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Referral 
Early Consultation 

 
Date:   August 30, 2021 
 
To:   Distribution List (See Attachment A) 
 
From:   Teresa McDonald, Associate Planner 

Planning and Community Development 
 
Subject: USE PERMIT APPLICATION NO. PLN2021-0012 – WEST MAIN COMPOST 
 
Respond By:  September 14, 2021 

 
****PLEASE REVIEW REFERRAL PROCESS POLICY**** 

The Stanislaus County Department of Planning and Community Development is soliciting comments from 
responsible agencies under the Early Consultation process to determine: a) whether or not the project is 
subject to CEQA and b) if specific conditions should be placed upon project approval. 
 
Therefore, please contact this office by the response date if you have any comments pertaining to the proposal.  
Comments made identifying potential impacts should be as specific as possible and should be based on supporting 
data (e.g., traffic counts, expected pollutant levels, etc.).  Your comments should emphasize potential impacts in areas 
which your agency has expertise and/or jurisdictional responsibilities. 
 
These comments will assist our Department in preparing a staff report to present to the Planning Commission.  Those 
reports will contain our recommendations for approval or denial.  They will also contain recommended conditions to be 
required should the project be approved.  Therefore, please list any conditions that you wish to have included for 
presentation to the Commission as well as any other comments you may have.  Please return all comments and/or 
conditions as soon as possible or no later than the response date referenced above.  
 
Thank you for your cooperation.  Please call (209) 525-6330 if you have any questions. 

 
Applicant:  Machado and Sons, Inc.    
 
Project Location: 1236 W West Main Street, between S Carpenter Road and Crows Landing 

Road, in the Crows Landing area.   
 
APN:   058-003-006  
 
Williamson Act 
Contract:  1978-3106    
 
General Plan:  Agriculture 
 
Current Zoning: A-2-40 (General Agriculture) 
 
Project Description: Request to operate a composting facility on a 23.5-acre portion of a 47.82-
acre parcel in the A-2-40 zoning district, with the end user being Starkey Farms, a nearby farm that 
produces alfalfa, corn, and almonds.  The facility will receive a maximum of 140 tons of feedstock 
per day, which will consist of a combination of landscape residue, vegetative food material, and 
green waste.  Up to 778 cubic yards of feedstock, 10,888 cubic yards of in-process compost (active 
and curing), 500 cubic yards of amendments (gypsum and micronutrients), and 300 cubic yards of 
finished product are expected on site at one time.  The facility will operate Monday through Saturday 
from 7:00 am to 5:00 pm.  The applicant anticipates three full time employees on one shift, one 
mechanic on site two days a week, and one manager on site one day a week.  On site equipment, 
which will be portable but remain on site, will consist of a grinder, front end loader, trommel screen, 
and water truck.  No structures are proposed as part of this request.  Up to 20 incoming truck 
deliveries of feedstock and three outgoing truckloads of finished compost are expected per day.  
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The feedstock will be separated at local municipal solid waste (MSW) haulers transfer stations 
consistent with CalRecycle specifications before arriving at the site.  The feedstock will be delivered 
by 20-yard dump trucks, which will be weighed, then the feedstock loads will be dumped for 
inspection at the feedstock unloading zone, which is anticipated to be on engineered fill (compacted 
CLII AB road base).  Loads that contain greater than 1% contamination, by dry weight, will be 
rejected.  Once the feedstock has passed inspection, material unloaded, and any contaminants 
removed, it is fed into a grinder by a front-end loader and stockpiled for up to seven days, before 
being formed into eight-foot-high aerated static pile (ASP) compost piles by front-end loader, 
located on a 20,000 square-foot concrete slab with embedded aeration piles and nozzle assemblies.  
Water will be added to the piles by water truck to achieve proper moisture content.  Up to 27,500 
square-feet of active composting material is expected on the ASP slab at one time.  Aerated static 
pile compost piles are constructed over a network of aeration pipes and induce airflow into the pile 
using an electric blower that is operated in conjunction with a pile temperature control system, 
cycling air into the pile.  After 30 days, the piles are moved to two curing piles each approximately, 
135 x 60 feet in size and eight-feet-high, located on engineered fill, for 20-30 days.  Up to 20,000 
square-feet of material is expected to be curing at one time.  Once the curing period is complete, 
the finished compost is filtered via portable diesel-powered screening equipment, amendments 
added, loaded onto trucks, and delivered to the end user.  The operator intends to utilize a water 
truck for dust control and to cease grinding operations when wind exceeds 20 mph.  Constant 
temperature monitoring and an onsite water tank with pump will be utilized for fire prevention and 
control.  Vectors are expected to be controlled by applying the best composting practices, which 
include appropriate carbon to nitrogen ratio, sufficient moisture content, and adequate aeration to 
interrupt the fly cycle.  Additionally, the applicant will utilize parasitic wasps, traps, and commercial 
pest control services if necessary.  The project proposes one new well for fire suppression water 
and to utilize portable restrooms for the employees.  No septic systems are proposed.  Other 
proposed improvements include a five-foot-tall berm with 3:1 slopes and a chain link fence with 
fabric around the perimeter of the operation.  Trees are proposed along the northern perimeter line. 
A composite lined storm water detention basin will handle any run off and the water will be recycled 
and used on the ASP curing pile.  The project site has access to County-maintained W West Main 
Street.     
 
 
Full document with attachments available for viewing at: 
http://www.stancounty.com/planning/pl/act-projects.shtm  
 

http://www.stancounty.com/planning/pl/act-projects.shtm
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USE PERMIT APPLICATION NO. PLN2021-0012 – WEST MAIN COMPOST 
Attachment A 
 
Distribution List 

X CA DEPT OF CONSERVATION 
Land Resources   STAN CO ALUC 

X CA DEPT OF FISH & WILDLIFE  STAN CO ANIMAL SERVICES 

 CA DEPT OF FORESTRY (CAL FIRE) X STAN CO BUILDING PERMITS DIVISION 

 CA DEPT OF TRANSPORTATION DIST 10 X STAN CO CEO 

X CA OPR STATE CLEARINGHOUSE  STAN CO CSA 

X CA RWQCB CENTRAL VALLEY REGION X STAN CO DER 

 CA STATE LANDS COMMISSION X STAN CO ERC 

 CEMETERY DISTRICT X STAN CO FARM BUREAU 

 CENTRAL VALLEY FLOOD PROTECTION X STAN CO HAZARDOUS MATERIALS 

 CITY OF:    STAN CO PARKS & RECREATION 

 COMMUNITY SERVICES DIST:  X STAN CO PUBLIC WORKS 

X COOPERATIVE EXTENSION  STAN CO RISK MANAGEMENT 

 COUNTY OF:   X STAN CO SHERIFF 

X DER GROUNDWATER RESOURCES 
DIVISION X STAN CO SUPERVISOR DIST 2: CHIESA 

X FIRE PROTECTION DIST: MOUNTAIN 
VIEW X STAN COUNTY COUNSEL 

X GSA: WEST TURLOCK SUBBASIN GSA  StanCOG 

 HOSPITAL DIST:  X STANISLAUS FIRE PREVENTION BUREAU 

X IRRIGATION DIST: TURLOCK X STANISLAUS LAFCO 

X MOSQUITO DIST:  TURLOCK X STATE OF CA SWRCB DIVISION OF 
DRINKING WATER DIST. 10 

X MOUNTAIN VALLEY EMERGENCY 
MEDICAL SERVICES  SURROUNDING LAND OWNERS 

 MUNICIPAL ADVISORY COUNCIL:  X TELEPHONE COMPANY: AT&T 

X PACIFIC GAS & ELECTRIC  TRIBAL CONTACTS 
(CA Government Code §65352.3) 

 POSTMASTER:  US ARMY CORPS OF ENGINEERS 

 RAILROAD:  X US FISH & WILDLIFE 

X SAN JOAQUIN VALLEY APCD  US MILITARY (SB 1462) (7 agencies) 

X SCHOOL DIST 1: TURLOCK UNIFIED X USDA NRCS 

X SCHOOL DIST 2: CHATOM UNION  WATER DIST: 

 WORKFORCE DEVELOPMENT X CALRECYCLE 

X STAN CO AG COMMISSIONER   

 TUOLUMNE RIVER TRUST   
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STANISLAUS COUNTY 

CEQA REFERRAL RESPONSE FORM 
 

TO:  Stanislaus County Planning & Community Development 
  1010 10th Street, Suite 3400 
  Modesto, CA   95354 
 
FROM:             
 
SUBJECT: USE PERMIT APPLICATION NO. PLN2021-0012 – WEST MAIN COMPOST 
 
Based on this agency’s particular field(s) of expertise, it is our position the above described 
project: 
 
   Will not have a significant effect on the environment. 
   May have a significant effect on the environment. 
   No Comments. 
 
Listed below are specific impacts which support our determination (e.g., traffic general, carrying 
capacity, soil types, air quality, etc.) – (attach additional sheet if necessary) 
 1. 
 2. 
 3. 
 4. 
Listed below are possible mitigation measures for the above-listed impacts: PLEASE BE SURE 
TO INCLUDE WHEN THE MITIGATION OR CONDITION NEEDS TO BE IMPLEMENTED 
(PRIOR TO RECORDING A MAP, PRIOR TO ISSUANCE OF A BUILDING PERMIT, ETC.): 
 1. 
 2. 
 3. 
 4. 
In addition, our agency has the following comments (attach additional sheets if necessary). 
 
 
 
 
 
 
Response prepared by: 
 
 
 Name     Title     Date 
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Appendix A - Site Details 

Project Location 1236 west Main Crows Landing, CA 

 
 

Adjoining Land Uses 
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Assessor’s Parcel Map 
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Conceptual Site design 
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Conceptual Drainage Plan 
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Project Description 

The following describes a proposed composting operation to be operated by Machado & Sons Construction on a 

site in Stanislaus County. The project is located on 23.5 acres of a 48-acre parcel at 1236 South Main Ave, Crows 

Landing, California. The facility will ultimately receive a maximum of 140 tons per day of landscape residue, 

vegetative food material, and green waste. Title 14 composting regulations (Title 14, California Code of 

Regulations, Chapter 3.1.) describe a tiered permitting structure for composting facilities and set forth design and 

operating standards for these facilities.   

 

FACILITY NAME: West Main Compost Facility 

 

MAILING ADDRESS: 1000 South Kilroy Road,  

 Turlock, CA 95358 

 

PHYSICAL ADDRESS: 1236 West Main  

 Crows Landing, CA   

 

LANDOWNER: Dave & Cindy Starkey 

 1643 W Tuolumne Rd Ceres, CA 95307 

 

ASSESSOR’S PARCEL NUMBER: 058-003-006 

 

OPERATOR: Machado and Sons, Inc. 

 Sean Kilgrow, P.E. 

 1000 South Kilroy Road 

 Turlock, CA  93589 

 (O) (209) 632-3963  

 (M) (916) 206-4342  

 skilgrow@machadoandsons.com 

 

REGULATORY CONTACTS: CalRecycle (LEA for Stanislaus County) 

 1001 I Street 

 Sacramento, CA  95814 

 916-341-6772 

 

 

mailto:skilgrow@machadoandsons.com
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Project Overview 

The West Main Compost Facility is being proposed in coordination with local organic waste managers to comply 

with SB 1383/AB 1826 and serve the local agricultural compost market. The facility will receive source-separated 

green waste from local municipal waste haulers.  

This facility will operate in conjunction with Starkey Farms, and other local farms, for off-take of the compost 

material which is consistent with the agricultural use of the property which is currently zoned general agriculture.  

There will be no concentration of other businesses or facilities added due to this use other that what is shown on 

the site plan.  It is expected that there will be four full time employees at the facility complying with the employee 

limitation of the number of full-time, year-round employees involved in the operation.  All maintenance and 

material management tasks will be completed during normal working hours.   

This operation will provide the local farms access to the high-quality compost that the aerated static pile (ASP) 

system will generate.  Moreover, this compost facility will enable the local jurisdictions and other organic waste 

generators to comply with the ambitious recycling mandate of SB 1383.  This facility will not accept any organic 

waste that contains greater that 1% contamination by dry weight.  Our feedstock will be green and vegetative food 

waste from local MSW haulers.   

Surrounding Land Use 

The property is zoned agricultural and the surrounding land use is dominated by developed agricultural uses. Uses 

are a combination of relatively small dairy farms, row crop and orchard growers. The nearest residence is at 1512 

West Main St, Crows Landing. 

Williamson Act 

The Williamson Act number for the site is Williamson Act #:1977-3106.  We are anticipating that no cancellation of 

the Williamson Act will be necessary for this project because the compost will be used for an agriculture purpose.  

Days and Hours of Operation 

The facility will operate Monday through Saturday from 7:00 am to 5:00 pm.  Working ours may shift or expand 

due to process demands caused by seasonal fluctuations per LEA approval.   

Site Description 

The project is located on 23.5 acres of a 48-acre parcel at 1236 West main Ave. Crows Landing, California.  The 

parcel generally slopes to the southwest away from West Main and further to the Tuolumne river.  See ROWD 

report in Attachment G for site, groundwater, soil, geologic and climate related information.   
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Permits and Approvals 

The following permits and approvals govern the design and operation of the facility: 

1. Conditional Use Permit, Stanislaus County 

2. Mitigated Negative Declaration, Stanislaus County 

3. Registration Permit CalRecycle (SWIS # pending)  

4. Technical Report, Central Valley Regional Water Quality Control Board 

5. Authority to Construct/Permit to Operate San Joaquin Valley Air Pollution Control District 

6 Stanislaus County Non-Disposal Facility Element 

Site Capacity 

Title 14 regulations describe a Registration tier for this type of facility and limit all on-site materials to 12,500 cubic 

yards at any one time. The on-site volumes have been estimated as follows using the following assumptions: 

1. Max volume of feedstock delivered to site is 140 t/dy, 6 dy/wk 

2. Max feedstock processing time is 72 hours 

3. Feedstock & compost average bulk density = 40 lb/ft3 

4. Feedstock retention time ~= 30 days 

5. Compost cure time ~= 20 days 

6. Compost amendments: wood grindings, gypsum 

 

Table 1 Estimated Site Capacity 

Assumptions 

Max daily feedstock =  
140 t/dy 
     

Deliveries 6 days per week,  
24 dy/mo 

Feedstock average density =  
40 lb/cf 
 

Onsite Volume 

Bulk Feedstock 
(3-dy retention) 

Active Compost 
(4-week retention) 

Curing Piles 
(3-week retention) 

Additives 
 

Finished 
compost 

420 t = 778 cy  3,360 t = 6,222 cy  
 

2,250 t = 4,666 cy 
 

500 cy 300 cy 

Total material onsite: = 12,466 cy 

 

Table 2 Feedstock Type and Daily Volume 

Feedstock TPD average TPD max 

Green Material 120 140 

   

 

Feedstock delivery 

The feedstock that we will process originates from the local MSW haulers.  The facility will ultimately receive up to 

twenty delivery trucks per day. All loads entering the facility shall undergo load inspection by our trained load 

checkers.  No loads will be accepted without a load check onsite.  
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To increase the probability that the material will remain within CalRecycle specifications for plastic or other 

contaminates the following procedure will be implemented.   

- The incoming green waste will be delivered from the MSW source.  Our goal is to receive the waste in 

accordance with the CalRecycle >1% by volume specification.  To start the operation, we will be running 

the CalRecycle contamination test frequently to confirm contamination levels based on the following 

methodology – https://www.calrecycle.ca.gov/lea/regs/implement/fimguidance 

- The contract with the MSW hauler will specify that the Green material will be sorted at the transfer 

station to the CalRecycle specification.  Upon delivery our crews will inspect every load that enters the 

facility prior to preparing the green waste for composting.  We will either accept the load, perform 

additional sorting/separation, or reject the load.  In the beginning we expect that our crews will need to 

perform some additional sorting but our long-term goal is to work with the MSW haulers to deliver 

compliant waste.   

The facility will keep records of training and load checks performed to meet the requirements set out by the LEA.  

The feedstock will be shredded to – 4” and mixed to the proper C:N ratio before being hauled to the ASP active 

compost piles. All feedstock will be processed within 72 hours of receipt to avoid any odor or vector issues.  

Carbon sources and bulking agents, such as wood chips, will be stored in concrete block bins as shown on the site 

plan.    

If the facility is unable to process the incoming feedstock within the 72-hour time limitation the plan is to divert 

the material to other compost facilities in the area (Recology or Modesto Compost).  

Other Traffic 

In addition to the 20 feedstock deliveries per day, the facility will have 3 full time employees, 2 weekly mechanic 

visits, and weekly visits from management.  We do not plan to sell to the public at this time; therefore, we expect 

no public traffic at the facility.  We do anticipate utilizing the delivery trucks to haul the compost to customers.  

The maximum total daily traffic flow will be 20 vehicles.  Average traffic flow will be 15 vehicles.  Parking and 

portable toilet facilities will be available for all drivers and employees.   

ASP Process 

Aerated static pile compost piles are constructed over a network of aeration pipes and induce airflow into the pile 

using an electric blower that is operated in conjunction with a pile temperature control system that cycles air into 

the pile. The piles are moved once to introduce addition oxygen during the first 30 days, a period referred to as the 

active phase of composting. We can adjust the airflow to manage the pile temperatures and optimize the biology 

of the composting process. 

A study funded by the San Joaquin Valley Air Pollution Control District resulted in the following findings: 

“The comparison of emissions from the 22‐day active composting phase between the ASP and standard 

windrows demonstrated emissions reductions by the ASP of 99% for total non‐methane, non‐ ethane 

VOCs, 70% for ammonia (average of field and lab), 88% for nitrous oxide, and 13% for methane.  The 

overall reduction for CO2 equivalents was nearly 65%. Diesel use in pile construction and active‐phase 

management was 87% less for the ASP system, with commensurate reductions in criteria pollutant 

emissions associated with diesel fuel combustion.  Water used during the composting process was 

reduced by 20%, and land necessary for active‐phase composting is calculated to be reduced by 

55.5%.” 

Aeration is vital to our process.  Aeration maintains aerobic conditions in the pile and optimizes the biology of the 

composting process and pile temperatures to within a desired range.  Moreover, APS reduces offensive odors and 

https://www.calrecycle.ca.gov/lea/regs/implement/fimguidance
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expedites the rate of composting.  When managed properly this technique resolves odor impacts, controls vector 

problems reducing nuisance issues and neighbor complaints.  The operation will use less fuel per ton of compost 

produced than windrow composting, but more importantly reduce the volume of VOCs and CH4 released into the 

atmosphere.   

Table 3 – Emissions Reductions 

 
 

The ASP composting technique reduces the footprint of the active compost pad. Typically, this approach 

significantly reduces the operational footprint from standard windrow compost.  In this case, we plan to have a 

100’ x 200’ ASP concrete slab with embedded aeration piles and nozzle assemblies as shown here. 

Figure 1 – ASP Details   
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ASP Layout and Piping 

 

Amendment 

There are plans to mix soil amendment to the finished compost to create commercial soil products.  The current 

amendment recipe calls for gypsum as an additive.   There will be no more than 500 cy stored onsite at any given 

time.   

Odor impact minimization  

The facility will be required to have and maintain a written Odor Impact Minimization Plan (Please see Appendix 

B). The primary means of odor mitigation are the receipt of relatively benign feedstocks, in small quantities, away 

from a large volume of sensitive receptors. In addition, the facility will utilize an aerated composting system using 

a “compost biofilter” to reduce VOC and odor emissions. 

Compost Biofilter: 

The biofilter consists of a 1’ layer of unscreened compost covering the entire ASP pile.  This filter has active 

microorganisms that reside in the layer and absorb, treat, or block the VOCs and other gases from escaping the 

pile.  Ammonia gets absorb as nitrogen that is sequestered chemically in the pile.    The net result is a mild organic 

order that is not strong or offensive.  Odor only become an issue when the anaerobic bacterial population inside 

the pile grows in a low oxygen environment and begins to consumption of the nutrients releasing H2S gas.  This 

can only happen with improper design or operation resulting in insufficient oxygen filtering through the pile.   

The biofilter also acts as an insulative barrier helping with moisture losses during hot summer temperatures.  The 

piles will start out at 60-65% water content and will lose some of that moisture over the retention time.   
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The biofilter acts as vector barrier to flies, insects, rodents and birds.  Any animal or insect curious or attracted to 

the pile will find the biofilter difficult to penetrate and if penetrated the active compost is hot.    Once the compost 

reaches the curing pile the large majority of the consumable nutrients are gone reducing insect and rodent 

interest.   

Noise Control 

There will be processing machinery, hauling equipment and trucking.  To control noise, deliveries and processing 

work will only be allowed during normal working hours 7:00 AM – 5:00 PM Monday to Saturday.  We also plan to 

construct a berm surrounding the site and plant trees on the North end of the property.   

Stormwater Discharge and Drainage  

The facility will be applying for coverage under the State Water Resources Control Board Order WQ 2015-0121-

DWG General Waste Discharge Requirements for Composting Operations.   We are proceeding under the 

assumption that this will be a Tier I facility as described in the General Waste Discharge Requirements for 

Composting Operations, see Appendix C.  The facility will also comply with the National Pollutant Discharge 

Elimination System via the creation and implementation of a Stormwater Pollution Prevention Plan. 

Self-Monitoring 

We will submit the required reports to the EA or other appropriate authority monthly.  Specifically, we will actively 

need to show SB 1383 compliance and plan to collect the following information: 

1. The types and quantities (in tons) of organic waste entering the facility per day. 

2. The number and types of delivery vehicles in and out of the facility per day. 

3. The number and weight of non-compliant loads. 

4. Recording of any special occurrences, such as fires, explosions, earthquakes, significant injuries, accidents 

or property damage, and all measures taken to address the incident. 

5. Recording of any complaints and all measures taken to address the incident. 
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ODOR IMPACT MINIMIZATION PLAN 
West Main Compost Facility 

 
Title 14 regulations Title 14, CCR Section 17863.4 require that all compostable material handling 
operations and facilities prepare and maintain a site-specific Odor Impact Minimization Plan 
(OIMP). The following OIMP has been developed to assist the West Main Compost Facility in 
complying with these regulations. 
 
Project Name: West Main Composting Facility 
 
Facility Address: 1236 West Main  
 Crows Landing, CA  95313 
 
Landowner: Dave & Cindy Starkey 
 1643 W Tuolumne Rd  
 Ceres, CA  95307 
 
Operator Machado and Sons, Inc. 
 Sean Kilgrow, P.E. 
 1000 South Kilroy Road 
 Turlock, CA  93589 
 (O) (209) 632-3963  
 (M) (916) 206-4342  
 skilgrow@machadoandsons.com 
 
Regulatory CalRecycle Enforcement Agency 
Contacts: Waste Permitting, Compliance and Mitigation Division 
 as LEA for Stanislaus County 
 1001 I Street 
 Sacramento, CA  95814  
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The following provides specific information on compliance with §17863.4 (b) – (d). The text from 
Title 14 is presented in italics followed by the Facility’s proposed method of compliance. 
 
(b) Odor impact minimization plans shall provide guidance to on-site personnel by describing, at a 
minimum, the following items. If the operator will not be implementing any of these procedures, the plan 
shall explain why it is not necessary. 
 
ODOR MONITORING PROTOCOL 
 (1) an odor monitoring protocol which describes the proximity of possible odor receptors and a 

method for assessing odor impacts at the locations of the possible odor receptors; and 
 
The closest receptors will be facility staff and management who will be on-site daily monitoring 
the status of the facility. The site is surrounded by agricultural fields interspersed with ranch 
houses of low density. The closest residence is across W. Main Street and a second residence is 
just to the East (also across W. Main.). There is a large dairy just to the south of the site which 
probably dominates the odor shed in the region. The primary means of odor mitigation are the 
receipt of relatively benign feedstocks, in small quantities, away from a large volume of sensitive 
receptors. In addition, the facility will utilize an aerated composting system using a “compost 
biofilter” to reduce VOC and odor emissions. 
 
Each day the operator will evaluate on-site odors and evaluate planned operations for potential 
release of objectionable odors. Operational practices will be implemented to minimize the release 
of objectionable odors These include good composting practice as described in the Report of 
Composting Site Information (appropriate C:N ratio, sufficient moisture content, adequate 
aeration and/or turning, etc.) to minimize production and persistence of odors; good 
housekeeping measures (like clearing spilled materials between compost piles, eliminating areas 
where water could pond, and maintaining reasonably sized stockpiles of feedstock and finished 
compost). 
 
If the operator detects an objectionable on-site odor, they will follow the following protocol: 
 
I. Investigate and determine the likely source of the odor.  
 
2. Determine if on-site management practice could remedy the problem and immediately take 

steps to remedy the situation. An example of possible sources and likely management actions 
is shown in Table I.  

 
3. Determine whether or not the odor is travelling beyond the site by patrolling the site 

perimeter and noting existing wind conditions.  
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4. Determine whether or not the odor event is significant enough to warrant contacting the 

adjacent neighbors and/or- the LEA.  
 
5. Log the odor source/cause and any corrective actions taken in the Site Operations Log.  
 
 
DESCRIPTION OF METEOROLOGICAL CONDITIONS 
 (2) a description of meteorological conditions effecting migration of odors and/or transport of odor 

causing material off-site. Seasonal variations affect wind velocity and direction shall also be 
described; and 

 
The weather in the project area typically is hot, arid and clear in the summer, winter is short, 
cold, wet, and partly cloudy. The predominant average hourly wind direction in the project area 
varies significantly throughout the year. The wind is most often from the West, for roughly 11 
months of the year. The wind is most often from the North, from December to January. However 
local fluctuations can occur. The closest residents are to the West and North, so most of the 
time the wind will be blowing in the direction of the least-close residents. However still conditions 
can also lead to odor transport. Operators will monitor weather conditions and attempt to time 
material-disturbing activities to coincide with favorable conditions. 
 
COMPLAINT RESPONSE PROTOCOL 
 (3) a complaint response protocol; and  
 
Facility management will use the following protocol in responding to citizen complaints.  
 
