTINUED}

Frequency

Sampling Methods

Source

Minimum data collection requiraments

Field Analytes

Lab Analytes

Each applicafion

For each pond, a
compesite or grab
sample per the
"Approved Sampling
Procedures for
Nutrient and
Groundwater
Manitoring at Existing
Millkc Cow Dairies” will
be collected.

WWS 1
WWS 2

Date applied and
vclume (gallons or
acre-inches) applied

None required

Quarterly during one
application event

For field
measurement;

Far each pond, a
compaosite or grab
sample per the
“Approved Sampling
Procedures for
Nutrient and
Groundwater
Monitoring at Existing
Milk Cow Dairies” will
be collected.

For laboratory
analyses:

For each pond, a
composite or grab
sample per the
“Approved Sampling
Procedures for
Nutrient and
Groundwater
Maonitoring at Existing
Milkk Cow Daitles” will
he collected.

WWS 1
WWS 2

Date applied and
electrical conductivity

Nitrate-nitrogen (only
when pond is
aerated), un-ionized
ammonia-nitrogen,
total Kjeldah! nitrogen,
total phosphorus, total
potassium, and total
dissolved solids

C. SOIL SAMPLING AND ANALYSIS PLAN

Frequency

Sampling Methods

Source

Minimum data collection requirements

Field Analytes

Lab Analytes

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

July 1, 2008 deadline

C. SOIL SAMPLING AND ANALYSIS PLAN (CONTINUED)

Frequency

Sampling Methods

Source

Minimum data collection requirements

Field Analytes

Lab Analyles

Once every five years
for each land
application area {may
be distributed over a
B-year period by
sampling 20% of the
land application areas
annually)

For each field, a
composite sample per
the "Approved
Sampling Procedures
for Nufrient and
Groundwater
Monitoring at Existing
Milk Cow Dairies” will
be collectad.

TD 1-4 - 150 acres
inderbitzen - 37 acres
Nelson 1&2 - 29 acres
Berry - 20 acres
Briggs - 49 acres
Bonzi 1&2 - 72 acres
Jr.'s Home - 15 acres
Moores - 148 acres
T&R Jones 1 - 80
acres

T&R Jones 2 - 75
acres

TD 5&6 - 137 acres
Clarks - 77 acres
Carpenter - 31 acres
Perry - 5 acres
Church - 17 acres
Marchant - 40 acres

None required

Soluble phosphorus

Spring pre-plant for
each crop

For each field, a
composite sample per
the "Approved
Sampling Procedures
for Nutrient and
Groundwater
Monitoring at Existing
Milk Cow Dairies” will
be collected.

TD 1-4 - 150 acres
Inderbitzen - 37 acres
Nelson 1&2 - 29 acres
Berry - 20 acres
Briggs - 49 acres
Bonzi 1&2 - 72 acres
Moores - 148 acres
T&R Jones 1 - 80
acres

T&R Jones 2-75
acres

None required

0 to 1 foot:
Nitrate-nitrogen and
organic matter

1 to 2 foot:
Nitrate-nitrogen

D. PLANT TISSUE SAMPLING AND ANALYSIS PLAN

Frequency

Sampling Methods

Source

Minimum data collection requiremients

Field Analytes

Lab Analytes

Trinkler Dairy Farms Ing, | 7251 Crowslanding RD | Ceres, CA 95307 | Stanistaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Ordaer No, R5-2007-0035, Attachment C

July 1, 2009 deadline

‘D. PLANT TISSUE SAMPLING AND ANALYSIS PLAN {CONTINUED}

Minimum data collection requirements

Nutrient and
Groundwater
Menitoring at Existing
Milk Cow Dairies” will
be collected.

For each field and
crop, a scaled weight
by truckload will be
recorded.

Berry - Wheat/Corn
Briggs - Wheat/Corn
Bonzi 182 -
Wheat/Gorn

Jr.'s Home - Almends
Moores -
Wheat/Corn/Alfalfa
T&R Jones 1 -
Whaat/Corn

T&R Jones 2 -
Wheat/Corn

TD 5&6 - Almonds
Clarks - Almonds
Carpenter - Almonds
Perry - Almonds
Church - Almonds
Marchant - Almonds

Frequency Sampling Methods Source Field Analytes Lab Analytes
Each crop harvest For each field and TP 1-4 - Wheat/Corn Date harvested and Percent wet weight of
from each land crep, a composite Inderhitzen - total weight (tons) of harvested plant
application area sample per the Wheat/Corn harvested material reroved

“Approved Sampling Nelson 182 - removed from each

Procedures for Wheat/Corn land applicafion area Laboratory analyses

for total nitrogen, total
phosphorus, total
potassium (expressed
on a dry weight basis),
fixed solids (ash), and
percent moisture

E. IRRIGATION WATER SAMPLING AND ANALYSIS PLAN

Minimum data collection requirements

Ag Well 3 - flow rate
multiplied by runtime
Ag Well 4 - flow rate
multiplied by runtime
Ag Well 5 - flow rate
multiplied by runtime
TID Canal - flow rate
multiplied by runtime

Frequency Sampling Methods Scurce Figld Analytes l.abk Analytes
Each fresh water Ag Well 1 - flow rate Ag Well 1 Date applied and None required
irrigation event for multiplied by runtime Ag Well 2 volume {gallons or
each land application Ag Well 1 - flow rate Ag Well 3 acre-inchas) applied
arsa multiplied by runtime Ag Well 4

Ag Well 2 - flow rate Ag Well 5

multiplied by runtime TID canal

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C

July 1, 2009 deadline

E. IRRIGATION WATER SAMPLING AND ANALYSIS PLAN (CONTINUED)

Minimum data collection requirements

canal)

Monitoring at Existing
Milk Cow Dairies” will
be collected. In lieu of
sampling the irrigation
water, the Discharger
may provide
equivalent data from
the local irrigation
disfrict.

Frequency Sampling Methods Source Field Analytes Lab Analytes

One irrigation event For each irrigation Ag Well 1 Neone required Elacirical conductivity,
during each irrigation source, a grab sample | Ag Well 2 total dissolved solids,
season during actual per the “Approved Ag Well 3 and total nitrogen
irrigation events — for Sampling Procedures Ag Well 4

gach irrigation water for Nutrient and Ag Well 5

source (well and Groundwater TID canal

F. GROUNDWATER MONITORING SAMPLING AND ANALYSIS PLAN

Frequency

Sampling Methods

Source

Minimum data collection requiremeants

Field Analytes

L.ab Analytes

Every five years {may
be distributed over a
5-year period by
sampling 20% of the
wells annually)

For each domestic
and agricultural supply
well, a grab sample
per the *Approved
Sampling Procedures
for Nutrient and
Groundwater
Monitoring at Existing
Milk Cow Dairies” will
be collected.

All domestic and
agricultural irrigation
wells

None required

General minerals,
including:

calcium, magnesium,
sodium, bicarbonate,
carbonate, sulfate,
chloride

Total dissolved salids

Annually

For each domestic
and agriculiural supply
well, 2 grab sample
per the “Approved
Sampling Procedures
for Nutrient and
Groundwater
Monitering at Existing
Milk Cow Dairies” will
be collected.

All domestic and
agricultural irrigation
wells

Electrical conductivity
and
ammonion-nitrogen

Nitrate-nitrogen.

If field measurement
indicates the presence
of
ammonium-nifrogen,
the Discharger shall
collect a sample for
laboratory analysis of
ammonium-nitrogen.

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 [ Stanislaus County [ San Joaquin River Basin

02/11/2015 17:11:59

89

Page 46 of 53



Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2008 deadiine

NUTRIENT MANAGEMENT PLAN REVIEW

A. NUTRIENT MANAGEMENT PLAN REVIEW

Person who created the NMP: Ramos, Joe See above for contact information.
Date the NMP was drafted: 01/01/2015
Person who approved the final NMP: Ramos, Joe See above for contact information.
Date of NMP implementation: 01/01/2015

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Geres, CA 85307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment G
July 1, 2009 deadline

ATTACHED MAP AND DOCUMENTATION REFERENCES

The following list, based upon user selections and data entries, describes the minimum required attachments that must
be submitted with the Nutrient Management Plan for the reporting schedule of 'July 1, 2009,

A. PRELIMINARY DAIRY FACILITY ASSESSMENT

The NMP will include the initial Preliminary Dairy Facility Assessment (Attachment A) and the annual updates as required by
Monitoring and Reporting Program No. R5-2007-0035. Copies of these assessments shall be maintained for 10 yaars.

B. LAND AREA MAP(S)

[dentify each land application area (under the Discharger's control, whether it is owned, rented, or leased, to which manure or
process wastewater from the production area is or may be applied for nutrient recycling) on a single published base map

1. A field identification system (Assessor's Parcel Number; land application area; crops grown): indication if each land
application is owned, rentad, or leased by the Discharger; indication of what type of waste is applied (solid manure only,
wastewater only, or both solid manure and wastewater); drainage flow direction In each fleld, nearby surface waters, and
storm water discharge points; tailwater and storm water drainage controls; subsurface (tile} drainage systsms {including
discharge points and lateral extent); irrigation supply wells and groundwater monitoring wells; sampling locations for
discharges of storm water and tailwater to surface water from the field.

2. Process wastewater conveyance structures, discharge points and discharge mixing points with irrigation water supplies;
pumping facilities; flow meter locations; drainage ditches and canals, culverts, draining controls (herms, levees, efc.), and
drainage easements.

Application area map reference number. Figures 4-6

ldentify each field under control of the Discharger and within five miles of the dairy where heither process wastewatar nor manure
is applied. Each field shall be identified on a single published base map at an appropriate scale by the following:

1. Assessor's Parcel Number.
2. Total acreage.
3. Information on who owns or leases the field

Nen-application area map reference number:  None

Sethacks, Buffers, and Other Alternatives to Protect Surface Water (see Technical Standard VII):
1. ldentify all potential surface waters or conduits to surface water that are within 100 feet of any land application area.

2. For each land application area that is within 100 feet of a surface water or a conduit to surface water, identify the setback,
vegetated buffer, or other alternative practice that will be implemented to protect surface water {Technical Standard VII).

Sethacks and buffers map reference number.  Figures 4-6

C. PROCESS WASTEWATER WRITTEN AGREEMENTS

Provide copies of written agreements with third parties that receive process wastewater for their own use from the Discharger's
dairy (Technical Standards V.A.1 and V.A.3).

Trinkler Dairy Farms Inc. | 7281 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaguin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

SAMPLING AND ANALYSIS PLAN CERTIFICATION —l

A. DAIRY FACILITY INFORMATION
Name of dairy or business operating the dairy: Trinkler Dairy Farms Inc.
Physical address of dairy:

7251 Crowslanding RD Ceres Stanislaus 95307
Physical Address Number and Street City County Zip Code

Street and nearest cross street (if no address):

B. DOCUMENTATION OF QUALIFICATIONS AND PLAN DEVELOPMENT

I certify that | meet the requirements as a certified specialist in developing nutrient management plans as described in Attachment
C of Waste Discharge Requirements General Order No. R5-2007-0035 and that | prepared the Sampling and Analysis plan.

Technical Bervice Provider”™ )

TITLEIQ L|F|CAT|C72€RT|F|ED NUTRIENT MANAGEMENT SPECIALIST
A 02 /7S
/ D;yé

S N;?RE OF TRAINED PROFESSIONAL

T OR TYPE NAME

2857 Geer RD; Turlock, CA 95382
MAILING ADDRESS

(209) 250-2471
PHONE NUMBER

C. OWNER AND/OR OPERATOR CERTIFICATION

[ certify under penalty of law that | have personally examined and am familiar with the information submitted in this document and
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe
that the information is true, accurate, and complete. | am aware that there are significant penalties for submitting false
information, including possibilit ine and imprisonment.

;‘T

P
&/ | g

SIGNATURE OF OWNER OF FACIEL’{Y SIGNATURE OF OPERATOR OF FACILITY

Wendel Trinkler, Jr.

PRWME PRINT OR TYPE NAME
s

DAT / DATE

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

NUTRIENT BUDGET CERTIFICATION

A. DAIRY FACILITY INFORMATION

Name of dairy or business operating the dairy: Trinkler Dairy Farms Inc.
Physical address of dairy:

7251 Crowslanding RD Ceres Stanislaus 95307
Number and Street City County Zip Code

Street and nearest cross street (if no address):

B. DOCUMENTATION OF QUALIFICATIONS AND PLAN DEVELOPMENT

I certify that | meet the requirements as a certified specialist in developing nutrient management plans as described in Attachment
C of Waste Discharge Requirements General Order No. R5-2007-0035 and that | prepared the Nutrient Budget plan.

Technical Service Providgr

TITLE/ AL[FlC?gF CERTIFIED NUTRIENT MANAGEMENT SPECIALIST
27— 2 /// /5
BATE”

SIGNATURE OF TRAINED PROFESSIONAL
Jog Ramos
PR

INT OR TYPE NAME

2857 Geer RD; Turlock, CA 95382
MAILING ADDRESS

(209) 260-2471
PHONE NUMBER

C. OWNER AND/OR OPERATOR CERTIFICATION

1 certify under penalty of law that | have personally examined and am familiar with the information submitted in this document and
all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe
that the information is true, accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment.

;NATUEE OF OWNER OF FACILITY SIGNATURE OF OPERATOR OF FACILITY

Wendel Trinkler, Jr.

PRINT OR TYPE NAME PRINT OR TYPE NAME
¢/ 5
DAT;/

DATE

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

| STATEMENTS OF COMPLETION

Waste Discharge Requirements General Order No. RE-2007-0035 for Existing Milk Cow Dairies (General Order) requires owners and
operators of existing milk cow dairies (Dischargers) to develop and implement a Nutrient Management Plan for their land application
areas (land under control of the Discharger, whather it is owned, rented, or leased, to which manure or process wastewater from the
production area is or may be applied for nutrient cycling). The Discharger is required to maintain the NMP at the dairy, make the
NMP available to Central Valley Watsr Boeard staff during their inspections, and submit the NMP to the Executive Officer upon
request.

The General Order requires the Discharger to submit two Statements of Completion during development of the NMP, The
Discharger may use this form to comply with the General Order requirement to submit one or both of these Statements of
Completion. Parts A and E must be completed for each Statement of Completion, Parts B, C and D are to be completed for the
Statements of Completion due by 1 July 2008, 31 December 2008 and 1 July 2009, respectively. Both the owner and the operator of
the dairy must sign this form in Part E below.

A. DAIRY FACILITY INFORMATION

Name of dairy or business operating the dairy: Trinkler Dairy Farms Inc.

7251 Crowslanding RD Ceres Stanislaus 95307
Number and Street City County Zip Code

Street and nearest cross street (if no address):

Operator name: Telephone no.:
Landiine Cellular
Mailing Address Number and Street City State Zip Code
Legal owner name: Trinkler, Wendel .Jr. Telephone na.: (209) 537-9883
Landline Cellular
P.Q. Box 10 Ceres CA 95307
Mailing Address Number and Street City State Zip Code

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 85307 | Stanislaus County | San Joaquin River Basin
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Nutrient Management Plan Report
General Order No, R5-2007-0035, Attachment C
July 1, 200¢ deadline

B. STATEMENT OF COMPLETION DUE 1 JULY 2008

i have completed the following items of the Nutrient Management Plan (check the boxes of completed sections), which are due 1
July 2008:

] Item 1.A.1 Land Application Information
Identification of land used for manure application and needed information on a facility map.

] i1tem 1B Land Application Information
Information list for information provided on map above.

O item 1.C Land Application Information
Copies of written third-party process wastewater agreements.

1 ttem 1D Land Application Information
Identification of fields under control of the discharger within five miles of the dairy where neither process wastewater nor
manure is applied.

[ ttem Sampling and Analysis Plan

O item v Setbacks, Buffers, and Other Alternatives to Protect Surface Water
Identification of all potential surface waters or conduits to surface waters within 100 feet of land application areas and
appropriate protection.

[ ttem v Record-Keeping Requirements
Identification of monitoring records that will be mainiained as raquired in the preduction and land application areas.

Has item 1l {(Sampling and Analysis Plan) of the Nutrient Management Plan been certified by a Certified Nutrient Management
Specialist as required in the General Order?

[ Yes C] No

C. STATEMENT OF COMPLETION DUE 31 DECEMBER 2008

| have completed the following items of the Nutrient Management Plan (check the baxes of completed sections}, which are due 31
December 2008:

[ 1tem V Field Risk Assessment
Evaluation of the effectiveness of managemant practices used to control the discharge of waste constituents from land
application areas by assessing the water guality monitoring results of discharges of manure, process wastewater, tailwater,
subsurface (tile) drainage, or storm water from the land application areas.

D. STATEMENT OF COMPLETION DUE 1 JULY 2009

| have completed the following items of the Nutrient Management Plan {check the boxes of completed sections}, which are due 1
July 2009

[[] ttem I.A.2 Land Application Area Information
ldentification of process wastewater conveyance, mixing and drainage information for each land application area on a facility
map.

] item 1l Nutrient Budget
Established planned rates of nutrient applications by crop based on nutrient monitoring results for each land application area.

Has Item Il (Nutrient Budget) of the Nutrient Management Plan been certified by a Certified Nutrient Management Specialist as
required in the General Order?

] Yes [ No

Trinkler Dairy Farms Inc. | 7251 Crowslanding RD | Ceres, CA 95307 | Stanislaus County | San Joaquin River Basin
02/11/2015 17:11.59 Page 52 of £3

95



Nutrient Management Plan Report
General Order No. R5-2007-0035, Attachment C
July 1, 2009 deadline

E. CERTIFICATION STATEMENT

I certify under penalty of law that | have completed the items of the Nutrient Management Plan that are checked in Parts B, C
and/or D above for the dairy identified in Part A above and that the appropriate certified nutrient management specialist has
certified the items requiring such certification as noted in part B and/or D above and that | have personally examined and am
familiar with the information submitted in Parts A, B, C and D of this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, | believe that the information is true, accurate, and
complete. | am aware that there are sigpificant penalties for submitting false information, including the possibility of fine and

i T 47

SIGNATURE QF OWNER OF FACILITY  / SIGNATURE OF OPERATOR OF FACILITY

Wendel Trinkler, Jr.

PRINT OR TY, /MME PRINT OR TYPE NAME
L,

DAT;/ DATE
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1.0 Project Description

The facility is located at 37.53281667, -120.9969222 at 7251 Crows Landing Road,
Ceres CA. The facility is proposing to construct a new wastewater storage pond
that is to be lined to meet RWQCB requirements for the proposed expansion of the
facility.

A site plan has been provided in Appendix A.

2.0 Project Summary

e Pond Dimensions

o 375 w.x 500 L

0 15’-0” total depth — 10°-0” above grade — 5°-0” below grade

0 3:1 inside embankment slope

0 2:1 outside embankment slope
e Pond Lining Requirements

0 Soils compacted to 90% standard proctor density

0 60-mil HDPE

0 Gas vent strips @ max. 50’-0” o.c.

O Min. 18” w. x 18” dp. anchor trench

0 All pipe inlets/outlets to have HDPE boots
e Pre-construction meeting to be held before work begins

0 See section 6.0 of this report for those who must attend
e Construction

0 Procedures as specified in Appendix D

0 Compaction and liner testing as specified in Appendix D
e Post Construction

O As-built survey and construction drawings

0 Testing result reports

3.0 Pond Design & Layout

The facility will be lining one earthen pond with 60-mil HDPE to meet RWQCB
requirements.

The new storage pond on the facility will be 375 wide by 500’ long by 15° deep
with 3:1 embankment inside slopes. Of the 15°-0” depth, only 5’-0” will be below
existing grade. Once the excavation and construction of the embankments have
been completed, the embankments will be compaction tested and any areas not
meeting 90% standard proctor density will be re-compacted. Gas vent strips will
then be installed at a maximum spacing of 50° o.c. Then a 60-mil HDPE liner will
be installed in accordance with the manufacturer’s specifications and the
requirements of the RWQCB.

Pond drawings and details have been provided in Appendix B.
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4.0

5.0

Site Investigations

Soil data was obtained from the USDA-NRCS soil survey for the area. This data
shows that the soils in the area of the pond are Dinuba sandy loam and Tujunga
loamy sand. The Dinuba soil contains an average of 14% clay and is classified as a
hydrologic group C. The Tujunga soil contains an average of 5% clay and is
classified as a hydrologic group A. The soil information has been provided in
Appendix C.

No geotechnical investigation has been conducted as this time.

Design Seepage & Specifications

The pond will be lined with a 60-mil HDPE liner that is UV protected and
warranted for 15 years. The liner material will have a service life of at least 20
years. The liner and installation specifications have been fully explained in
Appendix D. The liner manufacturer’s specifications for the lining material, gas
vent material, example warranty, recommended installation procedures, and
example test methods shown in pages 4-9 of the manufacturer’s Installation Quality

Assurance Manual and quality assurance forms have all been provided in Appendix
F.

Pond Seepage Estimate

The seepage rate of most geosynthetic liners ranges from 1x10™"° m/s to 1x10™"° m/s,
Calculations are conducted in accordance with USBR Report DS-13(20)-13,
Chapter 20.

Storage Pond Seepage

Seepage rate = 1x107° m/s = 3.28x10™" ft/s

Maximum water depth = 13’

Time = 365 days = 31,536,000 s

Area = 183,259 sq.ft.

Seepage = 183,259 * 13 * 31,536,000 * 3.28x10"° = 24.6 ft’/yr

Liner Defect Seepage

Area of hole = 0.00001 m’

Head =3.96 m

k=1x10" m/s

# of defects/acre = 1

Total # of defects = 4

Seepage = 0.21*(area of hole)™'*(head)”**k’”* = 2.76x10® m’/s/defect * 4 defects
= 123 ft*/yr (for good contact)

The entire liner surface is in contact with the subgrade soil except in the areas of gas
vents. However, the gas vents themselves are made of semi-impermeable material
at the base and an impermeable material at the liner face (top) to allow gases to
enter the venting system, but not pass through and be trapped under the liner. The
venting system is in direct contact with the soil subgrade. The presence of a gas
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venting system has no significant affect on the liner seepage rate even in areas of
liner defects. If anything, there will actually be less seepage in the areas of gas
vents then in areas without since it is one more layer of synthetic type material that
effluent would have to pass through.

The total seepage for the liner system is estimated to be 147.6 ft*/yr which is
negligible considering the pond was designed to contain a total of 13,450,528
gallons of effluent each year including dead loss storage. This seepage rate does not
take into account the additional reduction in seepage that will occur due to the soil
subgrade itself and is an overestimate of seepage since the calculations assume the
ponds are at maximum capacity for the entire year, which is not true in any dairy
containment system.

Gas Venting

Gases emitted from organic materials and fluctuations in groundwater levels in the
soil below the pond will be captured by 6 0z/yd® FabriNet Geocomposite strips
located below the pond lining material. These strips will facilitate the movement of
gases to 12” square vents that will be placed as shown in the pond design sheets
located in Appendix B.

Anchor Trench

The anchor trench for the HDPE liner will be constructed in accordance with
USDA-NRCS specifications for pond sealing and lining. Their criteria require a
minimum of a 1.5’x1.5” anchor trench. This is what will be used by the facility.

Subgrade

The bottom and embankments of the ponds will be compacted using heavy
equipment and moisture conditioning to a minimum of 90% maximum proctor
density throughout. All organics, gravel, rock, and other material that would be
potentially hazardous to the HDPE liner material have been removed. Above grade
pond surfaces will be compaction tested at each 1 foot increment of embankment
height during the construction process at a frequency of 1 test/300 lineal feet of
length.

Pipe Inlets/Outlets

All pipeline inlets and outlets through the pond embankments & liner will be sealed
using HDPE “boots” that are welded to the liner material. HDPE “boots™ are to
have stainless steel bands around the pipes. A pipe inlet detail has been provided in
Appendix B.

Concrete

All concrete will be minimum 2500 psi with all joints sealed using PVC waterstop
or volclay sealer and have sealed contraction joints at 15’ o.c. Concrete to have a
min. 1-1/2 Ibs/yd’® of fiber mesh reinforcement.
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6.0

7.0

Soil Cover

A soil cover will not be required for the ponds. Liner material is UV protected and
does not require protection and all cleaning will be done hydraulically. No
equipment will be allowed inside the pond on the liner surface.

Maintenance
e Routine lubrication and maintenance of all mechanical components,
including valves
e Repair of leaks, slope failures, embankment settling, eroded banks, and
management of burrowing animals
e Routine pond inspections, at least once/week and after major storm events

Pre-Construction

Prior to the commencement of pond construction, a pre-construction meeting
between EAC Engineering, the excavation company, D&E Construction (lining
company), and the Trinkler family will be conducted. The purpose of the meeting is
to insure that all parties have reviewed and understand requirements of the pond
construction and the steps necessary to complete the project as designed.

Construction schedule

Begin construction upon RWQCB Pond Construction Work Plan approval
Earth work, compaction, & survey — approximately 12 weeks to complete
Pond liner installation — approximately 3 weeks to complete

Liner testing — approximately 2 weeks for testing and repairs

Final Pond Certification

SNk W=

Key Personnel
1. Property Owner
a. Wendel Trinkler (209) 537-9883
2. Professional Engineer
a. Michael C. Mitchell — EAC Engineering, Inc. (209) 664-1067
3. Excavation Company
a. To be determined
4. Liner Installation
a. D & E Construction, Inc (559) 732-1601
5. Liner Testing
a. Leak Location Services, Inc. (210) 408-1241

Post-Construction

Upon the completion of the pond lining, a leak location survey conducted in
accordance with ASTM D-7002 will be completed by Leak Location Services, Inc.
out of San Antonio, TX under the direction of EAC Engineering, Inc. Any
deficiencies encountered from the survey will be repaired prior to final certification
by the engineer.
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8.0

9.0

Once the construction of the ponds has been completed, a Quality Control and
Assurance Report (Pond Certification) will be prepared, stamped, and signed by the
Michael C. Mitchell of EAC Engineering, Inc. and submitted to the RWQCB. This
report will include an as-built survey/drawing of the ponds.

Groundwater Levels

Hydrographs of near by wells that have been monitored and recorded by the
California Department of Water Resources have been provided in Appendix E.
Two wells in the area had data from sampling events within the last 20 years.
CDWR well 05S09E04C001M is located approximately 3/4-mile to the east of the
proposed pond location. This well has an approximate natural ground elevation of
65.0°. Information gathered from this well since 1987 shows that the average
groundwater depth is 15.2°. CDWR well 05S09E09ACO001M is located
approximately 1.3-mile to the southeast of the proposed pond location. This well
has an approximate natural ground elevation of 65.0°. Information gathered from
this well since 1960 shows that the average groundwater depth is 10.7’.

In addition, a copy of the 2010 Lines of Equal Depth to Water (LEDW) map
produced by CDWR shows that the facility is located between the 10’ and 20’
contour lines. This map also shows that the groundwater flows from east to west
across the site towards the San Joaquin River.

Based on the sampled wells in the area, an on-site backhoe pit, and the analysis of
the CDWR LEDW map, it is anticipated that the max. groundwater depth will be
10’ below grade on the site. The groundwater surface in relation to the bottom of
the pond has been shown on the pond drawings provided in Appendix B.

Flood Zone

The proposed storage pond will be located within a Zone X. A copy of the available
FEMA map has been provided in Appendix G.

10.0Groundwater Contingency

As part of the project to protect groundwater, a tile drain around the perimeter will
be installed at a depth of 2’ below the bottom of the pond and liner. The tile drain
will daylight into an 18” diameter standpipe in the northwest corner of the pond.
The standpipe shall extend a minimum of 12” above the surrounding grade and
project into the ground a minimum of 12 below the tile drain. This standpipe will
serve two functions. First it will allow the groundwater depth in the area of the
pond to be observed. Second, if groundwater is observed in the standpipe, it will act
as a pump “pit” so that the groundwater can be pumped in order to maintain a level
that is a minimum of 24” below the bottom of the pond and liner. Any water that is
pumped will be pumped through a line that is connected to the cropland wastewater
distribution system. This will allow the water to be distributed onto any of the fields
owned by the operation.
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Appendix B
Pond Design Details
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Appendix C
USDA-NRCS Soils Information
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Soil Map—Eastern Stanislaus Area, California
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Soil Map—Eastern Stanislaus Area, California

Map Unit Legend

Eastern Stanislaus Area, California (CA644)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

DrA Dinuba sandy loam, 0 to 1 31.7 30.4%
percent slopes

HfA Hilmar loamy sand, 0 to 1 16.1 15.4%
percent

TuA Tujunga loamy sand, 0 to 3 56.6 54.2%
percent slopes

Totals for Area of Interest 104.5 100.0%

Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Soil Survey
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Chemical Soil Properties---Eastern Stanislaus Area, California

Chemical Soil Properties

This table shows estimates of some chemical characteristics and features that
affect soil behavior. These estimates are given for the layers of each soil in the
survey area. The estimates are based on field observations and on test data for
these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Cation-exchange capacity is the total amount of extractable cations that can be held
by the soil, expressed in terms of milliequivalents per 100 grams of soil at neutrality
(pH 7.0) or at some other stated pH value. Soils having a low cation-exchange
capacity hold fewer cations and may require more frequent applications of fertilizer
than soils having a high cation-exchange capacity. The ability to retain cations
reduces the hazard of ground-water pollution.

Effective cation-exchange capacity refers to the sum of extractable cations plus
aluminum expressed in terms of milliequivalents per 100 grams of soil. It is
determined for soils that have pH of less than 5.5.

Soil reaction is a measure of acidity or alkalinity. It is important in selecting crops
and other plants, in evaluating soil amendments for fertility and stabilization, and in
determining the risk of corrosion.

Calcium carbonate equivalent is the percent of carbonates, by weight, in the fraction
of the sail less than 2 millimeters in size. The availability of plant nutrients is
influenced by the amount of carbonates in the soil.

Gypsum is expressed as a percent, by weight, of hydrated calcium sulfates in the
fraction of the soil less than 20 millimeters in size. Gypsum is partially soluble in
water. Soils that have a high content of gypsum may collapse if the gypsum is
removed by percolating water.

Salinity is a measure of soluble salts in the soil at saturation. It is expressed as the
electrical conductivity of the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory measurements at
representative sites of nonirrigated soils. The salinity of irrigated soils is affected
by the quality of the irrigation water and by the frequency of water application.
Hence, the salinity of soils in individual fields can differ greatly from the value given
in the table. Salinity affects the suitability of a soil for crop production, the stability
of soil if used as construction material, and the potential of the soil to corrode metal
and concrete.

Sodium adsorption ratio (SAR) is a measure of the amount of sodium (Na) relative
to calcium (Ca) and magnesium (Mg) in the water extract from saturated soil paste.
It is the ratio of the Na concentration divided by the square root of one-half of the
Ca + Mg concentration. Soils that have SAR values of 13 or more may be
characterized by an increased dispersion of organic matter and clay particles,
reduced saturated hydraulic conductivity and aeration, and a general degradation
of soil structure.

Natural Resources Web Soil Survey 3/4/2015
Conservation Service National Cooperative Soil Survey Page 1 of 2
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Engineering Properties---Eastern Stanislaus Area, California

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept
for the engineers. Past engineering references contained lists of HSGs by soil
series. Soil series are continually being defined and redefined, and the list of soil
series names changes so frequently as to make the task of maintaining a single
national list virtually impossible. Therefore, the criteria is now used to calculate the
HSG using the component soil properties and no such national series lists will be
maintained. All such references are obsolete and their use should be discontinued.
Soil properties that influence runoff potential are those that influence the minimum
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These
properties are depth to a seasonal high water table, saturated hydraulic conductivity
after prolonged wetting, and depth to a layer with a very slow water transmission
rate. Changes in soil properties caused by land management or climate changes
also cause the hydrologic soil group to change. The influence of ground cover is
treated independently. There are four hydrologic soil groups, A, B, C, and D, and
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Natural Resources Web Soil Survey 3/4/2015
Conservation Service National Cooperative Soil Survey Page 1 of 4
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Engineering Properties---Eastern Stanislaus Area, California

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example,
is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent
sand. If the content of particles coarser than sand is 15 percent or more, an
appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH,
and OH; and highly organic soils as PT. Soils exhibiting engineering properties of
two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soails in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
index number. Group index numbers range from 0 for the best subgrade material
to 20 or higher for the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter
are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage.

Percentage (of soil particles) passing designated sieves is the percentage of the
soil fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination.

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification
of soils for engineering purposes. ASTM Standard D2487-00.
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Hydrologic Soil Group and Surface Runoff---Eastern Stanislaus Area, California

Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The
concept indicates relative runoff for very specific conditions. It is assumed that the
surface of the soil is bare and that the retention of surface water resulting from
irregularities in the ground surface is minimal. The classes are negligible, very low,
low, medium, high, and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash indicates
no documented presence.