Response to Citizen Complaints  
It is expected that the majority of complaints will be received, not by the operator, but by the 
LEA. If the facility receives a complaint (either from the original complainant, from the LEA or 
the Air District) they will follow the following protocol: 
 
1. The Operator will go to the location of the complaint to verify that the compost facility is 

indeed the source of the odor. 

2. The Operator will document the complaint(s) in the Site Operations Log. 

3. The Operator will assess the complaint and the nature of the source of the odor complaint 
and will make a recommendation to the owner within 24 hours of receiving the complaint or 
48 hours should the citizen complaint be received weekends or holidays. 
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4. The Operator will implement one or more of the management practices described in Table 
1. 

5. The Operator will contact the complainant within a reasonable time frame to assess the 
original problem and result after each compliant. 

6. Results and actions will be documented in the Site Operations Log, which serves as the 
Facility’s permanent record. 
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DESIGN CONSIDERATIONS FOR MINIMIZING ODORS 
 (4) a description of design considerations and/or projected ranges of optimal operation to be 

employed in minimizing odor, including method and degree of aeration, moisture content of 
materials, feedstock characteristics, airborne emission production, process water distribution, pad 
and site drainage and permeability, equipment reliability, personnel training, weather event 
impacts, utility service interruptions, and site specific concerns; and  

 
The most significant design consideration was the siting of the facility at a regional landfill, far 
from most sensitive receptors.  
 
Method and Degree of Aeration. The facility will use an positive aerated static pile system 
of composting. Aerated static pile compost piles are constructed over a network of aeration 
pipes and induce airflow into the pile using an electric blower that is operated in conjunction with 
a pile temperature control system that cycles air into the pile. The piles are not turned during 
the first 30 days, a period referred to as the active phase of composting. Airflow will be adjusted 
to manage the pile temperatures and optimize the biology of the composting process. The system 
will include placement of a “compost cap” on top of each pile to absorb odors (and VOCs). 
Aeration rates will be developed to maximize aerobic decomposition, which is expected to also 
reduce VOC and odor production. 
 
Moisture Content. The facility strives to maintain its compost piles between 40 and 60 
percent moisture during the initial and active phase of composting. Aerated static piles tend to 
evaporate significant water which can be difficult to replace. The facility will develop a system to 
replace lost water using sprinklers or a water truck.  
 
Feedstock Characteristics. The facility plans to receive up to 80 tons per day of non-
contaminated soil and other waste containing landscape residue, vegetative food material, and 
green waste. 
 
Airborne Emissions Production. The facility minimizes airborne emissions by minimizing 
dust-producing activities, regular watering of roads and avoiding unnecessary material handling. 
Aerated static pile facilities are not turned, eliminating one of the most significant material-
handling activities on-site. 
 
Process Water Distribution. Process water is added using a water truck.  
 
Pad and Site Drainage and Permeability. The native site soil has been graded to provide 
positive drainage. Depressions and standing water are filled and covered with absorbent materials 
(like wood chips).  
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Equipment Reliability. Most of the key processing equipment (loaders, the grinder) is diesel-
powered and portable. Minor equipment breakdowns are managed by Machado & Sons mechanics 
and typically are corrected within two days. In the event of severe mechanical failure, similar 
processing equipment can be rented from nearby facilities. Machado & Sons maintains good 
relationships with equipment vendors who can provide back up and temporary equipment on 
very short notice. Power failures do not present a significant risk, since most processing 
equipment is diesel powered. Key employees are issued radios or cellular phones for mobile 
communications.  
 
Personnel Training. Facility management provides regular training to new and existing 
employees.  
 
Weather Event Impacts. The most significant weather event impact affecting odors would 
be a prolonged inversion condition. During these conditions, Machado & Sons will minimize 
unnecessary material handling like screening and/or grinding. Under severe conditions regular 
material handling activities may be curtailed until winds decrease.  
 
Utility Service Interruptions. As described above, most of the key processing equipment 
(loaders, the grinder) is diesel-powered and portable. Power outages would not significantly affect 
the composting facility. 
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Table 1 
Sources of Odor and Possible Management Techniques 

 
Source of Odor Possible cause/Assessment Management approach 
Feedstock 
Receiving 
 

Putrescible material (like green material 
or vegetative food material) sitting too 
long prior to being processed or mixed  
 
Material arrives with odors 

Expedite material processing 
 Increase operating shifts 
 Reduce incoming throughput 
First in, first out processing 
Reduce size of material stockpiles 
Create discreet stockpiles with greater surface to volume ratio 
Consider blanketing odiferous materials with a one foot layer of 
woody overs (water lightly to reduce odor releases) 
Consider refusing acceptance of the material. 
Consider finding an off-site use for the material (i.e., deliver to nearby 
composting facilities) 

Material 
Processing 
(Screening) 

Screening volatizes particles Reduce screening activity during stagnant air conditions 
Reduce screening activity when wind is in direction of nearby 
receptors 
Mist water or neutralizer at dust generation points 

Material 
Handling 
(Composting 

Material handling releases odorous gases, 
anaerobic conditions can form odorous 
compounds. 
Ammonia odor (high nitrogen level). 
Sulfur odor (anaerobic conditions). 
Varying odors in pile 
Odors generated after turning 
Excessive temperature. 

Reduce handling activities during stagnant air conditions. 
Create ASP piles which are sufficiently blended. 
Turn regularly to re-establish porosity. 
Maintain adequate moisture in compost piles. 
Avoid over-watering initial mix or in-process piles. 
Increase surface to volume ratios of active piles. 
Increase aeration frequency, check temperatures, check pH, increase 
porosity, and/or add bulking agent. 
Measure oxygen/CO2 content regularly to determine oxygen levels. 
Make piles on a one-foot bed of screened overs to increase air flow. 
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Table 1  
Sources of Odor and Possible Management Techniques (Cont.) 

 
Aisles Storm water allowed to pond 

 
 
Uncomposted material in aisles 

Absorb ponded water with wood chips/other absorbent, fill pothole. 
Clean aisles of spilled material (particularly at the end of each day). 
Remove and replace woody overs and spilled material from unpaved 
areas on a regular basis. 
Apply water and/or neutralizer to reduce dust during dry conditions. 

Curing piles Excessive temperatures 
 

Decrease pile size (height), increase ASP residence time prior to 
moving to curing 

Material 
Handling  
 

Material handling releases odorous gases. Reduce handling during stagnant air conditions. 
First-in, first-out processing 

Material 
Processing 
(Screening) 

Screening volatizes particles and releases 
odorous gases 

Reduce screening activity during stagnant air conditions 
Reduce screening activity when wind is in direction of nearby 
receptors 
Mist water or neutralizer at dust generation points 
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OPERATING PROCEDURES TO MINIMIZE ODOR 
 (5) a description of operating and design procedures for minimizing odor, including aeration, moisture 

management, feedstock quality, drainage controls, pad maintenance, wastewater pond controls, 
storage practices (e.g., storage time and pile geometry), contingency plans (i.e., equipment, water, 
power, and personnel) weather impacts, biofiltration, and tarping. 

 
Machado & Sons operates its compost facility to manage all odor-producing areas of the facility 
so as to minimize the development of conditions that could lead to off-site odor problems.  
Major processing steps include:  
 
Aisles between piles. Aisles between piles can be sources of odor if raw, uncomposted 
material is left for excessive amounts of time without being exposed to the high temperatures of 
composting. The facility will practice good housekeeping methods which include regular patrolling 
of aisles to clean any spilled materials. Aisles can also be a source of odor if storm water or 
process water is allowed to pond in potholes or other pad depressions. Any standing water that 
is discovered will be absorbed with chipped material (or other absorbent) and the depression 
will be filled with pad material (typically dirt or clay).  
 
Compost piles. Odors emanating from the ASP system typically indicate problems in the initial 
mixing, pile porosity and/or moisture content of the pile. Machado & Sons strives to manage its 
compost with appropriate carbon to nitrogen level, assure adequate initial mixing and maintain 
adequate moisture within the compost piles. Any odors detected from the compost piles will be 
corrected using the techniques described in Table 1.  
 
Curing piles. Curing piles have the potential to create odors if material that is not stable is 
moved to curing too soon, or if the pile is made too high (above 12 feet). Machado & Sons plans 
to only cure compost that has undergone thorough decomposition and is ready for curing. All 
curing piles at or below 12 feet in height. 
 
Aeration. The facility uses a third-party Aerated Static Pile system. Aeration rates will be 
controlled via temperature feedback and operator experience. Positive aeration, combined with 
a compost cap is expected to significantly minimize odors and/or VOCs. 
 
Moisture Management. In ASP composting, moisture is particularly important in the initial 
pile-building phase. Additional moisture will be added via water truck or sprinkler system to offset 
evaporated moisture. 
 
Feedstock Quality. Compost feedstocks are all source-separated and are delivered promptly 
to the facility (they are not allowed to sit and generate odors prior to arriving at the facility). 
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Most of the feedstocks do not arrive with odor issues.  Any particularly odiferous loads will be 
covered with chipped organic material to reduce odors. 
 
Drainage Controls. The West Main Compost Facility site is in the process of complying with 
the SWRCB General Order. Drainage will be managed according to the Technical Report 
submitted to the RWQCB. Additional BMPs will be implemented if the drainage areas are 
identified as a significant odor source. 
 
Pad Maintenance. Machado & Sons regularly scrapes the pad in order to minimize ponding. 
Standing water is absorbed using chipped green waste or other absorbent. 
 
Wastewater Pond Controls. As described above, Machado & Sons is in the process of 
complying with the SWRCB General Order. The retention pond will be managed according to 
the Technical Report submitted to the RWQCB. Additional BMPs will be implemented if the 
retention pond (or other drainage areas) are identified as a significant odor source. 
 
Storage Practices. Materials that could generate odor during storage include incoming green 
waste material and vegetative food materials. All incoming compost feedstocks are processed and 
placed in the ASP system within 7 days of receipt. 
 
Contingency Plans. There are two nearby composting facilities (Recology and City of 
Modesto), who could manage feedstock loads during a prolonged odor issue at the site.  
 
Weather Impacts. Operations are curtailed during periods of heavy rain and high winds. To 
date, specific weather impacts have not been identified as contributing to off-site odors. 
 
Biofiltration. The facility will utilize a “compost cap” consisting of processed green material 
(or finished compost) to reduce odors from the tops of the ASP piles. This has proven to be very 
effective at reducing odors and VOCs. 
 
Tarping. The facility does not currently use any tarps for the purposes of odor control. 
 
 
PLAN REVISION 
 (c) The odor impact minimization plan shall be revised to reflect any changes, and a copy shall be 

provided to the enforcement agency, within 30 days of those changes. 
 
A copy of the Odor Impact Minimization Plan will be kept at the facility office/trailer. The OIMP 
will be revised within 30 days to reflect significant changes to operations that affect the OIMP. 
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Appendix A 
TITLE 14 REGULATIONS REGARDING OIMPs 

 
Title 14 Regulations regarding Odor Impact Minimization Plans follows this page. 
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COMPOSTABLE MATERIALS HANDLING OPERATIONS AND FACILITIES REGULATORY 
REQUIREMENTS 

 

Chapter 3.1 Compostable Materials Handling Operations and Facilities Regulatory 
Requirements 

Article 1.    General  

Section 17863.4. Odor Impact Minimization Plan. 
(a) All compostable material handling operations and facilities shall prepare, implement and 
maintain a site-specific odor impact minimization plan. A complete plan shall be submitted to the 
EA with the EA Notification or permit application. 
(b) Odor impact minimization plans shall provide guidance to on-site operation personnel by 
describing, at a minimum, the following items. If the operator will not be implementing any of 
these procedures, the plan shall explain why it is not necessary. 
(1) an odor monitoring and data collection protocol for on-site odor sources, which describes 
the proximity of possible odor receptors and a method for assessing odor impacts at the locations 
of the possible odor receptors; and, 
(2) a description of meteorological conditions effecting migration of odors and/or transport of 
odor-causing material off-site. Seasonal variations that effect wind velocity and direction shall also 
be described; and, 
(3) a complaint response and recordkeeping protocol; and, 
(4) a description of design considerations and/or projected ranges of optimal operation to be 
employed in minimizing odor, including method and degree of aeration, moisture content of 
materials, feedstock characteristics, airborne emission production, process water distribution, 
pad and site drainage and permeability, equipment reliability, personnel training, weather event 
impacts, utility service interruptions, and site specific concerns as applicable; and, 
(5) a description of operating procedures for minimizing odor, including aeration, moisture 
management, feedstock quality, drainage controls, pad maintenance, wastewater pond controls, 
storage practices (e.g., storage time and pile geometry), contingency plans (i.e., equipment, water, 
power, and personnel), biofiltration, and tarping as applicable. 
(c) The odor impact minimization plan shall be revised to reflect any changes, and a copy shall be 
provided to the EA, within 30 days of those changes. 
(d) The odor impact minimization plans shall be reviewed annually by the operator to determine 
if any revisions are necessary. 
(e) The odor impact minimization plan shall be used by the EA to determine whether or not the 
operation or facility is following the procedures established by the operator. If the EA determines 
that the odor impact minimization plan is not being followed, the EA may issue a Notice and 
Order (pursuant to section 18304) to require the operator to either comply with the odor 
impact minimization plan or to revise it. 
(f) If the odor impact minimization plan is being followed, and the EA determines, in a manner 
consistent with section 18302(d), that odor impacts are still occurring, the EA shall direct the 
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operator to prepare and implement an Odor Best Management Practice Feasibility Report 
(Report) as specified in section 17863.4.1. The EA shall consider the results of the Report prior 
to issuing a Notice and Order (pursuant to section 18304) requiring the operator to take 
additional reasonable and feasible measures to minimize odors unless:. 
(1) the EA has evidence that a specific and immediate action would reduce the odor impacts; 
(2) there is an imminent threat to public health and safety and the environment; or 
(3) a nuisance has occurred. 
Note: 
Authority cited: Sections 40502, 43020, 43021 and 43209.1, Public Resources Code. 
Reference: Sections 43020, 43201 and 43209.1, Public Resources Code. 
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I. Executive Summary 

Machado and Sons Construction, Inc. (Machado and Sons) is requesting a Stanislaus County use 
permit for the purposes of Aerated Static Pile composting (ASP) in an agriculturally-zoned 
parcel of land approximately 9-milcs west of the City of Turlock. Machado and Sons is 
proposing to build the West Main Compost Facility in coordination with local organic waste 
managers and will receive up to 140 tons per day of landscape residue, vegetative food material, 
non-contaminated soil, and green waste Tier I feedstock. This Report of Waste Discharge applies 
to the land where ASP composting will be conducted. The proposed facility location is described 
in Table 1 and shown in Exhibit 1, Facility Location Map. 

Table 1: Facility Location 

Address 1236 West Main Ave. 
Crows Landing, CA 95313 

S/T/R Section 20, T5S, R9E, MDB&M 
Latitude Latitude: 3 7.492004 

Longitude Longitude: -121.011339 

This Report of Waste Discharge (ROWD) will apply to the facility location. 

II. Introduction & Background 

The West Main Compost Facility will be located in Stanislaus County approximateiy 9 miles 
west of the City of Turlock. It will be operated by Machado and Sons in conjunction with 
Starkey Farms, and other local farms, for offtake of agricultural compost material, which is 
consistent with the agricultural use of the property dictated by its cun-ent zoning designation. The 
facility will only receive Tier I feedstock as defined by the California State Water Resources 
Control Board and the Central Valley Regional Water Quality Control Board (State Water 
R P<:r.nrt'PC l'r.ntrr.l Rr.<>rrl '){) 1 <;\ _..._~..,_,u..._,. ......... ....,....,..., '-"V.l_J.l..J..VJ. .L-'VU.l\...1-, ~v J_ J J· 

The facility will enable local organic waste generators to comply with the SB 1383 recycling 
mandate. All of the organic waste that will be processed at the facility will be grown or 
processed in Stanislaus County and will consist of separated organics from municipal waste, 
produce processing waste, and local farm crop residue. The operation will provide local farms 
with access to the high-quality compost generated by the ASP system. All organic waste entering 
the facility will be sub]ect to inspection to ensure that no waste containing greater than 1 % 
contamination by dry-weight is accepted. It is expected that the facility will be operated by four 
full-time employees. 

Aerial imagery shows that the land on which the facility is proposed to be constrncted has been 
used exclusively for agricultural purposes. The sun-ounding land has also been used exclusively 
for agriculture. 

This Report of Waste Discharge (ROWD) will apply to the facility location. 

Machado and Sons Construction, Inc. 
Report of Waste Discharge (ROWD) 
West Main Compost Facility 

February 2021 



III. Facility Description 

The West Main Compost Facility will be located at 1236 West Main Avenue, Crows Landing, 
CA 95313 in Section 20, T5S, R9E, MDB&M (Exhibit 1, Facility Location Map). The facility 
will encompass approximately 23 acres of a 49-acre parcel and the volume of onsite material will 
not exceed 12,500 cubic yards at any given time, as specified by Title 14 regulations. Table 2 
includes a breakdown of the maximum expected volumes of different materials that will be 
delivered to the facility and stored onsite. 

Table 2: Onsite Material Volumes 

Assumptions 
Max daily feedstock Deliveries Feedstock average density 

140 tons per day MAX 6 days per week, 
40 lb. per cu. ft. 

120 tons per day AVERAGE 24 days per month 
Onsite Volume 

Bulk Feedstock Active Compost Curing Piles 
Additives 

Finished 
(3-dav retention) ( 4-week retention) (3-week retention) compost 

420 tons = 778 cu. yd. 3,360 tons= 6,222 cu. yd. 2,250 tons = 4,666 cu. yd. 500 cu. yd. 300 cu. yd. 

Total maximum material onsite 12,466 cu. yd. 

The West Main Compost Facility will consist of a parking area, scales, a feedstock unloading 
zone, a grinding slab and grinding equipment storage area, an ASP slab, a curing pile, 
amendment storage, a compost off-haul area, and a drainage pond. A facility layout diagram is 
included as Exhibit 2, Site Plan Map. 

The surface parcel where the facility will be located and composting will occur is listed in Table 
3 below. 

Table 3: Compost Facility Parcel Location 

Facility Address Zip Latitude Longitude County Parcel 
Zoning Name Number 

1236West 
West Main Main 
Compost Avenue, 95380 37.492004 -121.011339 058-003-006 A-2 
Facility Crows 

Landing, CA 

The facility will be constructed on land zoned as "A-2" or General Agriculture. A zoning map 
for the facility and the surrounding property can be seen in Exhibit 3, Zoning Map. The land 
use specified by the Stanislaus County General Plan is shown in Exhibit 4, General Plan Map. 

Topographically, the West Main Compost Facility site will sit at approximately 60 feet above 
mean sea level. In the area of the proposed facility, the valley generally slopes from slightly 
higher elevations in the northeast to lower elevations in the southwest, as shown in Exhibit 5, 
Topographic Map. 
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The proposed site for the facility is surrounded by extensive farmland. As a result, there are 
numerous water supply wells. All of the domestic, industrial, and irrigation wells near the 
proposed facility location are shown in Exhibit 6, Water Well Location Map. The records for 
these wells are included in Appendix 1, Water Well Records. 

There arc several rural residential buildings located close to the proposed facility site. Two are 
located directly to the west of the proposed facility location at distances of approximately 50 feet 
and 400 feet. Another residence is located approximately 360 feet notiheast of the proposed 
location. The site is also surrounded by several dairies which are located at distances of 
approximately 0.15 miles, 0.2 miles, and 0.18 miles to the notih, west, and east, respectively. 

IV. Aerated Static Pile Compost Process 

Feedstock 
The facility will only accept Tier I feedstock that originates from local farms, municipal waste 
haulers, and PG&E excavated soil containing less than 1 % contamination by dry weight. The 
Tier I feedstock will be delivered daily by up to twenty 20-yard dump trucks. All Tier I feedstock 
will be accepted at the weigh station and dumped for inspection at the feedstock unloading zone 
to ensure it meets facility standards. Trained load checkers will perform inspections on all loads 
that enter the facility and reject feedstock that does not meet the standards. No loads will be 
accepted without an inspection. The facility will maintain records of training and load checks 
perfonned. Table 4 shows the expected feedstock amounts that will be onsite on a daily basis. 

Table 4: Feedstock Type and Daily Volume 

Feedstock Average Tons Per Dav Max Tons Per Dav 
Green Material 120 140 
Amendments 30 50 

Once the Tier I feedstock has passed inspection, it will be shredded to a size of approximately 
2.5 inches and n1ixed to the proper C:l'~ ( carbon:nitrogcn) ratio before being hauled to the ASP 
active compost pile. Feedstock will be processed within 72 hours of receipt in order to avoid 
odor and/or vector issues. Carbon sources and bulking agents, such as wood chips and soil 
amendments, will be stored in concrete block bins onsite. 

ASP Process 
Aerated Static Pile compost piies arc constructed over a network of aeration pipes and induce 
airflow into the pile using an electric blower that is operated in conjunction with a pile 
temperature control system that cycles air into the pile. The piles are not turned during the first 
30 days, a period referred to as the active phase of composting. Airflow to the piles can be 
adjusted to manage the pile temperatures and optimize the biology of the composting process. 

A 2013 study titled "Greenwaste Compost Site Emissions Reductions from Solar-powered 
Aeration and Biofilter Layer" was funded by the San Joaquin Valley Air Pollution Control 
District and resulted in the following findings: 

"The comparison of emissions from the 22-day active composting phase between the 
eASP and standard windrows demonstrated emissions reductions by the eASP of 99% for 
total non-methane, non- ethane VOCs, 70% for ammonia ( average of field and lab), 88% 
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for nitrous oxide, and 13% for methane. The overall reduction for CO2 equivalents was 
nearly 65%. Diesel use in pile construction and active-phase management was 87% less 
for the eASP system, with commensurate reductions in criteria pollutant emissions 
associated with diesel fuel combustion. Water used during the composting process was 
reduced by 20%, and land necessary for active-phase composting is calculated to be 
reduced by 55.5%." 

The study has been included as Appendix 2, Compost VOC Emissions Report. 

Table ES-1 from the study shows the reduction in VOCs (volatile organic compounds), NH3, 
and GHG in ASP composting versus windrow composting: 

Table ESwl: Projer;:t Results 

Prototype ASP (22 

Table ES~1: Results of emissions testing in pounds of pollutant per ton of feedstock over the 22-doy active 
composting period. 

Aeration will be vital to the composting process at the West Main Compost Facility. It maintains 
aerobic conditions without turning the pile, optimizes the biology of the composting process, and 
manages pile temperatures to within a desired range to optimize the process. Moreover, ASP 
reduces offensive odors and expedites the rate of composting. When managed properly, this 
technique resolves odor impacts and controls vector problems which reduces nuisance issues and 
neighbor complaints. The operation will use less fuel per ton of compost produced than windrow 
composting, but more importantly reduces the amounts of VOCs and other harmful gases 
released into the atmosphere. 

The ASP composting technique reduces the footprint of the active compost pad. Typically, this 
approach can significantly reduce the operational footprint when compared to standard windrow 
composting. The West Main Compost Facility plans to have one active ASP compost pile, 
located on a slab measuring 200' x 100' x 12' (LxWxH) as shown below. There will be one 
curing pile that will measure 200' x 100' x 12'. 

Oetafl • ASP Proooss SI.ab 
A -

··----···-···-- . 100· ·---···--• 11111 
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The aeration plenum layer is a clean wood chip layer that extends around the perforated aeration 
pipes. This acts as a filter to distribute the air flow evenly and to keep the pipes free of debris 
and clogging. The active compost pile will be composed of a gradation of mixed organics 
ranging from 25:1 to 35:1 C:N ratio. 

Compost Additives 
Additives used in composting at the West Main Compost Facility will consist of bentonite, 
gypsum, diatomaceous earth, and non-hazardous soil. Onsite volume of these materials will not 
exceed 500 cubic yards at any given time. 

V. Odor, Vector, and Noise Control 

Odor 
The facility will be required to have and maintain a written Odor Impact Minimization Plan. The 
primary means of odor mitigation will be the receipt of relatively benign feedstocks. Odor and 
vector impacts will be further minimized by the biofilter layer in the ASP piles. The biofilter is a 
!-inch layer of unscreened compost that covers the entire ASP pile. It has active microorganisms 
within it which absorb, treat, and block VOCs and other gases from escaping the pile. Ammonia 
is sequestered chemically in the piie. The net result is an inoffensive mild organic odor which 
only becomes an issue if the anaerobic bacterial population inside the pile grows and begins 
consuming nutrients and releasing H2S (hydrogen sulfide) gas. The anaerobic bacteria in 
question would only thrive in a low oxygen environment resulting from improper ASP pile 
design or operation causing insufficient oxygen filtration through the pile. 

The biofilter layer also acts as an insulative barrier and minimizes moisture losses during hot 
summer temperatures. The ASP piles start out with 60-65% water content and lose some of that 
moisture during the retention time. 

Vector 
The biofilter acts as a vector barrier to flies, insects, rodents, and birds. Any animal or insect 
curious or attracted to the pile will find the biofilter layer is difficult to penetrate and, if 
penetrated, the active compost is hot. Once the compost reaches the curing pile a large majority 
of the consumable nutrients are gone, reducing animal and insect interest. 

Noise 
There will be processing machinery, hauling equipment, and trucking noises emanating from the 
facility. To control noise, deliveries and processing work will only be allowed during the normal 
working hours of 6:30 a.m. to 4:00 p.m. Monday to Saturday. Machado and Sons also intends to 
further reduce the facility's noise impact by constructing a berm around the site and planting 
trees along the north end of the property. 

VI. Site Drainage 

Machado and Sons will submit for approval a Water and Wastewater Management Plan 
describing how wastewater will be managed at the West Main Compost Facility. The plan will 
include descriptions of the design, operation, and maintenance of the system. 
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Wastewater 

The West Main Compost Facility Wastewater Handling System will be built to comply with the 
specifications required by the General Waste Discharge Requirements for Composting 
Operations set forth by the State Water Resources Control Board. Machado and Sons will 
construct a drainage conveyance system to direct all wastewater runoff to a drainage pond 
located at the southwestern corner of the property. After collection, wastewater will be reapplied 
to the compost pile. 

Storm water 

Machado and Sons will create and implement a Stormwater Pollution Prevent Plan at the West 
Main Compost Facility in order to comply with the requirements of the National Pollutant 
Discharge Elimination System (NPDES). Berms will be erected around the facility to prevent 
run-on and runoff in the event of a 25-year, 24-hour peak storm event. A schematic for onsite 
drainage is included as Exhibit 7, Facility Drainage Concept Map. 

VII. Facility Monitoring 

The West Main Compost Facility will perform regularly scheduled inspections and maintenance 
on all containment structures in order to prevent discharges of feedstocks, additives, 
amendments, compost, or wastewater from creating, or contributing, to contamination, pollution, 
or nuisance. Quarterly inspections will be required for all working surfaces, berms, ditches, etc. 
The facility will also comply with any applicable monitoring required for the drainage pond, 
groundwater, and biosolids. 

VIII. Climatology 

The San Joaquin Valley lies in the central region of the State of California; it is bounded to the 
cast by the Sierra Nevada Mountain Range, to the west by the Coast Ranges and to the south by 
the Tehachapi Mountains. The proposed project site is located in the southwest p01iion of the 
San Joaquin Valley. 

The climate of the northern San Joaquin Valley is classified as a hot Mediterranean type, and is 
characterized by hot summers, mild winters, and moderate amounts of precipitation. The major 
climatic controls in the San Joaquin Valley Air Basin are the surrounding mountains and the 
Pacific High-pressure system over the ocean. The Great Basin High pressure system to the cast 
also affects the valley, primarily during winter months. These influences result in distinct 
seasonal weather characteristics. 

The Pacific High is a semi-permanent, subtropical, high-pressure system located off the Pacific 
Coast. The Pacific High tends to migrate seasonally. During the summer, it moves northward 
and dominates the regional climate. This high produces persistent temperature inversions and a 
predominantly northwest airflow. Clear skies, high temperature, low humidity, and relatively 
good air circulation characterize this season. The Pacific High blocks migrating extra-tropical 
storms, therefore very little precipitation occurs in the summer months. Occasionally, tropical 
air moves into the area and thunderstorms may occur over the adjacent mountains. 

As the Pacific High shifts southward during the fall, its dominance is diminished in the San 
Joaquin Valley. During this transition period, the storm belt and zone of strong westerlies also 
shiHs southward, into California. Three weather regimes generally prevail during winter: ( 1) 
storm periods which arc usually characterized by cloudiness, precipitation, and shifting, gusty 
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winds; (2) clear weather associated with either a buildup of pressure through the interior of 
California following these storms or the influence of a well-developed Great Basin High 
pressure system; and (3) persistent fog or stratus clouds and temperature inversions associated 
with a weak influence of the Great Basin High trapping a layer of cool, moist air in the San 
Joaquin Valley. Thus sky, temperature, and humidity conditions arc much more variable during 
winter. Air movement is also variable, with stagnant conditions occurring more frequently than 
during summer. 

Radiative cooling at night, especially during clear conditions, results in a distinct down slope 
drainage flow. Thus, the mountains provide a distinct diurnal wind pattern of generally northerly 
winds during the day and a westerly drainage flow at night. 

Diurnal wind regimes markedly affect the horizontal transport of air in the project area. During 
the summer, northeast winds dominate the daytime regime. These winds, generated by the 
Pacific High offshore, are enhanced by the San Joaquin Valley orientation and by the thermal 
low that develops in the central valley during this season. In response to this thermal low, air 
moves inland through passes in the coastal ranges, principally the Carquinez Strait near San 
Francisco, and flows to the south in the San Joaquin Valley as an up-valley northwesterly wind. 
This general northwest flow in the San Joaquin Valley is expressed locally as a more 
northeasterly wind under the influence of local terrain. 

Dominant nighttime wind directions during summer are markedly different from those of the 
daytime. Winds with a no1iherly component have a low frequency of occurrence at night. The 
high frequency of west to southwest winds at night is due primarily to down slope drainage flow. 

During the winter months, no1iherly to northeasterly winds remain dominant in the daytime. 
However, winds arc more variable than during summer, due in parl to: ( 1) the southward 
migration of the Pacific High and resultant storm passages; (2) the absence of a strong thermal 
trough; and (3) the varied influence of the Great Basin Iligh. As in summer, winds <luring winter 
nights are predominantly from the west to southwest and are associated with drainage flow. 
Wind speeds are generally higher in summer than in winter in the project area. Calm conditions 
occur most often in winter but are relatively infrequent during either season. 

The mountains to the east, south and west essentially block the region from transport of very 
cold air from the mid-continent in winter, and the relatively cool, marine air from the Pacific 
Ocean during summer. Transport of marine air through the Carquinez Strait during summer has 
a moderating effect on n01ihern portions of the San Joaquin Valley, but this effect is not great in 
the southern portion of the vaiiey. In this area, temperature regimes are influenced primarily by 
topography, the higher elevations generally experiencing cooler temperatures. 

About 90 percent of the precipitation in the San Joaquin Valley occurs from November through 
April, generally in association with storms that move eastward from the Pacific Ocean during 
this period. Precipitation is low because the mountains to the west and south produce a rain 
shadow effect by intercepting prefrontal, moisture-laden west and south winds. The southern 
San Joaquin Valley receives precipitation primarily from cold, unstable, northwesteriy flow that 
usually follows a frontal passage. Table 5 presents climate data representative of the project 
area. 
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Table 5: Representative Temperature and Precipitation Data: Modesto, California1 

Average Daily 
Average 

Month Temperature (°F) 

Low High 
Rainfall (in) 

January 40 55 2.61 

February 43 63 2.38 

March 46 69 2.04 

April 49 75 0.97 

May 55 83 0.63 

June 60 90 0.12 

July 62 94 0.00 

August 62 94 0.02 

September 59 89 0.26 

October 53 79 0.68 

November 45 65 1.36 

December 40 56 2.04 

Annual 51 76 13.11 

FEMA Floodplain 
The area in which the West Main Compost Facility will be built is designated as Zone X 
(Exhibit 8, FEMA Flood Hazard Map), an area of minimal flood hazard, by FEMA. Thus, a 
100-year, 24-hour Isohyetal Map was not prepared due to insufficient data available. 

Evapotranspiration 
Evapotranspiration (ET) is the combination of transpiration (precipitation loss to the atmosphere 
through plant surfaces) and evaporation. In agricultural operations, accurate estimates of 
evapotranspiration are often needed for irrigation schedules, system design, and other matters 
relating to water. 

Temperatures, humidity, wind speeds, soil parameters and plant factors all affect ET. While ET 
can be accurately measured using lysimeters and other similar equipment, estimating ET 
(utilizing analytical and empirical equations) is far more common because measurement methods 
are often expensive and time consuming. 

Formulating an equation for ET is difficult as there are so many factors to include. It is 
complicated to formulate an equation that can produce estimates of ET under so many different 
sets of conditions; therefore, the idea of reference crop evapotranspiration (ETo) was developed 
by researchers. Reference ET is the ET rate of a reference crop expressed in inches or 
millimeters. 

1 US Climate Data Historical Average - Modesto, CA 

Machado and Sons Construction, Inc. 
Report of Waste Discharge (ROWD) 
West Main Compost Facility 

February 2021 

8 



The California Irrigation Management Information System (CIMIS), governed by the State of 
California Department of Water Resources, has created a Reference Evapotranspiration Map 
(Exhibit 9, Reference Evapotranspiration Map) for California, dividing the state up into 
different zones. The West Main Compost Facility site falls into Zone 14 which is described as: 
Mid-Central Valley, Southern Sierra Nevada, Tehachapi & High Desert Mountains, high summer 
sunshine and wind in some locations. Zone l 4 Average Evapotranspiration, by month, is shown 
on Table 6: 

Table 6: Zone 14 Monthly Average Reference Evapotranspiration 

Zone Jan Feb Mar A r Mav Jun Jul __ i\ug Sept Oct Nov Dec Total 
14 1.55 2.24 3.72 5.10 6.82 7.80 8.68 7.75 5.70 4.03 2.10 1.55 57.0 

Va/ups givPn are i11 incheslmnnth 
Source: DTVR. Cal,jiJmia !rrigariv11 i\Ia11agc111ent !11/im11atio11 S,·stem (CIM/S) 

CIMIS also provides more local evapotranspiration data using weather stations located 
throughout the state. The data from the Modesto CTMTS weather station can be found in Table 7. 

Table 7: Modesto Monthly Average Evapotranspiration 

Stn 
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total 

Name 
Modesto 1.12 1.95 3.63 5.27 6.96 7.93 7.99 6.93 5.14 3.46 1.74 1.12 53.24 

Values given are in inches/month 
Source: DWR. California Irrigation Management !11/on11atio11 System (C!MIS} 

Wind Rose 
The appropriate wind rose diagram is included as Exhibit 10, Wind Rose Diagram. This wind 
rose diagram is a visual depiction of wind patterns at a pmiicular site. This diagram depicts 
winds blowing from a direction to the weather station. Meteorological data obtained from 
Modesto, CA, shows wind speeds, direction and frequency. Winds originate predominantly from 
the west with a greater frequency of higher winds than from any other direclion. Winds out of the 
nmiheast also make up a large portion of wind frequency in the area but at lower wind-speeds. 

IX. Soil Characteristics 

According to the United States Department of Agriculture, Natural Resources Conservation 
Service (NRCS), surficial soils present at the area of the West Main Compost Facility include the 
classifications presented in Table 8 below. A soils map depicting the soil types present at the site 
and the surrounding areas is included as Exhibit 11, Soil Type Map. 

Table 8: West Main Compost Facility Soil Types 

Map Unit Symbol Map Unit Name 
Dinuba sandy loam, 

DwA slightly saline-alkali, 0 to 
l percent slopes 

Hilmar loamy sand, 
HkbA slightly saline-alkali, 0 to 

1 percent slones 
Totals for Area of Intercst 
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Hilmar loamy sand is present over approximately 70% of the West Main Compost Facility. The 
soil type is somewhat excessively drained and is derived from sandy and silty alluvium sourced 
from granite. Dinuba sandy loam is present over the remainder of the property. The soil type is 
moderately well drained and is typically derived from alluvium that is sourced from granite 
(NRCS, 2020). The full NRCS soil rcp01i is included as Appendix 3, NRCS Soil Report. 

Percolation tests will be conducted at the site. Pending the result of the percolation tests, it is 
anticipated that the percolation rate for the soils at the facility will not exceed the maximum 
Minutes Per Inch (mpi) rate for the measured groundwater depth at the site (State Water 
Resources Control Board, 2015) 

X. Groundwater Characteristics 

Groundwater in the area of the site occurs in unconfined and confined aquifers within the 
Quaternary Age alluvial sediments. Depth-to-groundwater and groundwater surface elevation 
data were obtained from the California Department of Water Resources. The depth to 
groundwater in the area of the subject property is approximately 25 feet below ground surface 
Exhibit 12, Depth to Groundwater-Unconfined Aquifer). The groundwater surface elevation 
is approximately 42 feet above mean sea level (Exhibit 13, Groundwater Surface Elevation) 
(DWR, 2020). 

The regional groundwater flow gradient is mapped as flowing generally to the southwest based 
upon the groundwater surface elevation map (DWR, 2020). Local groundwater gradients and 
direction of flow may vary due to local groundwater recharge from unlined irrigation canals or 
pumping from agricultural water supply wells. 

XI. Geology/Stratigraphy 

The project site is located in the northern area of the San Joaquin Valley within the Great Valley 
Geomorphic Province of California. The Great Valley Geomorphic Provence of the San Joaquin 
Valley consists of a thick accumulation of marine and nonmarine elastic rocks of Jurassic to 
early Pliocene age which were deposited in a forearc basin located between the Franciscan 
subduction complex to the west and the Sierran magmatic arc to the east (Bartow and Nilsen, 
1990). Younger Quaternary-age alluvial deposits overlie the Great Valley sequence rocks. 

The site is immediately underlain by several hundred feet of Quaternary-age alluvial deposits 
consisting of non-marine sands, silts, and clays and approximately 3,000 feet of non-marine 
continental beds of varicolored sand, clay, and gravel of the Pliocene-to-Miocene age Mehrten 
and Valley Springs Formations. The Mehrten and Valley Springs Formations are unconformably 
underlain by over 10,000 feet of predominantly Cretaceous-age marine sands and shales of the 
Moreno and Panoche Formations which are underlain by crystalline basement rocks of Jurrasic 
age (Bartow and Nilsen, 1990). Surface geologic units in the area of the site are depicted on 
Exhibit 14, Geologic Map. 
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XII. Contacts 

Name of Facility/ Operator 

Phone Numbers 
Current O erations 

West Main Compost Facility
Machado and Sons Construction, 
Inc. 

Primary Contact - Facilit 
--~~-------t----~----------

C or respond enc e Contact 
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REFERENCE 
EVAPOTRANSPIRATION MAP 

DATE: 2/21 EXHIBIT: 9 



WIND ROSE PLOT: 

Modesto CA. Station# 2~1258 
Years: 2013-2017 

WEST 

NORTH .. 

8.01% 

• SOUTH 

DISPLAY: 

Wind Speed 
Direction (blowing from) 

'13.3% 

10.7% 

EAST: 

WIND SPEED 
(Knots) 

>= 21.58 

• 17.11-21.58 

• 11.08-17.11 

• 7.00-11.08 

4.08 - 7.00 

0.97 - 4.08 

Calms: 2.26% 

DATA PERIOD· 

Start Date: 1/1/2013 - 00:00 
End Date: 12/31/2017. 23:59 

CALM WINDS· 

2.26% 

AVG. WIND SPEED: 

6.28 Knots 

TOTAL COUNT: 

43582 hrs. 

DATE 

12/16/2020 

WZIINC . 
BAKERSFIELD. CALIFORNIA 

MACHADO & SONS CONSTRUCTION 
REPORT OF WASTE DISCHARGE -

CARPENTER COMPOST FACILITY 

WIND ROSE DIAGRAM 

DATE 2/21 EXHIBIT 10 



DwA: Dinuba sandy loam, sli. saline
alkali, 0-1 % slopes 

DxA: Dinuba sandy loam, mod. saline
alkali, 0-1 % slopes 

FtA: Fresno sandy loam, sli. saline
alkali, 0-1 % slopes 

HkbA: Hilmar loamy sand, sli. saline
alkali, 0-1 % slopes 

-WdA: Waukena sandy loam, sli. saline
alkali, 0-1 % slopes 

N 

A 
1,000 500 0 1,000 

Feet 

WZIINC. 
BAKERSFIELD. CALIFORNIA 

MACHADO & SONS CONSTRUCTION 
REPORT OF WASTE DISCHARGE -

WEST MAIN COMPOST FACILITY 

SOIL TYPE MAP 

2/21 EXHIBIT: 11 



35 

2 6 
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13 i3 
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,' 

/,(' , .. _:,,i -- .. ---------Li-- ----- .,,,.,, ... ,, .. ,.,., ... T;;r'' -- ;- -:1 .. ,-...... --.. - ... --1, .. ,_ .. ,,,, ,,,,,, ,, ... , ...... , .. _ .... , .. , ............ , ... ,, .. : .................... I 
{j 8 ! . 9 . l ·'ii '. ')-~ ! . ,17 

/ Sources: Esri, HERE, Garm1rt USGS, !n?errnap, iNC.REMENT P, NRCan, Esn japan. METI. 
{, (Tt1ailarjd), NGCC. © OpenSt/eelMap con!ributors.Ja~1d the GIS User Cofnrnur11ty 

Legend 

LJ Project Location 

--- Groundwater Depth Contour 

N 

A 
5,000 2.500 0 5,000 

Feet 

WZIINC. 
8/,,i\EFSF!ELD. C1\LJFCF:Ni;\ 

MACHADO & SONS CONSTRUCTION 
REPORT OF WASTE DISCHA.RGE • 

WEST MAIN COMPOST FACILITY 

DEPTH TO GROUNDWATER -
UNCONFINED AQUIFER 

DATE· 2/21 EXHIBIT 12 



9 

12 

25 30 29 

32 

Legend 

CJ Project Location 

--- Groundwater Elevation Contour 

N 

A 
5,000 2,500 0 5,000 

Feet 

WZIINC. 
BAhERSFlELD. C/.\LIFORN!;-\ 

MACHADO & SONS CONSTRUCTION 
REPORT OF WASTE DISCHARGE -

WEST MAIN COMPOST FACILITY 

GROUNDWATER SURFACE 
ELEVATION 

Esri KO.ma, Esri 1-----~----~------1 
DATE: 2121 EXHIBIT: 13 



Legend 

CJ Project Location 

Geologic Legend 

Stream channel 
dnposits 

f'an deposits 

Basin deposits 

Pleistocene nonmarine 

N 

A 
4,000 2,000 0 4,000 

Feet 

WZIINC. 
BAKERSFIELD, CALIFORNI;.\ 

MACHADO & SONS CONSTRUCTION 
REPORT OF WASTE DISCHARGE -

WEST MAIN COMPOST FACILITY 

GEOLOGIC MAP 

DATE: 2/21 EXHIBIT: 14 



Appendix 1 



Water Well Table 



Map_Nu 

mber 

r,.,1scoo1 
!v'S(002 

Well/J APN P!:'rmitl/ DWR_JI 

706/14 

f.:15(003 17 220 WG\2018·007332 

MSCOOll 022 035 005 12 IJ3 t0159997 

MSCOOS B803 

MSCUOU 989'19 

tvlSCOOl 5'18/44 

MSCOOS Dick:, Sar l 02 1266 792133 
M',(.{}O<J 07·103 966552 

M',Cl):G 12·25 [011185112 

MSCOil 12·77 E0152683 

tvlSC012 94602 15·19 e0269738 

M<;(Ol4 41137 

MSC01S 73880 

f'vl5(0]6 84·259 153752 
MSCOJ7 8f,.2G'.i :G43D 

MSCOJR 16 268 W(R2018 007656 

tvlSCOJtJ 13 364 !:.0205786 

l\,ISC0/0 7036018 14·571 r0317377 

MSC0/1 07-136 815357 

rvlSCG22 08 210 813223 

MSCG23 52.J2 247057 
MSCU24 96269 

t\,•'.5(()2'i 158899 

tviSC02G 247078 
(I/SC02l 49)2% 

~)(()28 1873 24612 

M\C02'J 2'15511 

lv1SC030 38881 

MSC031 146832 
I M\C{H2 21%S~ 

M:>CfH.l 242S5D 

24~20i 

tvlSCD35 /43987 

3769GG 

MS([;P '18 109 700185 

r.1srn.1R 02 oss 7<Fl7?.8 

MSC01'J ')5307 03·300 80343i 
, rv1c.,cn.1t1 1 99.014 811812 

rvl';(Ot.l t,_,]O\il'r I 02 !RI; 8]5385 

r<..-TSC042 1-:ublr• 5?004012 11 15/ CG159994 

IVl)(O.S) 14·246 23838 
U,8311 

GG83G 
rv1sco,;r, Wl 67 2873$7 

89·205 3011D:'J 
, M\CJt.8 'M-l7'J 51\75112 

M~COt.') 7lWJO 

rv:scoso MENDES 03·2D2 803774 

rv:scos1 05·0(,9 

8S-'}<J 17312<) 

MSC054 35.99 700184 

TvVN RNGE SEC Total_Oepth_(feet} 

55 9E 16 559E16 184 

55 9E 16 559£16 72 

55 9E 16 559E16 200 

SS 9E 16 559El6 222 

55 9F 17 559E17 435 

ss <][ 17 559[]7 113 

55 9£ 16 5591:16 140 

55 9£ 17 5S9El7 175 
55 9[ 18 SS9El8 l/l5 

55 9( 17 559E17 280 

5S 9E 15 559£16 150 
ss 9£ 17 559£17 205 
55 9[ 17 559(17 130 
5<; 9[ 18 5S9(18 60 

55 9E 16 559£16 130 
55 9E 17 559£17 135 
55 9E 17 559[17 170 

55 9E 18 559£18 200 

55 9E 18 SS9E18 200 
55 9F i8 5S9E18 360 

55 9E 18 559E18 200 

5S 9E 18 559E18 122 

ss 9t 18 5591:18 220 
55 9[ 19 559[19 232 

ss 9[ 20 S59[20 143 
55 9t 19 5591:19 205 

S5 9!:. 19 559E19 202 
5S ')[ 20 559(20 ]]t, 

559(20 80 

55 9E 20 559£20 64 
55 9E 17 559£17 120 
ss <")[ 20 5'.i9[20 127 
r,s 9[ 20 559[20 156 

9E 20 5S9E20 113 

55 9F 70 5S9F20 115 

55 9F 70 5S9r?O 167 

55 9E 20 559E20 115 

55 <)t: 20 559E20 160 

55 9F 70 5S9F70 125 

ss 9F 20 5S9F20 128 
9l:. 20 S59E20 120 

ss 9t 20 5591:20 175 

ss 9F 20 559E20 
ss 2U 559[2U 280 

9l 20 :>591:20 270 

55 SE 20 559E20 310 
ss 20 559[20 172 
ss ')[ 20 559[20 157 

'1[ 21 S59(21 163 

55 SE 21 559£21 155 

ss 9E 21 559£21 
'.,S 21 559(21 180 
ss 29 SS9E29 16' 

55 9E 29 559E29 180 

Compl_Oepth_(feet) Depth_of_Static_ Screen_lnterv ~::~c;-~;:: 
water_(feet) al_l_(feet) -t)-

Screeri_!nterva1_3_(feet) 

165 17 145-165 

72 

200 60-80 1CO·l40 

200 24 180-200 

435 100-150 255-305 355-365 

60 14 52-60 

133 17 113-133 

136 20 116-136 

135 17 115-135 

220 18 200-220 

140 12 0-56 

210 20 130-210 

130 

60 16 

130 21 

135 16 115-135 

124 104-124 

200 10 80-100 120-200 

130 50-130 

360 240-360 

140 13 60-80 130-145 

122 12 70-120 

152 92-152 

180 160-180 

107 28 97-107 

205 

185 26 65-75 125·185 

68 15 58-68 

80 10 

64 15 

117 24 105-117 

84 

150 130-150 

104 16 84-104 

100 800-100 

130 110-130 

108 17 88·108 
140 32 130·148 

l?.O 14 100-120 

115 12 95-115 

105 16 85·105 

144 30 94-144 

255 40 80-255 

225 40 40-145 

300 30 100·180 260-300 

145 125-145 

112 18 92-112 

163 12 

107 22 87-107 

140 20 100-140 

125 15 100-125 

180 18 160-180 

Purpose 

Domestic 

Domestic 

Domestic 

Public 

Irrigation 

Domestic 

Domestic 

Public 

Domestic 

Public 

Domestic 

Irrigation 

Irrigation 

Domestic 

Domestic 

Domestic 

Domestic 

Irrigation 

Irrigation 

Irrigation 
Dairy 

Domestic 

Domestic 

Domestic 

Test Well 

Irrigation 

Domestic 

Domestic 

Domestic 

Domestic 

Domestic 

Domestic 

Domestic 

Domestic 

Public 

Domestic 

Domestic 

Domestic 

Domestic 

Domestic 

lmgntion 

irrigation 

Irrigation 

Irrigation 

Domestic 

Domestic 

Domestic 

Domestic 

Domestic 

Domest"rc 

Domestic 

Domestic 

Surface_$ Date_Compl 
eal eted 

Location latitude Longitude 

0-90 10/13/1998 9716 Crowslandmg Road 37.497056" ·120.993155' 

37.493485" -120.993477" 

0·20 7/6/2018 9912 N Crowslanding Road 37.494641° ·120.994249" 

9/20/2012 9952 Crowslandmg Road 37.493272° ·120.994236' 

5/16/1977 37.49655S" ·121.003576' 

6/20/1974 9907 Crowslandmg Road 37.494495° 37.494119S' 

0-50 8/20/1994 9900 Crowslanding Road 37.495471" ·120.993943' 

0-100 8/29/2002 9907 Crowslanding Road 37.494680° 120.995140° 

0-42 6/19/2007 1343W. Main St 37.493427" -121 019863° 

0-54 3/15/2012 9633 Crowslanding Road 37.497651" -120.995535° 

0-56 5/21/2012 9467 Crowslnnding Road 37.498897" -120.993966" 

0-20 2/10/2015 37.500109° -120 994860" 

12/1/1925 37.496585" -120.999051° 

12/2/1958 37.507359° -121.012902° 

8/9/1962 37.500325' -120.994219° 

12/14/1984 37.503941° -121.003652" 

10/9/1986 37.499485' -120.999406" 

0-30 1/31/2018 1500 Fulkerth 37.506425" ·121.014365° 

0-20 3/28/2014 1501 W Main Avenue 37.494986' ·121.012659" 

0-20 3/31/2015 1501 W. Main Avenue 37.496710" -121.017689° 

0-50 6/14/2002 1866 West Fulkerth Road 37.505541° -121.019650° 

0-50 1/4/1999 1S00 Fulkerth 37.505287° 121.012972" 

0·50 12/29/1982 37.507415" ·121.013658° 

0-60 8/19/1980 37.492415" -121.013003" 

0-80 8/26/1976 37.48S310" -121.002120" 

37.489508" -121.030475" 

0·20 3/1/1994 37.480375" -121.012887° 

0-20 5/24/1977 37.435433• -121.009003" 

10/5/1967 37.486049" -120995077" 

37.486150" -121.005445° 

707WestMain 37.493488" -121.006042' 

9/12/1982 37.485489° -121.008385"" 

0-20 5/16/1984 37.485136" -120.999438° 

0·20 9/7/1982 37.492695" ·120997062" 

0-20 37 478864' -170.999138" 

0-90 1/3/1990 37 491405' -120.995701" 

0-33 7/22/1998 37.482924" ·120.995060" 

0·24 4/4/2002 37.486009' ·120998619" 

0-40 11/28/2003 10625 Crowslandinr, Road 37 483473" -120995113" 

0-42 1/30/1999 600Ruble Rd 37 485242" -121 001571' 

0-20 9/6/2002 731 Ruble Road 37 486162" 121003382" 

0-50 8/31/2012 525 Ruble Road 37.489364" -120.999097" 

330WestMain 37.492023" -120 998442° 

5/21/1961 37.489369" -120.994817" 

7/13/1961 37.489403" ·120.995765" 

0-20 4/11/1989 37.482053° ·121.005886° 

0-50 5/22/1989 37.4861118"" -120997554" 

0-64 8/11/1994 37.485417" -121.004921" 

10/3/1962 37.49187fi" -120.993397" 

0-26 7/24/2003 37.488278° -120.993972" 

4/21/2005 10562 Crowslanding Road 37.484124" -120.993767" 

0-52 8/3/2007 10338 Crowslanding Road 37.487991° -120.993879" 

0-60 S/17/1985 806W.Unwood 37.478289" -l21.004016" 

0-82 7/25/1998 836 W. Linwood 37.478334" ·121.004677° 



Water Well 

Completion Reports 



OSS9E Section 16 



Wh'l11:R WELL DRILLERS REPORT 

=F· '7 Cif, JJ f 
055/ O 9E~ !(.o "-\ 

P;,ge 1 of l 

Owner's W~ll No. l 

Date Work Began 10/12/98, ll:nd<>d 10/13/98 

Local Perv,it Agemcy STANISLAUS COUN!Y 

Pennit No. 98-173 Permit Date 10/12/98 
1-

-----~--~ GEOLOG!C LOG---------~------~--- WRLl, O'i4NRR ----·· --------

Orientation VERTICAL 
Depth to Firot Water 17 

~- Freom - To---- Deacripticr.n --------~---------~ Wltf,L LOCATION" -----------

9716 CROWS Ll\.!<DING RD o a SAND 

0 17 CLllY 

17 n SAND 

21 lt; CLAY/SAND STREAKS 
36 46 :sum cr.AY 
4~ 53 TAN CLAY 

53 56 SA.'lD 

56 69 Cr.AY 

69 so SAND/CLAY STREAKS 

ea 90 CLAY 

90 94 SAND 

9'ii 101 CLAY. 