Hydrologic Soil Group and Surface Runoff-Eastern Stanislaus Area, California

Map symbol and soil name Pct. of map unit | Surface Runoff Hydrologic Soil Group

DrA—Dinuba sandy loam, 0 to 1 percent slopes

Dinuba 85 Medium | C
HfA—Hilmar loamy sand, 0 to 1 percent
Hilmar 85 Medium | C
Natural Resources Web Soil Survey 3/4/2015
Conservation Service National Cooperative Soil Survey Page 1 of 2
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Hydrologic Soil Group and Surface Runoff---Eastern Stanislaus Area, California

Hydrologic Soil Group and Surface Runoff-Eastern Stanislaus Area, California

Map symbol and soil name Pct. of map unit

Surface Runoff

Hydrologic Soil Group

TuA—Tujunga loamy sand, 0 to 3 percent slopes

Tujunga

85

Negligible

A

Data Source Information

Soil Survey Area:
Survey Area Data:

Eastern Stanislaus Area, California

Version 9, Sep 18, 2014

Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Soil Survey
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Particle Size and Coarse Fragments---Eastern Stanislaus Area, California

Particle Size and Coarse Fragments

This table shows estimates of particle size distribution and coarse fragment content
of each soil in the survey area. The estimates are based on field observations and
on test data for these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as
classes with specific effective diameter class limits. The broad classes are sand,
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to
2 millimeters in diameter. In this table, the estimated sand content of each soil layer
is given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05
millimeter in diameter. In this table, the estimated silt content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle
size is important for engineering and agronomic interpretations, for determination
of soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soll
dispersion, and other soil properties. The amount and kind of clay in a soil also
affect tillage and earthmoving operations.

Total fragments is the content of fragments of rock and other materials larger than
2 millimeters in diameter on volumetric basis of the whole soil.

Fragments 2-74 mm refers to the content of coarse fragments in the 2 to 74
millimeter size fraction.

Fragments 75-249 mm refers to the content of coarse fragments in teh 75 to 249
millimeter size fraction.

Fragments 250-599 mm refers to the content of coarse fragments in the 250 to 599
millimeter size fraction.

Fragments >=600 mm refers to the content of coarse fragments in the greater than
or equal to 600 millimeter size fraction.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. (http://soils.usda.gov)

Natural Resources Web Soil Survey 3/4/2015
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Physical Soil Properties---Eastern Stanislaus Area, California

Physical Soil Properties

This table shows estimates of some physical characteristics and features that affect
soil behavior. These estimates are given for the layers of each soil in the survey
area. The estimates are based on field observations and on test data for these and
similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as
classes with specific effective diameter class limits. The broad classes are sand,
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to
2 millimeters in diameter. In this table, the estimated sand content of each soil layer
is given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05
millimeter in diameter. In this table, the estimated silt content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle
size is important for engineering and agronomic interpretations, for determination
of soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soll
dispersion, and other soil properties. The amount and kind of clay in a soil also
affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is
measured when the soil is at field moisture capacity, that is, the moisture content
at 1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after
the soil is dried at 105 degrees C. In the table, the estimated moist bulk density of
each soil horizon is expressed in grams per cubic centimeter of soil material that is
less than 2 millimeters in diameter. Bulk density data are used to compute linear
extensibility, shrink-swell potential, available water capacity, total pore space, and
other soil properties. The moist bulk density of a soil indicates the pore space
available for water and roots. Depending on soil texture, a bulk density of more than
1.4 can restrict water storage and root penetration. Moist bulk density is influenced
by texture, kind of clay, content of organic matter, and soil structure.

Natural Resources Web Soil Survey 3/4/2015
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Physical Soil Properties---Eastern Stanislaus Area, California

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates in the table are expressed in terms of
micrometers per second. They are based on soil characteristics observed in the
field, particularly structure, porosity, and texture. Saturated hydraulic conductivity
(Ksat) is considered in the design of soil drainage systems and septic tank
absorption fields.

Available water capacity refers to the quantity of water that the soil is capable of
storing for use by plants. The capacity for water storage is given in inches of water
per inch of soil for each soil layer. The capacity varies, depending on soil properties
that affect retention of water. The most important properties are the content of
organic matter, soil texture, bulk density, and soil structure. Available water capacity
is an important factor in the choice of plants or crops to be grown and in the design
and management of irrigation systems. Available water capacity is not an estimate
of the quantity of water actually available to plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture
content is decreased from a moist to a dry state. It is an expression of the volume
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or
10kPa tension) and oven dryness. The volume change is reported in the table as

percent change for the whole soil. The amount and type of clay minerals in the soil
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The
shrink-swell potential is low if the soil has a linear extensibility of less than 3 percent;
moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 9 percent.
If the linear extensibility is more than 3, shrinking and swelling can cause damage
to buildings, roads, and other structures and to plant roots. Special design
commonly is needed.

Organic matter is the plant and animal residue in the soil at various stages of
decomposition. In this table, the estimated content of organic matter is expressed
as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter. The content of organic matter in a soil can be maintained by returning
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration,
soil organism activity, and tilth. Itis a source of nitrogen and other nutrients for crops
and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor.
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor Kis one of six factors used in the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and Ksat. Values of K range from 0.02 to 0.69. Other factors being
equal, the higher the value, the more susceptible the soil is to sheet and rill erosion
by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are
modified by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material
less than 2 millimeters in size.

Natural Resources Web Soil Survey 3/4/2015
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Physical Soil Properties---Eastern Stanislaus Area, California

Erosion factor T is an estimate of the maximum average annual rate of soil erosion
by wind and/or water that can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting
their susceptibility to wind erosion in cultivated areas. The soils assigned to group
1 are the most susceptible to wind erosion, and those assigned to group 8 are the
least susceptible. The groups are described in the "National Soil Survey
Handbook."

Wind erodibility index is a numerical value indicating the susceptibility of soil to wind
erosion, or the tons per acre per year that can be expected to be lost to wind erosion.
There is a close correlation between wind erosion and the texture of the surface
layer, the size and durability of surface clods, rock fragments, organic matter, and
a calcareous reaction. Soil moisture and frozen soil layers also influence wind
erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. (http://soils.usda.gov)

Natural Resources Web Soil Survey 3/4/2015
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Soil Features---Eastern Stanislaus Area, California

Soil Features

This table gives estimates of various soil features. The estimates are used in land
use planning that involves engineering considerations.

A restrictive layer is a nearly continuous layer that has one or more physical,
chemical, or thermal properties that significantly impede the movement of water
and air through the soil or that restrict roots or otherwise provide an unfavorable
root environment. Examples are bedrock, cemented layers, dense layers, and
frozen layers. The table indicates the hardness and thickness of the restrictive layer,
both of which significantly affect the ease of excavation. Depth to top is the vertical
distance from the soil surface to the upper boundary of the restrictive layer.

Subsidence is the settlement of organic soils or of saturated mineral soils of very
low density. Subsidence generally results from either desiccation and shrinkage,
or oxidation of organic material, or both, following drainage. Subsidence takes place
gradually, usually over a period of several years. The table shows the expected
initial subsidence, which usually is a result of drainage, and total subsidence, which
results from a combination of factors.

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when
moisture moves into the freezing zone of the soil. Temperature, texture, density,
saturated hydraulic conductivity (Ksat), content of organic matter, and depth to the
water table are the most important factors considered in evaluating the potential for
frost action. It is assumed that the soil is not insulated by vegetation or snow and
is not artificially drained. Silty and highly structured, clayey soils that have a high
water table in winter are the most susceptible to frost action. Well drained, very
gravelly, or very sandy soils are the least susceptible. Frost heave and low soil
strength during thawing cause damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens uncoated steel or concrete. The rate of corrosion
of uncoated steel is related to such factors as soil moisture, particle-size
distribution, acidity, and electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium content, texture, moisture
content, and acidity of the soil. Special site examination and design may be needed
if the combination of factors results in a severe hazard of corrosion. The steel or
concrete in installations that intersect soil boundaries or soil layers is more
susceptible to corrosion than the steel or concrete in installations that are entirely
within one kind of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as low, moderate, or high, is
based on soil drainage class, total acidity, electrical resistivity near field capacity,
and electrical conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. It
is based on soil texture, acidity, and amount of sulfates in the saturation extract.

Natural Resources Web Soil Survey 3/4/2015
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Water Features---Eastern Stanislaus Area, California

Water Features

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The
concept indicates relative runoff for very specific conditions. It is assumed that the
surface of the soil is bare and that the retention of surface water resulting from
irregularities in the ground surface is minimal. The classes are negligible, very low,
low, medium, high, and very high.

The months in the table indicate the portion of the year in which a water table,
ponding, and/or flooding is most likely to be a concern.

Water table refers to a saturated zone in the soil. The water features table indicates,
by month, depth to the top (upper limit) and base (lower limit) of the saturated zone
in most years. Estimates of the upper and lower limits are based mainly on
observations of the water table at selected sites and on evidence of a saturated
zone, namely grayish colors or mottles (redoximorphic features) in the soil. A
saturated zone that lasts for less than a month is not considered a water table.

Natural Resources Web Soil Survey 3/4/2015
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Water Features---Eastern Stanislaus Area, California

Ponding is standing water in a closed depression. Unless a drainage system is
installed, the water is removed only by percolation, transpiration, or evaporation.
The table indicates surface water depth and the duration and frequency of ponding.
Duration is expressed as very brief if less than 2 days, brief if 2 to 7 days, long if 7
to 30 days, and very long if more than 30 days. Frequency is expressed as none,
rare, occasional, and frequent. None means that ponding is not probable; rare that
it is unlikely but possible under unusual weather conditions (the chance of ponding
is nearly O percent to 5 percent in any year); occasional that it occurs, on the
average, once or less in 2 years (the chance of ponding is 5 to 50 percent in any
year); and frequent that it occurs, on the average, more than once in 2 years (the
chance of ponding is more than 50 percent in any year).

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps and
marshes is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely brief if
0.1 hour to 4 hours, very brief if 4 hours to 2 days, briefif 2 to 7 days, long if 7 to
30 days, and very long if more than 30 days. Frequency is expressed as none, very
rare, rare, occasional, frequent, and very frequent. None means that flooding is not
probable; very rare that it is very unlikely but possible under extremely unusual
weather conditions (the chance of flooding is less than 1 percent in any year);
rare that it is unlikely but possible under unusual weather conditions (the chance
of flooding is 1 to 5 percent in any year); occasional that it occurs infrequently under
normal weather conditions (the chance of flooding is 5 to 50 percent in any year);
frequent that it is likely to occur often under normal weather conditions (the chance
of flooding is more than 50 percent in any year but is less than 50 percent in all
months in any year); and very frequent that it is likely to occur very often under
normal weather conditions (the chance of flooding is more than 50 percent in all
months of any year).

The information is based on evidence in the soil profile, namely thin strata of gravel,
sand, silt, or clay deposited by floodwater; irregular decrease in organic matter
content with increasing depth; and little or no horizon development.

Also considered are local information about the extent and levels of flooding and
the relation of each soil on the landscape to historic floods. Information on the extent
of flooding based on soil data is less specific than that provided by detailed
engineering surveys that delineate flood-prone areas at specific flood frequency

levels.
Natural Resources Web Soil Survey 3/4/2015
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Earthwork

Subgrade Preparation

A.

Subgrade shall be smooth and free of projections that can damage the lining.
Stumps, roots, weeds, brush, rocks, hard clods, and other such materials are to
be removed in order to provide a smooth soil surface.

Subgrade shall be placed in maximum 6 lifts and compacted to a minimum
01 90% of the maximum dry density as determined by ASTM D-1557.
Compaction shall be achieved using a sheepsfoot roller or other equivalent
equipment that will provide the required compaction.

Compaction testing shall be conducted in accordance with ASTM D 2922.
The portions of the embankments above grade will be tested at a frequency of
1 test per every foot of elevation gain every 300 lineal feet. Below grade
portions of the embankments and pond bottoms will be tested at a frequency
of 1 test per 20,000 ft*. All compaction testing results shall be supplied to the
engineer prior to the installation of the HDPE liner.

. All subgrade that has been damaged during pond construction and deemed

unsuitable by the engineer shall be repaired prior to HDPE liner installation.
HDPE liner shall not be allowed to “bridge” voids or low areas in the
subgrade.

Subgrade areas that are weak or compressible that cannot meet the
compaction requirements shall be removed and backfilled with satisfactory
compacted fill.

The engineer shall approve the subgrade upon completion of the compaction
of the pond bottom and embankments prior to liner installation. Once the
subgrade has been approved by the engineer, the HDPE liner installation
company shall approve the subgrade each day prior to commencement of
installation. If unsatisfactory surfaces are encountered, the installer shall
contact the engineer to inform them of the conditions. Unsatisfactory areas
shall be fixed by the general contractor and approved by the engineer and liner
installer prior to the commencement of liner installation.

Anchor Trench

A.

B.

An anchor trench that is a minimum of 1.5 wide by 1.5’ deep shall be
excavated around the entire area to be lined at the top of the embankment.
The engineer and liner installer shall approve the anchor trench prior to liner
installation. Any deficiencies shall be corrected by the excavation contractor
to meet the approval of the engineer and liner installation company.

After liner installation and seam welding have been completed, the trench
shall be backfilled to secure the liner material. The engineer and liner
installation company shall approve the backfilled trench.

Trench backfill shall be placed in no more than 6” lifts and compacted to 90%
maximum dry density of the backfill material used. Ifthe liner material is
damaged during backfilling that portion of the liner is to be repaired or
replaced prior to backfilling commencing.
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Finished Grade

A. Finished grading shall be within 0.2’ of the design grades

B. Finished grades within the ponds shall have a smooth finish w/ no material
larger than 2 in diameter. Exposed particles are to be classified as rounded
or sub-rounded as defined under ASTM D2488

Moisture Control
A. Moisture shall be added to soils during compaction to maintain levels within
+5% of the optimal moisture content of the soil used.

GEOMEMBRANE LINER

Materials

A. Geomembrane liner shall be High-Density Polyethylene (HDPE), 60-mil,
smooth on both sides and UV protected. The geomembrane shall meet or
exceed the Geosynthetic Research Institute’s (GRI) GM13 specifications.

B. Gasket material shall be neoprene, closed cell medium, '4” thk., 2” wide with
adhesive on one side or other equivalent materials.

C. Metal battens or banding and hardware shall be stainless steel.

D. Water cut-off mastic shall be Neoprene Flashing Cement or approved
equivalent.

E. Sealant shall be General Electric Silicone, RTV 103 or equivalent.

Material Delivery

A. Upon delivery to the project site, the engineer shall conduct an inventor and
inspection of the lining materials during and after unloading.

B. The inventory of delivered materials will be cross-referenced with bills of
lading to ensure all necessary materials have been unloaded at the project site.

C. Any damaged materials shall be noted and clearly marked as damaged. The
engineer and liner installation company will then determine if the materials
may still be used on the project or if the materials are to be returned to the
manufacturer.

D. The engineer shall obtain the manufacturer’s construction quality assurance
test results for the delivered materials and retain them for submittal with the
pond certification document.

Liner Placement
A. Rolls shall be deployed using a spreader bar assembly attached to a loader
bucket or other methods approved by the engineer
B. The liner installer shall be responsible for the following:
a. Equipment and tools shall not damage the liner during handling,
transportation, and deployment.
b. Method used to unroll panels shall not cause scratches or crimps to the
liner or damage the supporting subgrade.
c. Liner panels shall be adequately “loaded” with sand bags or similar
items to prevent uplift by wind.
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C.

D.

d. No vehicular traffic will be allowed on the liner material.
e. Employees shall wear clean footwear and be prohibited from smoking
on or near the liner panels.

Liner installation shall proceed between ambient temperatures of 32 and 104
degrees Fahrenheit.
Prior to installation, a liner panel numbering system shall be agreed upon
between the engineer and liner installation company. The system will assist
both parties in identifying each panel, seam, and the parent material used.
Panel numbers shall be written in large, white block letters at each end of the
deployed panels. Panel numbers shall be logged with the liner roll number
and gross length. All panels are to be field seamed.

Liner Seaming

A.

Approved seaming processes are double fusion seams with air pressure testing
for joining liner sections and extrusion welding for patches and boots. Seams
shall be oriented in the direction of the embankment slope. All seaming
equipment shall be calibrated in accordance with the manufacturer’s
specifications.
No base T-seam shall be closer than 5” from the toe of the embankment slope.
Seam Overlap
a. Panels must have a minimum finished overlap of 4” for fusion welding
and 6” for extrusion welding.
b. Cleaning solvents may not be used unless approved by the liner
manufacturer.
Seams shall be prepared prior to seaming to make sure that the seaming area is
free of moisture, dirt, dust or debris.
Seam numbers shall be identified be the panels on each side of the seam. For
example, the seam between panel number 11 and panel number 12 shall be
identified as seam number 11-12. Seam numbers and lengths shall be seamed.
Technicians shall mark the end of each seam with the seam number, machine
number, and date in white, block lettering.
Test Seams
a. Field test seams shall be conducted on the liner to verify that seaming
conditions are satisfactory. Seaming equipment shall be allowed to
warm up a minimum of 15 minutes before conducting a field test. The
test shall consist of placing two 10’ long sections of the liner material
on the pond embankment or bottom and seaming them together in the
same method that will be used for the main liner panels. A visual
inspection of the seam shall be conducted to verify that the seam has
provided full fusion of the two liner pieces without causing either
inadequate binding due to low equipment temperature and/or cool
weather/soil conditions or melting of the two liner pieces caused by
high equipment temperatures and/or hot weather/soil conditions. If
improper seaming conditions exist, no liner panels shall be seamed
within the pond until equipment and weather/soil conditions exist that
will provide proper seaming. Test seams shall be conducted at the
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beginning of each day’s installation, after any power failure, and at
least once every 4 hours throughout the day. All testing equipment
shall be calibrated in accordance with the manufacturer’s
specifications.

All test seams shall be made in contact with the subgrade. Welding
rod shall have the same properties as the resin used to manufacture the
liner material. Test seam samples shall be 6’ long for fusion welding
and 3’ long for extrusion welding.

Field conducted shear and peel tests shall result in Failure-To-Break
(FTB). If a test seam breaks, the seaming equipment and/or seamer
shall not be used until a successful test is achieved. Field shear and
peel tests shall be conducted on-site throughout the liner installation
process. Off-site laboratory shear test values (@ 2”’/min.) shall meet
or exceed 121 PPI. A fusion peel test value (@ 2”/min.) shall meet or
exceed 98 PPI. An extrusion peel test value (@ 2’/min.) shall meet or
exceed 78 PPI. The Off-site laboratory tests shall be conducted as the
project is progressing.

H. Destructive Seam Testing (Off-site)

a.

Destructive seam tests shall be performed at a frequency of one sample
per 500° of seam length. Samples should be labeled for easy
identification and logged for future reference. All testing equipment
shall be calibrated in accordance with the manufacturer’s
specifications.

A minimum 127x12” seam sample shall be taken by the engineer and
shipped to Precision Geosynthetic Laboratories for testing

Seam samples shall be analyzed for shear and peel by the laboratory.
Shear test values (@ 2”/min.) shall meet or exceed 121 PPI. A fusion
peel test value (@ 2’/min.) shall meet or exceed 98 PPI. An extrusion
peel test value (@ 2’/min.) shall meet or exceed 78 PPI. Results shall
be delivered to the engineer for review and submittal with the pond
certification.

Field Non-Destructive Seam Testing (On-site)
a.

The liner installer shall non-destructively test all field seams over their
full length. All testing equipment shall be calibrated in accordance
with the manufacturer’s specifications.
Vacuum Box Testing
i. Vacuum bas shall consist of a rigid housing, a transparent
viewing window, a soft rubber gasket attached to the bottom,
port hole or valve assembly, and a vacuum gauge.
ii. Soapy solution in a plastic bucket with a mop.
Installer procedures:
i. Excess panel overlap shall be trimmed away.
ii. Wet a strip of liner approximately 12” wide by the length of the
box with a soapy solution.
iii. Place box over wetted area and compress.
iv. Create a 3-5 psi vacuum.
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v. Ensure a leak tight seal is created.
vi. For approximately 15 seconds, examine the liner through the
viewing window for the presence of animated bubbles.
vil. Ifno animated bubbles appear, release the vacuum pressure
and move the box to the next adjoining area with a minimum
3” overlap and repeat process.
viii. All areas where animated bubbles were found shall be marked,
repaired, and retested.
d. Air Pressure Testing (for double fusion seams only)
i. Use an air pump capable of generating and sustaining 25 and
30 psi that is equipped with a pressure gauge.
ii. Pressure gauge equipped with a sharp hollow needle.
e. Installer procedures:
1. Seal one end of seam to be tested.
ii. Insert needle through the sealed end of the channel.
iii. Energize air pump to verify an unobstructed passage of air
through the channel.
iv. Seal other end of channel.
v. Using air pump, create a pressure of 25 to 30 psi, close valve,
wait 2 minutes, and then sustain the pressure for approximately
5 minutes.
f. Ifloss of pressure exceeds 2 psi or pressure does not stabilize, locate
faulty area of seam, repair and retest.

Liner Defects & Repairs

A. All seams and non-seam areas of the liner shall be inspected by the engineer
for defects, holes, blisters, undispersed raw materials, and any signs of
contamination.

a. Each suspect area of the liner and seams shall be non-destructively
tested. Each location that fails testing shall be marked, repaired, and
retested.

b. Repair procedures:

i. Defective seams shall be cap stripped or replaced.

ii. Small holes shall be by extrusion welding unless the hole is
larger than %4”, then it shall be patched.

iii. Tears shall be repaired by patching.
iv. Blisters, large cuts, and undispersed raw materials shall be
repaired by patching.

v. Patches shall be completed by extrusion welding. Patches shall
be round or oval in shape and made of the same material as the
liner. Patches shall extend a minimum of 6 past the edge of
the defect.

vi. Each repair shall be non-destructively tested until it passes the
testing criteria.
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Electrical Leak Location Testing

A.

Within 1 week of completing the pond lining, the liner shall be tested using
ASTM standard D-7002 or ASTM standard D-7007 by a third party,
independent testing company. A longer time frame between liner completion
and leak location testing may be allowed for scheduling purposes if approved
by the engineer.

During leak location testing, the lining installation company will be present
and available to make repairs that may be required.

All leak location testing results and resultant repairs shall be logged and
provided to the engineer for submittal with the pond certification.

Depth Marker

A.

Materials
A.
B.
C.

Upon completion of the pond construction and prior to use, a steel rod depth
gauge/marker must be installed in the pond. The marker is to identify each
0.5’ of water depth starting with 0.0’ at the bottom up to 13.0’ at the top of the
rod. The rod shall be heavily weighted at the bottom with a round steel ball
welded to the rod to prevent overturning and anchored to the top of the pond
embankments with guy wire. The bottom end of the rod shall be smooth with
no sharp or rough edges that could potentially damage the liner surface. Any
other type or method of identifying the pond depth must be approved by the
engineer.

Concrete

Concrete shall have a minimum compressive strength of 2500 psi @ 28 days.
Concrete shall have a minimum 1-1/2 Ib/yd’ of fiber mesh reinforcement.
PVC water-stop to meet or exceed CRD-C572.

Material Delivery

A.

B.
C.

Placement
A.

Prior to delivery to the site, a concrete mix design must be provided to the
project engineer for review and approval.

Truck load tickets are to be provided to the project engineer.

The inventory of delivered materials will be cross-referenced with bills of
lading to ensure all necessary materials have been unloaded at the project site.
Any materials not meeting specifications will be rejected at the project site.
The engineer and concrete contractor will determine if the materials may still
be used elsewhere on the project or if the materials are to be returned to the
concrete plant.

The engineer shall obtain the concrete plant’s quality assurance test results for
the delivered materials and retain them for submittal with the pond
certification document.

Concrete is to be placed at a rate that can be managed by the contractor to
ensure proper thickness, vibration, and finish.
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B. The contractor shall be responsible for the following:
a. Equipment and tools required for material handling, pouring, and
finish.
b. Method used to pour concrete shall not cause voids or thin areas in
slabs or damage the supporting subgrade.
c. Providing and installing waterstop materials that meet or exceed
specifications of the engineer.
C. No traffic will be allowed on the slabs until concrete has reached minimum
required compressive strength.
D. Waterstop materials are to be installed at all concrete joints.

Control Joints
A. Control joints are to be provided a minimum of every 15’ o.c.
B. All control joints are to be sealed using volclay or equivalent waterstop type
sealer.
C. Any cracks that develop in the concrete during currying shall be sealed using
volclay or equivalent waterstop type sealer.

Defects & Repairs
A. All concrete slabs and joints shall be inspected by the engineer for defects,
gaps, cracking, undispersed raw materials, and any signs of contamination.
a. Each suspect area of the concrete shall be inspected. Each location
that fails inspection shall be marked, repaired, and re-inspected.
b. Repair procedures:
i. Defective areas shall be removed and re-poured/sealed.
ii. Small cracks/gaps shall be by sealed with volclay or equivalent
waterstop material.
B. Each repair shall be inspected until it passes the engineers requirements.
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State_Well_Numb Measurement_D RP_Elevat GS_Elevat

er

05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M
05S09E04C001M

ate

3/10/1987 0:00
10/25/1988 0:00
3/8/1989 0:00
11/2/1989 0:00
2/6/1990 0:00
2/7/1991 0:00
10/16/1991 0:00
2/19/1992 0:00
10/27/1992 0:00
3/4/1993 0:00
2/16/1994 0:00
11/9/1994 0:00
3/8/1995 0:00
11/2/1995 0:00
3/14/1996 0:00
3/3/1999 0:00
11/3/1999 0:00
3/7/2000 0:00
3/7/2001 0:00
10/30/2001 0:00
2/26/2003 0:00
3/4/2004 0:00
3/30/2005 0:00
2/24/2006 0:00
4/11/2007 0:00
11/20/2008 0:00
11/16/2009 0:00
3/9/2010 0:00
11/16/2010 0:00
3/15/2011 0:00
11/17/2011 0:00

Well Coordinate Information

Projection
UTM

LL

LL

Datum
NAD27
NAD27
NAD83

Well Use:Undetermined

on

65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65

Easting
678103
120.9842
120.9852

on

65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65

RPWS

13
23
21
22
22
18
23
20
23
20.1
12
13.6
9.7
13.2

8.6
14.4
8.6
10.9
14.1
10.5
13.5
111
10.8
12.9
17.8
18.2
15
15.2
12.3
13.3

Northing Units
4156118 metres
37.5367 decimal degrees
37.5366 decimal degrees
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WSE

52
42
44
43
43
47
42
45
42
44.9
53
51.4
55.3
51.8
56
56.4
50.6
56.4
54.1
50.9
54.5
515
53.9
54.2
52.1
47.2
46.8
50
49.8
52.7
51.7
Average =

Zone
10

GSWS

13
23
21
22
22
18
23
20
23
20.1
12
13.6
9.7
13.2

8.6
14.4
8.6
10.9
14.1
10.5
13.5
111
10.8
12.9
17.8
18.2
15
15.2
12.3
13.3
15.2



State_ Well Num Measurement D RP_Elevat GS_Elevat

ber ate ion ion RPWS
05S09E09A001IM  12/1/1960 0:00 65 65 6
05S09E09A001M  12/1/1961 0:00 65 65 9.7
05S09E09A001IM  12/1/1962 0:00 65 65 3.1
05S09E09A001M 2/1/1964 0:00 65 65 4.8
05S09E09A001IM  2/10/1965 0:00 65 65 4.5
05S09EQ09A001M  11/7/1984 0:00 65 65 14
05S09E09A001IM  11/6/1985 0:00 65 65 8
05S09E09A001M  11/5/1986 0:00 65 65 7
05S09E09A001IM  3/10/1987 0:00 65 65 6.5
05S09E09A001M 3/8/1988 0:00 65 65 18
05S09E09A001IM 10/25/1988 0:00 65 65 23
05S09E09A001M 3/8/1989 0:00 65 65 18
05S09E09A001IM  11/2/1989 0:00 65 65 17
05S09E09A001M 2/6/1990 0:00 65 65 16
05S09E09A001IM  10/16/1990 0:00 65 65 21
05S09E09A001M 2/7/1991 0:00 65 65 17
05S09E09A001IM  2/19/1992 0:00 65 65 16.7
05S09EQ09A001M 10/27/1992 0:00 65 65 15.5
05S09E09A001M 3/3/1993 0:00 65 65 13.5
05S09E09A001M 10/27/1993 0:00 65 65 6.5
05S09E09A001IM  2/16/1994 0:00 65 65 7.5
05S09E09A001M  11/9/1994 0:00 65 65 8.5
05S09E09A001IM  11/2/1995 0:00 65 65 7.6
05S09E09A001M  11/5/1996 0:00 65 65 6.1
05S09E09A001IM  11/3/1998 0:00 65 65 6.9
05S09E09A001M 3/7/2000 0:00 65 65 3.6
05S09E09A001M 3/7/2001 0:00 65 65 5
05S09E09A001M 10/30/2001 0:00 65 65 10.9
05S09E09A001M 3/7/2002 0:00 65 65 6.2
05S09E09A001M  2/26/2003 0:00 65 65 7
05S09E09A001M 3/4/2004 0:00 65 65 7.8
05S09E09A001M  3/30/2005 0:00 65 65 5.1
05S09E09A001IM  2/24/2006 0:00 65 65 6.8
05S09E09A001M 11/20/2008 0:00 65 65 13.7
05S09E09A001IM  3/26/2009 0:00 65 65 17
05S09E09A001M 11/16/2009 0:00 65 65 12.2
05S09E09A001M 3/9/2010 0:00 65 65 10.8
05S09E09A001M 11/16/2010 0:00 65 65 10.5
05S09E09A001IM  3/15/2011 0:00 65 65 9
05S09E09A001M 11/17/2011 0:00 65 65 18.8
Well Coordinate Information
Projection Datum Easting Northing Units
UTM NAD27 678559 4154489 metres
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WSE

59
55.3
61.9
60.2
60.5

51

57

58
58.5

47

42

47

48

49

44

48
48.3
49.5
51.5
58.5
57.5
56.5
57.4
58.9
58.1
61.4

60
54.1
58.8

58
57.2
59.9
58.2
51.3

48
52.8
54.2
54.5

56
46.2

Average =

Zone
10

GSWS

9.7
3.1
4.8
4.5

14

6.5
18
23
18
17
16
21
17

16.7
15.5
13.5

6.5

7.5

8.5

7.6

6.1

6.9

3.6

10.9
6.2

7.8
5.1
6.8
13.7
17
12.2
10.8
10.5

18.8
10.7



LL NAD27 120.9794 37.5219 decimal degrees
LL NAD83 120.9804 37.5218 decimal degrees
Well Use:Undetermined
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G S E Product Data Sheet

‘

GSE STANDARD PRODUCTS GSE HD Geomembranes

GSE HD is a smooth, high quality, high density polyethylene (HDPE) geomembrane produced from specially formulat-
ed, virgin polyethylene resin. This polyethylene resin is designed specifically for flexible geomembrane applications. It
contains approximately 97.5% polyethylene, 2.5% carbon black and trace amounts of antioxidants and heat stabiliz-
ers; no other additives, fillers or extenders are used. GSE HD has outstanding chemical resistance, mechanical proper-
ties, environmental stress crack resistance, dimensional stability and thermal aging characteristics. GSE HD has excel-

lent resistance to UV radiation and is suitable for exposed conditions. These product specifications meet or exceed GRI
GM13.

Product Specifications

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code HDE HDE HDE HDE HDE
030A000 | 040A000 | 060A000 | 080A000 | T00A000
Thickness, (minimum average) mil (mm) | ASTM D 5199 every roll 30 (0.75) | 40 (1.00) | 60 (1.50) | 80 (2.00) {100 (2.50)
Lowest individual reading (-10%) 27 (0.69) | 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 114 (20) | 152 (27) | 228 (40) | 304 (53) | 380 (67)
Strength at Yield, Ib/in-width (N/mm) 63 (11) 84 (15) 126 (22) 168 (29) | 210 (37)
Elongation at Break, % G.L.2.0in (51 mm) 700 700 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 12 12 12 12 12
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 21(93) | 28 (125) | 42 (187) | 56 (249) | 70 (311)
Puncture Resistance, [b (N) ASTM D 4833 45,000 Ib 54 (240) | 72 (320) | 108 (480) | 144 (640)| 180 (800)
Carbon Black Content, % ASTM D 1603%/4218 20,000 Ib 2.0 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 | +Note 1 | +Note 1 +Note 1 | +Note 1
Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 Ib 300 300 300 300 300
REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >100 >100 >100 >100 >100
Oy, T atm
Roll Length™ (approximate), ft (m) 1,120 (3471) 870 (265)| 560 (171) | 430 (131) | 340 (104)
Roll Width®, ft (m) 22.5(6.9) | 22.5(6.9)]22.5(6.9) | 22.5 (6.9) |22.5(6.9)
Roll Area, ft* (m?) 25200 | 19,575 | 12,600 | 9,675 7,650
(2,3471) (1,819) (1,171) (899) (717)

NOTES:

e +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
e GSE HD is available in rolls weighing about 3,900 Ib (1,769 kg)

o All GSE geomembranes have dimensional stability of 2% when tested with ASTM D 1204 and [TB of <-77° C when tested with ASTM D 746.

e (Roll lengths and widths have a tolerance of + 1%.
* *Modified.

DS005 HD R01/07/08

This information is provided for reference purposes only and is not infended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information. Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, Inc. in the United States and certain foreign countries.