101 104 SAND 

104 110 CLI\Y 

no llS SAND/CLAY STRRJUl:S 

115 ll9 CLAY 

119 136 Sl\NO 

136 146 WHITE CLAY 
UG 153 SAND 

1,53 :u;o CLAY 

160 1"4 S/1,ND 

164 170 CL,I\.Y 

170 184 BLUE CLAY 

---- -·······--=---------~-----

CASING (S) 

M10Wf\ L~ND.f.NG 

STAN 

Al?ll Book 

Townah:ip 

r...ttitude 

P>.rcol 

Bectiao 
Longitude 

DegMin!lec 

ACT!VITI & l?LIIN1IBD USR{S) 

Activity: NJiW WELL 

W;)..t:er Supply 

[X] Domestic 

[ l Public 

[ l Irriga.tico 

[ l Indw,tri;tl 

Dri Uing 

Method ROTARY 

l l M<,nitoring 

[ l Teat Well 

[ l Ca.t.hod.ic Prot. 

[ l Heat Exch.mge 

( J Direct Puah 

Fluid MUD 

r J Iujcction 

I J V:.por Extr. 

r sp;u:ging 

l J Rem,adiatioo. 

[ J Ot:h"r 

,__ _____ WJ\.TI1R LEVE!, & i:'!KLD OF COMPLETED WELL -----

Depth of 

st ... tic Water Level 

Eot:imat.e,d Yield 

17 

D"-t." 
(Pt..} Meauured l0/13/9~ 

(May uot h<> ""'P"""""'tative of .a. well'" long--term. yield.) 
Teat Leng-th (Hro.) Tota.I Drawd= __ (Ft.) 

D<!>pth of Boring 184 (Ft.) D"Pth of Completed Well 165 (!'t.) 

Depth Bore I- ·---,----.----·-··--,------!I D<,pth 

li':rom Surfacej Hole 

-----1 Dia. 

Ft. to Ft. I (in,) 

I 
l 
I 

Materiali 

Grad& 

1Inte:crui.ll Gauge J Slot Si::e II FrO!!l Surfa.cel------,------

!Diameterl or W;,11 I if Any 11------
1 {in.) J Thickneas J (in.) II Ft.. to Ft. 

Type Filter Pa 
(eype/eiz 

-.--------f--------i----f------1------11---....,---1--------l-------
o us I 
U5 I 165 I 
_I_! 
_1_1 
_1_1 

............... ~! ----J 

13 

13 

~- Attachnente 

[ J GeolO!fiO Log 

[ l Well C=st, Diag 

( l G<!iophyo ical t,og 

( l Soil/Water ».nal. 

l I 

llLllliK 

SC!l:R!iN 

PVC 

PVC 

! B 160 II O 90 

I e 160 • 062 11 9o l Hs I 
I a __ ! __ I 
I n __ l~I 
I l~l~I 
I »~l~I 

CJ\.IMAT!!R DRILLING CO. , INC. 

CA 953$0 :ioo s. Kilroy 
Report Date 12/10/96 c S7 License No. 

BS!ITON!T.E: 



ORIGIN$l,.. 
firu Original, Oupllwllo ond irlplicale wilh lhe 
01vmott oF wam mounm 
P. 0 130)( 1079 
SACRAMS:NTO S. CALIFORNIA 

: ' '. 'I ~ .. " . " 

STATE OF CAJ.JFORNIA 
..;. PEP:';>RTMENT OF PUS!..IC WORKS 

DIVISlON Of WATER RESOURCES 
1'8 I 

LERS REPORT 

( ( 

' } //.d·I· 

State We~~:;~J?.tF..~/~/l(/ 
Other Well No .... z·:: .. =······-······ 

(Soctlon, 70'16, 7077, 7078, WoterCodc) o ~ L \ Region ..... ·--·-···-·· ..... ,L·-·-····-··· 
( 1) Driller: . 

Name ________ Gust _Olson. ...... - .......... · ............................ . 
Addrcss .. - .... JJ)~. Cahill ..... ,. ............................................... . 

........ Turlock, .. Calif .................. ., ................. . 
Licens~ No ........................ - ... ,_Cbstlfication ..................... - ... -

Owner: 
Name ...... 
Address_ 

(2) Propose! use or uses (check): ( 3) Equipment used 
Domestic t] Municipal'O (c',1,c'ck): · 
Irrigation D / Industrial O Rotary O 
Dom!'Stic and · Test well O Cable [): 

Irrigation O Dug well 0 
Other .......................... ,.................. Other .................. .. 

{ 4) Type of work (check): 
New wdl el Reconditioning of well 0 
Deepening existing well 0 

(5) Well log: 
Toca\ depth of well .. J~L ...... ft. 

Depth. From Ground Surface 

Giv1 dctaH, of formations penetrated, such (tS silt, pcJt, muck, sand, gravel, clay, shn!c, sand
stone, hardpan, rock. Include size of gravel (di~metcr) and s3nd (fine, medium, c.iarse), color 
of material, structure (loose, packed, cemented, soft, hard, brittfo). 

soil 

If additional space is required, continue on D'\'vR Form No. 246-Supplcmcnt, and attach to respective report copies. 

( 6) C.1sing left in well: 
LENGTH 

FT 
OIAMEiER 

lNCHt'.9 

.. ? ...... 

,' ·, 

I --
GING.LE. DOUBLE, WELOE.0, 

OTHER 

s_ingli3 weld~-~- ....... . 

LUG. PER FOOT OR 
GAC-VE: Of." CASING 

14 

l\,EGtONAL WATER l'OLLUT!ON CONTROL._no'AllD ~OPY 
: ', ;,,:··· 

"Sfi:S..TJNG· O!St..OW 
'GROUND BUllFAce, "'· 



Owner's Well Number 

State of California 

Well Completion Report 
Form DWR 188 Complete 10/16/2018 

WCR2018-007332 

Date Work Began 04/30/2018 

Local Permit Agency Stanislaus County Department of Environmenta, Resources 

· Secondary Permit Agency Permit Number 17-220 

Date Work Ended 07/06/2018 

Permit Date 11/09/2018 

We!! Owner (must remain confidential pursuant to Water Code 13752) Planned Use and Activity 
Name xxxxxxxxxxxxxxxxxxxx Activity New Well 
Mailing Address xxxxxxxxxxxxxxxxxxxx 

Planned Use Water Supply Domestic 
xxxxxxxxxxxxxxxxxxxx 

City xxxxxxxxxxxxxxxxxxxx 

Address 9912 N Crows Landing RO 

City Crows Landing 

Latitude 

Deg. Min. 

j Dec. Lat. 37.4946270 

Vertical Datum 

Location Accuracy 

Sec. 

Zip 

N 

,~~·"· ....... ,,,,, __ =,.··- ·-

95313 

Longitude 

xx Zip xxxxx 

Well Location 

County Stanislaus 

w ----------
Dec. Long. 

Deg. Min. 

-120 9942680 

Horizontal Datum WGSB4 

Location Determination Method GPS 

Sec. 

APN 002-039-020 

Township 05 S 

Range 

Section 

09 E 

Baseline Meridian Mount Diablo 

Ground Surface Elevation 

Elevation Accuracy 

Elevation Determination Method 

~---~-

Borehole Information Water Level and Yield of Completed We!i 

Orientation Vertical Specify Depth to first water (Feet below surface) 

Depth to Static 
Drilling Method Direct Rotary Drilling Fluid Bentonite 

Water Level (Feet) Date Measured 

Estimated Yield' (GPM) Test Type 
Total Depth ofBoring 200 Feet 

Test Length (Hours) Total Drawdown 
Total Depth of Completed Well 200 Feet 

·May not be representative or a well's long term yield. 
--

Depth from 
Surface Description 

Feet to Feet 

20 C!aywisand 

40 Hard clay 

55 Clay 

55 60 Clay w/sand 

60 80 Hard clay 

80 120 Clayw/sand 

120 140 Clay w/coarse sand 

140 160 Hard clay 

160 180 Clav 

180 200 I Gia~ w/sand 

(feet) 

-j 

Form DWR 188 rev. 12/19/2017 Page J_ of .2... 



- .... ~~---- ... 
Casings 

Casing Depth from Surface ,s I T~i;:~s)s I Outside 
Screen Slot Size 

ti Feet to Feet Casing Type Material Casings Specificaton Diameter Type if any Description 
(inches) (inches) 

1 0 60 Blank ' PVC OD: 8.625 in. I SDR: 0.41 8.625 
21 I Thickness: 0.41 O 
in. 

1 60 80 Screen PVC OD: 8.625 in. I ~D4~~ I 0.41 8.625 Bridge 0.032 
21 I Thickness: Slot 
in. n-80 100 Blank PVC OD: 8.625 in. I SOR: l 0.41 8.625 
21 I Thickness: 0.410 
in. 

1 100 140 Screen PVC OD: 8.625 in. I SOR: 0.41 8.625 Bridge 0.032 
21 I Thickness: 0.410 Slot 
in. 

1 140 200 Blank PVC OD: 8.625 in. I SOR: 0.41 8.625 
21 I Thickness: 0.410 
in. 

Annular Material 

Surface 
D,pthlmij 

Fill Fill Type Details Filter Pack Size Description 
Feet to Feet 

O 5 Bentornte Other Bentonite 

0 2 Filter Pack 8 X 16 

er Observations: 

Borehole Specifications 

Depth from 
Surface 

Feet to Feet 

0 200 10.63 

Borehole Diameter {inches) 

Form DWR 188 rev. 12/19/2017 

18 0/0 

·-· .. 

................ - ..................... - ........... --·--- ... ........ ,_ .. - ... ··1 
Certification Statement 

l lhe unctersign&d, certify !ha\ this report is cornp!ete ,;1nd m:::cura!e to the bes! of my kno1,v1edge and belief 

Name AARON'S WELL DRILLING INC 

Person, Finn or Corporation 

3800 SWANSON ROAD 

Address 

Signed electronic signature received 
C~57 Ucensed Water vven Contractor 

DENAIR 

City 

08/29/2018 

DWR Use Only 
State Well Number Site Code 

CA 95316 

State Zip 

1010560 

G-57 License Number 

Local Wei! Number 

Latitude Deg/Min/Sec 

TRS: 

Longitude Deg/Min/Sec 

APN: 

Page .1.. of 



OR!GINAL 
File with DWR 
Puge J of2 
Owner's We!! No. QROWSLAJ:':LQINQ 

STATE OF CALHORJ../l,\ 

\VELL COMPLETION REPORT 
lo lnsfnc ti.' 11 Pamphlet 

No. 159997 
Date Work Began JJL1§f2012 Endeci9120l20J2 

Local Permit Agency .Sill...."il.SLAUS CO DEEL.___ 
Permit No, J2~J3'.3 . Permit Date 

ORIENTATION ( ¥') .L VEfFIC1\L HORIZONTAL ANGLE • (SPECIFY) 

DRILUNG DQIARY '"U[" 
1 METHOD '-" ., FLU,D ,'n . . L 
I DESCRIPTION 

Describe material, it.rat,~,. Cl!Y .. , .... fl.. 

10 
1G 

18. 
28 
30 
32 
37 
4{ 

r 
62! 

. e"if 

88 

\sAND 
10• HARD PAN 
15 i SAND 
'17 i CLAY 
18 i SAND 
zaicLAY SAND ST 
301 SAND 
32 i CLAY 
371_SAND 
41L_S:LAY SAND ST 
55 ! SAND ST CLAY 
56! SAND 
tizJ CLAY 
65 [SAND 
71 !'/j[.Ay 
ii! SAND CLAY ST 
soTc[Ay 
88 1SAND ST .. 
92i CLAY 
98 i SAND C . 

107jCLAY 
fog[ SAND 
112 i CLAY 

14:SAND 
.1i4 117 i CLAY .. 
'117: ............ ~1-c :··QAt-:.1n-·~ 
!II; IJV:vrH'tW 

•«--·! -------··l----"-· 
. 11a; 
120 

-- 123· 
--T24 

120' CLAY 
.. 1231SANDFC . 

124 i CLAY ... 

125 i SAND FC 

TOTAL DEPTH OF BORING (Feet) 

. Address s;s;!.,,,'£, ... >-CD.,c'L!~\,.c,, 

--- City CROY\JSLANDINGCA 
CountyST6NJ$LAUS 

APN Book Q22__ Page ():;15 
Township ............................... Range 
Latitude ..... . 

Parcel RDS 
Section 

::i!Alk 

DEG. MIN. DEG. M N SEC 

T.OCATlON SKJ.;Tt;;H·-----.- ACTlv1TY '-' i 
NORTH _,/ .• NEW WELL 

SOUTH 
1/luslmh' or D1~soihe Dfrtmu:e af WeU/mm Ra.flds, IJ1illdiugt, 
Fences, Rivtn., clc anrl attsch a map Use additional µ.1per if 
ncwrn,y, PLEASE: DE ACCURATE & COM!'LCT!L 

MOOJFICATION/REPAIR 
Ooapon 
Othar (Spocily) 

OECTROY {Ouscrtbo 
Procedures and Matet!B!s 
Under "GEOLOGIC LOG" 

PLANNEO USES (L) 
WATER SUPPLY 

Do,nesUc _L Public 
lnigallon Industrial 

MONl'fORING 

TEST WELL 

,ATHODIC PROTECTION··-

HEA T EXCHANGE 

DIRECT PUSH 

INJECTION 

VAPOR EXTRACTION 

SPARGING 

REMEDIATION 

OTHER (SPGCIFY) 

WATER LEVEL & YIELD OF COM1'LETIW WELL 

DEPfH TO FIRST WATER, .... ·-- (Ft) BELOW SURFACE 

O~PlH OF STATLC 
WATER LEVEL .. Z4 
ESTIMAHcO YIELO ' . 

(Fi.) & DATE MEASURED 

(GPM) & TEST T'IPE, 

TOTAL DEPTH OF COMPLETED WELLlQQ__ (Feet) 
TEST LENGTH_ .......... (Hrn.) TOTAL OllAWPOWN_., ... __ ..... {FL) 

J,fa , 1101 be re rese11talive ofa well'.r iom,..term vie/d. 

DEPTH 
FROM SURFACE 

ATTACHMENTS { / ) 
Geologic Log 
We I Construction 0'agmm 

Geophyslca Log(s) 

Solll'Neler Chemical Annysls 
Oiher 

ATTACH ADDITIONAL INFORMA T/ON, IF IT EXISTS 

CASING {S) 
DEPTH 

FROM SURFACE 
ANl\'ULAR MATERIAL 

Ft lo Fl 

CERT!.flCATiON STATEMENT 
!, Uie undersigned, cmtify that this report ts co-,11ple!a end accurate lo Ula best Df my krk,''\•1fo:tig!) and ba:bL 

FflTER PACK 
(TYP8SiZE) 

NAME CALWATER DRILLING co~ INC. ·---·--··---- ........... , .. ,, ........................... --. 
(PERSON FIRM, OR CORPORATION) {TYPED OR PRINTED) 

.3.Q() S. Kilroy Rd.,. 
ADDRESS 

S1gned . .. ... _ ....... _ .. _... .......... . . . ····-···· 
WELL DRILLERlAUTHORIZED REPRESENTATIVE 

·-------- CA_ 95380 _,, __ 

10/02/12 
DATE SIGflEO 

STATE ZIP 
§34218 __ , .. 
C-57 LICQNSE NUMBER 

DWR 188 REV 11,97 IF ADDiTIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



ORIGINAL STATE OF CALIFORNIA 
FIie with DWR WELL COMPLETION REPORT 
Page~_of~- Refer IO /n!lruction Pamphltt 

Owner's Well No.------- No. 5 4 8 7 4 4 
Date Work Began 8 / 19 / 9 4 , Ended _8 __ /_2_0....,/_9_4 __ 

Local Permit Agency -.-::--:------------------------
Permit No. 94-191 Permit Date------------

~--------- GEOLOGIC LOG --------------------- Wk~I T ll\lV"l\lJ."'tl ----------, 

ORIENTATION (L) 

OEPTH FROM 
SURFACE 

- 'IERTICAl _ HOR!l'.011TAL - ANGLE __ (SPECIFY) 

DEPTH TO FIRST WATER ___ (Ft) BELOW SURFACE 

DESCRIPTION 
Ft. to Fl. ....... .......... . Dacribe ma:J.eTial, gtw'n size, ro/Q1'.;, etc. 

(\ ' h ~ni1 
-·--,-----'-"'---'--''------+--....------WELL LOC ON-----

-"---,,-.--'>,!_--,------lo!.~"'"""'-------~.....:..-'---~---1 Address' ··-d_.._"' L>.1 • • ·' l'A. "' l ' 
h ' 14 ' Clav 

14 25 Sand , .. 1---__..___,__..:;;....;;.__,__ __ _.;c__;;;;;.c.;;.,.. ______ -'-----..:.--'----' Clly ~{MD1/£P 

1_.:;;_;,__,,..._=='--+---_::::.;;=:.:::::.---,-'------':--,-"--""--'--1 County Stanis la us C ' ' ' ' 

' . 25 45 Clav & Sand streaks ' ' 
45 ' 56 . Sand ,, \ 

1--'-"---.----.c-"'--...-----'---'-.,,.--'---=.;;...;..c.=-...;;_,.,...c..-'-'~=--,---c-i AP~ Book --- Page Parcel----------
.;;c..-,._;;;..;;;___,__ ___ .=.;:.:.;:;;~-c-'---::---:,,-.,~---,--"'c-.;.......~.......,~-l Tow"'nship Range ___ Section----------" 

'-· Fi¥o '100 . Clav -& Sha1.e 
:102 ' Sand 

...:::..--t.-=..~:___.__ ____ ,,;;:;;.;;=;........;...::;___~===----'------1 Latitude __J_ , NOOTH Longitude __ _,., __ ,__, _ __,_,we""a""r 
DEG. MIN. SEC. DEG MIN. SEC. 

' 
102 :112 ' Clav '.& Shale,. 

-~-=---;--=.c"-=--,-----=--==,.,----------""-----.,.-+----- LOC A Tl ON SK ETCH ----..,..-ACT! Y ITY ( !'..) -
t-="""-=---,...=.:=c._---"-=;;;;,::;:..c...~-..:~===;.;.,..---,-,------1,_._ _______ NORTI-1 ----·-----,- X NEW WELL ' 
112 ·114 . sand\ •. 

114 :120 . ·· ··c1a:v · . 
120 : 131. I ·-sahd, '~--

I 

1 ':\l • 1:4Jl . .Clav 
' . ---' ' .· 

' ' ------'-------------------it5 
' ' . ' -~--------------------~ . ' . . . I 

' . . I . . ' . ' 

MOO!FICA 1ION /REPAIR 

- D£STA0Y (D,,,Cf/1,$ 
PtoCf{Ju(OIJ am:1 M.itflriltl.a 
Umw "Gl:Ol.00/C l.0(.1'1 

ti ·PLANNED USE{SI·· 

tn _ Jii-';;ckNO 
WATER SUPPi. 'f 

X.... Dom.,.lfc 

- Pohtk: 

' , 1··1 K"1 r ri r,., r-
- "TESTWEW' 

' • ...._., a "'-...,J ..._ 
' ' ' ' 
' ' 
' ' 

.---------SOU1H~--------, 
Illmtr•te or Deu:nbt- Dutnnce of Well Jmm LandmatL 

PL~~·A8ctt~rf"~·MmLi?:¥t 

_ CATHODIC Pf!OTEC· 
mm 

- OTH€A {Sf>"Clly) 

' ' 
' ' ' 

---"----~--------------------- ~~~ Rotary FLUID ________ _ 
' ' ' ,___ WATER LEVEL & YIELD OF COMPLETED WELL -

' ' -------r--·--------------------f er:~ ~V~ATIC 1 7 (FL) & DATE MEASURED--------

' ' -·------'----...L..---------------------1 ESTIMATED YIELD' (GPM) !I TEST TYPE---------

14 0 {Feel) TEST LENGTH --- (Hra.) TOTAL DRAWDOWN --- (Fl.) TOTAL DEPTH OF BORlNG 

TOTAL DEPTH OF COMPLETED WELL 13 3 (Feet) • May rn>t be representative of a welli lang-1erm yield. 

DEPTH BORE· FROM SURFACE HOLE TYPE I"\ 
DIA. 

! ! 81 le 
(llleho$) IC 

Fl. to Ft. ~ 

CAS1NG(S) DEPTI-1 ANNULAR MATERIAL 
FROM SURFACE TYPE 

MATERIAL I INTERNAL GAUGE SLOT SIZE 
CE· BEN· i 

GRADE D1AMETER OR WALL IF ANY 
MENT TONITE F!LL FIL THI PACK 

(""""'•l TI-llCKNESS {lr,ctw•) FL to Ft. 
(L) (L) {L) 

(TYPE I SIZE) 

0 :113 12 x~ I PVC 6 160 0 ' 50 X ' 
113 •133 tK - 133 X Gravel 

' 
' ' 
' 

: I 
.----- ATTACHMENTS (.:'.'..)-----------------CERTIFICATION STATEMENT-------------, 

___ G..ologlc loo 

_ Well Cooatrucficn Di.8.grnm 

- G<,ophyolcol L<>g(o) 

_ Sol!1Wat&r Chomlcol An.alyooo 

_ Othar ---------

A IT ACH AD{){T/ONM fNFOf/MA 770N. IF tT EXISTS. 

I, the undersigned, certify that thla report is complate and accurate !o Iha best of my knowledge and belief. 

NAME MASELLIS DRILLING, INC. 
(HRSON, nm, OR COf!!'OAAT!C-N) (T)'F£0 OR PRINTED) 

95357 
CffY STAT[ ZIP 

8124/94 668622 
DATE WC C·51 l!CfNSf NUMllER 

DWR 168RE:V. 7-90 IF ADOlT!ONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



ORIGINAL 
File with DWR 

ST A Tr, OF C,\UFORN!A 

\VELL COMPLETION 
Pnge J of l 
Owner's Weil No ... QEOW§LAN.Ql.t:!Q__ __ 

Refer io !nstf'uction Pamphlet 

No.E01 
Dale Work Begmi Endcct5/21f20i2 __ 

Local Permit .S.IANiSLAUS .G.O..D.EEL __ 
Permit No. ·-- Permit Date ... ::::..:....:=.:.::..,.,. 

GEOLOGIC LOG ----------·--------·--- WELL OWNEfi 

ORIENTATION(.£.) ../ .. VEHflCAL -- HORIZONTAL - ANGLE _ .(SP~C!FY) 

C \ \ 

SOUTH-·--··· 
!flm;trofe or Dt..•s1,;rfbr. {)frmm:~ ofWi!llfmm !wads, lJufldhiv, 
Fences:, River.s,. tic. and ntlnch n map. Use nJditiannl paptr if 
nem,ary, PLEASE !IE ACCU!<.ATE & COMPLETE. 

STATE 7.IP 

Oat.:!pon 
- Oth-0r (Specify) 

DESTROY {Oaecribo I 
Procoduws and Mnleria!s 
Urnlor 'GEOLOGIC LOG· 

PLANNED USES( . .£) 
WATER SUPPLY 

t;; ~ Domestic _ Public 
~ _ trrtgaHnn ~- IMustiial 

MONJTOR!N0 -

TEST WELL··-·

ATHOOIC PROTECTION.

HEAT EXCHANGE.-

DIRECT PUSH ... . 

INJECTION ...... . 

VAPOR EXTRACTION 

SPARGING __ 

REMEDIATION 
OTHER (SPECIFY) 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER---··· {Fl.) BELOW SURFACE 

(Fl.) & DATE MEASURED 5/21/2012 
ESTVMTED YIELD' - .......... - (GPM)& TEST 1YPE ____________ , 

TEST LENGTH __ ... (Hrs.) TOTAL DRAWDOWN ___ (Fl.) 

1------------·--------...:.:..__:c.._...::.... _______ .....,,_-"&,,_,fa,.1;,.;' l:.,1Gc,.l.eb"'e_.,,r"'e'-"1r-"e"'se'-'1'-"1/c,c1lc,.ii'"'e:.,oe.,f-ta,_1"-re,,_,le..l'o:..s:.,fo:.,1,e1 ,..,·l:,oe,._,ri,.,_11=le:,,ld"'.---··-······-· -·· ..... 

Wen ConslrucUon Diagm.m 

Geophysics! Log(s) 

Solfl',Valer Chemical A11alysls 

O!her ---·-n--·------· 
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 

DWR !~8 REV. ll-97 

SLOT SIZE 
!F ANY 
{Inches) 

DEPTH 
FROM SURFACE 



Do 'l'{ot Fill In 
ORIGINAL N~ 73880 fllo 01lginll, Oupllcalo and Trlpllca!o wllh !ho 
RECUONAL WATER POLLUTION 
CONTROL llOARD No,--- STATE OF CALIFORNIA , 
(four/ 11fri,,.oprlr1f# tt#mb,r) Ocher Well No._ ....... :./ ... :· ---------~;---------L----: __ _:_ ______ ,...,.... 

Swc Well No,_,,,, ... ,, ... ,,., ... __ 

(1) OWNHt• 

Name 

Address 

(Z) LOCATION OF WELL: 

Gunl)' S:!;ani sl ans 
R. P. U. or Srrnt No, 

pa st l1t Y:i <>w schooJ and across t.b9 c;i,,..n""B"'J.......__ 
to th" fmrst dnrt ro"'ct t'.hP turn r1e.n"'"t..._. __ _ 

(J) T~E OF WORK (chu:k): 

Now wdl [k D«pcning 0 Abrndon D 

1{ itbanJonmtnl, ,lrse:ribt m~trri,d t1nrl procedurc- Jn llem 11, 

{4) PROPOSED USE. (check): (5) EQUIPMENT: 

Domestic El Industrial O Municipal D Rotary 0 
c~blc D 

Irrigadon O TcstWdl O Odm D O DugWe!l 

(6) CASING XNSTALLED: 1f gravel p3cked 

SINGL.E D OOUEIL.E Cl G"< 

;;.F.:;r.:;o;;;m::....~hc:..-::::•• _ __,_7.:;0:,_:_l:,:.<, _ _.e_§i;,.:,~m::.., _,:::l:,:2~w.::,·"~zil _
0
_o~_·;_;_;:_' ___ \_\

0

._'" ____ ;;, 

(7) PERFORATIONS: 

(8) CONSTRUCTION: 
h. 

(9) WATER LEVELS: 

Na 

·µsco\s 
Pepth d c:ompJ~uJ 'Wdl l "30 

(11) WELL LOG: 

WELL DRILLER'S STATEMENT, 



OSS9E Section 17 



liT Kl'1* ~ ~ !<Q, 

THt:i: IFI.IIU/%~~ 

CEPARTMEW'illl' OF 
N~lmm,tNo~~~~----~ WATER WELL D 
l=1 Ponnit No. D,w,,.__ _____ _ 

(1) (1 

M&,,oo.. 

City_ 

. p;sf. I 

lh9~1 fifs WELL ( See ~=-c:~ h:,m00,_}tJ~~-~--.Ul.::.:fl!L-~ 
W..U add..,.. lf "JJ">t g,..,.,, obove, __ 3? _____ _ 
To.,,..Wp R,u,g~----.-....-

i~lfnte1s"ecti'o'if"'o¥•n1~ an 

We 11 loc:~Uon X 'r'j ___ . 

(5) EQmFMENT, 

Rota!'Y 0 
Cable 0 

Olhor D 

i 

;/ 

(9~@..L: II ii q()i; 
W"4'1lJ"°" ~ -11_z,rovldcdi'I y,,. 0 No X 

(3) 

Recon,t,uctlon 

Reeonditioning 

Hmfrontal W•ll 

W~ .train .....i..i ~t pollution? Ye• O No O lnt•=~---~ 

{ 11) WELL mf.'1'S: 
Wm• well tt>ri m.&? Yoo fit No O II Yes. by 
T,,:,;,,, of -t Pump ~ il,rllor 0 
D,,p;h ro W1>tor at rnut of te.t 2 S ft. At olld 

~~- i~g~:~ aito<~ 

~ =lyim ..;;,,tl@l> y., D No li yeo, by -'="----~····---·-------1 

Do not 'fill in 

OWR 186 <k£V, 7.16} IF AOO!TIONAL SPACE !S NE:E:t:H!:O. USE NEXT CONSECUTIVELY NU MBE:RE:O FORM ,,.,,_,,o ,.,. °"" ou•c 0,- ""' 

\ 

·'-) 



(1) OWNER: 

Name 
Address 

(J) TYPE OF WORK (check.): 

'1-1 
!ITATI!: CALIFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS .REPORT 

(!!) WEll LOG: 

Total dcpr.h 1 

N"W Well IXl D«p<ning O Reconditioning O Dmroying 0 
/ dt>fr-ucti<m, doscribe m.,/cri•I uul roe.Jure in /Inn / J. 

( 4) PROPOSED USE ( check) : ( 5) EQUIPMENT: 

µ~c OCJlp 
Do Not Fill In 

N? 98949 
State Wdl No·--------

ft. 

Domestic (ID Industrial D Municipal O 
Irrigation D Test Well D Other D 

Rot.iry 
Cable 
Other 

~ 
n 
D 

i ______ .....,.,__.....,. ___ .... S..,'aruL_ ____________ _ 

(6) CASING INSTALLED: 

OTHER: STEELX 
SINGLE~ OOUB!.11: 0 ···--··--·-· 

From 
ft. 

·ro 
ft. 

~itc u( 1h01; or wdl rin,c: 

Diam. 

G,ge 
or 

w.n 

If gravel packed 

Diameter 
of 

llore 

Size of itrnel: 

From 
fr 

(7) PERFORATIONS OR SCREEN: 
T:r c- o( perfotation or ntmc cd screen 

- I 
Front 

fc. 
To 
ft. 

l'erf. 
p,,r 
row 

Rows 
per 
ft. 

Si>:c 
in. x in. 

To 
ft. 

ti 

'~lay & ShaJ e ·-··-···-

1----------------·---·-···--------

·--+-----+------+-----+---------+---------·--· ------------···---~.-
(&) CONSTRUCTION: 
'ih• I ,ut!1c~ unit a,, tc1I p·n:ividtd? Ye, m -. No 0 
Wtre tnY Hr.au ,eslc-d uahut JH2l11..1tign) Yc-l O No D 
from 

it. to ___ -,-_::.;;i<c... -~-------------l-------;-::::---"---,:::,,-------------------
ft. 'Work. ltaUed 6-f.rurn 

(9) WATER LEVELS: 
D•t;i~b H whidi "l'ciu:r VH .6.ut. itu.indi a t;nO'tift ft. 

l? 

WELL DRILLER'S STATEMENT: 
Thi, w.11 "'"' drl//eJ rmdor my juri,Jiction and this r,porl it true lo tht bes/ 

of my knowledg, and befit/, 

Sund~! Incl b,for. jKFla ... tli,$, if kno.... __ 1_,. __________ N_A_M_E~H~e ...... nn==ngs Bros .. Drilling Co~:® Inc .. 
··· · ·-·~, (~'"°"• Srm, a, corpor>tioo) (Typ,i er ft•l•lu/) 

.W'su.n .... d;;;in..._l;.;;tv;..;• ... 1 ;;;•l.";.;.'..i:;;"":.:.f•;;.;';;;";.:;in:.c..:•:;:•;;;.d.;:d;;;.<¥;.;;.d:;:~,;;:.i.:;o.::,.. -----1~ t._,,_....:,f:;.t·--------; 
( l O) WELL TESTS: Addrcs, 

Wu pu.m;, cut: nud.e? Yu O No [11: 

Yitld: ;:al./min. with br,. SIGNED} 

TcrnP{ruurc o( w11<t:; 

Wu ~ltc-tric lot mxde o( ~·elt? Ye1_[~]-_N_"_o ~l',l
0 
___ l_f~Y_<>~, -''-"-'"-"'~H.~---

SKETCH LOCATION OF WELL. ON REVERSE SIDE 

DWR 160 (REV. G·~O> 



ORIGINAL 
File with DWR 
Pagel ofl 
Owner's Well No. 
Date Work Began .Q/.~'££',1'1£_ ___ _ 

Local Permit 

STATE OF CA1.IFORN1A 

W°ELL CO:M:PLETION 
liefer 10 lmtrJcrion Pamphlet 

No.7921 

Permit No.~===-------- Permit Date...:::.:..:.:===--···-····--····-··-·--
~---------- GEOLOGIC LOG ---------------------- \VELLOWNF.R 

1-•. - •.•• ::: . .:..:.-.•....• _::::..::..:.=..:.:..:::::_ ___________________ 1 A.PN Book ___ Page Parcel---------

1--...:...:..:. __ ...c.-..,.-:-------------------·-----1 Township Runge·---·- Section ----------
Latitude __ J.:.._...1-____ 1 , I 

LOCATION SKETCH----r-ACTJVITY (:'.) 
L_ _ _:_:-=., __ =c:..,.=.;:;_:;:;;;_ _______________ •..• ___ i---------- NORTH ------- ...J.L. NEW WEll. 

DEG. MIN. SEC. DEG. MIN. St:C. -~·-1 

t;; 
lU ------- -~ $ 

j__ __ ....;. ___ -4 ____________________ ·--·-

!--------- SOUTH ------·'--·--·-•··----···---·~-------------------·-----1 l!lu.straie or Describe Dirt.Wi:evf Wd!fmm Roads, Buildir,.gs, 
Fe:::1<:~ 1 River$, ex. ~d u..=,.u:h a map. U5e additk:·r,;tl :r..i~ if 
n«:emry. PLEASE BE ACCURATE & COM.\'u:TE. 

!----~--------------·-----··-~---------· 

MODIF!CATlON!REPA!R 

- Deepao .. I 
·-- O!har 1Specoy) l 

_ DESTROY (Describe 
Prcr.,.edures and M~t1:1ia!.zi 

I 
PLA~~;;Ei~~~~ ~:~G'I 
WATER SUPPLY 

t;j ---·- Domestic --->L Pub'.!C , 
i:5 -·-- li'"i'lgatlo:-i _ \n,:ustr>o:11 

MONITORING-. 

TEST WELL_ 

TrlODIC PROTECTION.

HEAT EXCHANGE ....•.. 

DIRECT PUSH_ 

INJECTiON 

VAPOR EXTRACTION-··· 
SPARGIN(;_ 

REMEDIA TICN ...• 

OTHER (SPECIFY) ....• 

WATER LEVEL & YlELD OF COMPLETED \V.ELL 

1----·-'---·-_;.-------------·---------1 WATER 

[
TOTAL DEPTH OF BORING .. 1ZhL .. __ (feet) 

TOTAL DEPTH OF COMPLETED WELLJJJL ___ (Feet) -----

MATERIAL/ 
GRAOi: 

CASING(S) 

ESTIMATED YIELD '---- (GPHj & TicST 

TEST L~NGTH ____ (Hi,;.) TOTAL ORAWDOWN. __ . __ (FL) 

M, •not/Je 



OR1G!NAL 
Fife with DWR 

Dare Work Began 

Local Permit 

STA TE OF C/\LIFORN!A 

WELL COMPLETION REPORT 
Refi~r tu Jmrrncticn hn;phtei 

No. 148642 

Permit No. Permit Dnte ...=c...c..:..:..c::..:c...:.c.c... ____ _ 

GEOLOGfC LOG ·------- W!'LL OWNER 

ORIENTATION(./) •. ./_ VERTICAL HORIZONTAL ANGLE (SPECIFY) 
DRILLING 

c-c-c~·-c-c--, METHOD !l_QI8RY__ FLUID tlllUD 
DESC!Ul'TfON 

Describe_!:"l_(J_lfJ!'ial, gm/11, size, _color, etc. ______ ..... 1--------------

Parcel ____ _ 
.. .... -- Range ____ Section 

SEC 
LOCATION SKETCH------,-- (~) 

•-········ ·--'--- ·'···-'-...c..cc...c..-------· .... ·····-·----·-----------!--··-···········---- NORTH -· ..• £ NEW Wf:\.L 

I 

1-
{.f) 

MODIFICATION/REPAIR 
Deepen 

-- Olher (Spsclfy) 

DESTROY (Oescnbe 
Prrn;adurn!> a.id Matorlals 
Undor "GEOLOG!C LOG" 

PLANNED tJSES ( ,,: ) 
WATER SUPPLY 

1--. ..:.::: __ .__ __ ~ __ ::.... .. ; ... ::..c:c:.....:.--.. -------·········-·---·· I~ 
~ __ OomasHc .A •• ./, Public 
u) _ Jmgallon lnduslrinl 

·- SOUTH -···· ----
l/11atNti! or Dt'-H:rifu: Diuam:e of Wdl /mm lbmi.;, Build/Jff;J, 
Fentes, Riveu, clc. Md c.!tnch a map. Use 11.dditlom1l paper if 
""'""''Y· PLEASE m: ACCURATE & COMPLf,T£. 

MONITORING --

TEST WELL_ 

ATHODIC PROTECTION.

HEAT EXCHANGE

DIRECT PUSH ..•... 

INJECTION -·· 

VAPOR EXTRACTION _ 

SPARGING_ 

REMEDIATION ..... 

OTHER (SPECIFY)_ 

WATfm LEVEL & YIELD OF CO!\-fl'LETED \VELL 

DEPTH TO FIRST WATER--- (fl.) BELOW SURFACE 

DEPTH OF 
3/15/20i2 ____ 1 (FL) & DATE MEASURED 

1-----'--------'------------------------1 ESTIMATED YIELD '-· ····-··-- (GPM) & TEST TYPE ____ _ 

TOTAL DEPTH OF BORING _f§_O ___ (Feet) TEST LENGTH---(Hrs.) TOTAL DR,WI/DOWN __ (fl.) 

TOTAL DEPTH OF COMPLETED WELL220 (Feef) Ma -term •ie!d. 

DEPTH 
FROM SURFACE 

Fe lo 

ATTACHMENTS ( L) 
Geologic Log 

_ Woll Construction Diagrnm 
_ Geophysical Log(s) 

-·- SoW\Valor Chemical Analysis 

- Other----
ATTACH ADDITIONAL INFORMATION, IF tr EXISTS. 

DWR !BB REV. 11--97 

GAUGE 
OR WALi. 

THICKNESS 

SLOT SIZE 
IF ANY 

{inches) 

l...O!CLLiu....--1---6« ........ SDR26 ·--··--
..... SQ'Llh'-"-+----'-"-'~ , ............ ,,=-.~--"''"'"·· 



ORIGINAL 
File with DWR 
Page l of 1 
Owner's Wei! Nn .. 94602 ___ ··-

Dnle Work l3egan ~-"'='"-"'%......·--·-

STATE OF CALlFOft}HA 

W.ELL 
Refer to ln<tfruction Pmnphiet 

No, 

1 f, } 
/·-"-· 

Ended~10f2015 

Parcel----------
··-·---···· Section---·· 

MOO!FICATIONiREPAlf, 
DeepBn 
Olher (Specify) 

- ~~~!:u~;~ {~~s~J:funars 
Und<Jr "GEOLOGIC LOG" 

PLANNED USES(.£) 
WATER SUPPI.Y 

t; Oameslic _ Pubk; 
ii) lnigt'!llo11 ~·- !ndus\dai 

•--------- SOUTH ---
------! JJfuJtrate m· Dncdbe Distafla qf Welljroi;i Rrxu/s, lt.$i/ding:,, 

Fem:es, Rivi:r~, etc. ond Wach !l mJp, Use iidditicnn! pp?r if 
ntetsrnry. PLEASE iJf; ACCUHATE & COMn .• r.::n,;. 

MONITORING -· • 

TEST WELL_ 

ATHQDIC PROTECTION_ 

HEAT FXCHANGE

OIRECT PUSH_ 

INJECTION ··

VAPOR EXTRACTION -···· 

SPARG!NG ""''"'"'· 

REMEDIATION .. 

OTHEI, (SPECIFY)_ 

OH 

WATER LEVEL & YIELD OF COM.!'LE'l'ED WELL 

DEPTH TO FIRST WATER--·········-- (FL) BELOW SURFACE 

ESTIMATED YIELD '--· ......... (GPM) & TEST 1YPE 

TEST LENGHL __ (Hrs.) (OYAL DRt>.WllOWN 

!da 

SLOT SIZE 
IF ANY 
(lnchos) 

5/22/2015 

{FL) 

CERT!HCAT!ON STATE.'vlENT -----·-·-·-----·------~ 

CfTf STATE 



;ECTIONS 5,6,788 T. 6 S. R. 9 E. M. D. B. 8 M. 

8 ~\ "!,z 
~==----c,-,,-=--==-====--==--===-,=:-==-==·:=4 - - -

<:;. I 5 

-As @ 
\ '"o"'\ .?::, \ J:..c, . 

- \C,O,:>.c.~-

\~.o\Ac.. N..~ 

j 

@ 
1 2..::.n.~k. 

- ,.~J..c.-~i-:,. 
'2.~.:::::i::ok.,. ~\ 

083 013 
083 037· 

40 BRADBURY RD. 

57-01 
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fv1AP :Jrnf,, 1",:1rrl --·----· -·------:::.:.;~,_:__,.:_:.,,:;;.. __ _ 
I---·-···-,----,--·-- -- - .. ,-··-------- ------------J 
, ----- ··---------------.<-- - ----,·--------------- __ , __ _ 

L __ .. ,. ~~--------·--·- -
PROFILE LOG 

c ..... -y,....i:;..; 

10 ~,.: 

al 
¥\! 

Ou<+ i.,· JO t,~t;J 

LOCATION of Hn1'. N ( Ill<; 
!\O 

~n1ixi 
w \'luq .1 

':,,:11,,\ V 

10 

00 
C\o•i 17 

'!IQ Sand 'I 

100 If; 

110 
C:lrt,1 

DRILLED BY: !JO 
1';'!) 

na ~Sor~ DATE: 
., 

l.,f/C 

1,H) 

t 04) 

t~l I U) ol<I #"ell tN.; 

UQ Rt::M/,F<'KS• 

1rw 
jl,;f,,) 

,'(l;J 

JH) 

._J,.l 2./U 
I 

1$ 

!. 
JJU I I 

J: I ::.c, 

I 
:1-1 1 

;r~j 1 I 
I· 

?l.v I .1 I Uh 

21:,.., I 
}';J . \ 
j!XJ ''\ 

'~""''' 
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O!UGINAJ. 

FIi@ whi1 DWI 

Notice of Intont No·---------

Locol Penn.It No. or o.~,.2..~5.,___,9 __ _ 

STATE OF CALIFORNIA 

THE RESOURCES AGE:NCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

·µsc o\ W 
Do oot fi,U in 

52 

( 1) OWNER: N1UTie_ ( 12) WELL LOG: Total depth 1 3 5 ft. Dopth of romplotod we~t. 
Ad10J'O..._ _______ _ from ft. to ft. Forn,ation ( De.<:ribe by color, cho.,acter, ,t«, or material) 

Ci~··----~-~ 

(2) LOCATION OF WELL (See instructions): 

Cout1ty $ t il O j 5 j B tJ S Owner'o Well Numbe"------+--"'------'-""'--=''-"'-'--·-+>--------------
Woll o.ddrms II dilfonm! horn ab<>w, _________________ +_...;.....,__--1:..;;,._....,_LULU---"~c---r------------

(3) TYPE OF WORK: 

New Well Q( Deepening O f--µ;.._;_---'~rL.........JUL,l--9!:,-..:u.LJJ.ju:; ___________ _ 

Re<oonstruction O 1-...,.,,..J.-t....i...--!-"'s.'li;.-

Rotory _;(:] 

C•hl~ 0 

Otbcr D 

From 
ft. 

0 

RecondJUonlog 

Horiwntal Well 

Wa. .,..to..,,, 1""1tary """l vrovl,le,J? Yo,X:) No U !! ye,;, to d..¢ 5Q It. 

Wern ru,ita 1eruod against pollution? Yoo O No D Int•rval ft. 

M<tihod o4 sea 

( 10) WA'l'ER LEVELS: 
~ 0£ llnt wat>or, If IO'.l<lWll'-----------------.n. 
StAnrlinrr !eve! aP...e: w<ill completio·n 1 6 ft. 

(11) WEU. TESTS: 
Wa, well te,it made? Yes. O No)P U ye,, by whom?--------1 
7n,<, of test Pump O Bailer O Alr llft 0 
~ to woter at start of t...tc.. ___ ft. At end of teotc_ __ ...:ft 

Ducha,ge gal/mm aflor boun Wator lmnp<H'"'""'"-----1 

~I aruuym made? Yes O No 0: If ye,, by whom?"--------; 

19 __ 

WELL DlULLER.'S STATEMENT: 

Add,,,,,..___...l>L..._,.r.._i._...i,..£J.J.1.w,LY,~-,.L.l.,ll.;,.,.,'--~-~~~---~ 

City, __ .-,..e..x.::..,,~..,_,,,._.....u,.....,_-,-_;___-'-'--'--'~-- '-'"-"-"'-'"-"'----

!W~u~o~'lect:ric~'~log~m~ad!!e!?_]Y'._!:ei!.1DL_!N~oc_QL,!I!,f X:Y""~· ~attach~~·~:Jto:2..!!th~i.!_.!!ropo~rt:!._ __ lJL'::!ic~e~11&e~N~=:f:.:::!::~~~~~l"'f~~!.,f!l~~~!:!:f~±:::::::!::i!::,=::J;;;i!£4 
DWR ;sa (RIIV, 7,1ai ii" ADDITIONAL SPACE 1$ NEEDED. USE NEXT CONSECUT!VEI..Y·l<!· 

I" 
/ 



OiUG!NAl 
FU@ with DWII 

\\JSC o\7 

Notic,i of Intent No. _______ _ 

STAT!;; OF CALIFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

Do not fill in 

Stato Well No 
Local Permit No. or D•l<l,_...;;8::c.6;;._-..::2::..c6::...:::5 __ Other Well No. _______ _ 

(3) TIPE OF WORK1 
New We!l)b ~ng O ...---;-,.,. 

{ 5) EQUIPMENT, 

Rot;try ~ 
Cable O 

Other 0 

Revcrw 

Air 

Recorutruct!on 

Re<:ondltionfng 

Horlzontnl Woll 

Dwtrocdon O (De.crlbe 
deotruction m 
,Procedunt In Iwm 

( 4) PROPOSED 

Were ,mta -.led og,umt pollution? Y .. 0 No D l.ntOJV"'-"l ____ ft. 

M<>tllod ol .. •ling 

(10) WATER LEVELS, 
DeytJ, of Brot water, if !mow,,. ______________ ___., 

Stand.ing level iilier well comple!l 

( 11) WELL TESTS: 
w,., wo!l tMJ ma,lo1 Yeo O No Jb If ye,, by whom? ______ _ 
Type of t .. t Pump D Bailer O Air lLft D 
Th,,pth to water at ,tart of e...~ ___ ft. At eoo of t•••~---1t 

WELL DRILLER'S STATEMENT: 
Complcl _19 __ 

INC. 

Dbch•ri,e •l/mln s.fter oun Wo.wr tempe"'"'-"''-----.....-J Ad.,,,,......_c;;..;;_;;;;;...:;._ _______ '---'-'--'-"'--'----

\1-. Ci"• Zip 9 5 3 5 6 Chomlc,ol ona!yai> m•de? Ye, O No,u lf l'"", by whom? ______ --! " 

Wa, electric log tnodo? y,,. O No lf :m. •tto.ch eopy to !hi, rt Lkon>e No ala of fui, rep()~ I • 2 2 • 1 9 8 6 
own !BS cntv. 7.70, lF ADDITIONAL. SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 



OSS9E Section 18 



ORIGINAL 
,~He with DWR 
Pagel of 1 
Owner's Weil 

STATE OF CALJFORNIA 

WELL C0l\1PLETI0N REPORT 
Refer lo Jnstrnc1ion Pamphlet 

No,Q966552 
Date, Work Began '"'6"'-/"'6/"'2""0'""0~7 ___ _ EndectG/19/2007 

Local Permit Agency .Enuironmeotal Resrn 1rces _______________ _ 
Permit No. 07-103 Pem1it Date .. :?.i~!.£::11!.J. ______ _ 

GEOLOGIC LOG----------,--------- WELL OWl'fER 

ORIENTATION (L) ...,L. VERTICAL -- HORIZONTAL _ ANGLE __ {SPECIFY) 
DRILLING 

,__ _______ METHOD 80TARY FLUID _,,M=ud,,__ __ _ 
DEPTH FROM 

DESCRIPTION 
material, grain, size, color, etc. 

,__ __ 30~• 61 ~•C_la~y ______ ·--------
61 • 63 • Sand 

'---6-3-:---i~Cl_a_y_____ . ··-··-·- -·-~- LOCATION SKETCH----~ 
J--_....c;..;;.,. __ :..::....:::.+..,;.;.:...1.. __________ ----------!--------NORTH---------< 

i02, 11 O I Sand 
121 'Clay 
130' Sand 

MODIFICATION/REPAIR 
-Doopon 
- Other {Specify) 

- DESiROY (Describ• 
Procedures ar.d Maleiials 
Under "GEOLOGIC LOG'' 

..... ·---~---~-----· . ··--------------·····--·-!1--
PLANNED USES(.L) 
WATER SUPPLY 

t;; _L ComesUc --- Public C/) 

J..........-.......;---:---------------------·~ LI) _ lrtigaUor. _ Industrial 

MONITORING -
TESTV>/l':Ll_ 

Al'HODIC PROTECTION_ 

HEAT EXCHANGE
DIRECT PUSH __ 

INJECTION -
VAPOR EXTRACTION _ 

j---:---;---------------------1-------- SOUTH ---------1 
J}l1mro11J· er Describe Distance oJWellfram Roads, B:dldings, 
Fence!i,Rivero,eic:, ind !ltt.i.ch a mllp. Use additional pa.per if 

SPARGING_ 

REf,,ffO[A if ON ~-~ 

OTHER (SPECIFY)--

I 

-!'-----+--------

TOTAL DEPTH OF BORING (Feet) 

TOTAL DEPTH OF COM:PLETED WELL i35 

DEPTH 
FROM SURFACE 

FL 

_ (Feet) 

nmmry. !'Lt.ASE EE ACCURATE & C0/1-1.l'LHE. 

WATER LEVEL & VIELD OF COl\-H'LETED WELL 

DEPTH TO FIRST WATER--- (FL) BELO',\/ SURFACE 

DEPTH OF 
WATER LEVEL -t.L... ___ (Fl.) a DATE MEASURED _6_,n_, _12_0_0_7 ______ , 

ESTIMATED YIELD • (GPM) & TEST TYPE ______ _ 

TEST LENGTH--- (H/5.) TOTAL ORAVVDO\<VN ___ (Fl.) 

Mav 1101 be re resentative of a we/l's !on -term vie Id 

DEPTH 
FROM SURFACE 

Ft. lo Fl 

2 

--- ATTACHMENTS (,_L..,_)...__. __ __,,_-;:============--;::cv"ERRTT!llf;ilr'.cA-~T:-;-!OnNN"cs;T;:;A-:;T;;E:;;:,r,:r'irnviN::i'."~r===========~ 
Goo!ogic Log 

_ VVell Constn.idior: D!agr2rn 

Geophysic,,1 log(s) 

--- So:INV<Jt.er Chernk:al 

-- CH1er ------·----------
ATTACH ADDITIONAL lNFOF?i\1AT!ON, fF 

DWR Hl8 REV. l J-97 

:,r.ri,ernion,,d. ~rt(fy that this report ls complete and ae-.curate to the best cf my '.>:J;ov,1edge and te!ieL 
INC. 



'4 -
\ 

olm;;rNi.J.. 
'i- 11 -. ·l-A) C 

LOCATION NOT Cf!itCKEO -
1Jo Not Fil/ fo , 

fl!~ Orlpln1L l'uplfula ,ntl Trfr,Hal, "'!ih tn, 
ltEGIONAL WA'reR POLL!.JTlON 

CONTROL UOAJUl N,.._5 __ 

WAT.ER \VE.LL DlliLLERS REPO.R T ,. 
N~ 41137 

STATE. OF CALIFORNIA 
(l4U<tl t.Urntrl,AI~ ri:to~ahrJ 

(1) OWNERi 

(;I) TYPE OF WORK (chult): 
Nrw ·,vdt Gt- Dttpc.nh1g O l\t:.<'tit~dhion.!ns O ~(.l!irldn D 
If sb;rmJou"'-mt, Jeurlt< m,,J,rJ,/ ,mJ t'~"Jµrd, Ii,.,,.. 1 L 

(f) PROPOSED USE (cbuk), I (5)° F.QULPM!!NT: 

Domestic 00 fodumi:1! 0 M1.u:ldp~l O Ro,~ry 0 
l ' q ,.,. W 1! 0-- 0th•• 0 I C;i_l:,le G trigauc,n 'e.;t e J - " - Dug Well O 

(6) Cft,SING lNS'f.ALl.ED: 
SlN<lU':~ OOUi'll-£'.Q 

(7) PERFO.RA TIONS1 

,. 
i,, 

------·----,<-,-, 

lt. 

(Ill) WELL TESTS: 
JQ;;!t~ \ 'pl4,~f' h'H fl<thl O "ft-t q 'f'lj> If fllt_.;,_-_l,_•_l_am_l _______ _ 

'\'itl:11 ,tidj~"'-• llfftft h. Jri'<l' iti¥D "h~t-

T~t,f111t>JiK~t~lt4:! -- ·.;1.t.,,brt~I:~~~ 

i·~ ihin-~k l~,:~·~t .. ,111 D·!u:, q ~~ 

(l !} WELL LOG: 

··----------------------------------·~·--··,,.,_..,_.,,....,,.,., __________ _ 

--------------------------

-----------------~--------~--

WELL PRlttJffi'S :ft,',11;,ME'NT, 
'i'b/1 wd/ "'" ,lrlllril .,.,.;,, "'Y J•rhifr:lk• "'"' fkh rrport if '"" iv tb, h,rl fl 

'"J kfftwf,Jgt an• btllt,I, · 

Jill.!L OBterbe.rg &~ 
(i•tO.llflf iitM~ or i:~!J't.!H'i1;~j t·.--: J-,-~,"";-,1-(-·!A-•i'"'t,J-,./--

!,,\clrop 2537 River R.::..o::.a~d;;....._~-------~ 

.... ,,IY----

t>Wll Yo;,u N<>, .!All ,~~v. 



State of California 

Weil Completion 
Form DWR 188 Auto-Completed 11/5/2018 

WCR2018-007565 

Owner's Well Number Date Work Began 01/i?/20·18 Date Work Ended 01131/2018 

Local Permit Agency Stanislaus County Department of Environmental Resources 

Secondary Permit Agency Permit Number 16-268 Permit Date 1012812016 

Wei! Owner (must remain confidential pursuant to Water Code 13752) Planned Use and Activity 
Name XXXXXXXXXXXXXXXXXXXX 

Mailing Address XXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxx 
City XXXXXXXXXXXXXXXXXXXX xx Zip 

Well Location 

Address 1500 fulkerth 

City crows landing 95313 County Stanislaus Zip 

N 
--------

Latitude Longitude 
---------- ---------

Deg. Min. Sec. Deg. Min. Sec. 

Dec. Lat. 37.5062654 Dec. Long. -121.0142309 

Horizontal Datum WGS84 Vertical Datum 

Location Accuracy Location Determination Method 

w 

Activity NewWell 

Planned Use 

APN 

Township 

Range 

Section 

022033005 

05 S 

09E 

18 

Water Supply Irrigation -

Baseline Meridian Mount Diablo 

Ground Surface Elevation 

Elevation Accuracy 

Elevation Determination Method 

Water Level and Yield of Completed Well! 

Orientation Vertical 

Drilling Method Direct Rotary 

Total Depth of Boring 200 

Specify 

Drilling Fluid Bentonite 

----------
Feet 

Feet Tot a I Depth of Completed Well 200 

Depth to first water 12 (Feet below surface) -1 
~~~~ I 
Water Level 10 (Feet) Date Measured 01/31/2018 