North America GSE Lining Technology, Inc. Houston, Texas 800.435.2008 281.443.8564 Fax: 281.230.6739

South America GSE Lining Technology Chile S.A. Santiago, Chile 56.2.595.4200 Fax: 56.2.595.4290
Asia Pacific GSE Lining Technology Company Limited Bangkok, Thailand 66.2.937.0091 Fax: 66.2.937.0097
Europe & Africa GSE Lining Technology GmbH Hamburg, Germany 49.40.767420 Fax: 49.40.7674234
Middle East GSE Lining Technology-Egypt The 6th of October City, Egypt 20.2.328.3888 Fax: 20.2.828.8889

www.lﬁgworld.com
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GSE]

‘

Geomembranes

GSE HD « GSE HD Textured * GSE White = GSE White Textured * GSE Conductive * GSE Conductive Textured * GSE Conductive White
GSE Green Textured * GSE HD Weld Edge Textured * GSE UltraFlex * GSE UltraFlex Textured  GSE UltraFlex White * GSE Ultraflex White Textured

Installation Quality Assurance Manual

www.gsewonrid.com
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G S E Geomembranes Installation Quality Assurance Manual
‘
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‘

1.0

Introduction

Overview

This manual is a guide of the duties and responsibilities for a GSE QA technician.

ASTM Practices that this guide lists include the following and are included separately:

2.0

3.0

ASTM D-6392 Standard Test Methods For Determining The Integrity Of NonReinforced Geomembrane
Seams Produced Using Thermo Fusion Methods

ASTM D-5820 Standard Practice For Pressurized Air Channel Evaluation of Dual Seamed
Geomembranes

ASTM D-5641 Standard Practice For Geomembrane Seam Evaluation By Vacuum Chamber
ASTM D-6497 Standard Guide For Mechanical Attachment of Geomembrane to Penetrations or

Structures

GRI Standard GM13 Test Properties, Testing Frequency and Recommended Warranty for High Density
Polyethylene (HDPE) Smooth and Textured Geomembranes

GRI Standard GM14 Selecting Variable Intervals for Taking Geomembrane Destructive Seam Samples
Using the Method of Attributes

GRI Standard GM17 Test Properties, Testing Frequency and Recommended Warranty for Linear Low
Density Polyethylene (LLDPE) Smooth and Textured Geomembranes

GRI Standard GM19 Standard Specification for Seam Strength and Related Properties of Thermally
Bonded Polyolefin Geomembranes

Material Delivery
2.01  Upon arrival on site, the GSE QA will do an inventory of materials on the job site.

2.02  Roll numbers of liner, textile, geonet and composite will be logged on the Inventory Check List and
cross-referenced with bills of lading (Materials Supplied by GSE).

2.03  Copies of the Inventory Check List and signed Bill of Ladings should be sent to the home office
with the QA retaining the originals.

2.04  Any visible damage to roll materials should be noted on the roll and Inventory Check List.

Earthwork

3.01  The General Contractor is responsible for preparing and maintaining the subgrade. The subgrade
should be prepared and maintained per the individual job specifications.

3.02 Subgrade Surface Acceptance Certificate - The GSE Site Manager shall be responsible for assur-
ing that the subgrade surface has been properly prepared for deployment of geosynthetics.  If
GSE is required to sign a Subgrade Surface Acceptance Certificate, please use the form provid-
ed by GSE. Under no circumstances sign off on subgrade that is not suitable for deployment of
geosynthetics. Sign the Subgrade Acceptance Certificate only on areas to be covered in one day,
preferably after deployment.
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If the subgrade is unacceptable and the GC/Owner directs GSE to deploy over, the GSE Site
Manager must have the Owner's representative sign the Deployment by Owner's Direction Over
Unsuitable Subgrade Certificate which will take the place of the Subgrade acceptance Certificate
for the particular area being covered.

Prior to material installation, whenever possible, the QA should measure the area to be covered
and compare it to the area used for the bid. An outline of the area including anchor trenches,
top of slopes and toe of slopes will be provided by GSE's Drafting department. Use this outline to
log actual on-site conditions, i.e....distances between anchor trenches, length of anchor trenches,
top of berms, length of slopes and/or any other relevant distances.

Note: Whenever possible distances will be included on the blank outlines. If actual field dimen-
sions have changed or do not match the GSE outline the QA should notify their Supervisor and
then the Project Manager, so that quantities can be reassessed to determine the proper amount of
material needed for installation. It is important to establish the limits of deployment with all par-
ties. Any changes must be noted and signed off by the Customer’s Representative.

4.0 Panel Placement

4.01

4.02

4.03

4.04

4.05

4.06

Each panel will be assigned a number as detailed below.

4.01a  When there is only one layer, panels may be designated with a number only, i.e....
1,2, 3, 4 efc.

4.01b  When two or more layers are required use a lefter and number, i.e....
Secondary Liner S1, S2, S3, $4 efc...
Primary Liner P1, P2, P3, P4 efc...
Tertiary Liner T1, T2, T3, T4 efc...

This numbering system should be used whenever possible. Agreement to a panel numbering sys-
tem should be made at the pre-construction meeting if possible. However, it is essential that GSE's
system and the Owner's Representative/Third Party QA agree. Do not use different systems.

Panel numbers shall be written in large block letters in the center of each deployed panel. The
roll number, date of deployment and length (gross) should be noted below the panel number. All
noting should be made so that they are easily visible from a distance. On long panels it is ben-
eficial to write information at both ends.

Panel Numbers shall be logged on the GSE Panel Placement Log along with the roll number and
gross length.

If there is a partial roll left after deployment it is important to write the last four digits of the roll
number several times for future identification, along with the estimated length.

Deployment of geomembrane panels shall be performed in a manner that will comply with the fol-
lowing guidelines:

4.06a Unroll geomembrane using methods that will not damage geomembrane and will protect
underlying surface from damage (spreader bar, protected equipment bucket).

3
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4.06b Place ballast (commonly sandbags) on geomembrane which will not damage geomem-
brane to prevent wind uplift.

4.06¢ Personnel walking on geomembrane shall not engage in activities or wear shoes that could
damage it. Smoking will not be permitted on the geomembrane.

4.06d Do not allow heavy vehicular traffic directly on geomembrane. Rubber tired/tracked
ATV's and trucks are acceptable if wheel contact is less than 8 psi.

4.06e Protect geomembrane in areas of heavy traffic by placing protective cover over the
geomembrane.

4.06f  Driver shall check for sharp edges, embedded rocks, or other foreign material stuck into
or protruding out from tires/tracks prior to driving on any geosynthetic layer.

4.06g Path driven on geosynthetics shall be as straight as possible with no sharp turns, sudden
stops, or quick starts.

4.06h Areas where driving occurs shall be continuously and thoroughly inspected throughout the
deployment process by the contractor and the third party CQA.

5.0 Trial Welds

5.01  Seaming apparatus shall be allowed to warm up a minimum of 15 minutes before performing trial
welds.

5.02  Each seaming apparatus along with GSE Welding Tech will pass a trial weld prior to use.  Trial
welds to be performed in the morning and afternoon, as a minimum, as well as whenever there
is a power shutdown.

5.03 Fusion or wedge welds will always be performed or conducted on samples at least 6' long.
Extrusion welds will be done on samples at least 3' long.

Note: Always perform trial welds in the same conditions that exist on the job. Run the trial welds
on the ground, not the installed liner. Do not use a wind break unless you are using one on the

job.
5.04  Sampling Procedure

5.04a  Cut 4 - 1" wide specimens from the trial weld sample. Operating temperatures
should be monitored while welding.
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5.04b  Specimens will always be cut using a 1" die cutter so the peel values may be used
for qualitative analysis.

5.04c When cutting coupons from the trial weld samples, the inside and outside tracks on
the coupon should be identified to assist in troubleshooting problems in case the
weld fails. The outside track will be defined as the track which would be peeled if
pulling the overlap exposed in a typical installation, or the seam which is closest
to the edge of the top sheet. The inside track is the seam closest to the edge of the
bottom sheet.

5.04d  Place a small mark on the exposed (Top) overlap to denote the outside track prior
to testing trial welds.

5.05 Die Cutter
5.05a  Only cut one sample at a time to avoid damaging the die cutter.
5.05b  Samples should be free of sand and grit prior to cutting sample.

5.05¢  Inspect the die edge weekly for nicks, dents or signs of dullness. Dullness of the cut-
ting edge may damage the units.

5.05d  Remove die when edge has been dulled and lightly reshape it with a medium hand
file. When wear is excessive return it for a replacement die.

5.05e  When the cutting board becomes deeply scored and/or interferes with coupon cut-
ting it should be replaced.

5.05d  To adjust the depth of the die cut into the cutting board, after replacing the cutting
board or sharpening the die, 0.015" washer shims can be added or removed
between the cutting ram and the ram extension. Only add shims when cutting is dif-
ficult due to lack of depth of cut.

5.06  Trial Weld Testing

5.06a  Allow coupons to cool prior to festing. Avoid separating the coupons while hot as
failure of the sheet may be initiated and false readings indicated.

5.06b  In exireme heat the coupons may need to be cooled, using water or an insulated
cooler prior to peel testing. Lab conditions specify 70 degrees (plus or minus 4
degrees) Fahrenheit. Coupon temperatures greater than 70 degrees may result in
lowered strengths.

5.06c  Visually inspect the coupons for squeeze-out, footprint, pressure and general
appearance.

5.06d  Each of the 4 coupons will be tested in peel on the field tensiometer at a separa-
tion rate of 2" per minute (for HDPE). Shear tests, in addition to the peel tests, will
be performed if required by a site-specific QA. Plan.

5.07  Pass/Fail Criteria
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5.07a  Criteria for passing trial welds will be as follows:

1) Seam must exhibit film tear bond (FTB). Trial welds should have no incursion into the
weld.

2) Peel and shear values shall meet or exceed the values listed below for HDPE smooth or
textured sheet (@ 2"/min.):

Material Shear Strength  Fusion Peel  Extrusion Peel
(Mil) (PPI) (PPI) (PPI)
40 81 65 52
60 221 98 78
80 162 130 104
100 203 162 130

3) Peel and shear values shall meet or exceed the values listed below for LLDPE smooth or
textured sheet (@ 20"/min.):

Material Shear Strength  Fusion Peel  Extrusion Peel
(Mil) (PPD) (PPD) (PPD)
40 60 50 48
60 90 75 72
80 120 100 96
100 150 125 120

5.07b  Both tracks of fusion welded samples must pass for the trial weld to be considered
acceptable. If any of the four coupons fail either due to seam incursion (no FTB) or
low strength values, the trial weld must be re-done.

5.07c  The GSE QA will give approval to proceed with welding after observing and
recording all trial welds.

5.08 Trial Weld Documentation
5.08a  All trial weld data will be logged on the GSE Trial Weld log

5.08b  When logging fusion welded peel values on the GSE Trial Weld log indicate the
values for the outside track first, followed by the inside track

5.08¢c  Speed and temperature settings will be recorded for each machine's trial weld

6.0 Geomembrane Field Seaming

6.01  The seam number takes the identity of the panels on each side. The seam between panels 1 & 2
becomes Seam 1/2. These lengths and seam numbers shall be recorded in the GSE Seam Log.

6.02  Welding Technicians will mark their initials/employee number, machine number, date and time at
the start of every seam. Technician should also periodically mark temperatures along the seam
and at the end of the seam.
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6.03  Approved processes for field seaming and repairing are extrusion welding and fusion welding.
All welding equipment shall have accurate temperature monitoring devices installed and working
to ensure proper measurement.

6.04  Extrusion welding shall be used primarily for repairs, patching and special detail fabricating and
may be used for seaming. The GSE Site Manager shall verify that:

1) equipment in use is functioning properly

2) welding personnel are purging the machine of heat degraded exirudate prior to actual
use

3) all work is performed on clean surfaces and done in a professional manner

4) no seaming will be performed in adverse weather conditions

6.05  Fusion welding, shall be used for seaming panels together and is not used for patching or detail
work. The GSE Site Manager shall verify that:

1) the equipment used is functioning properly

2) seaming personnel are working in a professional manner and are attentive to their
duties

3) no seaming will be performed in adverse weather conditions

6.06  Seam preparation, the welding technician shall verify that:

1) prior to seaming, the seaming area is free of moisture, dust, dirt, sand or debris of any
nature

2) the seam is overlapped properly for fusion welding

3) the seam is overlapped or extended beyond damaged areas at least 4" when extrusion
welding

4) the seam is properly heat tacked and abraded when extrusion welding

5) seams are welded with fewest number of unmatched wrinkles or "fishmouths"

6.07  No seaming will be performed in ambient air temperatures or adverse weather conditions that
would jeopardize the integrity of the liner installation.

7.0 Field Destructive Testing

7.01  Destructive seam tests shall be performed to evaluate bonded seam strength. The frequency of
sample removal shall be one sample per 500' of seam, unless specific site specifications differ.
Location of the destructive samples will be selected and marked by the QA Technician or third
party QA. Field testing should take place as soon as possible after seam is completed.

7.02  Samples should be labeled in numerical order, l.e. DS-1, DS-2 efc....This should carry thru any
layers and or multiple ponds, do not start numbering from 1 again. (This is the preferred method)

7.03  The size of samples and distribution should be approximately 12" x 39"(size may vary depend-
ent on Job requirements) and distributed as follows:

7.03a 12" x 12" piece given to QA Technician for field testing.
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7.03b
7.03c

12" x 12" piece sent to Home Office for testing, if required.
12" x 12" piece given to third party for independent testing, or archiving.

NOTE: All samples will be labeled showing test number, seam number, machine number, job num-
ber, date welded and welding tech number.

7.04  The sample given to the QA Technician in the field shall have ten coupons cut and be tested with
a tensiometer adjusted to a pull rate as shown below. The strength of four out of five specimens
should meet or exceed the values below, and the fifth specimen must meet or exceed 80% of the
value below.

1) Seam must exhibit film tear bond (FTB). Welds should have <25% incursion into the
weld.
2) Peel and shear values shall meet or exceed the values listed below for HDPE smooth or
textured sheet (@ 2"/min.):
Material Shear Strength  Fusion Peel  Extrusion Peel
(Mil) (PPI) (PPD) (PPI)
40 81 65 52
60 121 98 78
80 162 130 104
100 203 162 130
3) Peel and shear values shall meet or exceed the values listed below for LLDPE smooth or
textured sheet (@ 20"/min.):
Material Shear Strength  Fusion Peel  Extrusion Peel
(Mil) (PPID) (PPI) (PPD)
40 60 50 48
60 90 75 72
80 120 100 96
100 150 125 120

7.05  All weld destructive test data will be logged on the GSE Destructive test log.

7.06  When logging fusion welded peel values on the GSE Destructive Test Log, indicate the values for
the outside track first, followed by the inside track.

7.08  Test results will be noted in the GSE Destructive Test Log as P (pass) or F (fail).

7.09  If test fails, additional samples will be cut, approximately 10" on each side of the failed test, and
retested. These will be labeled A (after) & B (before). This procedure will repeat itself until a sam-
ple passes. Then the area of failed seam between the two tests that pass will be capped or recon-
structed.

7.10 Inlieu of taking an excessive number of samples, the GSE Site Manager may opt to extrusion weld

the flap or cap the entire seam and then non-destructively test according to Section 8.0.
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8.0 Non-Destructive Testing

8.01  GSE shall non-destructively test all seams their full length using an air pressure or vacuum test. The

purpose of this test is to check the continuity of the seam.

8.02  Air testing; the following procedures are applicable to those seams welded with a double-seam

fusion welder.

8.02a

8.02b

8.02c

8.02d

8.02e

8.02f
8.02g

8.03  Vacuum testing; the following procedures are applicable to those seams welded with a extrusion
welder.

8.03a

8.03b

8.03c

The equipment used shall consist of an air tank or pump capable of producing a
minimum 35 psi and a sharp needle with a pressure gauge attached to insert info
the air chamber.

Seal both ends of the seam by heating and then squeezing together. Insert the nee-
dle with the gauge info the air channel, it may be necessary to heat the liner to
make this easier. Pressurize the air channel to 30psi. Note time test starts and wait
a minimum of 5 minutes to check. If pressure after five minutes has dropped less
than 2 psi then the test is successful (Thickness of material may cause variance).

Cut opposite seam end and listen for pressure release to verify full seam has been
tested.

If the test fails, follow these procedures.

a) While channel is under pressure walk the length of the seam listening for a
leak.

b) While channel is under pressure apply a soapy solution to the seam edge
and look for bubbles formed by air escaping.

c) Redest the seam in smaller increments until the leak is found.

Once the leak is found using one of the proceedures above, cut out the leak area
and retest the portions of the seams between the leak areas as per 8.02a to 8.02¢
above. Continue this proceedure until all sections of the seam pass the pressure test.

Repair the leak with a patch and vacuum test again.

All non-destructive tests will be noted in the GSE Non-Destructive Test/Repair log.

The equipment used shall consist of an vacuum pumping device, a vacuum box and
a foaming agent in solution.

Wet a section with the foaming agent, place vacuum box over wetted area.
Evacuate air from the vacuum box to a pressure suitable to affect a seal between
the box and geomembrane. Observe the seam through the viewing window for
the presence of soap bubbles emitting from the seam.

If no bubbles are observed, move box to the next area for testing. If bubbles are
observed, mark the area of the leak for repair as per Section 10.0 and retest as
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per Section 8.03.

Note: If vacuum testing fusion welded seams, the overlap flap must be cut off to perform the tests.

9.0 Defects and Repairs

9.01 Identification; all seams and non-seam areas of the geomembrane lining system shall be exam-
ined for defects in the seam and sheet.

9.02 Identification of the defect should be made using the following procedures:

9.02a  For any defect in the seam or sheet that is an actual breach (hole) in the liner, instal-
lation personnel shall circle the defect and mark with the letter "P" along side the
circle. The letter "P" indicates a patch is required.

9.02b  For any defect that is not an actual hole, installation personnel shall only circle the
defect indicating that the repair method may be only an extruded bead and that a
patch is not required.

9.02c  Each suspect area that has been identified as needing repair shall be repaired in
accordance with this section and Non-Destructively tested as per Section 8.0. After
all work is complete, the GSE Site Manager will conduct a final walk-through to
confirm all repairs have been completed and debris removed. Only after this final
evaluation by GSE's Site Manager and Owner/Agent shall any material be placed
over the installed liner.

10.0 Repair Procedures

10.01 Any Portion of the Geomembrane liner system exhibiting a defect which has been marked for
repair may be repaired with any one or combination of the following procedures:

1) Patching - used to repair holes, tears, undispersed raw materials in the sheet and dent-
ed areas.

2) Grind and Reweld - used to repair small sections of extruded seams.

3) Spot Welding - Used to repair small minor, localized flaws.

4) Flap Welding - Used to extrusion weld the flap of a fusion weld in lieu of a full cap.

5) Capping - Used to repair failed seams.

6) Topping - Application of extrudate bead directly to existing seams.

10.02 The following conditions shall apply to the above methods:

1) surfaces of the geomembrane which are to be repaired shall be roughened

2) all surfaces must be clean and dry at the time of the repair

3) all seaming equipment used in repairing procedures shall be qualified

4) all patches and caps shall extend at least 4" beyond the edge of the defect, and all
patches must have rounded corners

5) all cut out holes in liner must have rounded corners, 3" min. radius

11.0 As-Built Drawing Procedures
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11.01 Liner Layout
11.01a  Submitted As-built Drawings should always be on blank outlines supplied by GSE's
Drafting Department. (Phone 281-230-2518 Don Sharkey). When outlines are not
available plain paper may be used, but only after permission from GSE's Drafting
Department.
11.01b  Accuracy to the way seams fit or join.
11.01c  Using different colors makes information easier to see. Drawings may be done in
ink or pencil, but writing must be neat.
11.01d Do not write so small that it is hard to read.
11.0Te Suggested scale is 1" = 40" (Other scales may be used if required).
11.02 Anchor Trenches

11.03

11.02a

11.02b

The amount of liner actually in the trench should be noted on the drawing. If amount
differs, show all differences and approximate locations.

If anchor trench is larger than shown on GSE's construction drawings then a writ-
ten approval should be obtained from the Owner/Agent representative. This should
be included in the as-built package.

Panel & Roll Numbers

11.03a

11.03b

11.03¢

11.03d

11.03e

Each panel will be assigned a number as detailed below. When there is only one
layer panels may be designate with a number only, ie.... 1, 2, 3, 4 etc.

When two or more layers are required use a letter and number, i.e....

Secondary Liner  S1, S2, S3, S4 efc...
Primary Liner P1, P2, P3, P4 efc...
Tertiary Liner T1, T2, T3, T4 efc...

This numbering system should be used whenever possible. Agreement to a panel
numbering system should be made at the pre-construction meeting if possible.
However, it is essential that GSE's system and the Owner's Representative/Third
Party QA agree. Do not use different systems.

Panel numbers shall be written in large block letters in the center of each deployed
panel. The roll number, date of deployment and gross length should be noted
below the panel number. All notations should be made so that they are easily vis-
ible from a distance. On long panels it is beneficial to write information at both
ends.

Panel Numbers shall be logged on the Daily Report Forms along with the roll num-
ber and gross length.
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11.03f  Whenever possible, roll numbers should be placed next to panel numbers on the
field copies of the as-built drawing.

11.04 Seam lengths

11.04a Every seam length that is not a cross-seam must be noted. This includes rectangles,
squares, pies and any other shape (See Fig. A).

11.04b  GSE assumes that all regular cross-seams are either 22' or 34' wide, unless they
are not full width panels they do not have to be noted on the drawing. Panel widths
are measured perpendicularly across the panels.

11.04c  All dimensions should be called out in tenths of a foot.
11.05 Tests
11.05a Al test markings should conform to the "Legend" on the blank outline.

11.05b It can be assumed that all seam junctions will have a patch, therefore, it is only nec-
essary to note if they don't.

11.06 Seam Numbers

11.06a  Since the seam number is drawn from the adjoining panels (l.e. 1/2, 10/11 efc.)
there is no need to call out seam numbers on the drawings.

11.06b Each seam must be logged in the Daily Report.
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11.07 Miscellaneous

11.07a  QA's name should be on all drawings and paperwork.

11.07b  Any questions arising in the field about reporting issues may be handled by calling
Don Sharkey at 800-435-2008, ext 2518 or 281-230-2518.

12.0 Formulas

12.01 Here are some procedures using trig formulas to enable you to deal with slope corrections con-
cerning seam lengths on as-built drawings in order to do these calculations you will need a cal-
culator that performs trigonomic functions.

C
A
B
A = Rise
B = Base
C = Slope
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12.02 Useful Formulas
12.02a rise divided by base = Tangent of the angle
12.02b  base divided by cosign of the angle = slope
12.02¢  slope multiplied by cosign of the angle = base
12.02d rise divided by Tangent of the angle = base
12.03 Slope factors

12.03a  Slope factors can be used as a quick method of calculating seam lengths in a flat
plan, such as an as-built drawing. Most of the time when field drawings do not fit the
outline provided by the Drafting Department it is because actual seam lengths were
used instead of lengths calculated with a slope factor. Once you determine the slope
factor (a percentage of the actual length) it will probably make field drawings fit the
outlines better. As usual, there are always exceptions to this theory.

12.03b  To determine a slope factor simply divide the base length by the slope length. Lets use
a 3:1 slope as an example. With a base of 100' and a rise of 33.34' the angle of
the slope becomes 18.435 degrees. 100" divided by the cosign of 18.435 degrees
equals 105.41". Thus, if you divide 100" by 105.41" you get a slope factor of .9487
or rounded to the nearest one hundredth 0.95.

Now, if you multiply your slope lengths by .95 you will get the actual plan view or
paper view length of a seam.

12.04 Typical Slope factors

Slope Slope Factor Degrees
2t0 1 0.895 26.565
3to1 0.949 18.435
4t01 0.970 14.036
5 tol 0.981 11.310

25101 0.928 21.802
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GSE Panel Placement Log

Project Name:

Site Manager:

Location: Material:
Job Number: Sheet Thickness:
Q.A. Technician: Smooth: Textured:
Panel Roll Deployment Width Length Square Feet Square Feet
Number Number Date (Feet) (Feet) Smooth Textured
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Project Name:

Geomembranes Installation Quality Assurance Manual

GSE Seam Log

Site Manager:

Quality Assurance Forms

Location: Material:
Job Number: Sheet Thickness:
Q.A. Techncian: Smooth: Textured:
Seam Time of Date of Type of Length of Machine Technician
Number Weld Weld Weld Seam Number ID Number
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Quality Assurance Forms

Repair Locations

Test Result
(PorF)

Site Manager:
Sheet Thickness:

Material:

psi finish

Air Pressure Test

psi start

(AorV)

GSE Non-Destuctive Test / Repair Log

Technician | Test Type

ID Number

Test
Date

Seam
Number

Project Name:
Job Number:
Q.A. Technician:

Location:
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Quality Assurance Forms

GSE Trial Weld Log

Project Name:

Location:

Job Number:

Q.A. Technician:

Site Manager:

Material:
Sheet Thickness:

Smooth: Textured:

Trial | Date of | Time of | Technicians | Machine | Ambient | Wedge Speed | Peel | Peel | Peel | Peel | Shear| Shear| Shear| Shear| FTB | Pass
No. Trial Trial ID Number | Number | Temp. Mass Preheat | ppi ppi ppi ppi ppi ppi ppi ppi Y/N | Fail
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Please check with
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Quality Assurance Forms

Spark Test Log

Project Name: Site Manager:
Location: Material:
Job Number: Sheet Thickness:
Q.A. Technician:

Seam or Time of Date of Technician ) )

Location of Repairs
Panel No. Test Test ID Number
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GSE Lining Technology, Inc. Job No.:
19103 Gundle Road Project:
Houston, Texas 77073-3598 Client:
800-435-2008 Bill To:

281-443-8564
281-875-6010 Fax

Quality Assurance Forms

Job Description:
% Complete of Total Job:

Certificate of Acceptance

Material

Estimated Square feet

Final Quantity/Description

I, the undersigned, duly representative of:

Do hereby take over and accept the work described above from the date hereof and confirm to the best of

my knowledge the work has been completed in accordance with the specifications and the terms and
conditions of the contract.

Name Signature Title Date

Certificate accepted by GSE Lining Technology, Inc Representative.

Name Signature Title Date
22
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GRI Standard GM 13*

STANDARD SPECIFICATION FOR TEST PROPERTIES, TESTING FREQUENCY AND RECOMMENDED

WARRANTY FOR HIGH DENSITY POLYETHYLENE (HDPE) SMOOTH AND TEXTURED GEOMEMBRANES

This specification was developed by the Geosynthetic Research Institute (GRI), with the cooperation of the member organ-
izations for general use by the public. It is completely optional in this regard and can be superseded by other existing
or new specifications on the subject matter in whole or in part. Neither GRI, the Geosynthetic Institute, nor any of its relat-
ed institutes, warrant or indemnifies any materials produced according to this specification either at this time or in the

future.

1.0 Scope

1.1

1.2

1.3

1.4

1.5

1.6

*This GRI standard is developed by the Geosynthetic Research Institute through consultation and review by the member
organizations. This specification will be reviewed at least every 2-years, or on an asrequired basis. In this regard it is

This specification covers high density polyethylene (HDPE) geomembranes with a formulated sheet
density of 0.940 g/ml, or higher, in the thickness range of 0.75 mm (30 mils) to 3.0 mm (120
mils). Both smooth and textured geomembrane surfaces are included.

This specification sets forth a set of minimum, physical, mechanical and chemical properties that
must be met, or exceeded by the geomembrane being manufactured. In a few cases a range is
specified.

In the context of quality systems and management, this specification represents manufacturing

quality control (MQC).

Note 1: Manufacturing quality control represents those actions taken by a manufacturer to ensure
that the product represents the stated objective and properties set forth in this specification.

This standard specification is intended to ensure good quality and performance of HDPE geomem:-
branes in general applications, but is possibly not adequate for the complete specification in a
specific situation. Additional tests, or more restrictive values for fest indicated, may be necessary
under conditions of a particular application.

This specification also presents a recommended warrant which is focused on the geomembrane
material itself.

The recommended warrant attached to this specification does not cover installation considerations
which is independent of the manufacturing of the geomembrane.

Note 2: For information on installation techniques, users of this standard are referred to the
geosynthetics literature, which is abundant on the subject.

subject to change at any time. The most recent revision date is the effective version.
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2. Referenced Documents
2.1 ASTM Standards:

D 638  Test Method for Tensile Properties of Plastics

D 792  Specific Gravity (Relative Density) and Density of Plastics by Displacement
D 1004 Test Method for Initial Tear Resistance of Plastics Film and Sheeting

D 1238 Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer

D 1505 Test Method for Density of Plastics by the Density-Gradient Technique

D 1603 Test Method for Carbon Black in Olefm Plastics

D 3895 Test Method for Oxidative Induction Time of Polyolefms by Thermal Analysis

D 4218 Test Method for Determination of Carbon Black Content in Polyethylene Compounds
by the Muffle-Furnace Technique

D 4833 Test Method for Index Puncture Resistance of Geotextiles, Geomembranes and
Related Products

D5199  Test Method for Measuring Nominal Thickness of Geotextiles and Geomembranes

D 5397 Procedure to Perform a Single Point Notched Constant Tensile Load -(SP-NCTL) Test:
Appendix

D 5596 Test Method for Microscopic Evaluation of the Dispersion of Carbon Black in
Polyolefm Geosynthetics

D 5721 Practice for Air-Oven Aging of Polyolefin Geomembranes

D 5885 Test method for Oxidative Induction Time of Polyolefm Geosynthetics by High
Pressure Differential Scanning Calorimetry

D 5994 Test Method for Measuring the Core Thickness of Textured Geomembranes

2.2 GRI Standards:

GMI10  Specification for the Stress Crack Resistance of Geomembrane Sheet

GM 11 Accelerated Weathering of Geomembranes using a Fluorescent UVA-Condensation
Exposure Device

GM 12 Measurement of the Asperity Height offextured Geomembranes Using a Depth

Gage
2.3 U. S. Environmental Protection Agency Technical Guidance Document "Quality Control Assurance
and Quality Control for Waste Containment Facilities," EPA/600/R-93/182, September 1993,

305 pgs.

3.0 Definitions

Manufacturing Quality Control (MQC) - A planned system of inspections that is used to directly monitor and control
the manufacture of a material which is factory originated. MQC is normally performed by the manufacturer of geosyn-
thetic materials and is necessary to ensure minimum (or maximum) specified values in the manufactured product. MQC

26 GEOMEM IQA R03/16/06
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refers to measures taken by the manufacturer to determine compliance with the requirements for materials and work-
manship as stated in certification documents and contract specifications. ret. EPA/600/R-93/182

Manufacturing Quality Assurance (MQA) - A planned system of activities that provides assurance that the materials
were constructed as specified in the certification documents and contract specifications. MQA includes manufacturing
facility inspections, verifications, audits and evaluation of the raw materials (resins and additives) and geosynthetic prod-
ucts to assess the quality of the manufactured materials. MQA refers to measures taken by the MQA organization to

determine if the manufacturer is in compliance with the product certification and contract specifications for the project.
ref. EPA/600/R-93/182

Formulation, n — The mixture of a unique combination of ingredients identified by type, properties and quantity. For
HDPE polyethylene geomembranes, a formulation is defined as the exact percentages and types ofresin(s), additives and
carbon black.

4.0 Material Classification and Formulation

4.1 This specification covers high density polyethylene geomembranes with a formulated sheet densi-
ty of 0.940 g/ml, or higher. Density can be measured by ASTM D1505 or ASTM D792. If the
latter. Method B is recommended.

4.2 The polyethylene resin from which the geomembrane is made will generally be in the density
range of 0.932 g/ml or higher, and have a melt index value per ASTM D1238 of less than 1.0
g/10 min.

4.3 The resin shall be virgin material with no more than 10% rework. If rework is used, it must be a

similar HDPE as the parent material.

4.4 No post consumer resin (PCR) of any type shall be added to the formulation.

5.0 Physical, Mechanical and Chemical Property Requirements

5.1 The geomembrane shall conform to the test property requirements prescribed in Tables 1 and 2.
Table 1 is for smooth HOPE geomembranes and Table 2 is for single and double sided textured
HDPE geomembranes. Each of the tables are given in English and SI (metric) units. The conver-
sion from English to SI (metric) is soft.

Note 3: There are several tests often included in other HDPE specifications which are omitted from
this standard because they are outdated, irrelevant or generate information that is not necessary
to evaluate on a routine MQC basis. The following tests have been purposely omitted:

* Volatile Loss e Water Absorption

* Dimensional Stability * Ozone Resistance

e Coeff. of Linear Expansion * Modulus of Elasticity

* Resistance to Soil Burial * Hydrostatic Resistance

® Low Temperature Impact ® Tensile Impact

® ESCR Test (D 1693) * Field Seam Strength

* Wide Width Tensile * Multi-Axial Burst

® Water Vapor Transmission e Various Toxicity Tests
27
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Note 4: There are several tests which are included in this standard (that are not customarily
required in other HDPE specifications) because they are relevant and important in the context of
current manufacturing processes. The following tests have been purposely added:

* Oxidative Induction Time

® Oven Aging

e Ultraviolet Resistance

* Asperity Height ofTextured Sheet

Note 5: There are other tests in this standard, focused on a particular property, which are updat-
ed to current standards. The following are in this category:

® Thickness of Textured Sheet

® Puncture Resistance

e Stress Crack Resistance

e Carbon Black Dispersion (In the viewing and subsequent quantitative interpreta-
tion of ASTM D 5596 only near spherical agglomerates shall be included in the
assessment).

Note 6: There are several GRI tests currently included in this standard. Since these topics are not
covered in ASTM standards, this is necessary. They are the following:

* UV Fluorescent Light Exposure

* Asperity Height Measurement

5.2 The values listed in the tables of this specification are to be interpreted according to the desig-
nated test method. In this respect they are neither minimum average roll values (MARV) nor max-
imum average roll values (MaxARV).

5.3 The properties of the HDPE geomembrane shall be tested at the minimum frequencies shown in
Tables 1 and 2. If the specific manufacturer's quality control guide is more stringent and is certi-
fied accordingly, it must be followed in like manner.

Note 7: This specification is focused on manufacturing quality control (MQC). Conformance test-
ing and manufacturing quality assurance (MQA) testing are at the discretion of the purchaser
and/or quality assurance engineer, respectively.

6. Workmanship and Appearance

6.1 Smooth geomembrane shall have good appearance qualities. It shall be free from such defects
that would affect the specified properties of the geomembrane.

6.2 Textured geomembrane shall generally have uniform texturing appearance. It shall be free from
agglomerated texturing material and such defects that would affect the specified properties of the
geomembrane.
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6.3 General manufacturing procedures shall be performed in accordance with the manufacturer's
internal quality control guide and/or documents.

MQC Sampling

7.1 Sampling shall be in accordance with the specific test methods listed in Tables 1 and 2. If no sam-
pling protocol is stipulated in the particular test method, then test specimens shall be taken even-
ly spaced across the entire roll width.

7.2 The number of tests shall be in accordance with the appropriate test methods listed in Tables 1
and 2.
7.3 The average of the test results should be calculated per the particular standard cited and com-

pared to the minimum value listed in these tables, hence the values listed are the minimum aver-
age values and are designated as "min. ave."

MQC Retest and Rejection

8.1 If the results of any test do not conform to the requirements of this specification, retesting to deter-
mine conformance or rejection should be done in accordance with the manufacturing protocol as
set forth in the manufacturer's quality manual.

Packaging and Marketing

9.1 The geomembrane shall be rolled onto a substantial core or core segments and held firm by ded-
icated straps/slings, or other suitable means. The rolls must be adequate for safe transportation
to the point of delivery, unless otherwise specified in the contract or order.

Certification

10.1  Upon request of the purchaser in the contract or order, a manufacturer's certification that the mate-
rial was manufactured and tested in accordance with this specification, together with a report of
the test results, shall be furnished at the time of shipment.

Warranty
11.1 Upon request of the purchaser in the contract or order, a manufacturer's warrant of
the quality of the material shall be furnished at the completion of the terms of the
contract.
11.2 A recommended warranty for smooth and textured HDPE geomembranes manu-
factured and tested in accordance with this specification is given in Appendix A.
11.3 The warranty in Appendix A is for the geomembrane itself. It does not cover sub-

grade preparation, installation, seaming, or backfilling. These are separate opera-
tions that are often beyond the control, or sphere of influence, of the geomembrane
manufacturer.

Note 8: If a warrant is required for installation, it is to be developed between the
installation contractor and the party requesting such a document.
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ADOPTION AND REVISION SCHEDULE FOR HDPE SPECIFICATION PER GRI-GM13

“Test Properties, Testing Frequency and Recommended Warrant for High Density Polyethylene (HDPE) Smooth and
Textured Geomembranes”

Adopted: June 17, 1997

Revision 1: November 20, 1998; changed CB dispersion from allowing 2 views to be in Category 3 to requir-
ing all 10 views to be in Category 1 or 2. Also reduced UV percent retained from 60% to 50%.

Revision 2: April 29, 1999: added to Note 5 after the listing of Carbon Black Dispersion the following: “(In
the viewing and subsequent quantitative interpretation of ASTM D5596 only near spherical agglom-
erates shall be included in the assessment)” and to Note (4) in the property tables.

Revision 3: June 28, 2000: added a new Section 5.2 that the numeric table values are neither MARV or
MaxARV. They are to be interpreted per the the designated test method.

Revision 4: December 13, 2000: added one Category 3 is allowed for carbon black dispersion. Also, unified
terminology to “strength” and “elongation”.

Revision 5: May 15, 2003: Increased minimum acceptable stress crack resistance time from 200 hrs to 300
hrs.

Revision 6: June 23, 2003: Adopted ASTM D 6693, in place of ASTM D 638, for tensile strength testing.

Also, added Note 2.

35 GEOMEM IQA R03/16/06

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information. Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Tech:log& Inc. in the United States and certain foreign countries.



GSE

‘

Geomembranes Installation Quality Assurance Manual

Standard Test Method - GRI Standard GM14

GRI Standard GM14

SELECTING VARIABLE INTERVALS FOR TAKING GEOMEMBRANE DESTRUCTIVE SEAM SAMPLES

1. Scope

1.1

1.2

1.3

1.4

1.5

1.6

This guide is focused on selecting the spacing interval for taking destructive seam samples of field
deployed geomembranes as a particular job progresses based on an installers ongoing record of
pass - or - fail festing.

Note 1 - While subjective at this time, the guide is most applicable to large geomembrane seam-
ing projects, which require more than 100 destructive seam samples based upon the typical sam-
pling strategy of 1 destructive sample per 150 m (500 fi).

This guide is essentially applicable to production seams. Caution should be exercised in using the
guide for projects that involve complex geometries, multiple penetrations, or extreme weather con-
ditions.

The primary target audiences for this guide are construction quality assurance (CQA) organiza-
tions, construction quality control (CQC) organizations, facility owner/operators and agency reg-
ulators having permitting authority.

The outcome of using the guide rewards good seaming performance resulting from a record of
passing destructive seam tests. It also penalizes poor seaming performance resulting from a record
of excessively failing seam tests.

This guide does not address the actual seam testing procedures that are used for acceptance or
failure of the geomembrane seam test specimens themselves. Depending on the type of geomem-
brane being deployed one should use ASTM D4437, D3083, D751 and D413 for testing details
in this regard. The project-specific CQA plan should define the particular criteria used in accept-
ance or failure.

An appendix is offered using control charts, which is intended to be of assistance to geomem-
brane installers, i.e., construction quality control (CQC) organizations, to identify salient aspects
of good and poor seaming performance.

2. Referenced Documents

2.1

ASTM Standards:
D4437  Practice for Determining the Integrity of Field Seams Used in Joining Flexible
Polymeric Sheet Geomembranes

D3083  Specification for Flexible Poly (Vinyl Chloride) Plastic Sheeting for Pond, Canal,
and Reservoir Lining

D751 Method of Testing Coated Fabrics
D413  Test Methods for Rubber Property - Adhesion to Flexible Substrate
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2.2 Other Standards:
ANSI/ASQC Z1.4 [1993]

Sampling Procedures and Tables for Inspection by Attributes

ol

Summary of Guide

3.1 Use of this guide requires the establishment of an anticipated geomembrane seam failure per-
centage (ranging from 1 to 8%) and an initial, or start-up, sampling interval.

Note 2 - The value of anticipated failure percentage is an important consideration. It dictates each
decision as to a possible increase or decrease in interval spacing from the preceding value. The
percentage itself comes from historical data of the construction quality assurance (CQA) organi-
zation or regulatory agency. It is related to a number of factors including criticality of installation,
type of geomembrane, type of seaming method and local ambient conditions.

The actual value is admittedly subjective and should be made known in advance to the geomem-
brane installer before bidding the project. Use of an unrealistically low value of anticipated fail-
ure percentage, e.g., < 1.0%, will likely result in field difficulties insofar as decreased sampling
intervals are concerned. Conversely, use of an unrealistically high value of anticipated failure per-
centage, e.g., > 8.0%, will likely result in very large sampling intervals and quite possibly sacri-
fice the overall quality of the seaming effort.

3.2 The guide then gives the procedure for establishing the initial number of samples needed for a
possible modification to the start-up sampling interval. This is called the initial batch. Based upon
the number of failed samples in the initial batch, the spacing is increased (for good seaming), kept
the same, or decreased (for poor seaming).

3.3 A second batch size is then determined and the process is continued. Depending on the project
size, i.e., the total length of seaming, a number of decision cycles can occur until the project is

finished.

3.4 It is seen that the number of samples required for the entire project is either fewer than the start-
up frequency (for good seaming); the same as the start-up frequency (for matching the initial antic-
ipated failure percentage); or more than the start-up frequency (for poor seaming).

4, Significance and Use

4.1 Construction quality assurance (CQA) and construction quality control (CQC) organizations, as
well as owner/operators and agency regulators can use this guide to vary the sampling interval
of geomembrane seam samples (i.e., the taking of field samples for destructive shear and peel
testing) from an initial, or startup, interval. This initial interval is often 1 destructive seam sample

in every 150 m (500 ft) of seam length.

4.2  The guide leads to increasing the sampling interval for good seaming practice (hence fewer
destructive samples) and to decreasing the sampling interval for poor seaming practice (hence
additional destructive samples).

4.3 Use of the guide should provide an incentive for geomembrane installers to upgrade the quality
and performance of their field seaming activities. In so doing, the cutting of fewer destructive sam-
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ples will lead to overall better quality of the entire liner project, since the patching of previously
taken destructive samples is invariably of poorer quality than the original seam itself.

Note 3 - It is generally accepted that field patching of areas where destructive samples had been
taken using extrusion fillet seaming is less desirable than the original seam, which was made by
hot wedge welding.

4.4  Control charts are illustrated in Appendix A, which can be used by geomembrane installers and
their construction quality control (CQC) personnel for improvement in overall job quality and iden-
tification of poorly performing seaming personnel and/or equipment.

5. Suggested Methodology

Using the concepts embodied in the method of attributes, the following procedure is based on adjustments to sequential
sampling.

5.1 Typical Field Situation - In order to begin the process, a projectspecific total seam length must be
obtained from the installers panel (roll) layout plan. Also, an initial, or startup, sampling interval
must be decided upon. From this information the total number of samples that are required based
on the startup sampling interval can be obtained.

Example 1 - A given project has 54,000 m (180,000 ft) of field seaming. The start-up sampling
frequency is 1 sample per 150 m (500 f). Therefore, the total number of samples required if the
start-up interval is kept constant will be:

54,000
———— =360 Samples
150
5.2 Determination of Initial Batch Size - Using the table shown below, the initial batch size from which

to possibly modify the startup sampling interval is obtained.
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No. Of Required Samples Based No. Of samples Needed (Batch
on Initial Size)
Or Modified Sampling Interval To Deterrmne Subsequent
Sampling Interval
2-8 2
9-15 3
16-25 5
26-50 8
51-90 13
91-150 20
151-280 32
281-500 50
501-1200 80
1201-3200 125

Example 1 (cont.) - For 360 samples, a batch size of 50 is necessary. As production seaming pro-
gresses, these 50 samples are tested (either as they are taken or in a batch) and the number of

failures is determined.

Verification of StartUp Sampling Interval - A sampling table is now used which separates the num-
ber of failures within this initial batch size into three categories: a relatively low number of fail-
ures (where the sampling interval can be increased), the anticipated number of failures (where the
sampling interval is maintained), or a relatively high number of failures (where the sampling inter-
val should be decreased). Table 2 provides this information that is based upon the operation char-

acteristic (OC) curves of Appendix B.

Example 1 (cont.) - Assuming an anticipated failure percentage of 2% (recall Note - 2), Table 2
results in the three categories shown below:

e 0 or 1 failure out of 50; the sampling interval can be increased
® 2 or 3 failures out of 50; the sampling frequency should remain at 1 sample per 150 m (500 fi]
® 4 or more failures out of 50; the sampling interval should be decreased
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TABLE 2. SAMPLING TABLE CONTAINING .II.II\.:'E'E'I‘!l\JI'X‘IFER OF FAILED SAMPLES TO BE USED FOR

Sampling Interval Modification, see Appendix B for details

No. Of Required No. Of Samples Needed | Anticipated Failure Percentage™
Samples
Based on Initial or (Batch Size) to 1% 2% 3% 4%
Modified Determine
Sampling Interval Subsequent Sampling I/D|1|D|T|D|TI]|D
Interval
2-8 2 Of1[O0]1]O|[1]0]1
9-15 3 o1 (0] 1]O0Of[2]|0]2
16-25 5 O[1[O0O]1]O[2]0]2
26-50 8 O[T [O0]1]O0O[2]0]2
51-90 13 0Ol1[0[2]0[2]0]3
91-150 20 0O[2]0]3 |1 [3]1]4
151-280 32 O |21 [3]|]1[4]12]5
281-500 50 O[3 |1 ]4]2[5]3]6
504-1200 80 1 [4]2]6[3[715]9
1201-3200 125 2 151417151917 111
No. Of Required No. Of Samples Needed Anticipated Failure Percentage™
Samples
Based on Initial or (Batch Size) to 5% 6% 7% 8%
Modified Determine
Sampling Interval Subsequent Sampling I'D|I1|D|TI|D|I]|D
Interval
2-8 2 O|l1]O0[1]O0[2]O0]2
9-15 3 0]2[0]1]0[2]0]2
16-25 5 0)j]2[0]1[0]3]0]3
26-50 8 oOl13f[oj1|[1(3]1]4
51-90 13 1|41 (2|1 ]14]1]S5
91-150 20 1|52 [3[2]|5]2]6
151-280 32 2161313371417
281-500 50 41714141519 ]16]10
504-1200 80 6110 76| 8[12]9]14
1201-3200 125 9 113[10] 7 [12]17]13]19

No: *To be selected by CQA, owner or regulatory organizations
I = Increase the sampling interval if the number of failed samples found in the batch does not exceed the tabulated value.
D = Decrease the sampling interval if the number of failed samples found in the batch equals or exceeds the tabulated value.

5.4  Moadification of Start-Up Sampling Interval - Depending upon the outcome of the previous section,
the start-up sampling interval may be modified to a new value which will then require a new batch
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size fo verify the modification. The process is then continued until the project is finished. Two exam-
ples will be provided using the above sampling tables both with anticipated failure percentages
of 2.0%: Example 2 illustrates good seaming, and Example 3 illustrates poor seaming.

Example 2 - Using the same project seam length and start-up sampling frequency as in the previ-
ous example assume that the start-up batch of 50 samples in the previous example had 2-failures.
The decision is then to continue at a 1 destructive sample in 150 m (500 ft) sampling interval.
Thus the second batch size from Table 1 is again 50 samples, see Table 3. Table 3(a) is in S.I.
units and Table 3(b) is in English units. Now assume in the second batch there are no failures. This
allows the sampling interval to be increased, e.g., to 1 sample in 180 m (600 ft). From Table 1,
the third batch size is then decreased to 32 samples. The process is continued in this manner until
the project is concluded. For this hypothetical situation Table 3(a) illustrates that 265 samples (or
266 samples when using the English units in Table 3(b)) are necessary. Note that by using a con-
stant interval of 1 sample in 150 m (500 ft), 360 samples would have been necessary. Also note
that the maximum sampling interval was fixed at 310 m (1000 fi).

Note 4 - This example, and the following one, use a changing sampling interval of +/- 20% from
the previous value. That is, when good seaming allows for an increase in sampling interval; the
progression being from 150, 180, 215, 260 to 310 m (500, 600, 720, 850 to 1000 ft), respec-
tively. A maximum interval of 310 m (1000 ft) is recommended, but clearly this value is at the dis-
cretion of the organizations involved. Conversely, poor seaming requires a decrease in sampling
interval, the progression being from 150, 120, 100, 80 to 65 m (500, 400, 320, 250 to 200
ft), respectively. A minimum interval of 65 m (200 ft) is recommended, but clearly this decision is
also at the discretion of the organizations involved

Table 3(a) - Results of Example 2 (in S.I. Units) lllustrating the Variation of the Sampling Interval Based on a 2.0%
Anticipated Failure Percentage With a "Good" Quality Installer

Batch Sampling No. Of Batch | Cumulative Number | Decision
Interval Remaining Distance of
Number (m) Samples Size (m) Failures Made
Required
1 150 360 50 7500 2 Stay
2 150 310 50 15000 0 Increase
3 180 217 32 20760 0 Increase
4 215 155 32 27640 2 Stay
5 215 123 20 31940 1 Stay
6 215 103 20 36240 0 Increase
7 260 68 13 39620 1 Stay
8 260 55 13 43000 0 Increase
9 310 35 8 45480 0 Stay
10 310 27 8 47960 0 Stay
11 310 19 5 49510 0 Stay
12 310 14 3 50440 0 Stay
13 310 11 3 51370 0 Stay
14 310 8 2 51990 0 Stay
15 310 6 2 52610 0 Stay
16 310 4 2 53230 0 Stay
17 310 2 2 53850 0 Done
4
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Total Number of tests per 54,000 m of seam project = 265

Table 3(a) - Results of Example 2 (in English Units) lllustrating the Variation of the Sampling Interval Based on a 2.0%
Anticipated Failure Percentage With a "Good" Quality Installer

Batch Sampling No. Of Batch | Cumulative Number | Decision
Interval Remaining Distance of
Number (Fv) Samples Size (Fo) Failures Made
Required
1 500 360 50 25000 2 Stay
2 500 310 50 50000 0 Increase
3 600 217 32 69200 0 Increase
4 720 155 32 92240 2 Stay
5 720 123 20 106640 1 Stay
6 720 103 20 121040 0 Increase
7 850 68 13 132090 1 Stay
8 850 55 13 143140 0 Increase
9 1000 35 8 151140 0 Stay
10 1000 27 8 159140 0 Stay
11 1000 19 5 164140 0 Stay
12 1000 14 3 169140 0 Stay
13 1000 11 3 172140 0 Stay
14 1000 8 2 174140 0 Stay
15 1000 6 2 176140 0 Stay
16 1000 4 2 178140 0 Stay
17 1000 2 2 179140 0 Done

Total Number of tests per 180,000 ft of seam project = 266

Example 3 - Using the same project seam length and startup sampling frequency as Example 1,
assume that the startup batch of 50 samples had 3- failures. The decision is then to continue at a
1 destructive sample in 150 m (500 ft) sampling interval. Thus the second batch size is again 50
samples as it was with Example 2, see Table 4. Table 4(a) is in S.I. units and Table 4(b) is in
English units. Now assume in the second batch there are 2-failures. The decision is fo again con-
tinue at a 1 destructive sample in 150 m (500 ft) sampling interval. From Table 1, the third batch
size is then decreased to 32 samples. The process is continued in this manner until the project is
concluded. For this hypothetical situation Table 4 illustrates that 412 samples are necessary. Note
that by a constant interval of 1 sample in 150 m (500 ft), 360 samples would have been neces-
sary. Furthermore, a good seamer (as illustrated in Example 2) would only have had to take 265
samples.
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Table 4(a) - 150Results of Example 3 (in S.I. Units) lllustrating the Variation of the Sampling Interval Based on a 2.0%
Anticipated Failure Percentage With a "Poor" Quality Installer

Batch Sampling No. Of Batch | Cumulative Number | Decision
Interval Remaining Distance of
Number (m) Samples Size (m) Failures Made
Required
1 150 360 50 7500 3 Stay
2 150 310 50 15000 2 Stay
3 150 260 32 19800 2 Stay
4 150 228 32 24600 3 Decrease
5 150 245 32 28440 3 Decrease
6 150 256 32 31640 1 Increase
7 150 186 32 35480 1 Increase
8 150 123 20 38480 2 Stay
9 150 103 20 41480 1 Stay
10 150 83 13 43430 2 Decrease
11 150 88 13 44990 2 Decrease
12 150 90 13 46290 1 Stay
13 150 77 13 47590 1 Stay
14 150 64 13 48890 1 Stay
15 150 51 13 50490 0 Increase
16 150 32 8 51150 1 Stay
17 150 24 5 51750 1 Decrease
18 150 23 5 52250 0 Increase
19 150 15 3 52610 0 Increase
20 150 9 2 52910 1 Decrease
21 150 9 2 53150 1 Decrease
22 150 11 3 53210 0 Increase
23 150 7 2 53390 0 Increase
24 150 5 2 53510 0 Increase
25 150 3 2 53750 0 Done

Total Number of tests per 54,000 m of seam project = 412
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Table 4(b) - Results of Example 3 (in English Units) lllustrating the Variation of the Sampling Interval Based on a 2.0%
Anticipated Failure Percentage With a "Poor" Quality Installer

Batch Sampling No. Of Batch | Cumulative Number | Decision
Interval Remaining Distance of
Number (Ft) Samples Size (Ft) Failures Made
Required
1 500 360 50 25000 3 Stay
2 500 310 50 50000 2 Stay
3 500 260 32 66000 2 Stay
4 500 228 32 82000 3 Decrease
5 400 245 32 94800 3 Decrease
6 320 266 32 105040 1 Increase
7 400 187 32 117840 1 Increase
8 500 124 20 127840 2 Stay
9 500 104 20 137840 1 Stay
10 500 84 13 144340 2 Decrease
11 400 89 13 149540 2 Decrease
12 320 95 13 153700 1 Stay
13 320 82 13 157860 1 Stay
14 320 69 13 162020 1 Stay
15 320 56 13 166180 0 Increase
16 400 35 8 169380 1 Stay
17 400 27 5 171380 1 Decrease
18 320 27 5 172980 0 Increase
19 400 18 3 174180 0 Increase
20 500 12 2 175180 1 Decrease
21 400 12 2 175980 1 Decrease
22 320 13 3 176140 0 Increase
23 400 10 2 176780 0 Increase
24 500 6 2 177140 0 Increase
25 600 5 2 177980 0 Done

Total Number of tests per 54,000 m of seam project = 412

5.5 Summary

This guide illustrates by means of hypothetical examples how a CQA and/or CQC organization can modify the sam-
pling interval for taking destructive samples from a geomembrane-seaming project. It is based on the method of attrib-
utes that are common to statistical control methods. The methodology uses sequential sampling to proceed from one deci-
sion to the next until the project is complete.

The result in using this guide for the above purpose is to reward good seaming performance by taking fewer destructive
samples, and to penalize poor seaming performance by taking additional destructive samples. In the example illustra-
tions, good seaming resulted in taking 265 samples (versus 360), or a decrease of 26% from the originally set constant
interval of 1 sample per 150 m (500 ft). Conversely, poor seaming resulted in taking 412 samples (versus 360), or a
14% increase in the originally set constant interval of 1 sample per 150 m (500 ft.) of seam length.
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Appendix A - General Principles of Control Charts

In order to control a production process, like the field seaming of geomembranes, it is necessary to identify and quanti-
fy characteristics that reflect the quality of the product. Such quality characteristics can be either discrete or continuous
variables. For example, the number of pinholes in a sheet of geomembrane is a discrete variable. Variation in the thick-
ness of a sheet of geomembrane, however, is considered to be a continuous variable.

Whether quality characteristics are discrete or continuous, variability in the observed values is unavoidable. In the the-
ory of control charts, this variation is considered due to either random (common) or assignable (special) causes,
Wadsworth (1989) and Deming (1982). Random causes are generally smaller, uncontrollable influences that cannot be
removed from the process without fundamental changes in the process itself. An assignable cause, however, is an influ-
ence considered to be significant, unusual, and capable of being removed form the process. Such causes may be due
to human error, variation in raw materials, or the need for machine adjustment.

An important ool used to reduce process variation is the use of control charts. When using control charts, control limits
are used to determine whether the variability of the statistic over time appears to be due to random variation only, or if
an assignable cause is present. In other words, the purpose of control charts is to establish a "statistical control" of the
assignable causes of variation within of a process.

The control chart generally used to monitor conforming or non-conforming data, called aftributes, is the p-chart, where
"p" stands for the proportion of non-conforming items in the entire population. In the case of inspecting the quality of the

seams of field-deployed geomembranes, the p-value would be the historic failure percentage of the installer.

Suppose we have m subgroups (e.g., m different operators, or m different welding machines, or m working days, etc.)
of varying sample sizes ni, nz, ...., nm. The number of non-conforming (failed) samples in the ith subgroup is Di, i =1,
2, ..., m, so the proportion of non-conforming items (failure rate) in the ith subgroup is as follows:

A Di
P = 1=12,...m
n;
(A1)
For the p-chart, the values of pi are plotted against the subgroup number with a control limit, CL, set at the following:
O 12
(A2)
- 1 M
n= m Z n;
Where i=1 = average sample size.
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Two examples follow:

Example A1 - Assume that a seaming project is expected to take 25-days for completion, i.e.,
m=25. The installer has a historic data indicating that the company's average failure percentage
is 2.0%. As the work progresses, the number of destructive seam samples and the respective num-
bers of failures are listed in tabular form as shown in the following table. Note that the daily fail-
ure rates, i.e., , are also shown in the table. The control chart of this project can now be devel-

oped.
Subgroup No. | No. Of destructive | No. Of failures Failure
(days) samples in subgroup Percentage
P

1 12 0 0.000

2 14 0 0.000

3 9 0 0.000

4 7 0 0.000

5 13 1 0.077

6 15 0 0.000

7 19 1 0.053

8 13 0 0.000

9 14 1 0.071
10 9 0 0.000
11 17 1 0.059
12 16 0 0.000
13 7 0 0.000
14 22 1 0.045
15 18 0 0.000
16 16 0 0.000
17 15 0 0.000
18 16 0 0.000
19 14 0 0.000
20 16 0 0.000
21 22 1 0.045
22 18 0 0.000
23 16 0 0.000
24 9 0 0.000
25 13 1 0.077
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Solution: From Equation (B2), the control limit is calculated as follows:

1/2
_ 0.02(1-0.02)71"<
CL=0.02+3| 2003 0.13

The control chart can now be obtained by plotting the subgroup failure rate against the subgroup number (i.e., days)
along with the control limit, CL = 0.13. The results are shown in the following figure, note that the 2.0% historic failure
rate is also shown.

0.20
i Actual Failure Rat

0.18 [ — H?s'tjoaric ;;Lijll[]ere Fa{aete
o16-  |mm=== Control Limit
0.14 —

o 0.12—

& =

o OJO:f

= 0.08—

© [
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Days
Figure A1 - The Resulted Control Chart of Example A-1.

As seen in the above control chart, the entire 25-day record of the failure rate of this project falls below the control limit
set on the basis of the installer's 2.0% historic failure rate. That is to say, the variations in the daily failure record were
due to random causes only and no assignable cause was identified. The above control chart indicates that no corrective
action is necessary. This is an example of good seaming control.

Example A2 - For a similar size seaming project and historic record (i.e., 2% failure rate) as presented in Example A-1,
a second installer has a poorer destructive seam record as shown in the following table. The control chart of this partic-
ular situation can also be developed.
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Subgroup No. || No. Of destructive | No. Of failures Failure
(days) samples in subgroup Percentage
1 12 1 0.083
2 14 0 0.000
3 9 1 0.111
4 7 0 0.000
5 13 1 0.077
6 15 1 0.067
7 19 3 0.158
8 13 2 0.154
9 14 1 0.071
10 9 0 0.000
11 17 0 0.000
12 16 1 0.063
13 7 1 0.143
14 22 2 0.091
15 18 1 0.056
16 16 2 0.125
17 15 0 0.000
18 16 1 0.063
19 14 0 0.000
20 16 1 0.063
21 22 2 0.091
22 18 1 0.056
23 16 3 0.188
24 9 0 0.000
25 13 1 0.077

Solution: Since the historic failure rate is the same as shown in Example A-1.A new control chart can now be obtained
by plotting the subgroup failure rate against the subgroup number (i.e., days) along with the control limit, CL = 0.13.
The results are shown in the following figure. Again, the 2.0% historic failure rate is also shown.

48 GEOMEM IQA R03/16/06

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information. Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Tech%gg Inc. in the United States and certain foreign countries.



Geomembranes Installation Quality Assurance Manual

Standard Test Method - GRI Standard GM14

0.20

Actual Failure Rate

0.18 — Historic Failure Rate
Control Limit

0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02 7
0.00

_002 | ‘ | ‘ | ‘ | ‘ | ‘ | | ‘ | ‘ | ‘ |
1 3 5 7 9 11 13 15 17 19 2

Days

Failure Rate

| |
1 23 25

Figure A2 - The Resulted Control Chart of Example A-2.

As seen in the above control chart, the daily failure rates at day 7, 8, 13 and 23 exceed the control limit set on the basis
of the installer's 2.0% historic failure rate. That is to say, there are possible assignable causes on those days. From the
standpoint of construction quality control, the installer should check the record on those days, identify the cause(s) of such
variations, and take necessary corrective actions. This is an example of poor seaming.
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GM 14 - Appendix B - The Selection of the "I" and "D" Values

In this appendix, the procedure used for selecting the "I" and "D" values listed in Table 2 is presented. The required back-
ground, e.g., the concept of sampling risk and the operating characteristics (OC) curves, are briefly discussed.

Sampling Risk

Sampling involves a degree of risk that the actual samples do not adequately reflect the conditions of the lot. For exam-
ple, when using the sampling plan recommended in this guide, there are two common risks [see Juran and Gryna (1980)
and Juran el. al (1974) for details]:

1. A good seaming practice might be penalized. This is generally referred as the
installer's risk and denoted as the risk.
2. A poor seaming practice might go undetected. This is generally referred as an
owner/regulators risk and denoted as the risk.
The effects (impacts) of the relative degree of these two risks are summarized in Table B1.

TABLE B1 - THE EFFECTS OF THE RELATIVE DEGREE OF AND RISKS.

Relative Types of Risks
Degree Installers (o) Risk Owner/Regulators () Risk
Low Loose CQA control; low testing Tight CQA control; high testing cost
cost
High Tight CQA control; high testing Loose CQA control; low testing cost
cost

Operating Characteristics (OC) Curves

Both of the risks can be quantified by sampling-plan-specific operating characteristics (OC) curves. The OC curve for a
sampling plan is a graph that plots the probability that the sampling plan will accept a lot (i.e., the Pa value) versus the
percent defective samples in that particular lot. Note that the term "sampling plan" used here corresponds to a batch of
"n" destructive testing samples and the criteria for adjusting the sampling interval. Recall Table 2 in the main body of
this guide. Figure B1 illustrates the concept of OC curves. In Figure B1, the dashed curve represents an "ideal" OC curve.
Here it is desired to accept all lots having less or equal than 2% and reject all lots having greater than 2% failures. In
reality, all sampling plans have risks that a "good" lot will be rejected or a "bad" lot will be accepted. This is illustrated
by the solid S-shaped curve shown in Figure B1. It is seen that this particular sampling plan will have a 5% risk (100%
- 95%) of rejecting a lot having only 1% defects (i.e., a "good" lot) and a 10% risk of accepting a lot having 5% defects
(i.e., a "bad" lof).
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Figure B1 - Ideal and Actual Operating Characteristics Curves for a Sampling Plan

An OC curve can be developed by determining the probability of acceptance for several values of the percent defects.
To do so, a statistical distribution of the acceptance probability has to be assumed first. There are three distributions that
can be used: hypergeometric, binomial and Poisson distribution. The Poisson distribution is generally preferable due to
the ease of calculation. It is used in this guide. The Poisson distribution function to be applied to an acceptance-sampling
plan is as follows:

p(exactly "c" defects )_ e "P(np)®

in a batch of size "n"| ~ c!

(B1)

Most statistics books provide Poisson distribution tables that give the probability of "c" or fewer defects in a batch of size

"n" from a lot having a fraction of defect "p".

The Selection of the "I" and "D" Values Listed in Table 2

As mentioned earlier, each of the sampling plans recommended in this guide consists of three variables: the batch size
"n", the values of "I" and "D". Note that the values of "I" and "D" are specific values of "c" mentioned in Equation B1.
The "I" value corresponds to the judgment criterion of rewarding good seaming practice, i.e., increasing the sampling
interval if the number of failed samples does not exceed this particular value. The "D" value, on the other hand, corre-
sponds to the judgment criterion of penalizing poor seaming practice, i.e., decreasing the sampling interval if the num-
ber of failed samples equals or exceeds this particular value.

The concept of the OC curves is used to determine the actual values of I's and D's for different sampling plans. The cri-
teria used are as follows:

® For a batch of size "n", the "I" value should yield a 80~90% probability of rewarding
good seaming practice, i.e., 80% < Pa < 90%.
® For a batch of size "n", the "D" value should yield a risk of 0.5% or less of penalizing
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good seaming practice, i.e., Pa >99.5%. In other words, the probability for good
seaming practice to be penalized is extremely small, i.e., less than 0.5%.

The above criteria are subjective. Nevertheless, it is felt to be adequate since the rights of both the installer and the
owner/regulator are protected. Recognize that a sampling plan with tighter control [i.e., smaller valves of "I" and "D")
might seem to be more ideal at first glance, but it may result in a significant increase in the required number of destruc-
tive tests, i.e., it may be counter productive.

As an illustration, Figure B2 shows the graphic procedure of obtaining the "I" and "D" values for a batch of 50 samples
(n=50) and an anticipated failure percentage of 4%. [In other words, it illustrates the procedure of obtaining one par-
ticular pair of numbers listed in Table 2, namely, "I" and "D" equal to 3 and 4, respectively.] Note that each OC curve
shown in Figure B2 corresponds to a specific "c" value and is obtained via a Poisson distribution table.