Estimated Yield* 500 (GPM) Test Type Air Lift 

Test Length (Hours) Total Drawdown 

·May not be representative of a well's long term yield. 

~------------------------------·------------------------, 
Geologic log - Free Form 

Depth from 
Surface Description 

Feet to Feet 

60 fine sand 

120 fine/coarse sand and clay 

190 coarse sand 
--------------------------··------------------------! 

200 biue clay 

Form DWR 188 rev i 2/19/2017 Page _1.. of 



Casings 

Casing Depth from Surface 
Wall Outside 

Screen j Slot Size 
Casing Type Material Casings Specificatons Thickness Diameter if any Description 

!! Feel to Feet (inches) (inches) 
Type 

(inches) 

1 0 BO Blank PVC OD: 16.000 in. I 0.941 16 
SDR: 17: Thickness: 
0.941 in. --

1 BO 100 Screen 
I 

PVC OD: 16 000 in. I 0.941 16 Milled 0.05 
SDR: 171 Thickness: Slots 
0.941 in. 

1 100 120 Blank PVC OD 16.000 in. I 0.941 16 
SDR 17 I Thickness: 
0.941 in. 

1 120 20 n P\/C OD: 16.000 in. I 0.941 16 Mil!ed 0.05 
SDR: 17 I Thickness: Slots 
0.941 in. 

Annular Material 
-- -.... ,, '"'"'''"·------·--,..· 

Depth from 
Surface Fill Fill Type Details Filter Pack Size Description 

Feet to Feet 

0 30 Cement 10.3 Sack Mix 

30 200 Filter Pack : ~ther Gravel Pack 5/16 gravel 
--

... _ -·~" 
................ 'WC'l,f 

Borehole Specifications Certification Statement 

Depth from I. the undersigned, certify 1t-.at this report is complete and accurine to the best cf my know·lectge and belief 

Surface Borehole Diameter (inches) Name M & M WELL DRILLING 
Feet to Feet 

Person. Firm or Corporation 
0 I 200 25 

4981 SHADOW HILLS SOUTH EAST TURNER OR 97392 
~~~~ 

State Address (.;Jty Lip 

Signed electronic signature received 09/05/2018 947562 

C-57 Licensed Water Well Contractor Date Signed C-57 License Number 

DWR Use Only 

I CSG# I State Woll Number I Site Code I Local Well Number I 
--

I I I l I 

I I I I I I I N I D_1 I I I I !wj 
-· 

Latitude Deg/Min/Sec Longitude Deg/Min/Sec 

Form DWR 188 rev. 12/19/2017 Page of 2 



ORIGINAL 
File with DWR 

STATE OF CALIFORN!A 

WELL COMPLETION 
Refer to l11struclicm Pamp!t!e1 

No. 

EndcJ3/28/2014 
SIANlSUlliS .. CO .... LLL.il-____________ _ 

............ ---··"' ..... -----............. -----1 

·---·············--,--- ··············¥------· 

M0DiFICATIONl!t1'PAIR 
Deepen 
OU,m (Specify) 

DESTROY (De,cdoe 
Procedures a1d Malfldefs 
Under ''GEOLOGIC LOG" 

l'LANNED USES( .. £) 
WA JGR SUPPLY 

t; Domosllc ~~--- _ 
il} Irrigation_ 

SOUTH 
!llu11rt11>! or De:i.?ibe Diu,mc,r ()f Wdlfrrm1 Reads. Bui!diugr, 
Fern:o, Rivfrs, elc. i:rnd 1"ttodi a m~p. Use iirlJiHtmct1 pper if 
necesrnr;. PLEASE BE ACCURATE & COMPLETE. 

MONITORING -

TEST WELL_ 

,ATHOOIC PROTECTION. ·

HEAT EXCHANGE

DIRECT PUSH_ 

IN,JECflON _ 

vr~POR EXTRACTION -

SPARG!NG 

REMEDIATION 

OT!IER (SPECIFY) 

WATER LEVEL & YIELD OF Co:\!PLETED WELL 

DEPTH TO FIRST 'NATER---- {Fl.) BELOW SURFACE 

DEPTH OF STA TIC 
.... -.:......--......... .;..... ___ ....... --·-------------------! WAlER LEVEL .. . ............ {ft) DATC MEASURED -----

HORTNG gQQ 

\\'el! Consi:\;c!icn rnepram 

Gac:,;}1y::,1::::nt Log{s) 

S;!i[/'Na!t3f C!icn:l~i An,1lyi(!i 

Oinc, . 

(Feet) 

MAfEHIAL / 
GRADE 

PL!\STJ..G... 
2J...AS .. IJ.C 

{GPM) & Tf:ST TYPE _____ ....... ·----····-·--···--

TEST LENGTH ____ {Hrs.} TOTAL ORA'vVOVllN ____ (Fl) 

.fap nQ! be representative~Q_(a welts !o11g-ierm rir;,.f.d.""""---------~ 

DEPTH 
FROM SURFACE 



·n1e free P,dobe Reader may be u'.;ed t:i viev, snd complete this form. However. scftv;are musl be purt:lrnsed to complete, s,;:n:c, and rec,sc a scv.-::d lorm 

Fi\e Original wltll DWR State of California 

of 
Wei! Completion Report 

Refer to hls!ruc(on P&r11ptiie( 

No. e0317377 
Date '•Nork Began Date Work Ended 3/31/2015 
Local f'erm,t Agency Stanisiaus Counlv Dept gf Environmental Resources 
Permit Number 14 :5 71 Permit Oa!e 11/26/14 

Loo 
©Vertical 

Direct Ru1arv 

0 Horizontal OAngle Specify ___ _ 

Drilling Fluid Bemonite mud 

Depth from Description 
Fse: 10 Describe male;ial. nr~in ,;,~ mine elt: ·-

3 Top Soii 

S Sand 
20 Clay 

100 Sano/Clay 

151 SamJ/Layers of ,y 

1;;1 192 Sticky Clay 

__ ........ ____ ... +-3_6i_o .. _.,. __ s_c1,_nd/_C__,lay _______________________ ····-···--1 

~\sc cs~() 
Well Location 

Address 1501 W Main A'LQ.JYVest Side of Crows Landino\ 
City Crnws i amlinn County .-""''.'E.:.'-·-_i;:·'·c'!.'"s.'':',c.__. ____ _ 

Latitude N LongitudR _____ _ 
~~~- Deo M!n. 

Datum ____ Dec. Lat. .... Dec. I nnr;. _______ ._ 

t,PN Book-'0"'0"'2 __ Page 036 ____ Parcel ~0~1~8~-----

Township Ranae Section 

Locaf1on Sketch ; Activity 
fSl<atch mu,1 be drawn ~~~~d (lfte/ Imm ;, pnol!J<i.l j (v New. We;! . 

-· _Jr __ -=~"'=--'.....!."-" . 0 Momflcar1or./Repa1r · .. · · ·- - - ..... -·r~, 0 Deepen 

,h \ 0 Destroy . I J\':// /1 
~/ c,,,,~ ! // __ . , Ii O Other ___ I 
N I / { - j ) ' Deswbc prnc~d1:1e$; .inU m11len-!l!~ 

=========··~-~==================---------=~~~~~~-=~~~-~-:-__-.--==·=-.... -.. ~=-----l :Ii ~ ~ I ~yl/ { u•;;~~~,=~c~:~S : G) Water Supply 
~ .. ···----·+---·-.. --+----------------------- './ -- 0Domes!ic 0Publlc 

···-··----------- iji-. ·.·r~-JJ i \ :J~>!n @Irrigation Olndustria! 
,-------,---------1-----·--------------------- ··"" 0 Cathodic Protection 

t-----+-----~c------·------------------1 0 Dewalering f ' {? 1'·~tuif O Heat Exchilnge 
~ ' - · ;,-. £:.-~--- 0 Injection i.: _ _j_ 4::-.:J . 0 Monitoring 

I \ 0 Remediation 
~--------1-----------·--· -~------------< 
.-----+--·----+-------·--··"··-·--------------, ,- · -::--.::-----....:....----------:-_-_:--:-.ii O Sparging 
------....;···---·--------------------------- n .. 1,-i.~;IP,\/~ul~ - - - 0 Test Well 

Depth of Boring 360 

360 

i!.f<J!lirf!le or rJl!:tt:ibt d':siance ofweli fr,;m nn,.ds, bvi!.r~\i1ps, 
riven;, Cit:. Md aaa-:ll a ~up. U!..c .;dd,tior.cl p:i:pcr lf T'i('O::I!<.: 

0 Vapor Extraction 

0 Other 

\1\/ater Level and Yield of Completed We!f 
Depth to first water (Feet below surface) 
Depth !o Static 
Water level (Feet) Dato Measured 03/31/2015 
Estimated Yield • ---··- (GPM) Test_ Type -=Air-'l""i.,_,__n ____ _ 
Test Length 4.Q (Hours) Total Drawdown ___ (f-'eet) 

'Mav not be nwresentative of a wel\'s lonq tem1 vield. 

Casings Annular Material 
Depth from Borehole Wall Outslda Screen Slat Size Depth from 

Surface Diameter Type Material Thickness Diameter Type ff Any Surface Fill Description 
l·---'-F-'-ee'-'t.......,w-"'F--'ecce..ct -.~(~!n""ci."'eo...s.,_'...,....------r-·-------...-"'(ln""c'--h.;;.es"')--,-..,_(1..cn.c.ch""e"'s,.__l -,.----_,....(l.0ches) Feet to Feet 

O 2 40 ..... ,1§.__-~----+'P......c;;..vc _____ +-. 9=--4_1_+-'16;.___~----+c---:::-::-,::---il·-::-0-::---+-I 2:'.'C.O_ .. --. =:· B=en:ro:n::re===:·: o:u:ic:k-=-G=ro.:u-=t----1 
~.o--+, .. 3_6_0_....;.25 --j-s_cr_ee_'n __ ,_r_v_c _____ •• _.94_1 +~~d Slots 0.050 20 _3_G_O_+F_llte_r·_ Pac_k_+3_18'_'_Pe_aG_ra_vel_-_1 

t-·--·--+-·----+i----+----+---·····-----1----+---+------;----u----+-----+------·+-------··---I 

Attachments 
D Geoiogic Log 

D Well Construction Diagram 
D Geophysical Log(s) 
D SoilNvater Chemical Analyses 

D Other-----------
.t,11ac~ aodltional inicrrnatlon. if ll cx:Js!s. 

DWR 188 REV. 1/2000 

Certification Statement 
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and be!ief 
Name M&M Well Drilling-Mike Merritt 

Person, Firm or Corporolion 
4981 Shadow Hills Dr. SE Turne.r OR 97392 

 City ~ siaie'" Zip 
Signed  ______ -ix Joi 947562 

C-57 Licensed Wa\arWell Cont:actor ~ Signed -'c'-_"'5'"'7'"'L;;cic""e-n_s_e_N_u_m_b_e_r ____ _ 

IF ADD!T>ON!,1. SPACE IS NEEOl'O. USE N€X7 CONSECUTIVELY NUMBERED FORM 



ORIGlNAL 
File with DWR 

STATE OF CAUFORc"-'IA 

WELL ,COIVIPLETION 
Page 1 ofl R.tfu to lmtniction Pamphlet 

Om1er's \Veil No~2~--------- No.31 
Date Work Began 06/'12/02 

.S.IANlSl.AU.S...C.0.UfilYJ2E8 .. ______ .. _ .... - ..... - __ 
Permit 

NTATION (.:e".'..) _L VERTICAL -- HORIZO'.-ITAL - ANGLE ,_(S?ECTY) 

r---.,,.=~~.,--,~~f~~g ROTARY FLUlo..:.M::..l.::J.:oD __ _ 
D~PTH FROM \ DESCR.Jl'T!ON ' SURFACE ___ ! 

Ft FL Descnbe material, grain, size, color, etc. 

4 
10, 

1--....:..:-=_:.:---,:..:~7;:~~~:=;.:::~;--·-------------------·1 ti 

...... ---;.----r--------------·---·-··----
---·--,-----------------------------1 

UJ 
5'. 

DEPTH TO FIRST 

DEPTk OF 

1U~c oa\ 

MOO:flCAT ON!KE?A!R 
- Deepec 

Oiher {Spe..;:tfy) 

·- DESTROY (DescribC' 
P':.cedurns ond M.it1w2 .s 
Under ~GEOLCG CLOG 

PLANNED USES ( / ) 
WATER SUPPLY 

Domestc ·-· 
!rt:;}a:cn _ 

MONITOR NG 

TEST WELL 

ATHOO!C PROTECT!ON __ 

HEA"f EXGH.~NG!:; __ 

rnRECT ?VSH_ 

!NJ~C'TIQN _ 

VAPOR EX'i'RACTION -·· 

SPARG!NG . 

REMEO,A"f!ON_., 

..... , ____ ...... ----------- WATER LEVEL ... ~~----WL)& DATE M::ASURED ----·-............. _ .. __ 

AL DEPTH OF BORING (F<Xct) 

TOTAL DEPTH OF COlv!PLETED \VELL 145 

DEPTH 
FROM SURFACE 

(Fe¢t) 

CASmG 

GAUGE 

ESTIMA'i'ED YiELD ·------ {GPM)& TEST TYPE __ , __ _ 

TEST LENGTH ___ (Hts.) TOTAL ORAWDOVJN ~--·~··---- {tL' 

}.,Jay Ml be re resentative of a v-...·elJ!s lon.f{~tenn yield. 

SLOT Sil£: 
li'ANY 

FROM 



11"4• l of 2 

OWner•e Well No. l 
Pate Work B<,,g.., 12/04/98, E:nd<>d Ol/Oi/?S 

!..oc u Pa=i t /19 omey STMIBLM.lS COtlN'n' 

Pen.it No. SS-210 Pera>it Date 12/23/98 

-------- GBOLOOtC UXl ~--------,------ tntrr, o~ ------------

Orie:ntaticn VER'l.'!CA.L 

--~ - To --- Deacriptia.); -------.------------ ,.,.Q;us...< ,_.,,,,,.,.w,.. --------
0 3 V'fl1f{ l'rml W\.W.l 

3 

s 
l? 
27 

n 
40 

42 

47 

so 
52 
57 

59 

Tl 

'15 

78 

81 

l!i, 

85 

06 

u 
115 

5 

11 

27 

37 

40 
42 

47 

50 

52 

67 

S9 

73 

7S 

78 

61 

H 

85 

66 

8!1 

100 101 

101 102 

l'WUl PW 

V-$1l.Y Y.l:Nll SAND 

CLAY S~/SAND 

CU.Y 

VERY FINE TO COARSE 81\.ND 

BLUE CLl\Y 

VJJ:Rll' FINJ! '.!'O COAR!JB BJ\.lID 

CU'S 

SA!'ID 

CU.'t 

Vlm.Y P:rnB TO COARSE SJUID 

CLh. ll' / llll.llD ST!UWW 

Vltt!i" PINE SAND 

CLl\.11' 

SJ\.N!) 

ClAY' 

SAND 

CLAY 

BAND 

102 104 CLAY 

104 108 F!N1i: SAND 

l.05 lll CLAY 

ll J l J.4 B.11.ND 

ll• 118 CIJ.Y 
ll6 122 ru:m SllNO 

1500 F\JLlQmTH !1:D 

cru:>WS L/llIDUro 

ST.II!? 

Al?N Book Page 

Township ,t;,;nge 

Latitud@ 

Pru:-,:a,l 

Secl;l.0<1 

Longitude 

DegMinJlee 

ACTl:V!TY & Pl:.11.NNRO '188 { ll) 

hetiv1ty: WW\>!ltL.L 

\o/Qt@r Su.,ply ( l Monitoring 
[ l Dool.<ietie [ J Test Well 
[) Public [ J e&thodic l'rot. 

I I lrrJ,g.,ti<l<l. [ l K<>Qt Ji:>:ohange 

[ l lnduetrial [ J tli ro,ct Pw2h 

! l Injeo:tio,:,. 

[ l Vapor ll:>(tr. 
[ l Spiu-ging 

i I R""1cdiation 

t I Ot;b4r 

1------- WJ\.Tlm LlNSL & \f!Sl:.P OP COMPLln'Bl:l 'Wlll,I, ----

Static water I.otvel 

R11tim.ated Yi•lc:I 

12 

Do,.te 

(Ft.) ~ Ol/04/'>9 
{ QJ?M) & Teat Type 

(Ho>y :uot bo, rCOJ:>rea"'1t,.t:h<0 of "' ,....U • s l®g·Con. yield,) 

T<111t Lomgth (!!r,.,) T·~tal Prawd.~ __ (Pt.) 

P<opth of ll=ing 187 (Ft, l D<,pth of Completed w .. 11 1:ao (Pt.) 

CASING(B) n 
O..Vth ~ u Depth AN!IULA!l. MATD.IAL 

From Bw:-fac<> I !!oh, Material/ I Int .. rna.1 I Gauge Sl<>t Bite. u Fr00t eurfaoe 

l p;i,., 'fyp<> Clrmd .. IDi.unet .. rl or Wall if Any II Type Filter Pa. 

Ft. to l't;. ! (in.) I (in.) I Tb.ickneQ'" !in,) 

" 
Ft. to Ji't. (type/dz 

II 
0 70 I lO :ar.!\.Nl!: ,NC 10 HiO a o so nm.i"TONITI: 
70 I l20 ! ao Bc:RlmN INC 10 160 .062 n !30 l uo I 6X12 

-'-' n_1_1 
_1_1 H_I_I 

-'-' 11_1_1 
__ 1 __ 1 I _____ fi __ i __ j ____ _ 

~- Attaebm~t• ~1--~~~~--....li.-.~~~~~-..L...~-~J...~~~~...J.~-~~~..J.-~-..J...~-..l...--~~~...J.~~~~~ 

( l <.eol og-io Log' 

[ J W•U Comit. Diag 

! l G<IC$)by,, i cal tog 
[ l Boil/Water Ao.Al. 
[ J 

:ioo s. ~lroy 
Report Date 02/22/99 



li'a/JOII 2 of 2 

Oml<>X'" hll '.No. l 

PAt@ Work :s.,gro:i 12/04/98, Ri::,,d,,d Ol/04/99 

t<x,al :hrmi t Agency BTANISLl\trS COW!"l 

li'&~t No. 98-210 Permit Date 12/23/96 

-------- G!l!OW<lI<:: LOG! ----------,----------~ m,u. nm,m, ------------

0:d.<mU.tion VID!:TICJU. 

:O...,th to W'!:n1t Wat<1r ll 

-- F.r<:"1 - To D<o"eripti.on --------..----------- WEr..t. UlCAT!ON -----------
122 

l26 

128 

137 

138 

HO 

144 

o...,th llor11> 

~ 8ru:fac.,l Hole 

I Di ... 

Ft;, to Ft. I (in.) 

a I 70 ao 
70 I 120 i 20 

_I_! 
_1 __ 1 
_1 __ 1 
__ ! __ , 

--Att~t" 

( ! Gi>ologic I,og 

[ J Well Cec,,C, Diag 

[ J ~,,i,;:"1 LQg 

( l Boil/Water Al>Al. 

l J 

Uli CLAY 

128 RlID aJIW 
137 CLAY/Sl\ND STRRll.KS 

138 BJ.ND 

HO CLAY 

H4 SAND 

1117 BRO~ CLAY 

Type 

nu.mr; 
SCR!ill:N 

-------

A1'N J.loolt 

Twn<>hip 

:W.t:l.tud .. 

Activity, 

W1>t:er Supply 

t } Dan@fltio 

r 1 t>uJ,lic 
[ l !J;"rlgatioo 

l l DlclUl$trial 

li'ueel 

s .. cuou 
Longitud'1 

Acrmn " P!:J\NNR:D lJS!l(S) 

Nl!'N MRLL 

[ } Mnuitorlng 

[ J T<0et w.,u 
[ l c..i:h<>dic lh:ot. 

[ J Heat: Rx.ell.ling• 

t l Direct l?uBh 

r J tnjeecien 
( J V11por &xtr. 

CI s:t=9i11(1 
Cl R""'edht.ion 

[ l Oth•r 

1------- WM'Jin L!:Mit. & YI.SW OF COMPLStli:D ffl!LL ----

!late 

12 {llt.) M®""ur,,,d 01/04/9~ 

(May not be r"'J?r<o!1""1tativ0 of a ""'ll'n l~-t@rm yi"'ld.) 