Figure B2 can also used to determine the values of "I" and "D" for sampling plans with the same batch size (i.e., n =
50) but different anticipated failure percentage. The rest of the values listed in Table 2 can be verified in a similar man-
ner using OC curves corresponding to different batch sizes.

Number of samples, n=50 10

100
90
80
70
60
50
40
30
20
10

0

Probability of Acceptance (%)

0 1 2 3 4 5 6 7 8 9 10
Percent Defective in Lot

Figure B2 - The Determination of the Values of "I" and "D" for a Batch with 50
Samples and an Anticipated Failure Percentage of 4.0%.

Revision Schedule:

Adopted: March 27,1998
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GRI Standard GM17

STANDARD SPECIFICATION FOR TEST PROPERTIES, TESTING FREQUENCY
AND RECOMMENDED WARRANTY FOR LINEAR LOW DENSITY POLYETHYLENE (LLDPE) SMOOTH
AND TEXTURED GEOMEMBRANES

This specification was developed by the Geosynthetic Research Institute (GRI), with the cooperation of the member organ-
izations for general use by the public. It is completely optional in this regard and can be superseded by other existing
or new specifications on the subject matter in whole or in part. Neither GRI, the Geosynthetic Institute, nor any of its relat-
ed institutes, warrant or indemnifies any materials produced according to this specification either at this time or in the
future.

1. Scope

1.1 This specification covers linear low density polyethylene (LLDPE) geomembranes with a formulat-
ed sheet density of 0.939 g/ml, or lower, in the thickness range of 0.50 mm (20 mils) to 3.0 mm
(120 mils). Both smooth and textured geomembrane surfaces are included.

1.2 This specification sets forth a set of minimum, maximum, or range of physical, mechanical and
endurance properties that must be met, or exceeded by the geomembrane being manufactured.

1.3 In the context of quality systems and management, this specification represents manufacturing
quality control (MQC).

Note 1: Manufacturing quality control represents those actions taken by a manufacturer to ensure
that the product represents the stated objective and properties set forth in this specification.

1.4 This standard specification is intended to ensure good uniform quality LLDPE geomembranes for
use in general applications.

Note 2: Additional tests, or more restrictive values for the tests indicated, may be necessary under
conditions of a particular application. In this situation, interactions with the manufacturers are
required.

1.5  This specification also presents a recommended warranty which is focused on the geomembrane
material itself.

1.6 The recommended warranty attached to this specification does not cover installation considera-
tions which are independent of the manufacturing of the geomembrane.

Note 3: For information on installation techniques, users of this standard are referred to the
geosynthetics literature, which is abundant on the subject.

*This GRI standard is developed by the Geosynthetic Research Institute through consultation and review by the member
organizations. This specification will be reviewed at least every 2-years, or on an as-required basis. In this regard it is
subject to change at any time. The most recent revision date is the effective version.

53 GEOMEM IQA R03/16/06

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information. Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Tech%llg‘;, Inc. in the United States and certain foreign countries.



G S E Geomembranes Installation Quality Assurance Manual
‘

Standard Test Method - GRI Standard GM17

2. Referenced Documents
2.1 ASTM Standards:

D 638  Test Method for Tensile Properties of Plastics

D 792  Specific Gravity (Relative Density) and Density of Plastics by Displacement

D 1004 Test Method for Initial Tear Resistance of Plastics Film and Sheeting

D 1238 Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer

D 1505 Test Method for Density of Plastics by the Density-Gradient Technique

D 1603 Test Method for Carbon Black in Olefin Plastics

D 3895 Test Method for Oxidative Induction Time of Polyolefins by Thermal Analysis

D 4218 Test Method for Determination of Carbon Black Content in Polyethylene
Compounds by the Muffle-Furnace Technique

D 4833 Test Method for Index Puncture Resistance of Geotextiles, Geomembranes and
Related Products

D 5199 Test Method for Measuring Nominal Thickness of Geotextiles and Geomembranes

D 5323 Practice for Determination of 2% Secant Modulus for Polyethylene
Geomembranes

D 5994 Test Method for Measuring the Core Thickness of Textured Geomembranes

D 5596 Test Method for Microscopic Evaluation of the Dispersion of Carbon Black in
Polyolefin Geosynthetics

D 5617 Test Method for Multi-Axial Tension Test for Geosynthetics

D 5721 Practice for Air-Oven Aging of Polyolefin Geomembranes GM17 - 3 of 14 rev. 2
-12/13/00

D 5885 Test method for Oxidative Induction Time of Polyolefin Geosynthetics by High

Pressure Differential Scanning Calorimetry

2.2 GRI Standards:

GM 11 Accelerated Weathering of Geomembranes using a Fluorescent UVA-Condensation
Exposure Device
GM 12 Measurement of the Asperity Height of Textured Geomembranes Using a Depth

Gage
2.3 U. S. Environmental Protection Agency Technical Guidance Document "Quality Control Assurance
and Quality Control for Waste Containment Facilities," EPA/600/R-93/182, September 1993,
305 pages.

3. Definitions

Manufacturing Quality Control (MQC) - A planned system of inspections that is used to directly monitor and control the
manufacture of a material which is factory originated. MQC is normally performed by the manufacturer of geosynthetic
materials and is necessary to ensure minimum (or maximum) specified values in the manufactured product. MQC refers
to measures taken by the manufacturer to determine compliance with the requirements for materials and workmanship
as stated in certification documents and contract specifications ref. EPA/600/R-93/182.

Manufacturing Quality Assurance (MQA) - A planned system of activities that provides assurance that the materials were
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constructed as specified in the certification documents and contract specifications. MQA includes manufacturing facility
inspections, verifications, audits and evaluation of the raw materials (resins and additives) and geosynthetic products to
assess the quality of the manufactured materials. MQA refers to measures taken by the MQA organization to determine

if the manufacturer is in compliance with the product certification and contract specifications for the project ref.
EPA/600/R-93/182.

Linear Low Density Polyethylene (LLDPE), n - A ethylene/ -olefin copolymer having a linear molecular structure. The
comonomers used to produce the resin can include hexane, octane, or methyl pentene. LLDPE resins have a natural den-
sity in the range of 0.915 to 0.926 g/ml (ref. Pate, T. J. Chapter 29 in Handbook of Plastic Materials and Technology,
L.I. Rubin Ed., Wiley,1990).

Formulation, n - The mixture of a unique combination of ingredients identified by type, properties and quantity. For lin-
ear low density polyethylene geomembranes, a formulation is defined as the exact percentages and types of resin(s),
additives and carbon black.

4, Material Classification and Formulation

4.1 This specification covers linear low density polyethylene geomembranes with a formulated sheet
density of 0.939 g/ml, or lower. Density can be measured by ASTM D1505 or ASTM D792. If

the latter, Method B is recommended.

4.2 The polyethylene resin from which the geomembrane is made will generally be in the density
range of 0.926 g/ml or lower, and have a melt index value per ASTM D1238 of less than 1.0
g/ 10 min. This refers to the natural, i.e., nonformulated, resin.

4.3 The resin shall be virgin material with no more than 10% rework. If rework is used, it must be of
the same formulation (or other approved formulation) as the parent material.

4.4 No post consumer resin (PCR) of any type shall be added to the formulation.

5. Physical, Mechanical and Chemical Property Requirements

5.1 The geomembrane shall conform to the test property requirements prescribed in Tables 1 and 2.
Table 1 is for smooth LLDPE geomembranes and Table 2 is for single and double sided textured
LLDPE geomembranes. Each of the tables are given in English and SI (metric) units. The conver-
sion from English to SI (metric) is "soft". It is to be understood that the tables refer to the latest revi-
sion of the referenced test methods and practices.

Note 4: There are several fests sometimes included in other LLDPE geomembrane specifications
which are omitted from this standard because they are outdated, irrelevant or generate informa-
tion that is not necessary to evaluate on a routine MQC basis. The following tests have been pur-
posely omitted:

Volatile Loss

Dimensional Stability

Coeff. of Linear Expansion
Resistance to Soil Burial

Low Temperature Impact

ESCR Test (D 1693 and D 5397)

Solvent Vapor Transmission
Water Absorption

Ozone Resistance
Hydrostatic Resistance
Tensile Impact

Small Scale Burst
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Wide Width Tensile *  Various Toxicity Tests
Water Vapor Transmission e Field Seam Strength

Note 5: There are several tests which are included in this standard (that are not customarily
required in other LLDPE geomembrane specifications) because they are relevant and important in
the context of current manufacturing processes. The following tests have been purposely added:

¢ Oxidative Induction Time

* Oven Aging

e Ultraviolet Resistance

e Asperity Height of Textured Sheet

Note 6: There are other tests in this standard, focused on a particular property, which are updat-
ed to current standards. The following are in this category:

Thickness of Textured Sheet

Tensile Properties, incl. 2% Secant Modulus

Puncture Resistance

Axi-Symmetric Break Resistance Strain

Carbon Black Dispersion (In the viewing and subsequent quantitative interpretation of
ASTM D 5596 only near spherical agglomerates shall be included in the assessment).

Note 7: There are several GRI tests currently included in this standard. Since these topics are not
covered in ASTM standards, this is necessary. They are the following:

UV Fluorescent Light Exposure
Asperity Height Measurement

The values listed in the tables of this specification are to be interpreted according to the desig-
nated test method. In this respect they are neither minimum average roll values (MARV) nor max-
imum average roll values (MaxARV).

The various properties of the LLDPE geomembrane shall be tested at the minimum frequencies
shown in Tables 1 and 2. If the specific manufacturer's quality control guide is more stringent, it
must be followed in like manner.

Note 8: This specification is focused on manufacturing quality control (MQC). Conformance test-
ing and manufacturing quality assurance (MQA) testing are at the discretion of the purchaser
and/or quality assurance engineer, respectively. Communication and interaction with the manu-
facturer is strongly suggested.

6. Workmanship and Appearance

6.1

6.2

Smooth geomembrane shall have good appearance qualities. It shall be free from such defects
that would affect the specified properties and hydraulic integrity of the geomembrane.

Textured geomembrane shall generally have uniform texturing appearance. It shall be free from
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such defects that would affect the specified properties and hydraulic integrity of the geomem-
brane.

6.3 General manufacturing procedures shall be performed in accordance with the manufacturer's
infernal quality control guide and/or documents.

7. MQC Sampling

7.1 Sampling shall be in accordance with the specific test methods listed in Tables 1 and 2. If no sam-
pling protocol is stipulated in the particular test method, then test specimens shall be taken even-
ly spaced across the entire roll width.

7.2 The number of tests shall be in accordance with the appropriate test methods listed in Tables 1
and 2.
7.3 The average of the test results should be calculated per the particular standard cited and com-

pared to the minimum value listed in these tables, hence the values listed are the minimum aver-
age values and are designated as "minimum average."

8. MQC Retest and Rejection

8.1 If the results of any test do not conform to the requirements of this specification, retesting to deter-
mine conformance or rejection should be done in accordance with the manufacturing protocol as
set forth in the manufacturer's quality manual.

9. Packaging and Marketing

9.1 The geomembrane shall be rolled onto a substantial core or core segments and held firm by ded-
icated straps/slings, or other suitable means. The rolls must be adequate for safe transportation
to the point of delivery, unless otherwise specified in the contract or order.

9.2 Marking of the geomembrane rolls shall be done in accordance with the manufacturers accepted
procedure as set forth in their quality manual.

10. Certification

10.1  Upon request of the purchaser in the contract or order, a manufacturer's certification that the mate-
rial was manufactured and tested in accordance with this specification, together with a report of
the test results, shall be furnished at the time of shipment.
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11. Warranty
11.1

11.2

11.3

Upon request of the purchaser in the contract or order, a manufacturer's warranty of the quality
of the material shall be furnished at the completion of the terms of the contract.

A recommended warranty for smooth and textured LLDPE geomembranes manufactured and test-
ed in accordance with this specification is given in Appendix A.

The warranty in Appendix A is for the geomembrane itself. It does not cover subgrade prepara-
tion, installation, seaming, or backfilling. These are separate operations that are often beyond the
control, or sphere of influence, of the geomembrane manufacturer.

Note 9: If a warranty is required for installation, it is to be developed between the installation con-
tractor and the party requesting such a document.

Adoption and Revision Schedule for GRI Test Method GM17

“Test Properties, Testing Frequency and Recommended Warranted for Linear Low Density Polyethylene (LLDPE) Smooth
and Textured Geomembranes”

Adopted:

Revision 1:

Revision 2:

Revision 3:

April 3, 2000

June 28, 2000: added a new Section 5.2 that the numeric tables values are neither MARV nor
MaxARV.  They are to be interpreted per the designated test method. Also, corrected typographical
error of textured sheet thickness test method designation from D5199 to D5994.

December 13, 2000: added one Category 3 is allowed for carbon black dispersion. Also, unified
terminology to “strength” and “elongation”.

June 23, 2003: Adopted ASTM D 6693, in place of ASTM D 638, for tensile strength testing. Also,
added Note 4.
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GRI Test Method GM19*

STANDARD SPECIFICATION FOR SEAM STRENGTH AND RELATED PROPERTIES OF

This specification was developed by the Geosynthetic Research Institute (GRI), with the cooperation of the member organ-
izations for general use by the public. It is completely optional in this regard and can be superseded by other existing
or new specifications on the subject matter in whole or in part. Neither GRI, the Geosynthetic Institute, nor any of its
related institutes, warrant or indemnifies any materials produced according fo this specification either at this time or in

THERMALLY BONDED POLYOLEFIN GEOMEMBRANES

the future.
1. Scope

1.1 This specification addresses the required seam strength and related properties of thermally bond-
ed polyolefin geomembranes; in particular, high density polyethylene (HDPE), linear low density
polyethylene (LLDPE) and flexible polypropylene both nonreinforced (fPP) and scrim reinforced
(FPPR).

1.2 Numeric values of seam strength and related properties are specified in both shear and peel
modes.

Note 1: This specification does not address the test method details or specific testing procedures.
It refers to the relevant ASTM test methods where applicable.

1.3 The thermal bonding methods focused upon are hot wedge [single and dual track) and extrusion
fillet.

Note 2: Other acceptable, but less frequently used, methods of seaming are hot air and ultra-
sonic methods. They are inferred as being a subcategory of hot wedge seaming.

1.4 This specification also suggests the distance between destructive seam samples to be taken in the
field, i.e., the sampling interval. However, project-specific conditions will always prevail in this
regard.

1.5  This specification is only applicable to laboratory testing.

1.6 This specification does not purport to address all of the safety concerns, if any, associated with its
use. It is the responsibility of the user of this standard to establish appropriate safety and health
practices and determine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards
D751 Standard Test Methods for Coated Fabrics
D6392 Standard Test Method for Determining the Integrity of Nonreinforced

Geomembrane Seams Produced Using Thermo-Fusion Methods

2.2 EPA Standards
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EPA 600/2.88/052 (NTIS PB-89-129670)
Lining of Waste Containment and Other Containment Facilities
2.3 NSF Standards

NSF International Standard, Flexible Membrane Liners, NSF 54-1993 (depreciated)
2.4 GRI Standards

GMI13  Test Properties, Testing Frequency and Recommended Warranty for High Density
Polyethylene (HDPE) Smooth and Textured Geomembranes

GM14  Selecting Variable Intervals for Taking Geomembrane Destructive Seam Samples
Using the Method of Attributes

GM17  Test Properties, Testing Frequency and Recommended Warranty for Linear Low
Density Polyethylene (LLDPE) Smooth and Textured Geomembranes

GM18  Test Properties, Testing Frequency and Recommended Warranty for Flexible
Polypropylene (fPP and fPP-R) Geomembranes

3. Definition

3.1 Geomembrane, n — An essentially impermeable geosynthetic composed of one or more synthetic
sheets used for the purpose of liquid, gas or solid containment.

3.2 Hot Wedge Seaming — A thermal technique which melts the two opposing geomembrane surfaces
to be seamed by running a hot metal wedge or knife between them. Pressure is applied to the
top or bottom geomembrane, or both, to form a continuous bond. Seams of this type can be made
with dual bond tracks separated by a nonbonded gap. These seams are referred to as dual hot
wedge seams or doubletrack seams.

3.3 Hot Air Seaming — This seaming technique introduces high-temperature air or gas between two
geomembrane surfaces to facilitate localized surface melting. Pressure is applied to the top or
bottom geomembrane, forcing together the two surfaces to form a continuous bond.

3.4 Ultrasonic Seaming - A thermal technique which melts the two opposing geomembrane surfaces
to be seamed by running a ultrasonically vibrated metal wedge or knife between them. Pressure
is applied fo the top or bottom geomembrane, or both, to form a continuous bond. Some seams
of this type are made with dual bond tracks separated by a nonbonded gap. These seams are
referred to as dualtrack seams or double-track seams.

3.5 Extrusion Fillet Seaming — This seaming technique involves extruding molten resin at the edge of
an overlapped geomembrane on another to form a continuous bond. A depreciated method
called “extrusion flat” seaming extrudes the molten resin between the two overlapped sheets. In
all types of extrusion seaming the surfaces upon which the molten resin is applied must be suit-
ably prepared, usually by a slight grinding or buffing.

4, Significance and Use

4.1 The various methods of field fabrication of seams in polyolefin geomembranes are covered in
existing ASTM standards mentioned in the referenced document section. What is not covered in
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those documents is the numeric values of strength and related properties that the completed seam
must meet, or exceed. This specification provides this information insofar as minimum, or maxi-
mum, property values are concerned when the field fabricated seams are sampled and laborato-
ry tested in shear and peel. The specification also provides guidance as to what spacing inter-
vals the samples should be taken at typical field installation projects.

5. Sample and Specimen Preparation

5.1 The spacing for taking field seam samples for destructive testing is to be 1 per 500 feet (1 per
150 m) of seam length, or as by directed by the construction quality assurance inspector. As the
project continues and data is accumulated, however, this sampling interval should be varied
according to the procedure set forth in GRI GM14. Following this procedure three different situ-
ations can result.

5.1.1 Good seaming with fewer rejected test results than the preset historic average can
result in a sequential increase in the spacing inferval, i.e., one per greater than 500
ft. (one per greater than 150 m).

5.1.2  Poor seaming with more rejected fest results than the preset historic average can
result in a sequential decrease in the spacing interval, i.e., one per less than 500
ft. (one per less than 150 m).

5.1.3 Average seaming with approximately the same test results as the preset historic
average will result in the spacing interval remaining the same, i.e., one per 500 ft.
(one per 150 m).

Note 3: The method of attributes referred to in GRI GM14 is only one of several statistical strate-
gies that might be used to vary sampling frequency. The use of control charts should also be con-
sidered in this regard.

5.2 The size of field seam samples is to be according to the referenced test method, e.g., ASTM

D6392 or site-specific CQA plan.

5.3 The individual test specimens taken from the field seam samples are to be tested according to the
referenced test method, i.e., ASTM D6392 for HDPE, LLDPE and fPP, and ASTM D751 (as modi-
fied by NSF 54) for fPP-R. The specimens are to be conditioned prior fo festing according fo these
same test methods and evaluated accordingly.

6. Assessment of Seam Test Results

6.1 HDPE seams — For HDPE seams (both smooth and textured), the strength of four out of five 1.0
inch (25 mm) wide strip specimens in shear should meet or exceed the values given in Tables 1(a)
and 1(b). The fifth must meet or exceed 80% of the given values. In addition, the shear percent
elongation, calculated as follows, should exceed the values given in Tables 1(a) and 1(b):
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(1)

E-Lt (100)
LO

where

E = elongation (%)
L = extension at end of test (in. or mm)
Lo = original average length (usually 1.0 in. or 25 mm)

Note 4: The assumed gage length is considered to be the unseamed sheet material on either side
of the welded area. It generally will be 1.0 in. (25 mm) from the edge of the seam to the grip
face.

For HDPE seams (both smooth and textured), the strength of four out of five 1.0 in. (25 mm) wide
strip specimens tested in peel should meet or exceed the values given in Tables 1(a) and 1(b). The
fifth must meet or exceed 80% of the given values.

In addition, the peel separation (or incursion) should not exceed the values given in Tables 1(a)
and 1(b). The value shall be based on the proportion of area of separated bond to the area of
the original bonding as follows:

(2)

A

7|
(@)

S (100)

where

S = separation (%)
A = average area of separation, or incursion (in* or mm?)
AO = original bonding area (in? or mm?

Note 5: The area of peel separation can occur in a number of nonuniform patterns across the
seam width. The estimated dimensions of this separated area is visual and must be done with
care and concern. The area must not include squeeze-out which is part of the welding process.

Regarding the locus-of-break patterns of the different seaming methods in shear and peel, the fol-
lowing are unacceptable break codes per their description in ASTM D6392 (in this regard, SIP is
an acceptable break code);

Hot Wedge: AD and AD-Brk > 25%
Extrusion Fillet: AD1, AD2 and AD-WLD (unless strength is achieved)
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LLDPE seams — For LLDPE seams (both smooth and textured), the strength of four out of five 1.0 in.
(25 mm) wide strip specimens in shear should meet or exceed the values given in Table 2(a) and
1(b). The fifth must meet or exceed 80% of the given values. In addition, the shear percent elon-
gation, calculated as follows, should exceed the values given in Tables 2(a) and 2(b).

(1)

L

E=-——(100)

-
5]

where

E = elongation (%)
L = extension at end of test (in. or mm)
Lo = original average length (usually 1.0 in. or 25 mm)

Note 4: The assumed gage length is considered to be the unseamed sheet material on either side
of the welded area. It generally will be 1.0 in. (25 mm) from the edge of the seam to the grip
face.

For LLDPE seams (both smooth and textured), the strength of four out of five 1.0 in. (25 mm) wide
strip specimens tested in peel should meet or exceed the values given in Tables 2(a) and 2(b). The
fifth must meet or exceed 80% of the given values.

In addition, the peel separation (or incursion) should not exceed the values given in Tables 2(a)
and 2(b). The value shall be based on the proportion of area of separated bond to the area of
the original bonding as follows:

(2)

A

A
AO

(100)

where

S = separation (%)
A = average depth of separation, or incursion (in.? or mm?
A, = original bonding distance (in.? or mm?)

Note 5: The area of peel separation can occur in a number of nonuniform patterns across the
seam width. The estimated dimensions of this separated area is visual and must be done with
care and concern. The area must not include squeeze-out which is part of the welding process.

Regarding the locus-of-break patterns of the different seaming methods in shear and peel, the fol-
lowing are unacceptable break codes per their description in ASTM D6392 (in this regard, SIP is
an acceptable break code);
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Hot Wedge: AD and AD-Brk > 25%
Extrusion Fillet: AD1, AD2, AD-WLD (unless strength is achieved)

6.3  fPP Seams - For fPP seams (both nonreinforced and scrim reinforced), the strength of four out of
five specimens in shear should meet or exceed the values given in Tables 3(a) and 3(b). The fifth
must meet or exceed 80% of the given values. Note that the unreinforced specimens are 1.0 in.
(25 mm) wide strips and the scrim reinforced specimens are 4.0 in. (100 mm) wide grab tests.
In addition, the shear percent elongation on the unreinforced specimens, calculated as follows,
should exceed the values given in Tables 3(a) and 3(b).

(1)
L

where

E = elongation (%)
L = extension at end of test (in. or mm)
L, = original gauge length (usually 1.0 in. or 25 mm)

Note 4: The assumed gage length is considered to be the unseamed sheet material on either
side of the welded area. It generally will be 1.0 in. (25 mm) from the edge of the seam to the
grip face.

Shear elongation is not relevant to scrim reinforced geomembranes and as such is listed as “not

applicable” in Table 3(a) and 3(b).

For fPP seams (both nonreinforced and scrim reinforced), the strength of four out of five specimens
in peel should meet or exceed the values given in Tables 3(a) and 3(b). The fifth must meet or
exceed 80% of the given values. Note that the unreinforced specimens are 1.0 in. (25 mm) wide
strips and the scrim reinforced specimens are grab tests. In addition, the peel percent separation
[or incursion) should not exceed the values given in Tables 3(a) and 3(b). The values should be
based on the proportion of area of separated bond to the area of the original bonding as follows.

(2)

= n
S “0(00)

where

S = separation in (%)
A = average depth of separation, or incursion (in.? or mm?
A, = original bonding distance (in.? or mm?)
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Note 5: The area of peel separation can occur in a number of nonuniform patterns across the
seam width. The estimated dimensions of this separated area is visual and must be done with
care and concern. The area must not include squeeze-out which is part of the welding process.

Regarding the locus-of-break patterns of the different seaming methods in shear and peel, the fol-
lowing are unacceptable break codes per their description in ASTM D6392 (in this regard, SIP is
an acceptable break code);

Hot Wedge: AD and AD-Brk > 25%

Extrusion Fillet: AD1, AD2 and AD-WLD (unless strength is achieved)

Retest and Rejection

7.1 If the results of the testing of a sample do not conform to the requirements of this specification,
retesting to determine conformance or rejection should be done in accordance with the construc-
tion quality control or construction quality assurance plan for the particular site under construction.

Certification

8.1 Upon request of the construction quality assurance officer or certification engineer, an installer’s
certification that the geomembrane was installed and tested in accordance with this specification,
together with a report of the test results, shall be furnished at the completion of the installation.
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1.0 Basic Drawing Tools

1.01 Line A straight line from one point to another

1.02  Pline A line that can be modified to have width and/or be joined fo other lines or poly-
lines.

1.03 Arc A curved line, usually with a starting point, middle point and an end point

1.04  Circle A perfect circle. Can be defined by radius, diameter, two points or three points.

1.05 Ellipse An egg shape, sort of.

1.06 Polygon A shape, such as a triangle, that can be made with as many sides as desired.

1.07 Donut A thick circle defined with an inner diameter and an outer diameter.

2.0 Basic Modification Tools

2.01  Move Command line: move Select objects you want to move, press enter, select a base
point, select the point you want to move to.

2.02 Trim Command line: trim Select line or object you want to trim to, hit enter, then trim the
lines or objects that are to be trimmed.

2.03 Extend Command line: extend Select line or object you want to extend to, hit enter, then
pick the lines you want extended

2.04 Hatch Command line: hatch Pick the hatch you want, look at rotation and scale, associ-
ated or not, and then pick how you want to select the area to be hatched. You will
need to play with these commands to learn.

2.05 Explode Command line: explode This command is used to separate a block or break up a
pline. Select the items you want to explode then hit enter.

2.06 Stretch Command line: stretch
This command must be started with a crossing window, window the obijects you
want fo stretch, hit enter, provide a base point then stretch to a new point.
It is sometimes helpful to use "snap" setting when using this command.

2.07 Scale Command line: scale
Select objects, pick a base point, type in how you want to scale the object. You can
also do a reference scaling, Say you have a line in an object that is 6" long and
you want it fo be 24" long, you input the first dimension and then input the new
dimension.

2.08 Break Command break:

Select the line you want to break, and then pick the two points you want to open.
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2.09 Break at
Similar to Break, but you only break at one point.

2.10 Fillet Command line: Fillet
Create a fillet by picking two lines. Requires input of the two distances.

2.117  Radius Command line: Radius
Creates a radius by picking two lines. Requires inputting a radius. You can radius
all corners of a polylines by picking 'polylines' from the side menu.

2.12  Rotate Command line: rotate
Pick object to rotate, hit enter, pick a base point, then the angle of rotation.angles
are clockwise unless you use a negative, ie.. -900

2.13  Mirror Command Line: mirror
Mirror places an mirror image around a reference line. Pick objects to be mirrored,
hit enter, thin pick two points along reference line.

2.14  Array Command line: array
Pick objects to array, hit enter, enter number of times you wish to array, then pick
the distances between arrays.

2.15 Polar array Command line: array p
Same as array but this arrays around a center point. Pick objects, then pick center
point, then number of arrays, then the amount of angle, 0 to 360.

3.0 Drawing Commands

3.01 Offset Command Line: Offset
Offsets line to a defined distance entered by user.

3.02 Draw Line w/ Typed Command Command Line: line
Lines drawn from specific point with typed distance and rotation, ie... @24<45 this
draws a line 24" long from a given point at a 45° angle

3.03 Drawing Lines with Coordinates

Command Line: line

Lines drawn from two points using given coordinates such are found on customer's
drawings. You may enter coordinates in feet or inches. East coordinate goes first.
Inches = 10”,10” (enter) 20”,20" always put a comma between east and north

Feet = 10',10' (enter) 20',20'
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I.  QUALITY MANIFEST

GSE Lining Technology, Inc. is committed to providing the highest quality products and services to our customers. This
requires a firm, total quality commitment from all individuals within our organization that we will only supply materials
that meet or exceed the requirements and specifications of GSE and our customers.

GSE's commitment to quality starts with the highest quality raw materials. The quality of incoming raw materials is con-
trolled at the supplier level with a complete vendor evaluation program in place. This means purchasing only from sup-
pliers who are committed to statistical process control thereby providing a consistent, high level of quality assurance of
their products.

ll. MANUFACTURING QUALITY ASSURANCE

GSE Lining Technology, Inc. has an on-site Manufacturing Quality Assurance Laboratory at each manufacturing plant.
Having a fully equipped, well staffed, dedicated laboratory at each of the manufacturing facilities allows GSE to main-
tain a high level of quality and up-to-the-minute results on finished products. Each facility follows the same guidelines for
evaluating the quality of GSE products and is capable of adapting to market-driven requirements.

A. Objective

The objective of the GSE Quality Assurance program is to define implementation of basic manufacturing
quality assurance (MQA) procedures necessary fo ensure consistent production of quality products sup-
plied to the geosynthetic market. Note that at this time, these procedures are limited to polyethylene
geomembranes.

B. Scope

In order to achieve GSE's stated purpose, a rigorous set of minimum standards and an effective test pro-
gram to assure compliance has been established. These procedures and requirements are frequently
reviewed and adjusted to assure compliance with current market demands and/or predetermined project
specifications. These procedures assure that raw materials and process parameters are controlled to pro-
vide products complying with GSE's pre-defined minimum characteristics.

lll. MANUFACTURING QUALITY ASSURANCE ORGANIZATION

This organization consists of the Manufacturing Quality Assurance Laboratories as well as the manufacturing personnel.
The combination of expertise and experience from these groups provides GSE with the proper tools to maintain the high-
est level of quality and customer service in the industry.

The Quality Assurance Department at GSE is charged by the President to assure that only products meeting both GSE's
and the customer's requirements are released for shipment. The Quality Assurance personnel are directly responsible for
monitoring testing and providing feedback to the manufacturing department to ensure the production of the specified
product quality. Each member of the Quality Assurance team must participate in detailed training that includes factory
exposure.

IV. STAFF AND SCHEDULING

The Quality Assurance Laboratories are staffed whenever manufacturing is occurring; this is usually 24 hours per day,
365 days per year. This minimizes the amount of potentially inferior product produced before a manufacturing problem
is identified.
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PRODUCT IDENTIFICATION AND DOCUMENTATION
A. Roll Numbering

Each roll of geomembrane is assigned a unique roll number. The Quality Assurance Laboratory maintains
records documenting the raw materials and resulting product quality information.

B. Approval Procedure

Results for each tested roll of product are checked against both GSE and customer specifications for com-
pliance. The Quality Assurance Laboratory approves those materials that meet both of these requirements
for shipment.

C. Non-Conformance

Material that does not meet GSE minimum standards is given a roll number but is rejected and not placed
info inventory. The material is identified as scrap and will not be utilized.

Material that meets GSE minimum standards but does not meet a stricter customer specification is not allo-
cated to that customer but is placed into inventory as GSE standard material.

D. Documentation

Individual Quality Assurance Certificates are generated and supplied for each roll of geomembrane prod-
uct to include all relevant quality assurance information about the material(s).

VI. RECORDS RETENTION

GSE maintains reports and/or samples for products produced and sold. Records and/or samples are maintained accord-
ing to GSE's standard retention policy according to the item.

MATERIAL ITEM YEARS

Raw materials Resin Supplier Test Reports and Certifications >)
GSE Resin Test Reports >)
Resin Sample Retain (Archive) >2

Geomembrane Raw Test Data (in computer database) >5
Quality Control Certificates (in computer database) >5
Sample Retain (approximately one square foot) >3

Vil. TESTING CAPABILITIES

GSE maintains high capacity, state-of-the-art laboratory equipment suitable for performing the procedures listed in
Appendices AD. GSE's Houston laboratories are accredited by the GAI-LAP program. GSE's Houston laboratories, as
part of GSE's Product Division, also hold ISO certification. The appropriate certificates are maintained for review upon
request by authorized parties.

A. Routine Testing

Through careful investigation, GSE has developed a strict and thorough Quality Assurance program that
exceeds the vast majority of customer specifications including GRI GM13, "Test Properties, Testing
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Frequency and Recommended Warranty for High Density Polyethylene (HDPE) Smooth and Textured
Geomembranes" and GRI GM17 "Test Properties, Testing Frequency and Recommended Warranty for
Linear Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes". The testing program cov-
ers raw materials (see Appendix A) and finished goods (see Appendix B) and is adhered to at all GSE
laboratories. The laboratory equipment used by GSE represents the most modern equipment available and
meets or exceeds the requirements of all the test standards used.