Ta"t t,,,ngth (Hr".) :rota! tlr&»dcmn __ {Pt.) 

D@pt:h of B<:>ring 187 (Ft.) D<,pth of Coo,p1"t<>d W@ll 120 (Ft,) 

. .L 

cJ\51::N'G ($) fl 
u n...,th ;.\NNtli..AR Mk'rn!UllL 

Ma\t .. ri,..1/ llnts=all Gaug" Slot She N Fr"'" !Surf'IC:$ 

Grade IDiw:wt.,rl or Wall H Any n Type l'ilt"'r Pa 

I (in.) I 'l'bic,m,,,aa (in.) ll Ft. to Ft. {typ,,/d:t 

f-- -II 
WC 10 ! HO II o so ll!lffl'ON'!Tl!: 

PVC 10 I 160 .052 H 50 I 120 l 6Xl2 

I ---- 11_1_1 
I tt_l_l 
I ---- 11_1_1 

------ I ---- li_l_l 

300 s. Kilroy 

R;,port Date 02/22/99 



OiUGINJU. 

File with DW~ 

Notice o( Intent No·----~-· 

l!lTATfl: OF CAI.IF'ORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

Do oot fill in 

Stole Well No. 
Local Permit No. or Oat:e·_....,5'-"2"-4-'-"'2 __ _ Other Well No. _______ _ 

(1) OWNER: Name_ ( 12) WELL LOG. Total dep~ Doptb of completed w,,l.L _ _1ia, 
Add.-..., ______ _ from ft. to 
City _______ _ 

( 2) LOC~'f hWf Wa ~jLL ( See instructions); 
County Owner'• Well Number__ _______ +·~----
WolJ •dd,..,.,. if dilferent from alx>v1> ___ _ 

Tuwnmip 1ng Soctio.'-'.:' :-:.;-,:-,:;-:;----H:r111::----~'1::'-----«.'':il3,.;;.--~/:--------·-----
Di,to.nro from dtio,, r<J<Ui,,, railroad•, fonces, ck w. Fulker th Rd. -

1 mi
1
1e ea s_t of Carp§!_!l-:;:t--e-=r-,::R'd"'.-t-'-:s:-:o::-::-u:-:.tcr----t-;;;r::;--~::-:::----'i shal~·-------

s de 
_......,.c::_;;;,;;_:;;_:;__ ____ ., ..... _,,.-·--·--···-····----------- ---1-~1*---~H;:,,;",;:""::.......:=:'=""--:-----:--=--------

~-------------·r,:::-=:=;::-:::::::-:::::::-:::::-t~~-7'>:';"H---:..~~~:::,_...!:St.;.ha~l:..!!ec.-. _____ _ 

WELL LOCATION SKETCH 

(5) EQUO'MENT, 

l\obuy !J: 
Cable 0 

Other 0 
Air 

Were 1!1:mtn "6&!e<l a~ pollution? Yes 0 
Method of ~iag Ben:tonj te 
( 10) WATER LEVELS1 

New Well)! Deepening D 
Recomtructioo 

Reconditkmh:ut I Horizontal w:ll 

D<mructlon D (Deicrlbe 
de11tructi<m material, 
;>nx:edureo In Irem 

No D lnterval~ ____ ft. 

Depth of Snt watt,,, If lcnown'------------..,------ft. 
Sh'1ru'l1ng lav~ alte! well romp!etio"" 8 _ft 

Com leted 

WELL DRILLER'S STATEMENT: 

OWR ;ee (Ri<V, 7•7<'l iF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 

·r'I:-·: ·-·1 , J·A(,tt lr\,J 
··J."' - ' .. 

HI __ 

Zip 95356 
1-1?-,.8,:k 



OSS9E Section 19 



OIUGINAL 

Fmtw!th DW~ 

Notice of Intent No. 

Loew l'em,!t No. or Dntc_ 

STATE 01" CALIFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

Do not fill in 

State Well No 

( 1 ( 12) WELL LOG: Total depth Jl3&; Depth o{ romp!etocl wol/<ft) ft. 
Ad, 

Ctt 

(2) 
Coonty 

( See instructions ) : 
!::2J4..&;,,S,,~:..;,jdll,,E!.. __ Owncr', Well Number __ ··----t---+...._.,,:---"',....,.,._--'~!!i!ll!'""""'-"d!E"(',_;:ll:=:..k.4ol::'.)<9..:------

Woll uddreu if different from above ___ _ 

(S)E~~' 

Rotary tf""' 
C•blc D 

Other D 

Stool 0 

( 9) WELL SEAL: 

Air 

Was surf""" uwtuy .. at provided? 

(10) WATER LEVELS, 

.._ ___ __,ft. 

Depth of Jl.r,t waw, lI lrno,wu~-----------------'' 
Stanclln.g level dtier well compktiott 

~:a!) w~1:f' m'!'!~TS: Yes D No p/if ye,, by whom? ········-······ .. •· 
Type of te>t Pump O Baller O Air lift 0 
Depth to "ater at start of te,,,__ ___ ft. At end of ,.,._, ___ ,.;ft 

Ducluu-g.,_ ___ .gal/m!n afte,_r ____ how. Water tempen.n=·----i 

Chemical onaJys!, made? y.,. 0 

We.., electric log made? Ye< 0 
No ~ ..):P'> by whomPc,_-------1 
No !Q,-11 ye,i, •tbch copy to tbb n,port 

DWR 166 ft<E\/ 7.70) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUT!VEl~Y NUMBERE:O FORM 



--··-... ··········· ·- ...... ---'-----------------------------

NWce of fotent No, ________ _ 

Local Permit No. or Da......._ _______ _ 

STATE OF CALIFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 
State Well No 
Other Well No. ________ _ 

(1) OWNER: Nam ------- ( 12) WELL LOG: Total depth 205'1t. Deytb of complotod w..n_Jt. 

Addreu______ ................. _from ft. to ft. Formntion (De.crlbe by color, ch.oni.cter, •i~ or m•terlal) 

City______ .Zi1>.-·--4-~;:------:1;-;o~_--:C~l:.:::a~-------------
DF WELL { See irutnictions): = 

1
12 Sand ____________ _ 

l@.U~ Owner'• Well Number -------r··-7'c:::::---_-2~-·- '<t-.:---··------------
Well add,.., ii dill'erout lrom obovc --··--·-------f---;,~----,,,f;---m~-:::-~ 
Towmhlp Rang Sectfar~.-. 

mmnce trom clli<,,,, ""'<Is, rn.ilro•ds, foncm, m _:_g. at.~ t..?I' Rd ..... South of West hhi1n ·~~~-1~'=-~-.:..--~-

·-------4-'.---l 

Rot.ry D neve ..... 
Coble 0 Air 

Other D 

s-10 

From 
It 

(9} WELL SEAI.1 

( 3) TYPE OF WORK: 
New weniJt />e-wng 0 
R ec.-o n.s t ru l. -tl o o D 
Recondltionlng 

Horizontal Woll 

Dome,tk 

Irrigotfon 

Jn<luwfol 

T~euHo 
S!.<le 

Mm>.kip 

w .. ,UJ:l'a<,e '""1it,,.ry m,o.l provided? Ye, 0 No D If ye,, to deplh~ ___ ft. 

Ye, D No D Interval ft. 

t----.-=--

----...--

-· Work t~---19_. 

Depth of lint water, if know"-----------------'~ 

( 11) WELL TESTS, 
Wru well test mo.de? 
Type of test 

y.,. 0 
Pump 0 

No 0 

. 1 · n, 

If Y"', by whom? ___ _ 
Boller 0 Al, lift D 

At end of tm ____ ft 

WELL DRILLER'S STATEMENT: 



ORIGINAL STATE OF CALIF011N!A 

File with DWR WELL COMPLETION REPORT 
Page of Refer to lttnruction Pamphlet 

Owner's Well No. No. 4 9 5 2 9 6 
Date Work Began , Ended March, 1994 

Local Permll Agenc Stanislaus Co. Dept. of Env. Resources 
Permit No. 94-64 Perm.it Date _3_-_l_l_-_9_4 ______ _ 

GEOLOGIC LOG ,-W,ELL OWNER----------. 

ORIENTATION(£..) ~ VEf!TICAf. _ HORJZONTAL - ANGLE _ (SPECIFY) Name 

Maili1 DEPTH TO f1R:iT WATER ___ (Ft.) BELOW SURFACE 

Oii~:~ \ DESCRIPTION ==--
µsco~&7_ 

' n_ b • co/ t.l'IY Ot#'\IC: 2:1? 
1-..:.F..::t..,.,.....:IO;:..-_:..,:Ft9. -,·-...,....i-=,:::--uo=cn:.:..::.· =-' :.:.:=:;;;;;;.;.ma.=· .:.,./,.a Z.•:.;:a:.:.:in_r_,u_,_,_or:c.,...., e .... u:c... -----+------,.,,.. ..,,...;._... WELL LOCATION ---~-----! 
1----u-~: -~/_, __ C.:_.L,a_y ________________ -i.Address -~--'-Same-------------------
1---7~• __ 1_4__._• _Sand ______________ ----J City~------------------
1--_1_4---':'----=2~4--t·_C...;..l_a~LV.__W.;;' /~sand---'-------------! County Stanis} aus 

24 : 51 : sand w/clay streaks PN °--k p p 1 1:--=~-.-.........:'::'::-.....;..-=.;;..;;.;;;;;_:_;.:...:=.;,;......;;;;..:c.,.::.::..:.:::.;..;.;_,...~-,--,---,--i A nvo ---·· age____ arce ---------
._.;:5..:.:lc.......·--6:::..6.:c.' ~· _s;;:._halcc:...;;.;e;....;;&;;__;Cla::..=Y"--·_.:_. _· _ _;_..;._:...__ __ ...._ __ -l To:~ship Range ---Section---------

66 74 ' Coarse brown ~ana__..,.--~-----·- Latitude , , NOR1H Longitude~_..1..,_.,.-4., __ .,.,WE,,,S<.:.T 

74 : 97 : CL!tY & shale/.. -·--------
00
ioc~rn::Csu:TCH---....... ,oro ....... Ac7iv1~·(!'.'..)-

,....__._9_7_._~ _..1-'-Q_Q._,,_\,....,\_' $.lN ... _' ~EMi---·~ ,/_''-·•-'~· --·'--'°-'-·· . _____ __,!"--------- NORTH · lL. NEW WELL 

1-=l.:.O.:.O ....... ·-=l;;;;l;.;;2;....,,,..:..:.....;:Cl;;;;:;;;a:;,o._v..:&:..,.;;. sh.a;:;:;:' =I::.:'e ... '..:.· ·,.....,.----------1 MOOIFICATIONIREPA!R 

112 · 117 : .&.irichw/ filav · .. 
1-17'17'7=-+-: _,;1~2::-:!5=-+-: _,:.:Cl~a::.::lV;::....;.;&;.:..::ahal=:=="1-:-:e:-. -----------·· I = ::·;SpodM 

125 • 1'3:2· > ·, ~rM brown :sana.· 
132 · ,U36 · Sand- wired clav 

1--=1=3=6---.-: -=l=..4;c:'5--c._;.:_Gr:=ca=tV-""&...,.,roo=,;;:;;;.....:cC=la=·'-,_'---·······-· .. -····· ................................ .. 
i--=l'-"4=5_•,....:;:;l=Sli-=-'-·:___,s.ana=··~" 'w=r/:...::scme=··=-"c=l=av,,__ _____ ----1,_ 

i--:l:::,5~4=--..,'.......:::1:..:.7=2'--'-'-Gr::,:;::c,.: 'a::::..i:v.......,·c::;;::l=a=.,_v ___________ ~ 
172 ! 180 , coarse brown sand 
180 : 185 : Fine blue sand w/clav 
185 • 202 • Blue clav w/fine blue· sand 

. . ---------SOOTH-------,__ ___ . ---..,'.------------... .,.,.,.,. __ _ tUtutrate or Dexrth., Dutance of Well from landmark, 

PI1.:Sl'nt· .fCfli1l~?t~&Co~~P~. 

WATER SUPPI.Y 

_ Oomo•tic 

- Public 

l ..A kri1!1llon 

_ifldu&trlAI 

_ 'TESTWEU" 

_ CATHOO!CPROTEC• 
1100 

- OTttER (Sp<,clly) 

0n1Luoo Mud rotary Water 
~---------< METHOO FLUID--------

- WATER l.EVEL tr YIELD OF COMPU:TED WELL ------------1 OEPTH Of' STATIC 26 3-25-94 
1----'~---,'--------------------1 WATER LEVEL (Fl.} & DATE MEASURED-------

1----''-----''---.,.-,,,..------------------1 ESTIMATED YIELD'- (Clf'M) 11 TEST TYPE---------

TO'TAL DEPTH OF BORING 2!J2 (Feet) I TEST LENGTH __ (Hn,.) TOTAL DRAWOOWN --- (Ft) 

TOTAL DEPTI£ OF COMPLETED WELL lfl;! (Fe,,t) • May not be rejrrtsf:lltative of a weln long-fflm ykld. 

0£PTH 
FROM SURFACE 

CASING(S} DEPTH ANNULAR MATERIAL 
~~ TYPE /., I FROM SOOFACE TYPE 

!i!:;tl ~ ~. E; ~ M';J.;T rrrN-rr FILL FII.TEl'l PACK 
Ft. to Ft. w li!,., _ Ft. to Ft. (LI (L) (L) (TYPE/SIZE) 

MATERIAL/ MERNAL GAUGE SLOT SIZE 
DIAMETER OR WAU. IF ANY GRADE 

(loch••) THICKNESS (lnch .. l 

0 : 65 14" X · =+----c:-:-::-::---+~..--t--;.:;:-:::--t-----u---::0,......,..:--=-20::::--:P--·-··x. ···----·-······--

i---;l;;;;;I::o.i=--.;....; _..:~ __ ::_+-x..J..J+:=========:=====:=======;::::::=: i-· --.2 .. ·-'o_ .... _, ,;...:.'.·;_,,L_/_5_1--_· .-1-

1

· -~~-~-+---1-4x:-:-12--sana--{ 

PVC 8" 160 
.062 .. .. .. 

II .. .. 

' ff ··:,; 
u ti " .062 

ATTACHMENTS (.::'..) 1-----------CERTIFIC~TrON STATEMENT-.,.----------, 
I, the undersigned, certify that this report Is c~te .. and accurate to the be~';<} my knowledge and belief. 

_ G.aloQ!c LOil • ' f f 
- WeU Cooatructfon Oiooram NAME cal water Drilling co., Inc. . . I • I. 

(1'£1lSOff, FIRM, OR COR!'OAATION) (Tm:D 00 PRINTED) ' ' ' 
- G<lophyekalLoo(a) 300 S. Kilroy Turlock, CA. 95380 
_ SoU/W~ter Ch~rnletd Anaiyue 

CITY SIATI 21 
_ Other--------- ,Bkkpr. 3-31-94 434218 

A TT ACH ADDITlONAl. INFORMA T10f,/, IF ff EXISTS. 61\\'t S1iliiffi C-57 LICENSE NUMSER 



OSS9E Section 20 



(l) OWNER: 

Name 
Address 

( 3) TYPE OF WORK ( check) r 

CALIFORNIA 

THE R.E URCfl:S AG!!:f,<CY 

DEPARTMENT OF WATER RE;SOURCES 

WATER WELL DRILLERS REPORT 

New WellX) O..peni.og O Reconditioning O D<11roying 0 

~( SC. () d-5 
. . Do Not Falfo 

N?. 15889t· 
St>tc Well No, _____ _ 

Other Well N<>--------

#1347 

If dc,t,..,,ticm, describe ffUferi.l enJ procedure ji,1£!!!! . ..;.l.::.I:..· ---------~----....1.u.,;;:;,..f....1.--,----.....l.....L.U. 
(4) PROPOSED USE (check): (5) EQUIPMENT: 
Domestic ~ Industrial O Municipal O Rotary · ~ 
IrrigatiQn O Ttit Well O Other O Cable ,0 

0 ther 1,-----------------__,.,....,,,,-.--.~~--~-+I· 
(6) CASING INSTALLED: 

liiTEEL: OTHER: H gravel packed 

li!INGLII.': 0 OOUl!ILE [Pla!i:tii.c 
Gage -Diameler 

from ·ro or of 
ft. it. Diam. Wall Bore 

0-- 0 

Si.u oi ~hoe ur t1,dl rho: 

(7) PERFORATIONS OR SCREEN: 
r of ~tfot1Hfon ur name of tC(ttn. 

From 
ft. 

To 
ft. 

h.aJ!'l.d OU t 
l'<tf. 
pct 
row 

From 
£,. 

Size 
in. X in. 

To 
ft. 

_ _,,_ ______ ----.------·---t-----------------------------
(8) CONSTRUCTION: 

80"' 

(9) WATER LEVELS: 
~)frth z; which wue-.r 1"U ii~t found. ;! k~~------_.;,!t.;.;.·------i 

Suindin kvd b.tfore f¢.fforiati1tt. if kui'1Wf1 ft. 

Sun.din Uvri dttr r!aruin~ 1.nd dc:nla .i.ne 2 ft. 

( 10) WELL TESTS: 
~.b "'horn/ 

19 

WELL DRILLER'S STATEMENT: 
This w,// w1, drilltd ,matr my juriuiirlion •"d Ibis rrport i, in« lo ti,,, best 

of my k.noivfrdgr aru{ btlif/. 

NAME 

Addrw 

Y_i<_l_d, ___ ~-'-••_l ..... /m_i_o. __ w __ i __ th ____ __;f;.;.,';,;d;.;,'*_"...;".c.""-•...;•...;h'-""------'h;..c.r;..•·--·""[_S_,o_N_lul_1 __ .,,.,,, _

Tmp,el'jlUl'f o( ••ttr Wu a t:hnnical aiulph rtl.A-d.d Ye1 0 No ~ 

SKETCH LOCATION OF WELL ON REVERSE. SIDE 



··---~----.. ·-· .. --......... ---------~,----------..... ..... 

~l~(Od~ OIUGiNAl 
FIie wlttl IJWR 

Noli"" of lntml "''··---------

Lo<:ru Permit No. Of 

6TATE OF CALIFORNIA 

TH!i: RESOURCES AGENCY , 

DEPARTMENT oF wATER REsouRce:s No. 2 4 
WATER WEIL DRILLERS REPORT State Well No. 

(I) m ( 12) WELL LOG: Total dep~. Depth of compktod well 68 ft. 
Addreu_ 
City __ 

( 2) LOCA UUN UF WELL ( See instructions): 
County Sta :ni sJ l!UUI Owner'• Well Number _______ ..... +----:::.----":.c..;.------;;..,,;;;;=:.;;;.__;;:;;:_::;,;==..------

Towruh!p nge Sectio1>.........-_______ +--...;::~-
0!rtanco from cities, roads, railrood,, feru,,,., etc. On Bublis Jij@ Ye St 
__ .. ot ero:v, LuuUng Ed, i Rile ra_ou 

rtt:. West 

ROlll.ry 

Cable 0 

Other 0 

Wa, well te,1 rnade? Ye, 0 
Type of te!t Pump 0 
Depth to water at ,tart of tert~ ___ !t. 

Di>eharge __ ___g,tl/m/n after ___ ~ 

Ch"1'lUClll analyru made? Yes D 

:,V.., eloctrlc lo; made? Yas 0 

Recondruction 

Re-conditioning 

Horizontal Well 

______ .. ________ .. 

Complet 

WELL DRlLLER'S STATEMENT: 

Hl __ 

DWR tea [A£V. 7-70} IF ADDITIONAL SPAC!!: IS NEEDED. USE NEXT CONSECUTIVELY NUMSERE:D FORM "'"·""'·"""" ovAo©ro., 

..r., ·,..: 



ORIGINAL 

9- :io 
ILLERS REPORT 

\~(~( 0 Ci'~ 
· Do Not Filf fo 

f!lo with OWR 

THE RESOURCES AGENCY OF CAllFORNIA 
DEPARTMENT OF WATER RESOURCES 

29554 

Name 
Addrc 

(2) L~TION OF WELL: 
C:,i.,My lJ J t": .d': _,, Ii /1 //.,<1, 

.:/2. \.o, 'P~ <: A /f),-1 M "' -· r/;., ""' !'. 
(}) TYPE OF WORK (check): 
New Well ~ Dccp<ning D R«onditionin& D 
ff delfruriic,n, d,u:ribe mafrridl and procedure irt lfrrn 11. 

-

j),' . ,· ,,,,,,/ ~ . . Jl. (I] 

f /',d'"',i"'' 

Destroying 0 

!( 
:f I) I:. D,r1l, ol ,omolmJ wdl 

I,. w 

J''>. Lf") /di; " <; A ,.4 

7 if .. 

I<. 

( 4) PROPOSED USE ( cl:ec!t.): 
Domestic /1:nndumial O Municipal 0 
Irrigation O Test Well O Other O 

(i:~~iUIPME:Oi: f------F=C::::::::::,"-.,= .. _.=".=_.'.=~=_, ~=~=.;_= "_=,=~"-1~=.u~=?-... -.. -----
Othcr ~--+ 

(6) CASING INSTALLED: 
!ITE'.EL, OTHER, 

SINGLE~ DOUBLE: 0 

Fcom 
£,. 

I? 

To 
ft. Dbm. 

Go&< 
or 

w.u 

If gravel packed 

Di~mctcr 
c,f 

Bo(e 
f'ratn 

fr.. 
To 
ft. 

____ ._ __ ..,_ ___ ...,_ __ -+-----'----~-----;-------------·,. .... ,.•-.--------------

(7) PERFORATIONS OR SCREEN: 

F,om ,_ 
"' 

To 
Pcrf. 
per 
row 

Rows 

fc. 
Site 

in, it in. 

_____ .,_ ___ _. ____ _, _____ ...,_ _______ +----------- ---·-·------------------
( 8) CONSTRUCTION: 
W:u II tut!n:e uniurr t:t~[ provided? Yu O No 0 r,. 

Wo,k otnt<d £1 / ,,;f. Cf 1' I,, 1 , Complmd / 0 /. 5 11 /,; 7 
WEU DR!LLEH.'S S'l'AT!:.Ml!N't: 

-'-Y.:.:;'':.:;IJ"-, ----....:•:::.•l"'.f..:;m:.:;ln::,·.,cwc:.;h"'h-----'f.:;1·...cd;;.";;.;wc:;J;;..•".;.;"~';;.i;;.<"'------hc.:r.:.;•·-+-'-[Sc.;t_G __ N_c_D],___ // 
(Wl'-UDtifi.rJ 

Liccm, No._j_J__Q_4?..£L,w! ,l 62/-f r/k 7 
N,O 

If '/'tf, tttich cony 

SKETCH LOCATION OP WELL ON REVERSE SIDE 

OWR taa Ull?..V, Od)51 



-.:,o LOCA TlON NO r CHJ:;;C!'(EtJ 

(il.Jf'l-l<::11.TE 

m~ Origl~l. Oup!I"!' and 1ripflofo 1ti!h lht 
Jll!O!ONAL WA'!"El't NlU'lJTlON 

WA1'ER ·WELL DlULLERS REPORT Do N ct Fill Ir, - · 

N9 388Eft: 
co.Nnot. l!OA!U) N"---
thurt ~JP.tl'defl/ r,;~h,tJ 

STATE 011' CALIFORNIA 
St.au WtH No,_._ .· V 

(2} LOCATION OF WELL: 

------·------------
0) TYP£ Of WORK (chei:k): 
N,,. wdl m D«:p<ninr.: D l'.•coaditiqn/ng D fli<rndon CJ 
1/ ,b..rnJvr,mrnl, J,;eribe w,,</Ni•l •mf prnwirm IN !t<itt I I. 

(S} GA.SING .INST Ai.LED: Jf grnvd pu::Jrnd 

!liNOLE:j:} oouei.t O 

~!!,, 1,0 !! . .. 

(6) CONSTRUCTION: 

1,. 

!>-

Oiba 

(i I j WELL LOG: 
T9t.~f o;l>!:rith 69: :H.~ !"k~~!, r.f t~Jd~...:"::..'.c:".::dc..l __.b:_4=. ______ I,.;:•• 

----·--··---- ----

':Pork 1tHhd ti 0:,~pJp~rJ ·---------·-w--v-- v-··-·~-- ,,---· ·-·----------~--

"'tU. (ll\TllSR'S STATf.i>IHIT, 
Thh u.rll ?4i J,;1!,J uridr"l"' my /urhdi:J}c,!1 ,.ed /{;, fff:nri fr Jr?<U l,J Ji:t /:nt c,f 

my ,\)1ou,l,Jg1 011J h,ll~f. 

!i~)!s_\JL;iO~_!.lL.FL\ST\!Jill:lli: . ..lL..l:TI:.]J .. ..DB.liJ,!NLL_. 
!\'un:i f::rr•L ~~ ..:1f':.nh,..,,I Ii >yfd i:tt fd1toJ:J} 



-
61".._TE 01' CALIFORNIA 

\\_t') (o~}mL 
THii: RESOURCES Ac.fil:~Y 

OEPAIFffMENT OF WATER RESOURCES 
0 14 68"3'2 

WATER WELL DRILLERS REPORT Sr>re Wdl No-------

(l) OWNPR, 

Name 
Address 

(2} ~TION OF WELL: 
c. •• ,. s ta n:riilu ... s.___-'-'-""'-'-"=~=~--

0-5 f,. '° Top soU 1,. 

-----1.J.d-,...fi----"""San.d.. 
~~==~-'='-_ __._.,.,__......,~--------+-------'1.._,5,... ... ""'3µ0...._.-·-~···- _ .CJ IJ. ;& ehs 1 e 

·················-··--JO-.J-6. ------------

Ntw Wcll :fj o .. p,enfog O Reconditioning 0 Destroying 0 
I l drslructim,, describe ..,,.,.,;oi •nd roc,dure in flem 11. 

{4) PROPOSED USE (check.): (5) EQUIPM£NT: ____ ......,....__ 

Domestic {;ii Industrul D Municipal D 
Irrigation O Test Well O Other O 

Rotary @ 
Cable D 
Other 

.(6) CASING INSTALL~D: 
$TEEL• OTHER: ff gravel packed 

IIINGLE Q OOIJISLE O .lJ C 

From 
f,. 