B. Other Testing Capabilities

In addition to routine testing, GSE laboratories are equipped to perform a wide variety of other tests as
required for unusual requests or product development. Further, although the GSE Quality Assurance
Laboratories are fully equipped and able to perform most routinely specified tests in the industry, there are
some tests that are more economically performed by a dedicated testing facility. GSE believes require-
ments for such testing should be carefully considered and defined in terms of specific design requirements
if they are found to be necessary.

Vill. MATERIAL QUALITY ASSURANCE

GSE Lining Technology, Inc. has established strict specifications for all raw materials and finished products. Test results
must fall within the acceptable limits of GSE and customer specifications.

A. Raw Material

GSE primarily uses two types of raw materials, "natural resin" and "masterbatch" in the manufacture of
geomembrane products. Natural resin is the base material that is used to make a geomembrane. It con-
tains stabilizers to prevent degradation from occurring during and after extrusion. "Masterbatch" is the
term referring to the concentrated carbon black material used with the natural resin to produce the finished
product. The natural resin and masterbatch are blended at the appropriate ratio at the manufacturing
stage. The masterbatch can contain other additives depending upon the geomembrane product to be pro-
duced. GSE verifies the properties of each lot of raw material prior to their utilization.

When natural resin is received, samples are taken and subjected to the tests outlined in Appendix A. All
test data are entered into the computer database and checked for accuracy, consistency and compliance
with GSE specifications. The material is not accepted unless all standard test requirements are met and the
GSE test values meet the requirements set forth in the raw material specifications.

Copies of the supplier's certificate of analysis (COA) for each lot of resin utilized in the production of the
materials supplied to a specific project are supplied as standard documentation. In addition, the GSE test
results for each lot of resin are provided in a separate report upon request.

Virgin resin is normally received in rail car lots. If resin is received by other transport and/or in other quan-
tities, an equivalent suitable sampling procedure is provided (i.e. not less than one sample per shipment
or one sample for each 50,000 Ib., 23,000 kg)

B. Geomembrane Products

GSE has implemented a strict and thorough Quality Assurance program for all geomembrane products.
The geomembrane product line can be broken into two primary categories: smooth and textured products.
Tables containing GSE minimum properties and test frequencies for all GSE geomembrane products includ-
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ing specialty products such as GSE White (light-reflective geomembrane) and GSE Conductive (field spark-
testable geomembrane) are in Appendix B.

1. On-line Manufacturing Quality Assurance

The Quality Assurance program for finished product begins during the manufacturing process. Each man-
ufacturing line is equipped with state-of-the-art monitoring devices that provide feedback on the physical
quality of the materials being produced. Each geomembrane production line is equipped with both a thick-
ness gage and spark-esting device.

a) Thickness Measurement

As geomembrane is being produced, thickness readings are taken continuously over the length and
width of the roll. These data are used to establish the minimum, maximum and average thickness
values for each roll and are verified by thickness testing upon sampling of the finished goods.

b) Spark Testing

An electrical spark detector is in place on each manufacturing sheet line. This apparatus provides
immediate notification of holes in the finished product. If a hole is detected, an alarm is triggered
and the hole is identified. Rolls containing holes are rejected from standard product inventory.

2. Smooth Geomembrane Materials

Smooth geomembrane products available include high density and linear low density polyethylene mate-
rials with 2-3% carbon black. Specialty materials include White, electrically conductive, green surfaced,
and smooth edge textured geomembranes.

a) Sampling

Geomembrane rolls are sampled for QA testing according to the frequencies in Appendix B. An
approximate onefoot by roll width sample is cut for Quality Assurance testing. Specimens for test-
ing are taken from five predetermined positions across the width of the roll. Specimens are cut for
testing the machine direction and transverse direction. A "retain" or archive sample approximate-
ly 12 x 12 inch (30 x 30 cm) is taken from the corresponding transverse direction position from
the laboratory sample. The retain is labeled and kept for future reference (see Section VI).

b) Evaluation of Results

All data are entered into a computer database for calculation and comparison to GSE and cus-
tomer-specific specifications. If materials do not meet GSE minimums and/or the customer specifi-
cations, the manufacturing personnel are immediately notified in order for the appropriate adjust-
ments to be made. Only products meeting GSE minimums and customer specifications will be
approved for shipment.
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c) Reporting

Every roll of material has a quality assurance roll certificate or Roll Test Data Report (RTDR). This
report identifies the standards on which the GSE approval is based along with the actual test results
demonstrated by the material.

3. Coextruded Textured Geomembranes

Textured geomembrane is produced utilizing a round die with coextrusion technology. The texture is pro-
duced in a process in which one or two of the outer layers of a three-layer extrusion are blended with nitro-
gen gas. Nitrogen bubbles form in the molten resin and escape upon exiting the die, creating a rough,
textured surface. Regular, White, green surfaced, and conductive geomembranes are available with coex-
truded texturing.

a) Sampling

Geomembrane rolls are sampled for QA testing according to the frequencies in Appendix B. An
approximate one-foot by roll width sample is cut for Quality Assurance testing. Specimens for test-
ing are taken from five predetermined positions across the width of the roll. Specimens for testing
the machine and transverse direction tensile are cut from each of the five positions. A "retain" or
archive sample approximately 12 x 12 inch (30 x 30 cm) is taken from the corresponding trans-
verse direction position from the laboratory sample. The retain is labeled and kept for future ref-
erence (see Section VI).

Evaluation of results and reporting practices are the same as for smooth geomembranes.
C. Third Party Conformance Sampling

Some specifications require independent Quality Assurance and/or conformance testing. GSE can pro-
vide assistance with the sampling of products by arranging for the conformance samples to be taken dur-
ing production. By taking samples during production rather than on site, the customer can be assured that
the samples are clean and available for conformance testing in a timely manner.

GSE encourages customers to audit GSE manufacturing and manufacturing quality assurance operations
and/or to collect samples and conduct independent conformance testing prior to shipment of materials.
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Appendix A - Minimum Testing Frequencies and Properties for GSF Raw Materials

MINIMUM TESTING FREQUENCIES FOR GSE RAW MATERIALS

Property Test Method™ Natural Resin
Density ASTM D 1505 once per rail car compartment
Melt Flow Index ASTM D 1238 (190/2.16) once per rail car compartment
oIT ASTM D 3895 (1 ATM at 200° C) once per resin lot
Carbon Black Content ASTM D 1603*/4218 N/A

Carbon Black Dispersion ASTM D 5596 NA

' GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will conform to specifica-
tions based on the noted procedures. Some test procedures have been modified for application to geosynthetics. All procedures and values
are subject to change without prior nofification.

*Modified.

MINIMUM PROPERTIES FOR GSE RAW MATERIALS
Property Test Method™ HDPE LLDPE
Density [g/cm’] ASTM D 1505 0.932 0.915
Melt Flow Index [g/10 min] ASTM D 1238 (190/2.16) <1.0 <1.0
OIT [minutes] ASTM D 3895 (1 ATM at 200° C) 100 100

' GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will conform to specifica-
tions based on the noted procedures. Some test procedures have been modified for application to geosynthetics. All procedures and values

are subject to change without prior nofification.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE HD

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code HDE HDE HDE HDE HDE
030A000 | 040A000 | 060A000 | 080A000 | TOOAO00
Thickness, (minimum average) mil (mm) |ASTM D 5199 every roll 30 (0.75) | 40 (1.00) | 60 (1.50) | 80 (2.00) |100 (2.50)
Lowest individual reading (-10%) 27 (0.69) | 36 (0.91) |54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm’ ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 114 (20) | 152 (27) | 228 (40) | 304 (53) | 380 (67)
Strength at Yield, Ib/in-width (N/mm) 63 (11) 84 (15) 126 (22) 168 (29) | 210 (37)
Elongation at Break, % G.L. 2.0 in (51 mm) 700 700 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 12 12 12 12 12
Tear Resistance, b (N) ASTM D 1004 45,000 Ib 21(93) | 28(125) | 42(187) | 56(249) | 70 (311)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 54 (240) | 72 (320) | 108 (480) | 144 (640) | 180 (800)
Carbon Black Content, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 [b +Note 1 | +Note 1 | +Note 1 +Note 1 | +Note 1
Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 Ib 300 300 300 300 300
REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >100 >100 >100 >100 >100
Oy, 1 atm
Roll Length™ (approximate), ft (m) 1,120 (341) 870 (265) | 560 (171) | 430 (131) | 340 (104)
Roll Width™, ft (m) 22.5(6.9)| 22.5(6.9)[22.5(6.9) | 22.5(6.9) | 22.5 (6.9)
Roll Area, ft* (m?) 25,200 19,575 12,600 9,675 7,650
(2,341) (1,819) (1,171 (899) (711)

NOTES:

e +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
e GSE HD is available in rolls weighing about 3,900 Ib (1,769 kg)

o All GSE geomembranes have dimensional stability of £2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

e (Roll lengths and widths have a tolerance of + 1%.
o *Modified.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE WHITE

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code HDE HDE HDE HDE HDE
030A0T0 |040A010 | 060A010 | 080AO0TO | T00A0TO
Thickness, (minimum average) mil (mm) |ASTM D 5199 every roll 30 (0.75) |40 (1.00) | 60 (1.50) | 80 (2.00) {100 (2.50)
Lowest individual reading (-10%) 27 (0.69) |36 (0.91)| 54 (1.40)| 72 (1.80) | 90 (2.30)
Density?, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 114 (20) | 152 (27) | 228 (40) | 304 (53) | 380 (67)
Strength at Yield, Ib/in-width (N/mm) 63 (11) 84 (15) | 126 (22) | 168 (29) | 210 (37)
Elongation at Break, % G.L.=2.0in (51 mm) 700 700 700 700 700
Elongation at Yield, % G.L.=1.31in (33 mm) 12 12 12 12 12
Tear Resistance, [b (N) ASTM D 1004 45,000 [b 21 (93) 28 (125) | 42 (187) | 56 (249) | 70 (311)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 54 (240) | 72(320) | 108 (480)| 144 (640) | 180 (800)
Carbon Black Content™?, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 [b +Note 1 | +Note 1 | +Note 1 | +Note 1 | +Note 1
Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 Ib 300 300 300 300 300
REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
Oxidative Induction Time®, min ASTM D 3895, 200° C; 200,000 Ib >100 >100 >100 >100 >100
Oy, 1 atm
Roll Length® (approximate), ft (m) 1,120 (341)|870 (265)| 560 (171)| 430 (131) {340 (104)
Roll Width®, ft (m) 22.5(6.9) [22.5(6.9)[22.5(6.9)| 22.5(6.9) |22.5 (6.9)
Roll Area, ft* (m?) 25,200 19,575 12,600 9,675 7,650
(2,3471) (1,819) (1,1771) (899) (711)

NOTES:

¢ +Nofe 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
e GSE White is available in rolls weighing about 3,900 Ib (1,769 kg).

o "GSE White may have an overall ash content greater than 3.0% due to the white layer.

o All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

¢ 2The values apply to the black layer only.

e ERoll lengths and widths have a tolerance of + 1%.
* *Modified.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE CONDUCTIVE

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code HDC HDC HDC HDC
040A000 060A000 080A000 100A000
Thickness, (minimum average) mil (mm) [ASTM D 5199 every roll 40 (1.00) 60 (1.50) 80 (2.00) 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)
Density, g/cm’ ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (each direction)” ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 152 (27) 228 (40) 304 (53) 380 (67)
Strength at Yield, Ib/in-width (N/mm) 84 (15) 126 (22) 168 (29) 210 (37)
Elongation at Break, % G.L.=2.0in (51 mm) 700 700 700 700
Elongation at Yield, % G.L.=1.3in (33 mm) 12 12 12 12
Tear Resistance, [b (N) ASTM D 1004 45,000 Ib 28 (125) 42 (187) 56 (249) 70 (311)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 72 (320) 108 (480) 144 (640) 180 (800)
Carbon Black Content?, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hr ASTM D 5397, Appendix| 200,000 Ib 300 300 300 300
REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 b >100 >100 >100 >100
Oy, 1 atm
Roll Length® (approximate), ft (m) 870 (265) 560 (171) 430 (131) 340 (104)
Roll Width?, ft (m) 22.5(6.9) 22.5(6.9) 22.5(6.9) 22.5(6.9)
Roll Area, ft* (m?) 19,575 12,600 9,675 7,650
(1,819) (1,1771) (899) (711)

NOTES:

* +Nofe 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

e GSE Conductive is available in rolls weighing about 3,900 Ib (1,769 kg).

e "Dye to surface effects caused by the conductive layer, these tensile properties are minimum average values.

e GSE Conductive may have an overall carbon black percentage above 3.0% due to the high carbon black loadings in the conductive layer.

o All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

¢ BRoll lengths and widths have a folerance of + 1%.

* *Modified.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE CONDUCTIVE WHITE

TESTED PROPERTY TEST METHOD  FREQUENCY MINIMUM VALUE
Product Code HDC HDC HDC HDC
040A010 060A010 080A010 100A010
Thickness, (minimum average) mil (mm) [ASTM D 5199 every roll 40 (1.00) 60 (1.50) 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)
Density®, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (each direction)” ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 152 (27) 228 (40) 304 (53) 380 (67)
Strength at Yield, Ib/in-width (N/mm) 84 (15) 126 (22) 168 (29) 210 (37)
Elongation at Break, % G.L.=2.0in (51 mm) 700 700 700 700
Elongation at Yield, % G.L.=1.3in (33 mm) 12 12 12 12
Tear Resistance, b (N) ASTM D 1004 45,000 Ib 28 (125) 42 (187) 56 (249) 70 (311)
Puncture Resistance, 1b (N) ASTM D 4833 45,000 Ib 72 (320) 108 (480) 144 (640) 180 (800)
Carbon Black Content®®, % ASTM D 1603%/4218 20,000 Ib 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 +Note 1 +Note 1 +Note 1
Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 Ib 300 300 300 300
REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
Oxidative Induction Time®, min ASTM D 3895, 200° C; 200,000 Ib >100 >100 >100 >100
Oz, 1 atm
Roll Length® (approximate), ft (m) 870 (265) 560 (171) 430 (131) 340 (104)
Roll Width®, ft (m) 22.5(6.9) 22.5(6.9) 22.5(6.9) 22.5(6.9)
Roll Area, ft* (m?) 19,575 12,600 9,675 7,650
(1,819) (1,1771) (899) (711)

NOTES:

e +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

o GSE Conductive White is available in rolls weighing about 3,900 Ib (1,769 kg).

¢ "Dye to surface effects caused by the conductive layer, these tensile properties are minimum average values.

e ?GSE Conductive White may have an overall ash content greater than 3.0% due to the white and conductive outer layers.
o All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

e “The values apply to the black layer only.

e Roll lengths and widths have a tolerance of + 1%.

® *Modified.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE HD TEXTURED

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code HDT HDT HDT HDT HDT
030G000 |040G000 | 060G000 | 080G00O0 | T00GO00
Thickness, (minimum average) mil (mm) | ASTM D 5994 every roll 29 (0.73) | 38 (0.96)| 57 (1.45) | 76 (1.93) | 95 (2.41)
Lowest individual for 8 out of 10 values 27 (0.69) | 36 (0.91)| 54 (1.40) | 72 (1.80) |90 (2.30)
Lowest individual for any of the 10 values 26 (0.66) | 34 (0.86) | 51 (1.30) | 68 (1.73) | 85 (2.16)
Density, g/cm’ ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction)” ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 45 (8) 60 (11) | 90 (16) | 120(21) | 150 (27)
Strength at Yield, Ib/in-width (N/mm) 63 (11) 84 (15) | 126 (22) | 168 (29) | 210 (37)
Elongation at Break, % G.L.=2.0in (51 mm) 100 100 100 100 100
Elongation at Yield, % G.L.=13in (33 mm) 12 12 12 12 12
Tear Resistance, b (N) ASTM D 1004 45,000 Ib 21 (93) 28 (125) | 42 (187) | 56 (249) | 70 (311)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 45 (200) | 60 (267) | 90 (400) | 120 (534) {150 (667)
Carbon Black Content, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 | +Note T | +Note T | +Note 1 | +Note 1
Asperity Height GRIGM 12 second roll +Note 2 | +Note 2 | +Note 2 | +Note 2 | +Note 2
Notched Constant Tensile Load®, hr ASTM D 5397, Appendix [ 200,000 Ib 300 300 300 300 300
REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >100 >100 >100 >100 >100
Oy, 1 atm
Roll Length® (approximate), ft (m) Standard Textured 830 (253) {700 (213) 520 (158) | 400 (122) |330 (101)
Roll Width?, ft (m) 22.5(6.9) |122.5(6.9)]22.5(6.9)|22.5 (6.9) {22.5 (6.9)
Roll Area, ft (m?) 18,674 15,750 11,700 9,000 7,425
(1,735) (1,463) (1,087) (836) (690)

NOTES:

e +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
¢ +Note 2: 10 mil average. 8 of 10 readings >7 mils. Lowest individual = 5 mils.

¢ GSE HD Standard Textured is available in rolls weighing about 4,000 Ib (1,800 kg).
e "The combination of stress concentrations due to coextrusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-

sile properties are minimum average values.

¢ “NCTL for HD Textured is conducted on representative smooth membrane samples.
o All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.
e ERoll lengths and widths have a tolerance of + 1%.

* *Modified.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE WHITE TEXTURED

Product Specifications

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code HDT HDT HDT HDT
040G010 060G010 | 080G0O10 | 100G010
Thickness, (minimum average) mil (mm) | ASTM D 5994 every roll 38 (0.96) 57 (1.45) 76 (1.93) 95 (2.41)
Lowest individual for 8 out of 10 values 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.30)
Lowest individual for any of the 10 values 34 (0.86) 51 (1.30) 68 (1.73) 85 (2.16)
Density”, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (each direction)” ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 60 (11) 90 (16) 120 (21) 150 (27)
Strength at Yield, Ib/in-width (N/mm) 84 (15) 126 (22) 168 (29) 210 (37)
Elongation at Break, % G.L.=2.0in (51 mm) 100 100 100 100
Elongation at Yield, % G.L.=1.3in (33 mm) 12 12 12 12
Tear Resistance, (b (N) ASTM D 1004 45,000 Ib 28 (125) 42 (187) 56 (249) 70 (311)
Puncture Resistance, b (N) ASTM D 4833 45,000 Ib 60 (267) 90 (400) 120 (534) | 150 (667)
Carbon Black Content?®, % ASTM D 1603%/4218 20,000 Ib 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 +Note 1 +Note 1 +Note 1
Asperity Height GRIGM 12 second roll +Note 2 +Note 2 +Note 2 +Note 2
Notched Constant Tensile Load®, hr ASTM D 5397, Appendix 200,000 Ib 300 300 300 300
REFERENCE PROPERTY TEST METHOD  FREQUENCY NOMINAL VALUE
Oxidative Induction Time*, min ASTM D 3895, 200° C; 200,000 Ib >100 >100 >100 >100
0Oy, 1 atm
Roll Length® (approximate), ft (m) 700 (213) | 520 (158) | 400 (122) | 330 (101)
Roll Width?, ft (m) 22.5(6.9) 22.5(6.9) | 22.5(6.9) | 22.5(6.9)
Roll Area, ft* (m) 15,750 11,700 9,000 7425
(1,463) (1,087) (836) (690)

NOTES:

¢ +Nofe 1: Dispersion only applies to near spherical agglomerates. 9 or 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

¢ +Note 2: 10 mil average. 8 of 10 readings 27 mils. Lowest individual 2 5 mils.

o GSE White Textured is available in rolls weighing about 4,000 Ib (1,800 kg).

e "The combination of stress concentrations due to coextrusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-

sile properties are minimum average values.

¢ GSE White Textured may have an overall ash content greater than 3.0% due to the white layer.

¢ BINCTL is conducted on representative smooth membrane samples.
o All GSE geomembranes have dimensional stability of 2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

¢ “The values apply to the black layer only.

¢ YRoll lengths and widths have a folerance of + 1%.

* *Modified.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE ULTRAFLEX

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code LLD LLD LLD LLD
030A000 040A000 060A000 080A000
Thickness, (minimum average) mil (mm) | ASTM D 5199 every roll 30 (0.75) 40 (1.00) 60 (1.50) 80 (2.00)
Lowest individual reading (-10%) 27 (0.69) 36 (0.91) 54 (1.40) 72 (1.80)
Density, g/cm? ASTM D 1505 200,000 Ib 0.92 0.92 0.92 0.92
Tensile Properties (each direction) ASTM D 6693, Type [V 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 114 (20) 152 (27) 228 (40) 304 (53)
Elongation at Break, % G.L.=2.0in (51 mm) 800 800 800 800
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 16 (71) 22 (98) 33 (147) 44 (200)
Puncture Resistance, |b (N) ASTM D 4833 45,000 Ib 42 (190) 56 (250) 84 (370) 112 (500)
Carbon Black Content, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 +Note 1 +Note 1 +Note 1
REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE
Oxidative Induction Time, min ASTM D 3895, 200° C, 1 atm | 200,000 Ib >100 >100 >100 >100
Roll Length (approximate), ft (m) 1,120 (341) | 870(265) | 560 (171) | 430 (131)
Roll Width®, ft (m) 22.5(6.9) 22.5(6.9) | 225(6.9) | 22.5(6.9)
Roll Area", ft’ (m) 25,200 19575 | 12600 | 9,675
(2,341) (1,819) (1,171) (899)

NOTES:

¢ +Nofe 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

® GSE UltraFlex is available in rolls weighing about 3,800 Ib (1,724 kg) respectively.
o All GSE geomembranes have dimensional stability of 2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

¢ Roll lengths and widths have a folerance of + 1%.

* *Modified.
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MINIMUM PROPERTIES FOR GSE ULTRAFLEX WHITE

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code LLDO40A010 LLDO60A010
Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 40 (1.00) 60 (1.50)

Lowest individual reading (-10%) 36 (0.91) 54 (1.40)
Density®, g/cm? ASTM D 1505 200,000 Ib 0.92 0.92
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 [b

Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 152 (27) 228 (40)

Elongation at Break, % G.L.=2.0in (51 mm) 800 800
Tear Resistance, [b (N) ASTM D 1004 45,000 Ib 22 (98) 33 (147)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 56 (250) 84 (370)
Carbon Black Content?, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 +Note 1

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE

Oxidative Induction Time®, min ASTM D 3895, 200° C; 05 T atm 200,000 Ib >100 >100
Roll Length® (approximate), ft (m) 870 (265) 560 (171)
Roll Width®, ft (m) 22.5(6.9) 22.5(6.9)
Roll Area, ft (m?) 19,575 (1,819) 12,600 (1,171)

NOTES:

¢ +Nofe 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

o GSE UltraFlex White is available in rolls weighing about 3,800 Ib (1,724 kg).

o "GSE UltraFlex White may have an overall ash content greater than 3.0% due to the white layer.

o All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

e 2The values apply to the black layer only.

e ERoll lengths and widths have a tolerance of + 1%.

¢ *Modified.

15

GEOMEM MQA R1/14/08

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information. Please check with
GSE for current, standard minimum quality assurance procedures and specifications.

GSE and other trademarks in this document are registered trademarks of GSE Lining Tech%ﬂ'& Inc. in the United States and certain foreign countries.



GSE

‘

Geomembranes Manufacturing Quality Assurance Manual

Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE ULTRAFLEX TEXTURED

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE

Product Code LUT040G000 | LUT060G000 | LUTO80G0O00
Thickness, (minimum average) mil (mm) | ASTM D 5994 every roll 38 (0.96) 57 (1.45) 76 (1.93)

Lowest individual for 8 out of 10 values 36 (0.91) 54 (1.40) 72 (1.80)

Lowest individual for any of the 10 values 34 (0.86) 51 (1.30) 68 (1.73)
Density, g/cm’ ASTM D 1505 200,000 Ib 0.92 0.92 0.92
Tensile Properties (each direction)” ASTM D 6693, Type IV 20,000 Ib

Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 60 (11) 90 (16) 120 (21)

Elongation at Break, % G.L.=2.0in (51 mm) 250 250 250
Tear Resistance, [b (N) ASTM D 1004 45,000 Ib 22 (98) 33 (147) 44 (200)
Puncture Resistance, 1b (N) ASTM D 4833 45,000 Ib 44 (200) 66 (300) 88 (400)
Carbon Black Content, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 +Note 1 +Note 1
Asperity Height GRIGM 12 second roll +Note 2 +Note 2 +Note 2

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE

Oxidative Induction Time, min ASTM D 3895, 200° C; O, 1 atm 200,000 Ib >100 >100 >100
Roll Length® (approximate), ft (m) 700 (213) 520 (158) 400 (122)
Roll Width®, ft (m) 22.5(6.9) 22.5(6.9) 22.5(6.9)
Roll Area, ft* (m?) 15,750 (1,463)|11,700 (1,087)| 9,000 (836)

NOTES:

e +Note 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

e +Note 2: 10 mil average. 8 of 10 readings >7 mils. Lowest individual > 5 mils.

e GSE UltraFlex Textured is available in rolls weighing about 3,900 Ib (1,769 kg).

e '"The combination of stress concentrations due to coextrusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-

sile properties are average roll values.

¢ All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

e Roll lengths and widths have a tolerance of + 1%.

* Modified.
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Appendix B - Minimum Testing Frequencies and Properties for GSE Geomembranes

MINIMUM PROPERTIES FOR GSE ULTRAFLEX WHITE TEXTURED

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM VALUE
Product Code LUT040G010 | LUTO60GO10 | LUTO80GOT0
Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 38 (0.96) 57 (1.45) 76 (1.93)

Lowest individual for 8 out of 10 values 36 (0.91) 54 (1.40) 72 (1.80)

Lowest individual for any of the 10 values 34 (0.86) 51 (1.30) 68 (1.73)
Density”, g/cm? ASTM D 1505 200,000 Ib 0.92 0.92 0.92
Tensile Properties (each direction)” ASTM D 6993, Type IV 20,000 Ib

Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 60 (11) 90 (16) 120 (21)

Elongation at Break, % G.L.=2.0in (51 mm) 250 250 250
Tear Resistance, [b (N) ASTM D 1004 45,000 Ib 22 (98) 33 (147) 44 (200)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 44 (200) 66 (300) 88 (400)
Carbon Black Content®®, % ASTM D 1603*/4218 20,000 Ib 2.0 2.0 2.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib +Note 1 +Note 1 +Note 1
Asperity Height GRIGM 12 second roll +Note 2 +Note 2 +Note 2

REFERENCE PROPERTY TEST METHOD FREQUENCY NOMINAL VALUE

Oxidative Induction Time®, min ASTM D 3895, 200° C; Oy, 1 atm 200,000 Ib >100 >100 >100
Roll Length® (approximate), ft (m) 700 (213) 520 (158) 400 (122)
Roll Width®, ft (m) 22.5(6.9) 22.5(6.9) 22.5(6.9)
Roll Area, ft (m?) 15,750 (1,463)|11,700 (1,087)| 9,000 (836)
NOTES:

¢ +Nofe 1: Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

* +Nofe 2: 10 mil average. 8 of 10 readings >7 mils. Lowest individual > 5 mils.

o GSE UltraFlex White Textured is available in rolls weighing about 3,900 Ib (1,769 kg).

o 'The combination of stress concentrations due to coexirusion texture geometry and the small specimen size results in large variation of test results. Therefore, these ten-
sile properties are average roll values.

e @GSE UltraFlex White Textured may have an overall ash content greater than 3.0% due to the white layer.

o All GSE geomembranes have dimensional stability of +2% when tested with ASTM D 1204 and LTB of <-77° C when tested with ASTM D 746.

¢ UThe values apply to the black layer only.

e “Roll lengths and widths have a tolerance of + 1%.

* *Modified.
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Appendix C - Minimvm Weld Properties for GSF Geomembrane Products

MINIMUM WELD PROPERTIES FOR STANDARD HDPE GEOMEMBRANES"

Property Test Method 30 (0.75) 40 (1.0) 60 (1.5) 80 (2.0) 100 (2.5)120 (3.0)
Peel Strength (fusion), ppi (kN/m) ASTM D 6392 49 (8.6) 65 (11.4) | 98 (17.2) | 130 (22.8) | 162 (28.4)| 196 (34.3)
Peel Strength (extrusion), ppi (kN/m) ASTM D 6392 39 (6.8) 52 (9.1) 78 (13.7) | 104 (18.2) | 130(22.8)| 157 (27.5)
Shear Strength (fusion & ext), ppi (kN/m) ASTM D 6392 61 (10.7) | 81 (14.2) | 121 (21.2) | 162 (28.4) | 203 (35.5) | 242 (42.4)

! These values apply to both coextruded and flat cast produced geomembranes and whitesurfaced and conductive products.

MINIMUM WELD PROPERTIES FOR STANDARD LLDPE GEOMEMBRANES"

Property Test Method 30 (0.75) 40 (1.0) 60 (1.5) 80 (2.0) 100 (2.5)
Peel Strength (extrusion) ppi (kN/m) ASTM D 6392 36 (6.3) 48 (8.4) 72 (12.6) 96 (16.8) 120 (21.0)
Peel Strength (fusion), ppi (kN/m) ASTM D 6392 38 (6.7) 50(8.8) 75 (13.1) 100 (17.5) | 125(21.9)
Shear Strength (fusion & ext), ppi (kN/m) ASTM D 6392 45 (7.9) 60 (10.5) | 90 (15.8) 120 (21.0) | 150 (26.3)

! These values apply fo both coextruded and flat cast produced geomembranes to include white-surfaced products.
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I.  ROLL PACKAGING AND LABELS

A. GSE geocomposite rolls shall be shipped from the factory in opaque protective covering to prevent dam-
age and UV degradation. GSE geonets do not need to be further protected from UV degradation during
shipping or storage.

B. Each roll of GSE geonet and geocomposite are labeled with the following information:
* Name of Manufacturer
® Product Code
® Product Description
® Roll Number

¢ Roll Dimensions

Il. MATERIAL DELIVERY

A. Upon arrival on site, QA personnel will do an inventory of materials on-site.

B. Roll numbers of the geonet or geocomposite will be logged on the Inventory Check List (see Appendix A)
and cross-referenced with the bills of lading.

C. Copies of the Inventory Checklist and signed Bill of Ladings should be sent to the home office with on-site
QA personnel retaining the originals.

D. Any visible damage to roll materials should be noted on the roll and Inventory Check list.

lll. UNLOADING AND STORAGE PROCEDURES

A. Rolls of material shall be unloaded with equipment that will not damage the geonet or geocomposite.

B. Fabric-straps, spreader bars, stinger bars, or other approved equipment shall be used for handling rolls of
geonet and geocomposite.

C. Materials should be stored in a flat, dry and well drained area.
D. The surface shall be free of sharp rocks or other objects that could damage the materials.

E. The storage area must be as close as possible to the work area to minimize site handling.

IV. SUBGRADE PREPARATION

The subgrade shall be free of sharp rocks or materials that could otherwise cause damage to the material.

V  DEPLOYMENT
Geonet and geocomposite shall be handled in such a manner as to ensure that it is not damaged in any way.
A. On slopes, the material shall be anchored in the anchor trench and then rolled down the slope in such a

manner as to continually keep the material under tension.
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In the presence of wind, the leading edge of the material shall be weighted with sandbags or ballasts until
the final cover is placed.

Care shall be taken to assure that any underlying layers are not damaged during placement. Low ground
pressure machines such as ATV's fo facilitate deployment over the geosynthetic layers is recommended.
Low ground pressure machines are machines with a ground pressure less than 8 psi when carrying a driv-
er weighing approximately 150 Ibs.

Care shall be taken to avoid entrapment of stones, mud and other materials during placement and seam-
ing operations.

VI. OVERLAPS AND SEAMS

A.

The recommended geonet overlap in the machine direction is 3-inches to 5-inches. The recommended
overlap is é-inches to 12-inches in the transverse direction.

On slopes the ends of the materials shall be shingled down in the direction of the slope.

A plastic cable tie should be placed once per every five linear feet in the machine direction and once per
every linear foot in the transverse direction.

If the product is a geocomposite, the geotextile on the bottom shall be overlapped and the geotextile on
top shall be overlapped, sewn or heat-bonded. The exact seaming method or overlap must be specified
in project construction documents.

Vil. COVER SOIL PLACEMENT

A.

Prior to placement of cover soil, a Certificate of Acceptance (see Appendix C) must be signed by respon-
sible party and an installer’s representative.

Any cover material, such as soil, that is placed over the drainage material shall be placed in such a man-
ner as to assure that it is not damaged.

Care shall be taken to minimize any slippage of the geonet or geocomposite and to assure that no tensile
stress is induced in the material.

Cover soils deployed over the geonet or geocomposite should be free of all sharp objects, such as sharp
rocks and sticks.

Wide track equipment should be used to distribute cover soil over the geocomposite.

A minimum of 12-inches of cover soil is required to separate the equipment from the geocomposite to pre-
vent damage.
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Appendix A - GSF Inventory Check List
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Appendix B - GSF Panel Placement Log

Project Name: Site Manager:
Location: Product Code:
Job Number:
Q.A. Tech:
Panel Roll Deployment Width Length Square Feet Square Feet
Number Number Date (Feet) Feet Smooth Textured
5
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Appendix C - Certificate of Acceptence

GSE Lining Technology, Inc. Job No.:
19103 Gundle Road Project:
Houston Texas 77073 Client:

800-435-2008 o
281-443-8564 Bill To:
281-875-6010 Fax

Job Description:
% Complete of Total Job:

Certificate of Acceptence

Material Estimated Square Feet Final Quantity/Description

I, the undersigned, duly representative of:

Do hereby take over and accept the work described above from the date hereof and confirm to the best of my knowl-
edge the work has been completed in accordance with specifications and the terms and conditions of the contract.

Name Signature Title Date

Certificate accepted by GSE Lining Technology, Inc. Representative.

Name Signature Title Date
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I.  QUALITY MANIFEST

GSE Lining Technology, Inc. is committed to providing the highest quality products and services to our customers. This
requires a firm, total quality commitment from all individuals within our organization that we will only supply materials
that meet or exceed the requirements and specifications of GSE and our customers.

GSE's commitment to quality starts with the highest quality raw materials. The quality of incoming raw materials is con-
trolled at the supplier level with a complete vendor evaluation program in place. This means purchasing only from sup-
pliers who are committed to statistical process control thereby providing a consistent, high level of quality assurance of
their products.

ll. MANUFACTURING QUALITY ASSURANCE

GSE Lining Technology, Inc. has an on-site Manufacturing Quality Assurance Laboratory at each manufacturing plant.
Having a fully equipped, well staffed, dedicated laboratory at each of the manufacturing facilities allows GSE to main-
tain a high level of quality and up-to-the-minute results on finished products. Each facility follows the same guidelines for
evaluating the quality of GSE products and is capable of adapting to market-driven requirements.

A. Objective

The objective of the GSE Quality Assurance program is to define implementation of basic manufacturing
quality assurance (MQA) procedures necessary fo ensure consistent production of quality products sup-
plied to the geosynthetic market. Note that at this time, these procedures are limited to polyethylene
drainage products including geonets and geocomposites.

B. Scope

In order to achieve GSE's stated purpose, a rigorous set of minimum standards and an effective test pro-
gram to assure compliance has been established. These procedures and requirements are frequently
reviewed and adjusted fo assure compliance with current market demands and/or predetermined project
specifications. These procedures assure that raw materials and process parameters are controlled to pro-
vide products complying with GSE's pre-defined minimum characteristics.

lll. MANUFACTURING QUALITY ASSURANCE ORGANIZATION

This organization consists of the Manufacturing Quality Assurance Laboratories as well as the manufacturing personnel.
The combination of expertise and experience from these groups provides GSE with the proper tools to maintain the high-
est level of quality and customer service in the industry.

The Quality Assurance Department at GSE is charged by the President to assure that only products meeting both GSE's
and the customer's requirements are released for shipment. The Quality Assurance personnel are directly responsible for
monitoring testing and providing feedback to the manufacturing department to ensure the production of the specified
product quality. Each member of the Quality Assurance team must participate in detailed training that includes factory
exposure.

IV. STAFF AND SCHEDULING

The Quality Assurance Laboratories are staffed whenever manufacturing is occurring; this is usually 24 hours per day,
365 days per year. This minimizes the amount of potentially inferior product produced before a manufacturing problem
is identified.
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PRODUCT IDENTIFICATION AND DOCUMENTATION
A. Roll Numbering

Each roll of geonet and geocomposite is assigned a unique roll number. The Quality Assurance Laboratory
maintains records documenting the raw materials and resulting product quality information.

B. Approval Procedure

Results for each tested roll of product are checked against both GSE and customer specifications for com-
pliance. The Quality Assurance Laboratory approves those materials that meet both of these requirements
for shipment.

C. Non-Conformance

Material that does not meet GSE minimum standards is given a roll number but is rejected and not placed
info inventory. The material is identified as scrap and will not be utilized.

Material that meets GSE minimum standards but does not meet a stricter customer specification is not allo-
cated to that customer but is placed into inventory as GSE standard material.

D. Documentation

Individual Quality Assurance Certificates are generated and supplied for each roll of geonet and geo-
composite product to include all relevant quality assurance information about the material(s). The geotex-
tile components of the drainage geocomposite materials are tracked throughout the manufacturing
process. Therefore, "traceability reports" are available.

VI. RECORDS RETENTION

GSE maintains reports and/or samples for products produced and sold. Records and/or samples are maintained accord-
ing to GSE's standard retention policy according to the item.

MATERIAL ITEM YEARS

Raw materials Resin Supplier Test Reports and Certifications 22
GSE Resin Test Reports 22
Resin Sample Retain (Archive) >2

Geonet and Geocomposite Raw Test Data (in computer database) 25
Quality Control Certificates (in computer database) >5
Sample Retain (approximately one square foot) >5

Vil. TESTING CAPABILITIES

GSE maintains high capacity, state-ofthe-art laboratory equipment suitable for performing the procedures listed in
Appendix A and B. GSE's Houston and Kingstree laboratories are accredited by the GAILAP program. GSE's Houston
and Kingstree Quality Assurance Laboratories, as part of GSE's Product Division, also hold ISO certification. The appro-
priate certificates are maintained for review upon request by authorized parties.
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A. Routine Testing

Through careful investigation, GSE has developed a strict and thorough Quality Assurance program that
exceeds the vast majority of customer specifications. The testing program covers raw materials and fin-
ished goods and is adhered to at all GSE laboratories. The laboratory equipment used by GSE represents
the most modern equipment available and meets or exceeds the requirements of all the test standards used.
Test frequencies and number of test specimen per sample are established based on statistical analysis and
complexity of procedures.

B. Other Testing Capabilities

In addition to routine testing, GSE laboratories are equipped to perform a wide variety of other tests as
required for unusual requests or product development. Further, although the GSE Quality Assurance
Laboratories are fully equipped and able to perform most routinely specified tests in the industry, there are
some tests that are more economically performed by a dedicated testing facility. GSE believes require-
ments for such testing should be carefully considered and defined in terms of specific design requirements
if they are found to be necessary.

VIIl. MATERIAL QUALITY ASSURANCE

GSE Lining Technology, Inc. has established strict specifications for all raw materials and finished products. Test results
must fall within the acceptable limits of GSE and customer specifications.

A. Raw Material

GSE primarily uses two types of raw materials, "natural resin" and "masterbatch" in the manufacture of
geonet products. Natural resin is the base material that is used to make a geonet. It contains stabilizers to
prevent degradation from occurring during and after extrusion. "Masterbatch" is the term referring to the
concentrated carbon black material used with the natural resin to produce the finished product. The nat-
ural resin and masterbatch are blended at the appropriate ratio at the manufacturing stage. The master-
batch can contain other additives depending upon the geonet product to be produced. GSE verifies the
properties of each lot of raw material prior to their utilization.

When natural resin is received, samples are taken and subjected to the tests outlined in Appendix A. All
test data are entered into the computer database and checked for accuracy, consistency and compliance
with GSE specifications. The material is not accepted unless all standard test requirements are met and the
GSE test values meet the requirements set forth in the raw material specifications.

Copies of the supplier's certificate of analysis (COA) for each lot of resin utilized in the production of the
materials supplied to a specific project are supplied as standard documentation. In addition, the GSE test
results for each lot of resin are provided in a separate report upon request.

Virgin resin is normally received in rail car lots. If resin is received by other transport and/or in other quan-
tities, an equivalent suitable sampling procedure is provided (i.e. not less than one sample per shipment
or one sample for each 50,000 Ib., 23,000 kg)

B. Geonet Products

Geonet drainage products with bi-planar geometry are produced. The reader is requested to refer to GSE
Geonet data sheets for test methods, frequencies and specifications.
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1. Sampling

A onefoot by roll width sample is cut for Quality Assurance testing from every tenth roll produced.
An archive sample is cut from each tested roll. This sample is taken from a random location then
labeled and stored for future reference (see Section VI). Test frequencies and number of test speci-
men per sample are established based on statistical analysis of the available data and complexi-
ty of the test procedures.

2. Evaluation of Results

All data are entered into a computer database for calculation and comparison to established order
specifications. If materials do not meet the required GSE standards and/or the customer specifi-
cations the manufacturing personnel are immediately notified in order for the appropriate adjust-
ments to be made. Only products meeting GSE standards and customer specifications will be
approved for shipment.

3. Reporting

A Quality Assurance Certificate is issued for every roll of finished product. This report identifies the
standards on which the GSE approval is based along with the actual test results demonstrated by
the material.

C. Geocomposite Products

Geocomposite products are produced by heat bonding a geotextile to one or both sides of a geonet prod-
uct. Sampling, evaluation of results and reporting practices are the same as for geonet products. Please
refer to GSE geocomposite data sheets for test methods, frequencies and specifications

D. Third Party Conformance Sampling

Some specifications require independent Quality Assurance and/or conformance testing. GSE can pro-
vide assistance with the sampling of products by arranging for the conformance samples to be taken dur-
ing production. By taking samples during production rather than on site, the customer can be assured that
the samples are clean and available for conformance testing in a timely manner.

GSE encourages customers to audit GSE manufacturing and manufacturing quality assurance operations
and/or to collect samples and conduct independent conformance testing prior to shipment of materials.
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Appendix A - Minimum Testing Frequencies and Properties for GSF Raw Materials

MINIMUM TESTING FREQUENCIES FOR GSE RAW MATERIALS">

Property Test Method Natural Resin
Density ASTM D 1505 once per rail car compartment
Melt Flow Index ASTM D 1238 (190/2.16) once per rail car compartment
Carbon Black Content ASTM D 1603*/4218 N/A

Carbon Black Dispersion ASTM D 5596 NA

! GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will conform to specifica-
tions based on the noted procedures. Some test procedures have been modified for application to geosynthetics. All procedures and values
are subject to change without prior notification.

2 Refer to GSE's ISO 9000 quality manual for raw material requirements for individual products.

*Modified.
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1010 10" Street, Suite 3400, Modesto, CA 95354
Phone: 209.525.6330 Fax: 209.525.5911

Stani ‘
' DEPARTMENT OF PLANNING AND COMMUNITY DEVELOPMENT

nty

Striving to be the Best

CEQA INITIAL STUDY

Adapted from CEQA Guidelines APPENDIX G Environmental Checklist Form, Final Text, December 30, 2009
1. Project title: Use Permit Application No. PLN2015-0019 —
Trinkler Dairy Farms, Inc.

2. Lead agency name and address: Stanislaus County
1010 10" Street, Suite 3400
Modesto, CA 95354

3. Contact person and phone number: Rachel Wyse, Associate Planner

4. Project location: 7251 Crows Landing Road, at the southwest
corner of Crows Landing and W Taylor Roads,
in the Ceres area. (APN: 022-007-013).

5. Project sponsor’s hame and address: Jon Rebiero, Trinkler Dairy Farms, Inc.
PO Box 10
Ceres, CA 95307

6. General Plan designation: Agriculture

7. Zoning: A-2-40 (General Agriculture)

8. Description of project:

Request to increase the permitted herd size of an existing dairy facility from 3,150 to 5,175 animal units. The increase
in animal units will consist of: 3,180 milk cows and 600 dry cows, not to exceed a combined total of 3,780 mature cows
(milk and dry), and 1,395 heifers [275 (15-24 months); 520 (4-6 months); and 600 calves (0-3 months)] on 80 acres of
a 220+ acre parcel in the A-2-40 (General Agriculture) zoning district. Medium heifers (7-14 months) will not be kept at
this facility. This expansion will require the construction of a 165,240 square foot freestall barn, a 26,100 square foot
rotary milk parlor, a 10,800 square foot calf barn, a 307,500 square foot feed storage pad, and a new wastewater
storage pond (lagoon). A sealed feed storage system will be utilized for bagged silage. The freestall barn’s feed lanes
and walkways will continue to be flushed three times per day and baby calves kept in calf barns. The new storage pond
will be 375 feet wide by 500 feet long by 15 feet deep with 3:1 embankment slopes. Of the 15 foot depth, only five (5)
feet will be below existing grade. Additional construction details can be found in the attached Pond Construction Work
Plan.

The expansion will result in an increase in volume of waste and, as such, requires Waste Discharge Requirements
(WDR) from the Regional Water Quality Control Board. The attached Waste Management Plan (WMP) and Nutrient
Management Plan (NMP) provide details on managing the increase in animal units and resulting waste. Wastewater
and/or dry manure will be utilized on 1003 acres of land application areas currently planted in corn, wheat, or almonds
(see WMP Figure 3 — Field and Cropping Map). The dairy currently averages between seven (7) and eight (8) truck
trips per day; truck trips which are expected to increase to 11 and 12 per day at full build out. Feed and supplement
deliveries are anticipated to increase from an average of one (1) to two (2) deliveries per day. Milk transport trips are
anticipated to increase from approximately three (3) to six (6) trips per day. Calf transport occurs daily with no
additional trips expected. The duration of weekly pregnancy checks and breeding conducted by the veterinarian will
increase in time but not frequency. Transfer of heifers to and from the facility will roughly double from two (2) per week
to four (4) per week. Employees are anticipated to increase from eight current employees, to a maximum of 14
employees post-project.

The site is currently improved with four homes served by private well and septic systems, 370,610+ square feet of dairy
facility structures and two (2) wastewater storage ponds (lagoons). A new domestic well will be constructed to serve
the new milk parlor building.
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9. Surrounding land uses and setting: The property is surrounded by agricultural
parcels ranging in size from .5+ to 160+ acres,
planted in row crops and orchards with
scattered single family dwellings. The
Monterey Park Tract is located southwest of
the site and a number of dairies are located
within a two mile radius of the project site. The
Turlock Irrigation District (TID) Lateral No. 3
runs along the northern property line.

10. Other public agencies whose approval is required (e.g., Regional Water Quality Control Board
permits, financing approval, or participation agreement.):  San Joaquin Valley Air Pollution Control
District

Department of Environmental Resources —
Hazardous Waste Division

Building Permits Division

CA Department of Fish and Wildlife

11. Attachments: Maps
Waste Management Plan
Nutrient Management Plan
Pond Construction Plan
Early Consultation Referral Responses
Negative Declaration

STRIVING TO BE THE BEST COUNTY IN AMERICA
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

The environmental factors checked below would be potentially affected by this project, involving at least one
impact that is a “Potentially Significant Impact” as indicated by the checklist on the following pages.

[CJAesthetics O Agriculture & Forestry Resources [ Air Quality

[OBiological Resources O Cultural Resources [0 Geology / Soils

COGreenhouse Gas Emissions O Hazards & Hazardous Materials O Hydrology / Water Quality

O Land Use / Planning O Mineral Resources O Noise

O Population / Housing O Public Services O Recreation

O Transportation / Traffic [ Utilities / Service Systems [0 Mandatory Findings of Significance

DETERMINATION: (To be completed by the Lead Agency)
On the basis of this initial evaluation:

| find that the proposed project COULD NOT have a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

l:l | find that although the proposed project could have a significant effect on the environment, there will not
be a significant effect in this case because revisions in the project have been made by or agreed to by the
project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared.

I:l I find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.

I:l | find that the proposed project MAY have a “potentially significant impact” or “potentially significant
unless mitigated” impact on the environment, but at least one effect 1) has been adequately analyzed in
an earlier document pursuant to applicable legal standards, and 2) has been addressed by mitigation

measures based on the earlier analysis as described on attached sheets. An ENVIRONMENTAL IMPACT
REPORT is required, but it must analyze only the effects that remain to be addressed.

]

| find that although the proposed project could have a significant effect on the environment, because all
potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE
DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant to that
earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that are imposed
upon the proposed project, nothing further is required.

Rachel Wyse, Associate Planner December 9, 2016
Prepared By Date
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EVALUATION OF ENVIRONMENTAL IMPACTS:

1) A brief explanation is required for all answers except “No Impact” answers that are adequately supported by
the information sources a lead agency cites in the parentheses following each question. A “No Impact” answer
is adequately supported if the referenced information sources show that the impact simply does not apply to
projects like the one involved (e.g., the project falls outside a fault rupture zone). A “No Impact” answer should
be explained where it is based on project-specific factors as well as general standards (e.g., the project will not
expose sensitive receptors to pollutants, based on a project-specific screening analysis).

2) All answers must take account of the whole action involved, including off-site as well as on-site, cumulative
as well as project-level, indirect as well as direct, and construction as well as operational impacts.

3) Once the lead agency has determined that a particular physical impact may occur, than the checklist answers
must indicate whether the impact is potentially significant, less than significant with mitigation, or less than
significant. “Potentially Significant Impact” is appropriate if there is substantial evidence that an effect may be
significant. If there are one or more “Potentially Significant Impact” entries when the determination is made, an
EIR is required.

4) “Negative Declaration: Less Than Significant With Mitigation Incorporated” applies where the incorporation of
mitigation measures has reduced an effect from “Potentially Significant Impact” to a “Less Than Significant
Impact.” The lead agency must describe the mitigation measures, and briefly explain how they reduce the effect
to a less than significant level (mitigation measures from Section XVIl, “Earlier Analyses,” may be cross-
referenced).

5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process, an effect
has been adequately analyzed in an earlier EIR or negative declaration.

Section 15063(c)(3)(D). In this case, a brief discussion should identify the following:
a) Earlier Analysis Used. Identify and state where they are available for review.
b) Impacts Adequately Addressed. Identify which effects from the above checklist were within the scope
of and adequately analyzed in an earlier document pursuant to applicable legal standards, and state
whether such effects were addressed by mitigation measures based on the earlier analysis.
c) Mitigation Measures. For effects that are “Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the earlier
document and the extent to which they address site-specific conditions for the project.
6) Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). References to a previously prepared or outside
document should, where appropriate, include a reference to the page or pages where the statement is
substantiated.

7) Supporting Information Sources: A source list should be attached, and other sources used or individuals
contacted should be cited in the discussion.

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead agencies
should normally address the questions from this checklist that are relevant to a project’s environmental effects
in whatever format is selected.

9) The explanation of each issue should identify:

a) the significant criteria or threshold, if any, used to evaluate each question; and

b) the mitigation measure identified, if any, to reduce the impact to less than significant.
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ISSUES
A Potentially Less Than Less Than No Impact
I. AESTHETICS -- Would the project: Significant Significant Significant
Impact With Mitigation Impact
Included
a) Have a substantial adverse effect on a scenic vista? X
b) Substantially damage scenic resources, including, but
not limited to, trees, rock outcroppings, and historic X
buildings within a state scenic highway?
c) Substantially degrade the existing visual character or X
quality of the site and its surroundings?
d) Create a new source of substantial light or glare which X
would adversely affect day or nighttime views in the area?

Discussion: Any development resulting from this project will be consistent with existing area developments. The site
itself is not considered to be a scenic resource or a unique scenic vista. The site is currently developed with 370,610x
square feet of existing dairy facilities/structures. The existing structures are comprised of metal, which is a material
consistent with accessory structures in and around the A-2 (General Agriculture) zoning district. The applicant is
proposing to construct a 165,240 square foot freestall barn and a 26,100 square foot milking parlor south of the existing
dairy footprint, a 10,800 square foot calf barn, a wastewater storage pond (lagoon), and a 307,500 square foot feed
storage pad to the north of the existing dairy facility. Proposed structures will be aesthetically consistent with existing
structures. Standard conditions of approval will be added to this project to address glare from any previously installed or
any proposed supplemental on-site lighting.

Mitigation: None.

References:  Stanislaus County General Plan and Support Documentation'.

Potentially Less Than Less Than No Impact
.  AGRICULTURE AND FOREST RESOURCES: In | significant Significant Significant
determining whether impacts to agricultural resources are Impact With Mitigation Impact
significant environmental effects, lead agencies may refer Included

to the California Agricultural Land Evaluation and Site
Assessment Model (1997) prepared by the California
Department of Conservation as an optional model to use in
assessing impacts on agriculture and farmland. In
determining whether impacts to forest resources,
including timberland, are significant environmental effects,
lead agencies may refer to information compiled by the
California Department of Forestry and Fire Protection
regarding the state’s inventory of forest land, including the
Forest and Range Assessment Project and the Forest
Legacy Assessment project; and forest carbon
measurement methodology provided in Forest Protocols
adopted by the California Air Resources Board. -- Would
the project:

a) Convert Prime Farmland, Unique Farmland, or Farmland
of Statewide Importance (Farmland), as shown on the
maps prepared pursuant to the Farmland Mapping and X
Monitoring Program of the California Resources Agency,
to non-agricultural use?

b) Conflict with existing zoning for agricultural use, or a
Williamson Act contract?
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¢) Conflict with existing zoning for, or cause rezoning of,
forest land (as defined in Public Resources Code section
12220(g)), timberland (as defined by Public Resources

Code section 4526), or timberland zoned Timberland X
Production (as defined by Government Code section

51104(g))?

d) Result in the loss of forest land or conversion of forest X

land to non-forest use?

e) Involve other changes in the existing environment
which, due to their location or nature, could result in
conversion of Farmland, to non-agricultural use or
conversion of forest land to non-forest use?

Discussion: Request to increase the number of permitted milk cows by 1,780 head for a total of 3,180; increase dry
cows by 425 head for a total of 600; and reduce support stock by 180 head for a total of 1,395, on 80+ acres of a 220x
acre parcel. The site contains four (4) homes with private well(s) and septic systems, and includes 370,610 square feet of
dairy structures as well as two (2) wastewater storage ponds. The attached Waste Water Management Plan (WMP) and
Nutrient Management Plan (NMP) provide details on managing the expanded dairy cows, increased waste, and waste
pond management. Wastewater and/or dry manure will be utilized on 1003 acres of land application areas currently
planted in corn, wheat, or almonds (see Maps).

The existing dairy facility, located at 7251 Crows Landing Road, further identified as APN: 022-007-013, encompasses
80+ acres of a 220+ acre parcel and is currently enrolled under Williamson Act Contract No. 71-0194. Surrounding land
uses consist of mostly cropland, scattered single family homes and agricultural buildings. A number of dairies are located
within a two (2) mile radius of the project site. A residential subdivision, Monterey Park Tract, is located southwest of the
project site.

The portion of the parcel where the dairy operation is located has soils classified by the California Department of
Conservation Farmland Mapping and Monitoring Program as Confined Animal Agriculture. The remainder of the parcel is
designated mostly as Prime Farmland with a portion designated as Farmland of Statewide Importance, and as Stanislaus
Unique Farmland. The USDA Natural Resources Conservation Service’s Eastern Stanislaus County Soil Survey indicates
that the property is made up of Delhi loamy sand (DeA), Dinuba sandy loam (DrA), Hilmar loamy sands (HfA and HkbA),
Tujunga loamy sand (TuA), Storie Index Ratings range from 57 to 77, with 98.6% of the soils having a grade 2 designation
and are thus considered to be prime soils. Specific soils impacted by the construction of the new wastewater storage
pond are identified in the Pond Construction Work Plan, attached and incorporated herein.

The proposed use is permitted in Stanislaus County; however, the Regional Water Quality Control Board (RWQCB) has
determined that WDRs are required, which requires CEQA compliance. RWQCB has reviewed the applicant's WMP,
NMP, and the new wastewater pond construction plans and specifications and has stated the plans are sufficient.

This project will have no impact to forest land or timberland. The project will not conflict with any agricultural activities in
the area and/or lands enrolled in the Williamson Act. The project was referred to the Department of Conservation, but a
response has not been received to date.

Mitigation: None.

References: USDA Natural Resource Conservation Service Web Soil Survey Version 9, Sep. 18, 2014; emails dated
October 27, 2014, from Charlene Herbst, Regional Water Quality Control Board staff; USDA Soil Conservation Service
Soil Survey of Eastern Stanislaus Area CA; California Farmland Mapping and Monitoring Program Data; Applicant Maps;
Trinkler Dairy Farms Wastewater Management Plan, Nutrient Management Plan, and Pond Construction Work Plan; the
Stanislaus County Zoning Ordinance; Stanislaus County General Plan and Support Documentation’.
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) o . Potentially Less Than Less Than No Impact
lll. AIR QUALITY: Where avallable, the Slgnlflcance criteria Significant Significant Significant
established by the applicable air quality management or Impact With Mitigation Impact
air pollution control district may be relied upon to make Included
the following determinations. -- Would the project:
a) Conflict with or obstruct implementation of the X
applicable air quality plan?
b) Violate any air quality standard or contribute
substantially to an existing or projected air quality X

violation?

c) Result in a cumulatively considerable net increase of
any criteria pollutant for which the project region is non-
attainment under an applicable federal or state ambient air X
quality standard (including releasing emissions which
exceed quantitative thresholds for ozone precursors)?

d) Expose sensitive receptors to substantial pollutant X
concentrations?

e) Create objectionable odors affecting a substantial X
number of people?

Discussion: The project site is within the San Joaquin Valley Air Basin, which has been classified as "severe non-
attainment” for ozone and respirable particulate matter (PM-10) as defined by the Federal Clean Air Act. The San
Joaquin Valley Air Pollution Control District (SJVAPCD) has been established by the State in an effort to control and
minimize air pollution. As such, the District maintains permit authority over stationary sources of pollutants.

The facility is requesting to increase the permitted herd size from 3,150 to 5,175 total animal units. The increased animal
units consist of: 3,180 milk cows and 600 dry cows not to exceed a combined total of 3,780 mature cows (milk and dry),
and 1,395 heifers [275 (15-24 months); 520 (4-6 months); and 600 calves (0-3 months)] on a 220+ acre parcel in the A-2-
40 (General Agriculture) zoning district. Medium heifers (7-14 months) will not be kept at this facility. This expansion will
require the construction of a 165,240 square foot freestall barn, a 26,100 square foot milk parlor, a 10,800 square foot calf
barn, a 307,500 square foot feed storage pad, and a new wastewater storage pond (lagoon). A sealed feed storage
system (i.e. Ag bags) will be used exclusively to store bagged silage. The freestall barn’s feed lanes and walkways will
continue to be flushed three (3) times per day and baby calves kept in calf barns. The new storage pond will be 375 feet
wide by 500 feet long by 15 feet deep with 3:1 embankment slopes. Of the 15 foot depth, only five (5) feet will be below
existing grade. The volume of the lagoon meets volumetric requirement in accordance with Natural Resources
Conservation Service guideline #359. Additional construction details can be found in the attached Pond Construction
Work Plan. An Authority to Construct has been submitted to SUVAPCD. Best Available Control Technology (BACT) will
be required, as per SUIVAPCD staff, to address the increase in animal unit numbers. These design elements together with
categorizing support stock into age ranges will result in reducing potentially significant impacts, as identified in the
SJVAPCD Early Consultation Referral Response, to less than significant.

Trinkler Dairy Farms, Inc. submitted an Authority to Construct — Modification of Emission Unit With Valid PTO/Valid ATC
Application with the SUVAPCD in February 2015. This project (SIVAPCD #N1150266) was referred to SUVAPCD and a
response letter was received in April 2015, which indicated concerns with the project’s potential impact to construction
emissions, operational emissions (both permitted stationary sources and non-permitted mobile sources), nuisance odors,
and health impacts from toxic air contaminants (TACs). The referral response indicated that the application did not
provide sufficient information to allow the District to assess the projects’ impact on air quality and recommended that the
applicant provide a more detailed assessment. The project was put on hold to allow the applicant time to work with the
SJVAPCD. In December 2015, after working with SUIVAPCD staff, the project was redesigned and SJVAPCD best
management practices were agreed to and incorporated into the project to address the aforementioned air impacts
identified by the SUIVAPCD. As a part of the process the applicant and SUIVAPCD staff completed an Ambient Air Quality
Analysis (AAQA) and Health Risk Assessment (HRA) and the wastewater storage pond (lagoon) was subsequently
relocated to allow the project to pass the hydrogen sulfite (H2S) portion of the AAQA. Ultimately, the emissions
assessment must indicate an increase of less than 10 tons per year of oxides of nitrogen (NOx), 10 tons per year of
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reactive organic gases (ROG), 15 tons per year of particulate matter of 10 microns or less in size (PM10), or 10 tons per
year of Volatile Organic Compounds (VOC) to be under the District’s threshold of significance. In order to achieve the
SJVAPCD requirements the following best management practices will be utilized by the applicant and added to the
project’s Conditions of Approval to avoid creating significant impacts to Air Quality:

e To reduce impacts from construction related exhaust emissions, the developer shall utilize off-road
construction fleets that can achieve fleet average emissions equal to or cleaner than the Tier Il emission
standards, as set for in §2423 of Title 13 of the California Code of Regulations, and Part 89 of Title 40
Code of Federal Regulations. This can be achieved through any combination of uncontrolled engines
and engines complying with Tier Il and above engine standards.

e To reduce potential health impacts created by toxic air contaminants (TAC) and to insure that the
proposed wastewater storage pond (lagoon) passes the AAQA for H2S, the proposed lagoon shall be a
minimum of 87 meters wide and 200 meters long. The lagoon shall be set back a minimum distance of
140 meters away from the northern fence line. Construction of the pond, as required, will insure that the
project will be under the District’s threshold of significance for TACs.

e To ensure the project passes the RMR portion of the project the two (2) homes, located directly east of
the proposed calf barn, shall only be utilized by single employees of the dairies. No families are permitted
to reside in these residences.

¢ All new construction requires completion of an Authority to Construct (ATC) Permit and may be subject to
the following District Rules: Regulation VIII (Fugitive PM 10 Prohibitions), Rule 4102 (Nuisance), Rule
4601 (Architectural Coatings), Rule 4641 (Cutback, Slow Cure, and Emulsified Asphalt, Paving and
Maintenance Operations), Rule 4550 (Conservation Management Practices), and Rule 4570 (Confined
Animal Facilities).

e The applicant shall be in compliance with all applicable District’s rules and regulations.

The SJVAPCD response letter indicated that the project should also be evaluated to determine the likelihood that the
project would result in nuisance odors; however, odors from agricultural operations in the raising of animals, such as a
dairy, are exempt from Rule 4102 (Nuisance). Even though the project may be exempt from Rule 4102, it may still be
subject to additional project modifications and/or SUIVAPCD rules as a part of their CEQA review. Should that be the case
the applicant will be required to comply with SUVAPCD recommendations. Chapter 9.32 Agricultural Land Policies
requires purchasers and users of rural property be notified of the Right-to-Farm Ordinance; establishes that conditions
(noise, odor, dust, etc.) resulting from agricultural operations, conducted in a manner consistent with proper and accepted
customs and standards, are not a nuisance; and establishes a grievance committee to mediate disputes involving
agricultural operations.

Mitigation: None.

References: Referral response dated April 7, 2015, from the San Joaquin Valley Air Pollution Control District; Email
dated May 16, 2016, from Joe Ramos discussing needed project changes with San Joaquin Valley Air Pollution Control
District employees from November 30 thru December 14, 2015; Email dated November 18 and December 1, 2016, from
Carlos Garcia, San Joaquin Valley Air Pollution Control District staff; Stanislaus County General Plan and Support
Documentation’

IV. BIOLOGICAL RESOURCES -- Would the project: Significary | Storaticant 's';s,f,fT::n"t No Impact
Impact With Mitigation
Included Impact
a) Have a substantial adverse effect, either directly or
through habitat modifications, on any species identified as
a candidate, sensitive, or special status species in local or X
regional plans, policies, or regulations, or by the California
Department of Fish and Game or U.S. Fish and Wildlife
Service?

280



Stanislaus County Initial Study Checklist Page 9

b) Have a substantial adverse effect on any riparian habitat
or other sensitive natural community identified in local or

regional plans, policies, regulations, or by the California X
Department of Fish and Game or U.S. Fish and Wildlife
Service?

c) Have a substantial adverse effect on federally protected
wetlands as defined by Section 404 of the Clean Water Act
(including, but not limited to, marsh, vernal pool, coastal, X
etc.) through direct removal, filling, hydrological
interruption, or other means?

d) Interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with
established native resident or migratory wildlife corridors,
or impede the use of native wildlife nursery sites?

e) Conflict with any local policies or ordinances protecting
biological resources, such as a tree preservation policy or X
ordinance?

f) Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation Plan, X
or other approved local, regional, or state habitat
conservation plan?

Discussion: The project is located within the Ceres Quad of the California Natural Diversity Database. There are 15
plants and animals which are state or federally listed, threatened, or identified as species of special concern within the
Ceres California Natural Diversity Database Quad. Species listed include the Swainson’s hawk, tricolored blackbird,
burrowing owl, riffle sculpin, hardhead, steelhead (Central Valley DPS), chinook salmon, obscure bumble bee, Cortch
bumble bee, valley elderberry longhorn beetle, modestan blister beetle, Townsend’s big-eared bat, heartscale, and subtle
orache.

There are no streams, lakes, ponds or natural watercourses on the property besides the wastewater lagoon, private
irrigation facilities. Turlock Irrigation District (TID) Lateral No. 3 is north and adjacent to W Taylor Road. The site is
relatively flat and contains the dairy operation, single family dwellings, field crops, some shrubs and scattered trees.

The proposed increased herd will be located on the current dairy site comprised of a wastewater lagoon, 370,610 square
feet of existing dairy structures, and four (4) residences on approximately 80+ acres of the total 220+ acre parcel. As a
part of the expansion the following dairy facilities will be constructed adjacent to and north and south of the existing dairy
footprint: a 165,240 square foot freestall barn, a 26,100 square foot milk parlor, a 10,800 square foot calf barn, a 307,500
square foot feed storage pad, and a wastewater storage pond (lagoon) (See Maps). The remaining acreage will continue
to be planted in field crops.

The project will not conflict with a Habitat Conservation Plan, a Natural Community Conservation Plan, or other locally
approved conservation plans. Impacts to endangered species or habitats, locally designated species, or wildlife dispersal
or mitigation corridors are considered to be less than significant.

An Early Consultation was referred to the California Department of Fish and Wildlife (formerly the Department of Fish and
Game) and no response was received.

Mitigation: None.
References: Application information; Trinkler Dairy Farms, Inc. Wastewater Management Plan; California Department

of Fish and Wildlife’s Natural Diversity Database Quad Species List; Stanislaus County General Plan and Support
Documentation’
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V. CULTURAL RESOURCES -- Would the project:

Potentially
Significant
Impact

Less Than
Significant
With Mitigation

Less Than
Significant
Impact

No Impact

Included

a) Cause a substantial adverse change in the significance
of a historical resource as defined in § 15064.5?

b) Cause a substantial adverse change in the significance
of an archaeological resource pursuant to § 15064.5?

c) Directly or indirectly destroy a unique paleontological
resource or site or unique geologic feature?

X | X | X | X

d) Disturb any human remains, including those interred
outside of formal cemeteries?

Discussion: It does not appear that this project will result in significant impacts to any archaeological or cultural
resources. The application information indicates that no historical buildings are on site, nor will any buildings be
demolished as a part of this project. According to Assessor records the four (4) homes on the property were constructed
in 1940, two (2) homes in 1945 and 1952 and, as such, could possibly qualify as historical resources; however, as no
construction or demolition is being proposed in conjunction with these structures the project is expected to have a less
than significant impact on cultural resources.

The applicant is proposing to construct a 165,240 square foot freestall barn, a 26,100 square foot milking parlor, a 10,800
square foot calf barn, a wastewater storage pond (lagoon) and 307,500 square foot feed storage pad to the north and
south of the existing dairy facility. Since ground disturbance and construction can reveal archaeological resources, a
standard condition of approval will be added to this project to address any discovery of cultural resources during any
ground disturbing activities. The project was referred to the Native American Heritage Commission (NAHC) via the State
Clearinghouse; however, a response to the Early Consultation has not been received to date.

Mitigation: None.

References:  Application information; Stanislaus County General Plan and Support Documentation’

VI. GEOLOGY AND SOILS -- Would the project:

Potentially
Significant
Impact

Less Than
Significant
With Mitigation
Included

Less Than
Significant
Impact

No Impact

a) Expose people or structures to potential substantial
adverse effects, including the risk of loss, injury, or death
involving:

i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo Earthquake
Fault Zoning Map issued by the State Geologist for the
area or based on other substantial evidence of a known
fault? Refer to Division of Mines and Geology Special
Publication 42.

ii) Strong seismic ground shaking?

iii) Seismic-related ground failure,
liquefaction?

including

iv) Landslides?

b) Result in substantial soil erosion or the loss of topsoil?

c) Be located on a geologic unit or soil that is unstable, or
that would become unstable as a result of the project, and
potentially result in on- or off-site landslide, lateral
spreading, subsidence, liquefaction or collapse?
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d) Be located on expansive soil creating substantial risks

: X
to life or property?
e) Have soils incapable of adequately supporting the use
of septic tanks or alternative waste water disposal X

systems where sewers are not available for the disposal of
waste water?

Discussion: The USDA Natural Resources Conservation Service’s Eastern Stanislaus County Soil Survey indicates
that the property is made up of Delhi loamy sand (DeA), Dinuba sandy loam (DrA), Hilmar loamy sands (HfA and HkbA),
Tujunga loamy sand (TuA).

As contained in Chapter 5 of the General Plan Support Documentation, the areas of the County subject to significant
geologic hazard are located in the Diablo Range, west of Interstate 5; however, as per the California Building Code, all of
Stanislaus County is located within a geologic hazard zone (Seismic Design Category D, E, or F) and a soils test may be
required at building permit application. Results from soils test(s) determine if unstable or expansive soils are present. If
such soils are present, special engineering of the structure will be required to compensate for the soil deficiency. Any
structures resulting from this project will be designed and built according to building standards appropriate to withstand
shaking for the area in which they are constructed. An early consultation referral response received from the Department
of Public Works is requiring that a grading, drainage, and erosion/sediment control plan for the project be submitted prior
to issuance of a building permit for any new or expanding dairy facility structure. Likewise, any addition of a septic system
or alternative waste water disposal system would require Department of Environmental Resources (DER) approval, which
also takes soil type into consideration within the specific design requirements.

DER, Public Works, Planning, and the Building Permits Division review and approve building and/or grading permits to
ensure their standards are met. Conditions of approval regarding these standards will be applied to the project and
triggered as a part of the building permit process.

Mitigation: None.
References: USDA Natural Resources Conservation Service’s Eastern Stanislaus County Soil Survey; Referral

response from the Stanislaus County Department of Public Works dated April 24, 2015; Title 24 California Building Code;
Stanislaus County General Plan and Support Documentation’

A Potentially Less Than Less Than No Impact
VIl. GREENHOUSE GAS EMISSIONS -- Would the project: Significant Significant Significant
Impact With Mitigation Impact
Included

a) Generate greenhouse gas emissions, either directly or
indirectly, that may have a significant impact on the X
environment?

b) Conflict with an applicable plan, policy or regulation
adopted for the purpose of reducing the emissions of X
| greenhouse gases?

Discussion: The principal Greenhouse Gasses (GHGs) are carbon dioxide (CO2), methane (CH4), nitrous oxide
(N20), sulfur hexafluoride (SF6), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs), and water vapor (H20). CO2 is
the reference gas for climate change because it is the predominant greenhouse gas emitted. To account for the varying
warming potential of different GHGs, GHG emissions are often quantified and reported as CO2 equivalents (CO2e). In
2006, California passed the California Global Warming Solutions Act of 2006 (Assembly Bill [AB] No. 32), which requires
the California Air Resources Board (ARB) design and implement emission limits, regulations, and other measures, such
that feasible and cost-effective statewide GHG emissions are reduced to 1990 levels by 2020.

After working with SUVAPCD staff, the project was redesigned and SJIVAPCD air quality best management practices were

agreed to and incorporated into the project to address the aforementioned air impacts identified by the SUVAPCD (See
Section Il - Air Quality). As a part of the process the applicant and SUVAPCD staff completed an Ambient Air Quality
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Analysis (AAQA) and Health Risk Assessment (HRA), and the storage pond (lagoon) was subsequently relocated and
redesigned to allow the project to pass the hydrogen sulfite (H2S) portion of the AAQA, limit the use of the two dwellings
east of the proposed calf barn to adult dairy workers with no children, categorize heifers into age ranges and reduce the
number of proposed support stock and exclusively use a sealed feed storage system (i.e. Ag bags) for bagged silage.

Ultimately, the emissions assessment must indicate an increase of less than 10 tons per year of oxides of nitrogen (NOx),
10 tons per year of reactive organic gases (ROG), 15 tons per year of particulate matter of 10 microns or less in size
(PM10), or 10 tons per year of Volatile Organic Compounds (VOC) to be under the District’s threshold of significance. In
order to achieve the SUVAPCD requirements the applicant will utilize the aforementioned best management practices
discussed herein and in Section Il - Air Quality of this document. These practices will be added to the project’s
Conditions of Approval to reduce impacts to air quality and greenhouse gas emissions to less than significant.

At this time there is no adopted methodology or Best Management Practices for reducing greenhouse gas emissions for a
dairy operation either locally or through SUJVAPCD. However, on September 22, 2009, the United States Environmental
Protection Agency (EPA) administrator signed the Final Mandatory Reporting of Greenhouse Gas Rule to require large
emitters and suppliers of GHGs to begin collecting data starting January 1, 2010, under a new reporting system. The
minimum average annual animal population for dairies to emit 25,000 metric tons of GHG or more per year is 3,200 dairy
cows. Operators of facilities with less than 3,200 dairy cows are under the threshold for required reporting under this rule.
This project proposes a maximum of 3,180 milk cows which, based on this methodology, would be under the EPA’s GHG
reporting threshold of significance as per the EPA’s Greenhouse Gas Rule. Should Best Management Practices for the
reduction of Greenhouse Gases from dairy operations be adopted either locally or by SUVAPCD, Trinkler Dairy will be
required, by a condition of approval for this project, to meet those standards. The project as proposed, with input from
the SUVAPCD and conditions of approval in place, will have a less than significant impact on greenhouse gas emissions.

Mitigation: None.

References: Referral response dated April 7, 2015, from the San Joaquin Valley Air Pollution Control District; Email
dated May 16, 2016, from Joe Ramos discussing needed project changes with San Joaquin Valley Air Pollution Control
District employees from November 30 thru December 14, 2015; Email dated November 18 and December 1, 2016, from
Carlos Garcia, San Joaquin Valley Air Pollution Control District staff; United States Environmental Protection Agency
(EPA) administrator signed the Final Mandatory Reporting of Greenhouse Gas Rule; Stanislaus County General Plan and
Support Documentation’

Potentially Less Than Less Than No Impact
VIl. HAZARDS AND HAZARDOUS MATERIALS -- Would | significant Significant Significant
the project: Impact With Mitigation Impact
Included

a) Create a significant hazard to the public or the
environment through the routine transport, use, or X
disposal of hazardous materials?

b) Create a significant hazard to the public or the
environment through reasonably foreseeable upset and
accident conditions involving the release of hazardous
materials into the environment?

c) Emit hazardous emissions or handle hazardous or
acutely hazardous materials, substances, or waste within X
one-quarter mile of an existing or proposed school?

d) Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a result, would X
it create a significant hazard to the public or the
environment?

e) For a project located within an airport land use plan or,
where such a plan has not been adopted, within two miles
of a public airport or public use airport, would the project X
result in a safety hazard for people residing or working in
the project area?
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f) For a project within the vicinity of a private airstrip,
would the project result in a safety hazard for people X
residing or working in the project area?

d) Impair implementation of or physically interfere with an
adopted emergency response plan or emergency X
evacuation plan?

h) Expose people or structures to a significant risk of loss,
injury or death involving wildland fires, including where
wildlands are adjacent to urbanized areas or where
residences are intermixed with wildlands?

Discussion: Hazardous materials potentially used on site include: pipeline cleaning soap; acid cleaner; iodine; teat
dip; refrigerant (R22) (used in the milk barn); formaldehyde and copper sulfate (used in cow foot baths); diesel fuel and
gasoline (in tanks); motor oil hydraulic fluid; brake fluid; and antifreeze (for farm vehicle maintenance).

Pesticide exposure is a risk in agricultural areas. Sources of exposure include contaminated groundwater, which is
consumed, and drift from spray applications. Application of sprays is strictly controlled by the Agricultural Commissioner
and can only be accomplished after first obtaining permits. DER is responsible for overseeing hazardous materials in this
area. The project was referred to the Hazardous Materials Division via the Environmental Review Committee (ERC). A
referral response of “no comments at this time” was received from the ERC.

No significant impacts associated with hazards or hazardous materials are anticipated to occur as a result of the proposed
project.

Mitigation: None.

References: Referral response dated April 2, 2015, from the Environmental Review Committee; Stanislaus County
General Plan and Support Documentation’

Potentially Less Than Less Than No Impact
IX. HYDROLOGY AND WATER QUALITY -- Would the | significant Significant Significant
project: Impact With Mitigation Impact
Included
a) Violate any water quality standards or waste discharge X

requirements?

b) Substantially deplete groundwater supplies or interfere
substantially with groundwater recharge such that there
would be a net deficit in aquifer volume or a lowering of
the local groundwater table level (e.g., the production rate X
of pre-existing nearby wells would drop to a level which
would not support existing land uses or planned uses for
which permits have been granted)?

c) Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the course
of a stream or river, in a manner which would result in
substantial erosion or siltation on- or off-site?

d) Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the course
of a stream or river, or substantially increase the rate or X
amount of surface runoff in a manner which would result
in flooding on- or off-site?

e) Create or contribute runoff water which would exceed
the capacity of existing or planned stormwater drainage
systems or provide substantial additional sources of
polluted runoff?
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f) Otherwise substantially degrade water quality? X

g) Place housing within a 100-year flood hazard area as
mapped on a federal Flood Hazard Boundary or Flood
Insurance Rate Map or other flood hazard delineation
map?

h) Place within a 100-year flood hazard area structures
which would impede or redirect flood flows?

i) Expose people or structures to a significant risk of loss,
injury or death involving flooding, including flooding as a X
result of the failure of a levee or dam?

j) Inundation by seiche, tsunami, or mudflow? X

Discussion:  Run-off is not considered an issue because of several factors which limit the potential impact. These
factors include a relative flat terrain of the subject site and relatively low rainfall intensities. Areas subject to flooding have
been identified in accordance with the Federal Emergency Management Act (FEMA). The project site is located in FEMA
Flood Zone X, which includes areas determined to be outside the 0.2% annual chance floodplains and, as such, flooding
is not an issue with respect to this project. The Stanislaus County Department of Public Works has reviewed the project
and is requiring a grading, drainage, and erosion/sediment control plan for any new dairy facility structures or additions to
existing dairy facility structures. Consequently, run-off associated with the construction of the new structures and the
possible need for a grading, drainage, and erosion/sediment control plan will be reviewed and determined as part of the
overall building permit review process. No septic systems are being proposed as a part of this project.

Groundwater in this area of the County is 30+ feet below surface level; however, according to the Pond Construction Work
Plan groundwater records show the water depth to be between 10.7 and 15.2 feet within a mile of the project site. Itis
generally anticipated that nitrates are most likely elevated given the local and surrounding land use, sandy soil and
surface application of lagoon wastewater. A new domestic well will be installed to serve the new milk parlor building. All
well permits are reviewed by DER to determine if the well is a public water system and to ascertain what type of wellhead
treatment is needed, if any, to insure that the proposed well’s water meets State water quality standards for the intended
use. New wells may be subject to CEQA if an existing system includes a new well or if a public water system is required
or if the well permit is not exempted from County Code Chapter 9.37. The project was referred to DER, who after a
preliminary review determined that the new well is unlikely to be subject to a separate CEQA process.

The WMP and NMP were reviewed by RWQCB staff to determine if the amount of wastewater generated, utilized to wash
down the facility, and applied to crops was in accordance with the standards outlined in the General Order, and whether
WDR and CEQA were required. Likewise, the Pond Construction Work Plan is being reviewed to insure that the
proposed lagoon is correctly sized and designed so as to avoid impacts to groundwater. The purpose of these plans, and
the General Order, is to insure that approved plans are designed and implemented to insure that the impact of animal
waste on surface and groundwater quality is minimized and poses a less than significant impact on water quality.

As mentioned previously, the Central Valley RWQCB is responsible for water quality issues related to the project. The
project is being circulated for CEQA purposes as RWQCB has determined that WDR are required. RWQCB reviewed the
WMP and NMP and determined the documents to be adequate on August 3, 2015, via email. Review of the project by
SJVAPCD resulted in project modifications and shortly thereafter, a Pond Construction Work Plan and modified WMP
were submitted to Planning and forwarded to RWQCB. RWQCB has reviewed the revised WMP and found it to be
adequate. The Pond Construction Work Plan for the new wastewater storage pond is currently under review. The
applicant will be required to adhere to the approved WMP, NMP, Pond Construction Work Plan and all RWQCB
standards, which once implemented will result in the project having a less than significant impact on groundwater
resources and water quality.

Mitigation: None.

References: E-mail received from the Central Valley Regional Water Quality Control Board, dated August 3, 2015, and
February 24, 2016; Stanislaus County General Plan and Support Documentation’
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. Potentially Less Than Less Than No Impact
X. LAND USE AND PLANNING -- Would the prOject: Significant Significant Significant
Impact With Mitigation Impact
Included
a) Physically divide an established community? X
b) Conflict with any applicable land use plan, policy, or
regulation of an agency with jurisdiction over the project
(including, but not limited to the general plan, specific X
plan, local coastal program, or zoning ordinance) adopted
for the purpose of avoiding or mitigating an environmental
effect?
c) Conflict with any applicable habitat conservation plan or X
natural community conservation plan?

Discussion:

The project site is designated Agriculture and zoned A-2-40 (General Agriculture).

The project will

ultimately house 3,780 mature cows (3,180 milk cows and 600 dry cows) and 1395 heifers, which is permitted in the A-2-
40 zoning district. RWQCB has determined that the proposed project is subject to CEQA and, as such, requires that the
applicants obtain a Use Permit in accordance with §21.20.030(F) of the Stanislaus County Zoning Ordinance. CEQA is
required in instances where a dairy will be required to obtain individual WDRs as part of an expansion. This project will
not conflict with any applicable habitat conservation plan or natural community conservation plan and will not physically
divide an established community.

Mitigation: None.

References: Application information; Email dated October 27, 2014, from Charlene Herbst, Regional Water Quality

Control Board staff; Stanislaus County Zoning Ordinance and Stanislaus County General Plan and Support
Documentation’

A Potentially Less Than Less Than No Impact
XI. MINERAL RESOURCES -- Would the project: Significant Significant Significant
Impact With Mitigation Impact
Included

a) Result in the loss of availability of a known mineral
resource that would be of value to the region and the X
residents of the state?

b) Result in the loss of availability of a locally-important
mineral resource recovery site delineated on a local X
|_general plan, specific plan or other land use plan?

Discussion: The location of all commercially viable mineral resources in Stanislaus County has been mapped by the
State Division of Mines and Geology in Special Report 173. There are no known significant resources on the site.

Mitigation: None.
References:  Stanislaus County General Plan and Support Documentation’
) ) Potentially Less Than Less Than No Impact
XIl. NOISE -- Would the project result in: Significant Significant Significant
Impact With Mitigation Impact
Included
a) Exposure of persons to or generation of noise levels in
excess of standards established in the local general plan X
or noise ordinance, or applicable standards of other
agencies?
b) Exposure of persons to or generation of excessive X
groundborne vibration or groundborne noise levels?
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c) A substantial permanent increase in ambient noise
levels in the project vicinity above levels existing without X
the project?

d) A substantial temporary or periodic increase in ambient
noise levels in the project vicinity above levels existing X
without the project?

e) For a project located within an airport land use plan or,
where such a plan has not been adopted, within two miles
of a public airport or public use airport, would the project X
expose people residing or working in the project area to
excessive noise levels?

f) For a project within the vicinity of a private airstrip,
would the project expose people residing or working in the X
project area to excessive noise levels?

Discussion: Noise impacts associated with on-site activities and traffic are not anticipated to exceed the normally
acceptable level of noise. The project will increase ambient noise levels. Permanent increases may result as the number
of animal units is increased on site; however, noise associated with animals in the Agricultural zone is permissible and not
considered to be nuisance noise.

Mitigation: None.

References:  Stanislaus County General Plan and Support Documentation’

Potentially Less Than Less Than No Impact

Xlll. POPULATION AND HOUSING -- Would the project: Significant Significant Significant
Impact With Mitigation Impact
Included

a) Induce substantial population growth in an area, either
directly (for example, by proposing new homes and
businesses) or indirectly (for example, through extension
of roads or other infrastructure)?

b) Displace substantial numbers of existing housing,
necessitating the construction of replacement housing X
elsewhere?

c) Displace substantial nhumbers of people, necessitating

the construction of replacement housing elsewhere? X

Discussion: The proposed use of the site will not create significant service extensions or new infrastructure which
could be considered as growth inducing. No housing or persons will be displaced by this project; however, families will no
longer be able to occupy the two (2) dwellings located east of the proposed calf barn once it is constructed. This condition
is a result of the potential for toxic air contaminants (TACs) resulting from the use of tractor-trailers (big-rigs) to haul milk,
silage, animal units, etc. TACs are especially harmful to the developing lungs of children. Although two homes are not
considered to be substantial numbers, the applicant could obtain a temporary mobile home permit for farmworker housing
for a displaced family whose adult members work for the dairy. Consequently, the project is still considered to have no
impact on existing and replacement housing.

The increase in animal units will be accommodated via the construction of a 165,240 square foot freestall barn, a 26,100
square foot milking parlor, a 10,800 square foot calf barn, a wastewater storage pond, and 307,500 square foot feed
storage pad to the north and south of the existing dairy facility. The project site is within and consistent with the A-2
(General Agricultural) zoning district, surrounded by field crops, orchards, and other dairies.

Mitigation: None.

References: Application information; Stanislaus County General Plan and Support Documentation’
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Potentially Less Than Less Than No Impact
XIV. PUBLIC SERVICES -- Significant Significant Significant
Impact With Mitigation Impact
Included
a) Would the project result in the substantial adverse
physical impacts associated with the provision of new or
physically altered governmental facilities, need for new or
physically altered governmental facilities, the construction
of which could cause significant environmental impacts, in
order to maintain acceptable service ratios, response
times or other performance objectives for any of the public
services:
Fire protection? X
Police protection? X
Schools? X
Parks? X
Other public facilities? X

Discussion: The County has adopted Public Facilities Fees, as well as a Fire Facility Fee on behalf of the appropriate
fire district, to address impacts to public services. Such fees are required to be paid at the time of building permit
issuance.

This project was circulated to all applicable school, fire, police, irrigation, and public works departments and districts
during the Early Consultation referral period and no concerns were identified with regard to public services. All on-site
irrigation facilities are privately owned. As such, TID identified no impacts and no comment regarding irrigation facilities.
Since TID also provides electrical service to this site, a condition of approval will be added to the project requiring
consultation with TID in the event that any pole or electrical facility relocation is required. This comment will be reflected
in the project’s conditions of approval.

Mitigation: None.

References: Referral Response from the Turlock Irrigation District dated April 6, 2015; Stanislaus County General Plan
and Support Documentation’

Potentially Less Than Less Than No Impact
XV. RECREATION -- Significant Significant Significant
Impact With Mitigation Impact
Included
a) Would the project increase the use of existing
neighborhood and regional parks or other recreational X
facilities such that substantial physical deterioration of the
facility would occur or be accelerated?
b) Does the project include recreational facilities or require
the construction or expansion of recreational facilities X
which might have an adverse physical effect on the
environment?

Discussion: This project will not increase demands for recreational facilities, as such impacts typically are associated
with residential development.

Mitigation: None.

References:  Stanislaus County General Plan and Support Documentation’
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) Potentially Less Than Less Than No Impact
XVI. TRANSPORATION/TRAFFIC -- Would the prO]ect: Significant Significant Significant
Impact With Mitigation Impact
Included

a) Conflict with an applicable plan, ordinance or policy

establishing measures of effectiveness for the

performance of the circulation system, taking into account

all modes of transportation including mass transit and X

non-motorized travel and relevant components of the
circulation system, including but not Ilimited to
intersections, streets, highways and freeways, pedestrian
and bicycle paths, and mass transit?

b) Conflict with an applicable congestion management
program, including, but not limited to level of service
standards and travel demand measures, or other X
standards established by the county congestion
management agency for designated roads or highways?

c) Result in a change in air traffic patterns, including either
an increase in traffic levels or a change in location that X
results in substantial safety risks?

d) Substantially increase hazards due to a design feature

(e.g., sharp curves or dangerous intersections) or X
incompatible uses (e.g., farm equipment)?
e) Result in inadequate emergency access? X

f) Conflict with adopted policies, plans, or programs
regarding public transit, bicycle, or pedestrian facilities, or
otherwise decrease the performance or safety of such
facilities?

Discussion: The dairy currently averages between seven (7) and eight (8) truck trips per day; truck trips are expected
to increase to 11 and 12 per day at full build out. Feed and supplement deliveries are anticipated to increase from an
average of one (1) to two (2) deliveries per day. Milk transport trips are anticipated to increase from approximately three
(3) to six (6) trips per day. Calf transport occurs daily with no additional trips expected. The duration of weekly pregnancy
checks and breeding conducted by the veterinarian will increase in time but not frequency. Transfer of heifers to and from
the facility will roughly double from two (2) to four (4) per week. Employees are anticipated to increase from eight (8)
current employees, to a maximum of 14 employees post-project. Primary and secondary accesses to the site are
provided via Crows Landing and W Taylor Roads, respectively.

A referral response from the Department of Public Works, received on April 24, 2015, indicated that the project is subject
to the following conditions of approval: an encroachment permit must be obtained for the driveway existing in the right-of-
way (ROW) of Crows Landing Road; ROW shall be dedicated through an Irrevocable Offer of Dedication (IOD); no
parking, loading, or unloading of vehicles may occur within County Road ROW; and a grading and drainage plan shall be
submitted to the Department of Public Works prior to issuance of a building permit for any new structure or addition to an
existing structure. These conditions will be reflected in the project’s conditions of approval.

Mitigation: None.

References: Referral response from the Department of Public Works on April 24, 2015; Stanislaus County General
Plan and Support Documentation’

Potentially Less Than Less Than No Impact
XVIl. UTILITIES AND SERVICE SYSTEMS -- Would the | significant Significant Significant
project: Impact With Mitigation Impact
Included
a) Exceed wastewater treatment requirements of the X
applicable Regional Water Quality Control Board?
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b) Require or result in the construction of new water or
wastewater treatment facilities or expansion of existing X
facilities, the construction of which could cause significant
environmental effects?

c) Require or result in the construction of new storm water
drainage facilities or expansion of existing facilities, the X
construction of which could cause significant
environmental effects?

d) Have sufficient water supplies available to serve the
project from existing entitlements and resources, or are X
new or expanded entitlements needed?

e) Result in a determination by the wastewater treatment
provider which serves or may serve the project that it has

adequate capacity to serve the project’s projected demand X
in addition to the provider’s existing commitments?

f) Be served by a landfill with sufficient permitted capacity X
to accommodate the project’s solid waste disposal needs?

dg) Comply with federal, state, and local statutes and X

regulations related to solid waste?

Discussion: Limitations on providing services have not been identified. The site will be served by private well, septic
system, and on-site drainage. A referral response from the Department of Public Works requires that the Department
review and approve a grading and drainage plan for any new building or building addition prior to issuance of the building
permit. Conditions of approval shall be added to the project to reflect this requirement. On-site septic and well
infrastructure will be reviewed by DER for adequacy through the building permit process.

Groundwater in this area of the County is 30+ feet below surface level; however, according to the Pond Construction Work
Plan groundwater records show the water depth to be between 10.7 and 15.2 feet within a mile of the project site. Itis
generally anticipated that nitrates are most likely elevated given the local and surrounding land use, sandy soil and
surface application of lagoon wastewater. A new domestic well will be installed to serve the new milk parlor building. All
well permits are reviewed by DER to determine if the well is a public water system and to ascertain what type of wellhead
treatment is needed, if any, to insure that the proposed well’s water meets State water quality standards for the intended
use.

Wastewater will not be sent off-site to be treated and, as such, will not result in impacts to existing off-site facilities. The
existing on-site private wastewater facilities will continue to be maintained by the dairy facility. This project proposes to
utilize the existing wastewater storage ponds and construct a new wastewater storage pond. Wastewater Storage Pond 1
has a pond surface area of 112,000 square feet and a storage volume of 900,973 cubic feet. Wastewater Storage Pond 2
has a pond surface area of 231,125 square feet and a storage volume of 2,028,492 cubic feet. The new wastewater
storage pond will have a pond surface area of 188,000 square feet and a storage volume of 1,798,199 cubic feet. The
project was reviewed as a part of the Early Consultation process to insure that the WMP, NMP, and wastewater pond
construction were adequately sized and constructed so as to avoid project impacts. The project as proposed is not
expected to have a significant effect on the environment.

Mitigation: None.
References: Application Information; Pond Construction Work Plan; Waste Management Plan; Nutrient Management

Plan; Referral response dated April 24, 2015, from the Department of Public Works; Stanislaus County General Plan and
Support Documentation’
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XVIIl. MANDATORY FINDINGS OF SIGNIFICANCE --

Potentially
Significant
Impact

Less Than
Significant
With Mitigation

Less Than
Significant
Impact

No Impact

Included

a) Does the project have the potential to degrade the
quality of the environment, substantially reduce the habitat
of a fish or wildlife species, cause a fish or wildlife
population to drop below self-sustaining levels, threaten to
eliminate a plant or animal community, reduce the number
or restrict the range of a rare or endangered plant or
animal or eliminate important examples of the major
periods of California history or prehistory?

b) Does the project have impacts that are individually
limited, but cumulatively considerable? (“Cumulatively
considerable” means that the incremental effects of a
project are considerable when viewed in connection with
the effects of past projects, the effects of other current
projects, and the effects of probable future projects.)

c) Does the project have environmental effects which will
cause substantial adverse effects on human beings, either X
directly or indirectly?

Discussion: Review of this project has not indicated any features which might significantly impact the environmental
quality of the site and/or the surrounding area.

'Stanislaus County General Plan and Support Documentation adopted in October 1994, as amended. Optional
and updated elements of the General Plan and Support Documentation: Agricultural Element adopted on December 18,
2007; Housing Element adopted on August 28, 2012; Circulation Element and Noise Element adopted on April 18,
2006.
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NEGATIVE DECLARATION

NAME OF PROJECT: Use Permit Application No. PLN2015-0019 — Trinkler Dairy
Farms, Inc.

LOCATION OF PROJECT: 7251 Crows Landing Road, at the southwest corner of Crows
Landing and W Taylor Roads, in the Ceres area. (APN: 022-
007-013).

PROJECT DEVELOPERS: Joe Rebiero, Trinkler Dairy Farms, Inc
PO Box 10

Ceres, CA 95307

DESCRIPTION OF PROJECT: Request to increase a dairy herd size from 3,150 to 5,175
animal units, consisting of: 3,180 milk cows, 600 dry cows, and 1,395 heifers [275 (15-24
months); 520 (4-6 months); and 600 calves (0-3 months)] in the A-2-40 (General Agriculture)
zoning district. Expansion will require the construction of a freestall barn, a milk parlor, a
calf barn, a feed storage pad, and a waste water storage pond (lagoon). The 220+ acre parcel
is located at 7251 Crows Landing Road, at the southwest corner of Crows Landing and W.
Taylor Roads, in the Ceres area. The Planning Commission will consider adoption of a CEQA
Negative Declaration for this project.

Based upon the Initial Study, dated December 9, 2016, the Environmental Coordinator finds as
follows:

1. This project does not have the potential to degrade the quality of the environment, nor to
curtail the diversity of the environment.

2. This project will not have a detrimental effect upon either short-term or long-term
environmental goals.

3. This project will not have impacts which are individually limited but cumulatively
considerable.

4. This project will not have environmental impacts which will cause substantial adverse effects
upon human beings, either directly or indirectly.

The Initial Study and other environmental documents are available for public review at the
Department of Planning and Community Development, 1010 10th Street, Suite 3400, Modesto,
California.

Initial Study prepared by: Rachel Wyse, Associate Planner

Submit comments to: Stanislaus County
Planning and Community Development Department
1010 10th Street, Suite 3400
Modesto, California 95354

I\PLANNING\STAFF REPORTS\UP\2015\UP PLN2015-0019 - TRINKLER DAIRY FARMS, INC\CEQA-30-DAY-REFERRAL\NEGATIVE DECLARATION.DOC
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SUMMARY OF RESPONSES FOR ENVIRONMENTAL REVIEW REFERRALS

PROJECT: USE PERMIT APPLICATION PLN2015-0019 - TRINKLER DAIRY FARMS, INC.

REFERRED TO: RESPONDED RESPONSE m‘gﬁﬁl{gg CONDITIONS
£ | ima| g | o [ | gt hocomenr ¢ | o | g | g
~| gl noTice | SI(.‘Iu'\l;Il’I)FAIg?NT IMPAGT NON CEQA > >

CA DEPT OF CONSERVATION:

Land Resources XX X X

CA DEPT OF FISH & WILDLIFE X | X X X

CA OPR STATE CLEARINGHOUSE X | X X X X X X

CA RWQCB CENTRAL VALLEY REGION X | X X X X X X

COMMUNITY SERVICES DIST:

Monterey Park Tract X | X X X

COOPERATIVE EXTENSION X | X X X

FIRE PROTECTION DIST: Westport X | X X X

IRRIGATION DISTRICT: Turlock X | X X X X X X

MOSQUITO DISTRICT: Turlock X | X X X

MT VALLEY EMERGENCY MEDICAL X | X X X

PACIFIC GAS & ELECTRIC X | X X X

RAILROAD: Union Pacific X | X X X

SAN JOAQUIN VALLEY APCD X | X X X X X X

SCHOOL DISTRICT 1: Ceres X | X X X

STAN ALLIANCE X | X X X

STAN CO AG COMMISSIONER X | X X X

STAN CO BUILDING PERMITS DIVISION X | X X X X X X

STAN CO CEO X | X X X

STAN CO DER X | X X X X X X

STAN CO ERC X | X X X X X X

STAN CO FARM BUREAU X | X X X

STAN CO HAZARDOUS MATERIALS X | X X X X X X

STAN CO PUBLIC WORKS X | X X X X X X

STAN CO SHERIFF X | X X X

STAN CO SUPERVISOR DIST 5: DeMartini X | X X X

STAN COUNTY COUNSEL X | X X X

STANISLAUS FIRE PREVENTION BUREAU X | X X X

STANISLAUS LAFCO X | X X X

SURROUNDING LAND OWNERS X

TELEPHONE COMPANY: X | X X X

TRIBAL CONTACTS

(CA Government Code §65352.3) X | X X X

US FISH & WILDLIFE X | X X X

USDA NRCS X | X X X
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