...... 
ft. 

G•g< 
or 

Wall 

Diameter 
of 

Bor, 

(7) PERFORATIONS OR SCREEN: 

Perf. Row, 
From To P,,f p<r 

ft. ft. row ft. 

-1Q5 .. _,_ 11 

( 8) CONSTRUCTION: 
w,. • u.rlau u~iort ,.ul t'.n:nddtd1 Y" fl. No 0 

From 
{;, 

To what depth 

Size 
in. x in. 

J( U, tJ.Ott d 

To 
ft. ',' 

f-rom ......................... __ ....;.;,...,. ____ .....;.c ....... _______________ w_._,_1._ ... _ •. rt_•_d _____ _._,.__-'-._c._m_,,p,l""',_ .. _& ____ ~u--~----
Meth.od al saJin 

(.9) W..ATE.R LEVELS: 

WELL DRILLER'S STATEMENT, 
Tb/s well W•t dril/,d 11ndtr my /uritdic'lion end thit rt/l<}TI is ''"' lo th;, best 

of my knowledgr And btlief. 
Oq,..b at ~•ht~-~.--'"*.t.ct wu ,ut found, II haown ·-------~h·"--·------i 
Sund.int !nd bdON 

(10) WELL TESTS: 
... w .. r:?.m.e uu tn&dd Y«t D No m 
Yitld: 

OWfl tee (REV ...... . 

h. NAME 
ft. 

Addrm 

I£ re,, b1 wMmL, 

ft. drawdown 1ft« hu. 

licen .. No,_..,,,2--.9,..,0.,_,8 ......... 1 -.d3~-..uOate<l---9,,,,,-18.___, ! 9$ 
SKETCH LOCATION OF WELL ON REVERSE SIDE 



ORIG!NAl 
Iii@ wmth DWR 

Notice of lnt<mt No. ________ _ 

Lo.o"1 Permit No. or D•·=-------

!lTATE OF CALIFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER FU!:SCUJRCES 

WATER WELL DRILLERS REPORT S!i>te Well No. 

Other Well No. 

(I) rn 
Addro.._ 
City __ 

WELL LOG: Total depth 127 ft. DbpJh of completed well 84, 
lo 12t7Fonnal:ion (DellCnbc b wlor, ~r. ,ize ar materulJ 

{ 2) LOCATION OF WELL 
County _______ ~-~--~ 

Well ndd=• lf dU!'e .... nt from uhove--l 

Town,hip Crows I,.itl~ 

Strata 
(3) TYPE OF WORIC: 

Now Well iJ. Deepening 0 
Recon>tructlon O r------t",;-;:-----~,'7"'-----·-----~~~-~ 
Roe-Ond.i tio nil> g 

Hori=n!Al Well 

:=~ 
'-----------------4"'--l 

;~ M::cl~ 
WELL LOC..ATION SKETCH 

( 5) EQUIPMENT: 

Rot..ry ~ Rwor.e D 

Cab!" 0 Au 
Oth,;r D 

From 
ft. 

To 
ft 

10) WATER LEVELS: 

No D H ye•, to d"l)t~h ____ ft. 

0 No D lnuerva,__ ___ ~. 

Depth, oJ furt Water, If knowu_ _________________ _n. 

S~ l<rn,I a.fter well comp~=-,.=======-~=======;:!!· 
( 11) WELL TESTS: I 

w ... well rert mode? Yoo O No D U ye,, by whnm? ----- ·-·-·ii 
Typ,, of tut Pump O Railer O Alt lift 0 
~ to water at ,tart o! =~---ft At end of u,, 

~~-;min after· ___ ..,ooun 

~ ~ m.>deP Ya O No O If ye,, by wbom?. _____ ~---i 

W __ ,..__;;~..:;.;;.;c..;,..;.;log..:,:.,.,;mc;,w=?'---=Y-=""'-0=--"-N-"o-'0""- lf ye,. attach ·~2,· lo Uu, '"!':2..l't~--_L~~~.'.:::::::!:tid::!:.~~~=====~~:..."!..':'.'~~~t:E======= 
own 1aa <R•v. 7.701 lF ADDITIONAL SPACE IS NEErH::D. USE NEXT CONSE:CUT!VEL.Y NUMBERED !"ORM 



STATE OF CALIFORNIA ,,u· ' ~/ CJ ~3 
THE RESOURCES AGENCY l '_p.... 

oe:PARTMENT or WATER Rc:souRcEs No. 
Notice al Intent No ________ _ WATER WELL DRILLERS REPORT Stam Well N 
Locol Permit No. or Dote ______ _ 

Do oot fill in 

2850 
::.Zo_ 

(l) OVt ( 12) WELL LOG: Total depth 156 ft. Depth oi completed w~ft. 

Add.reM._ from ft. to ft. Form•tion ( Describe by <:olor, cha.n,cter, ,ize or m,u,,rlal) 

c;ey__ 4 top so 

( 2) LOCAiJil·ifJiN OF WELL ( see instructions), 
8 hsara.ndd.pan 

County • Own_sr'• Well Nurnbe, _____ 4 --;;,::;------·-,+.---~ 
Woll addrm• if different fUn4iJ~. E. of b24 Ruble ------------

Towruhlp--2£._ !ll'IJ!e ___ 9~ ....................... _Sectlo~------t-,.r>'l"------,...,,...-.,"C"'--..,,..,-

Duto.ne<> from citlc,, ro.t<h, railroad,, funce,, etc-------------t-'7'<1'..--------.,,.:.r~~...,___,~~------

~. 
·<o!. Recorutructlon 

\! fueoodlt!onJng 

~ !:forizcDW Well 

_____ ......;.,-G.,.;o=e,..::c.€'=--,€'-C);;:;_:c-"_--il, b...truction D (De.crib• 
~ <'> dertrnction material, 
~ ~ procedumi in Item l 

~ (4) 

Stoc 

Municlp 

i=:~ 
'<:..,;T~oU ~ 

---------------~""'"--! WELL LOCATION SKETCH 

Oth4r D 

Sti;el 0 

From 
f'L 

0 

WM ;1,1,fu"" ""'1iwy aca.! provided? Ye: U: No D I£ ye,, to depth ?0 ft. 

Wen, stnta IMled o.go!nrt pollution? Yes O No O lnterwl ft. 

Method o€ -
{ 10) WA.'m.ll LEVELS, 
D;,pth of int wamr, li lcnownc........-----------------"ft. 
S~ 16v61 afto'" well compieti 

(11) WELL TESTS1 
w..., well test made? Y°' Ill No O U yos, by whom?_u._s. _____ _, 

'I'yJ,,, of te<st Pump D Bailer O Afr lift l!'.l Ng,;,,,<:..-=.:::c=:;:.;;:==:,...::;:....;====or..:::::::=..::,..---,,------
~th to water at st.art of 1 .. .__ ___ ft. At end of tert ___ /t (Pe,-oor,, firm, or oo,poralion) (Typed or printed) 

Dl.ocl,arg" •l/inht afmr ___ -bours Water temperotun,, ___ Addxes• 2523 Ri,ver Rd. 
Choonlcal ru:uolysi> rnnde~ y.,. o NOC.t,'. If ye<, by wh<>m? City Modesto I Ca. 
WM electric log made? Yoo O No tJ If yes, attach copy_to_thia __ ro_rt ___ -1 Llren.,, No 446670 
DWR HIii fRII\/. 7,'16) IF ADDITIONAL. SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 



----··----

STATfl: OF CALIFORNIA 
~\.l2)( ()~y . 

De not fill m 
THE RESOURCES AGENCY. 

Notico of Int.mt No, _________ _ 

DEPARTMENT OF WATER FU!:SOURCE:S 

WATER WELL DRILLERS REPORT 
L<x:"1 Permit No. or vor;e _ __..~..,c;..~---

(1) OWNl 
Adm,.__ 
City ___ _ 

( 2) LOCA TlON OF WELL ( See instructions): 
County otan1SlSUS Owner's Woll Nwnb<er _____ _ 

Well odd..,., if different from abov•-·----------------

WELL LOCATlON SKETCH 

I 5) E(!tlll'MENT, ( 6) 

ftotary ~ Bev<>ne 

Cable 0 

Other 0 

St""l 0 

Air 

New Well Jl!l: De¢1'eoing O 
Reconstruct.ion 

Reconditioning 

Horl:<01>ml Well 

(9) WELL SEAL, 
Wu ,urlac;, •anitnry ..,.1 provi,kd? Ye.s §t No O If yes, to deptb--'-2'-Q"--_.ft, 

W•re :!trnf:a waled ag~t pollution? Ye, 0 No :!!:I lnterva~---~~ 
Method of -u- oentoni te 
(10) WATER LEVELS, 
lJ"l)th of e,..1 water, if known,__ __ ~

1
-..6<-v,----------~H. 

Sta,,,dmg Jovel ofter well completio 

( 11) WELL TESTS: 
Wa, well ten made? Ye, O 
Type of ten Pump D 

NoX) If ye,, by 
BoUu 0 

D,,p\h to wat~, at ,tart of tat,._ ___ ft. 

Work •"'-' 

WELL DRILLER'S STATEMENT: 

Add= 

Sti>te Well 

DioclJa,,: al/min after oun Warer temper,,mm, ___ J --::!':;;'"""';c..a<-

:~ ~;ism::t !: g ~:1JU~y:~:c.,!•~%c~::..·h~:~:-~:':_·~;~~:_.:·~~ .. J>0!:'.' .. -:".,~!.. ... _ .. _ .. _·_·· .. _1.L.!C:'.!:!~1Y~~~=~::=~±====~~:':::'! 

No. 2 2·01 

DWR 188 <M•v. 7,76) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIV!:::t.Y NUMBC:RED !"ORM 



OIUGINAl 

Fil@w~DWR 

Notico of Intent No. ________ _ 

Local Permlt No. or P•re-5_!+~5~2'-------

STATE 01" CALll"ORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPOUT 

Do not fill m 

State Well No. 

( l) OWNER: Nam"-- r ( 12) WELL 'I' r'IE'., 115 100 ! ~ Tola! depth ft. D¢pth ol completed wclL.:....:...:._ft. 

Add""'-------~ 
City _______ _ 

(2) LOCATION OF WELL (See instructions): 
County Stanis lays Owner's Well Numbu. ------t--:--;;:;--·---::-'.:'::--';2;;~C.C.:...~~--:c---· 
Welt •ddre.,s if different from •hove 

Town,hlp _______ ,,,.nge ______ _.,,=tion. ...• ____ __ 

Dirtg.nc-, from cities. roadt, mllroads, fences etc 
~{}n. . 
______ :west side 

(5) 1!:QUll'MENT: 

Rotary Ii R""'""" 

Ciil,Ie 0 

Other 0 

s1,,.,1 D 

From 
ft. 

0 

Air 

Wl>/I <Utt2C<> owtar)' Ual provi,1~? y.,. Kl 
Wero atrAta aerued oga!mt poU11ti.on? 

Moiliod of oea 

1 Mi., South o_L,,--.....<....c..,---......,_..:....-, 

No D If yes, to depth 2 0 ft. 

N1> O Interval ft. 

Work~ .. 
WELL DRILLER'S STATEMENT: 

own urn m,;:v. -,.1e> IF ADDITIONAL SPACE IS NE~IU'.), USE NEXT CONSE!:CUTIVELY NUMBE~ED FORM 

l\l __ 



OJUG!NAL 
STATI! OF CALIFORNIA 

THE! RESOURCES AGENCY 

DEPARTMENT OF WATER ReSOURCl!S 
Do nol fill in 

File with DWR 
WATER WELL DRILLERS REPORT No. 

Notice or Intent No. -------
Local Permit No. or Dnte 89-398 

(1) OWNER: Name --

Address---------
City __________ _ 

la. 
(2) LOCATION OF WELL (See instructions): 

State Well No. 

Other Well No. --------

(12) WELL LOG: Total depthl.62_ ft. Completed depth ....l31L ft. 
from ft 

County. Stanislaus Owner's Well Number----.....+--.,,.;;:,.--....:::..,,....;::;.;;:::.;=..----------------

Well add~ if different from above ·----· 
Township Crows Landin9'l,,tnge ______ Section ·------!----CC::cc:---~:.....;~=----------------
Distancc from cities, roads, railroads, fences, etc. 

!l~ary rx 
C.ble 0 
Other 0 

(3) TYPE OF WORK: 

New Well X] Deepening 

Reconstruction 

Reconditioning 

Horizontal Well 

Destruction O (Describe 
destruction materials and pro-
cedures in Item 12) 

(9) WELL SEAL: 
w,..ru,1.,,,,,,rnita.ry..,.Jprovt,W? Yes m No O Hyes.todep(h--"'9""0~--fl I 

Yes D No O Interval ft !------,-------------------·----

Was weU !est made? Ye, 0 No 0 If ye5, by whom? -------
Type of to,; Pump 0 Bailer D Alrlift 
Depth to water at £!art of test __ ft Atendo/tcst ____ ft 

Disdmrge --- gol/mln •her --- noun W•ter temperature -----·< Address~~~~~=~~-

Yes D No O lfyes, by whom?.----------; 
Dale of thi, 

FORM 



_______ -1..,.._ ______________________ _ 

·---·--------

ORIGINAL 
Fila with DWR 

STATE OF CALlfORK!A 

WELL COMPLETION REPORT 
Rcft:r to ln:dructia11 Pamphlet 1 1 Page __ of __ 

Owner's Well No. ~l~~~~~------ No. 7 Q Q 18 5 
Date Work Began 07/21/98 Ended 07 /22/'98 

Local Permit Aij~ 
Pennit No. ___ l _________ Permit Date ____________ _ 

ORIENT ATiON ( .:'.'.. ) 

DEPTH FROM 
SURFACE 

FL lo 

GEOLOGIC LOG ----------· 
__ VERTICAL __ HORllONTAL 

DRILLING 
- ANGLE -- (SPECiFY) 

METHOD ---------FLUID------
DESCRIPTION 

APNrrRS/OT'HER 

Describe material. grain size, color,.ctc, 
--r--=:-----,1~ So=--"i-.--1___ ·------·····_···· .... -r-Ad-d-res_·_s """1""'0~6""'2::-'aS::-,,-·, ~i~""iv~~~K __ o_."_• ______ _ -r.,r.,....--,-: c':--irI-:a:cCyc:,-...-----------·· 
-,-,----,-c----:,-------------·--·-·---·-~ City 

Fl 

0 ,2 
2 :10 

,Sand County :::i.'t.~rl1Sl8US 

'CJ.&Y APN Book--·- Page Parcel---------
-.,....,...,,,.--,',s,...a.,,.,-:::-cna,-,,------~-----' .,..-~----·····-- ToW11ship. Range ___ Section _ 

10 ,13 
13 ,18 
ltj ,.e...c. 
,t:.~ ,50 
!)Q .~ 

1 C.L& Y · Latitude 1 1 NORTH Longitude ..............J , WEST 

1 
58 !"id DEG. MIN. SEC. OEG MIN. SEC. 

----,.,-t":l 11tv LOCAT~~~~~:~-~~-=rA~!~'~~~L (~) -
1 ~ rad OOIFICATIONIREPAlfl 

, r: 1 av _ D••P•n -,..==..--,-"""'"""'L:---.,-----...,....----------···-····· (S 
I Sand - Other pacify) 

---···-, 
C::.A ,An 

80 1A1 
81 ,a..~ 
S3 '.~ 

:cl~~-------.. ·------,sanu 
HA ;9§ 
95 -:1oa •· 
108 •115 

l 

l 

I ----'.--------------------- - i 
I 

I 

_ DESTROY /0.u:rn," 
Proc..."<iurot and Ms.u:rla.ta 
Uruwr "GEOLOGIC LOG'J 

PLANNED USES (::::..) 
~A SUPP\.Y 
..A Oom1utlc _ Publie 
_ !rrlgstioo _ lndtrnlr/al 

~ MONITORING -

TEST WELL -
CATHODIC PROTECTION -

HEAT EXCHANGe _ 

DIRECT PUSH -

INJECTION_ 

VAPOR EXTRACTION _ 

SPARGING -

1 1 ---.. -.-·--- SOUTH REMEDIATION -t----,.-·---,-----------------------1 1/lu,trnre ur De;,ribe Distance of \Ve/I {mm Raads. 11,,1!,llngf; 
1 1 fences, Rh;,,r,, etc and nttorJ. a ""!P.· !he adJitlQn,upap<r lj OTHER (BPECIN) -

n,assary. PLEASE BE ACCURATE t., CO,\lPLETE, · 
l -·--·) ,------~---------------------.! WATER LEVEL & YIELD OF COMPLETED WELL ~ 

DEPTH TO FIRST WATER --- (Ft) BE:LOW SURl'ACE 
' 

t----r----.-----------------------
DEPTH OF STATIC,. 7 

TOTAL DEPTH OF BORING 115 (feet) 

TOTAL DEPTH OF COMPLETED WELl.. 108 

DEPTH 
FROM SURl'ACE 

Ft to Ft. 

BORE
HOLE 
OIA. 

(Inch .. ) 

TYPE(:::.) 

! ! ~i ~ ~ 

(Feet) 

CASING (S) 

MATERIAL/ INTERNAL GAUGE 

GRADE DIAMETER OR WALi. 
(I-) THICKNESS 

WATER I.EVEl _____ (F!.) & DATE MEASURED------

ESTIMATED YIELD • (ClflM) & TEST TYP"~------

TEST LENGTfi ___ (Hrn.} TOTAL DRAWDOWrL.___ (ft} I 
' May not !,, repe..rmrati'/Jt of II we/l's long-tmn yield. 

SLOT SIZE 
IF .~NY 
{lncho•J 

DEPTH 
FROM SURFACE 

f'l. to Ff. 

ce. 
MENT 
(:::.) 

ANNULAR MATERIAL 

BEN· 
TONITT! 

(:::.) 

TYPE 

Fill 

(.:'..) 

FILTER PACK 
(TYPE/SIZE) 

·• 12 l( PlJtSTIC & 16@ 0 I 33 l( 

1 1N X .~ 33 I 100 l( 
I I 

I I 

' I 

' -
I I 

:::===-~A TIIT-AriC~H~MMii:°ENhlT1"S~( .:!'..:;-';) -===:::::--:===========~r.cF°ER.WTTIITirnrc~ATI™O~N!Si;°':rriA~T~EiMiFE;-;;NrI'T:-'-'.==========:::: 
_ G<>0loglc Log 

\.._.., _ Wall Cons1ructton Diagram 

_ Geophy.icel Log{s) 

~ Soll/Water Chemical Analyses 

_ Other----------

ATTACH ADDlnONAL INFORMATION, IF tr EXISTS. 

I, !he undersfgnod, certify that this report is complete and accurate to the best of my knowledge and belief. 

NAM£ MASELLI$ DRILLING p INC. 
(PO!S()N, FIRM, OR COR?ORATI0/1) (Til'l'O OR PRL~Tl'O) 

Modesto CA 95357 

: ~~cm s~ & = 07 /2:9./98 668622 
OAT£ S!GNl:D C-57 UCEtisi! NUMBER 

D\l'R t88 RE\/. 11·97 IF ADDfTIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUl""l::AED FORM 



ORIGINAL 
File with DWR 
Page 1 of 1 
Owner's \Veil 

STATE OF CAllFORc'<ll\ 

WELL COMPLETION REPORT 

No. 749718 
Date Work Began.Q.4/03/02 ____ , 

Local Permit Agency Sianislalls ... G_o . .Dffi _______ .. _______________ _ 
Permit No. D2-055 Permit 

.---------- GEOLOGIC LOG---------.-------- WELL O\v'NER 

ORIENTATION (.:Li ...,L V~RTICAL --- HORIZONlAL - ANGLE __ (S~~CiFY) 

r--.::=c;-;-;;·=:---, ~~1}~~g 8.Qlf\fi.)'. ____ ,, _____ FLUID M.~u~o~-
DESCRIPTION 

Ft. tc Descr:..be material, sizt, color, etc. 

0: 
3: 
8: 

!------+----;-...,__----,-----------------
1 
APN Book ___ Page Parcel _________ _ 

l-----::+---.......::,~..2-:--;----;--·--·----------·-·-------·-----, Towusllip Range ___ Section--------
l-----...::.:::..,__ .. _.......:-::.:--:7=:=:.'---:------·---···--·-------·--·---i Latitude-::-c:c::--'-----'----::o;--

DEG. MiN, StaC. l-----..:::..:..;. __ --::--C,......:~:....=.::c_::_...::.::.:..:..:... _________________ 1---- LOCATION SKETCH----.-

, ___ ,'.''.;_:,...... __ _:!::_!.'..''..'.'.'....::'::!~-------·--------·---·1---------- :XORTH --------1 ....£.. NEW \NELL 

MOD!FiCAT!ON/REPAIR 
- Deepen 
- {);her {Spe.crfy} 

DESTROY (Describe 
P(::::,.:edums and M.atei.:ils 
Under "GEOLOGIC LOG" 

, __ ...;_;:__.,_ ___ :......._J_....cc_::--------.,.-----·---------1 ti 
PL.4.,'lNED USES ( L) 

WAT:£!~ SUPPLY 
I- ....£. Oorr.estic _ Public 
~ !mgation lt1dus:trta! I---:--.-:;-:---.=-:-::,-:'':----------·--·-------·-·---·--·--···--·· ............... ·------1 ~ 
w 

' ' ~-h,~~-· . ---- . . -----·-·--------

SOUTH----------! 
nraJe or Daer.be Dtsk,r.ix 9fH·dlfrr;m Rc.-ads, !Jiddi-"!t,t, 

· ati:ldJ B IT!.ll.p, Vte eCditicccl p.aJXt if 
E ACCURATE & COMPLETE. 

MON:TORING --
TEST WELL __ 

ATHODIC PROTECTION_ 

HEA I EXCHANGE

DIRECT PUSH 
!NJECT!ON _ 

VAPOR EXTRACTION -

SPARGiNG_ 

REM:::OeATIO'-l_ 

OTHSR(SPE:CIFY) __ 

WATER LEVEL & YIELD OF COiVl'.PLETED WELL 

DSPTH TO i'IRST WATE~- (=!,)3SLOW SURFACE 

!-----''----'------------··-·- -·--··-----------; WATER ~~----(fl.) & OATE ~'EASUREO 04i04/0.? _________ , 

TOTAL DEPTH OF BORl>JG (F,x,t) 

TOTA.L DEPTH OF C0fl-1'PLETED \VELL (Feet) 

DEPTrl 
FROM SURFACE 

F;. to Ft. 

0, 
120: 

CASING 

ESTlMATEQ YIELD .. _____ - (GPM} ~. TEST TYPE ________________ _ 

'"ST LE'.'lGTH ___ (Hrs.) TOTAL ORAWOOWN ___ (Ft.) 

Afay not be n,? rt!senrative of a 1vell's lon1;-term yield. 

SLOT SLZS 
IF.ANY 
(lm:/1es} 

DEPTH 
FROM SURFACE 

ANh-ULAR ivU,TER!AJ.. 



ORIGINAL 
Filf, with DWR 
Page 1 of 1 
Owner's Well 

Date Work Began-'-==="='-------·-
Loca! Permit 

STATE OF CALlFORNlA 

\\1ILL COMPLETION REPORI' 
Re.fr:r ro fmtn:ttimi Pmnpid<!! 

No. •J 
Ewied i i/28/2003 __ 

Permil No.""'~='---------------------- Permit Date ___ 1 ________________________________ _ 
GEOLOGIC LOG ·-------·--------,------·----- um, , nn,h,,,o 

ORIENTATION (L) ...L .. VERTICAL -- HORIZONTAL 

----·------c---, ~~i}f~~g RQIABL. __ _ 

l\./i"'!--·-.. ---------1 

LOCATI0!'1 SKETCH=rACT[VJTY ) 
NOKTH - --- ..£ NEW WELL 

' MOOiflCATIONIREPAIR 
--·-· Deepeti 
- Oihec {Spocify) 

-·-·-1 

··---·---SOUTH-------
!!l11:amte or Dcscri!it Dlsrw,ci: afWcllfrom Romls, 1Juildi11g.r, 
Fences. Rivea, etc. and atto.ch n map. Use ndditiona.f pnp-cr if 
necwnry. PLEASE BE ACCURATE & COl\l'PLETE. 

- DESTROY {Describe 
Proced1..:rcs and Ma\etials 
Unoer "GEOLOGIC LOG" 

PLANNED USES(.£) 
WATER SUPPLY 

~ ... ,L Domestic _ Public 
;ti ~ Irrigation _ Industrial 

MONITORING-.... 

TEST WELL_ 
ATHOOIC PROTECTION .. -

HEAT EXCHANGE- . 

OlRECT PUSH_ 

INJECTION_ 

VAPOR EXTRACTION_ 
SPARGING __ 

REMEDIATION ___ _ 

OTHER (SPECIFY) 

\VA TER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER---- {Ft.) BELOW SURFACE 

DEPTH OF STATIC 
!---.....!c----+-------------------·--------1 WATER LEVEL~1~4 ____ (FL) & DATE MEASURED ·11 i28!2003 
1-----.:.----'--··--------·------·---------1 ESTIMATED YlELD • ---- {GPM)& TEST TYPE _____________ _ 

TOTAL DEPTH OF BORING 125 (Feet) 

TOTAL DEPTH OF CO?v1PL£TED 'NELL i 20 ··-- (Feet) 
TEST LENGTH--- (Hrs.) TOTAL ORAWflOWN ___ (ct) 

!.fa not be re resentallve o a we/l's lon -!erm vie!d 

DEPTH BORE-
CASING (S) DEPTH ANNULAR MAT!l!l!AL 

FROM SURFACE TYPE 17) I INTERNAL 

' FROM SURFACE T\'DF HOLE 
DIA z~ lb MATERIAL/ GAUGE I SlOT SIZE 

IT~~~T {Inches) 0 0. GRADE I DIAMETER OR WALL IFANY MFNT FILL FILTER PACK 
Fl. to Ft (.)a~ (lnchos) THICKNESS (lnche•J rt. lo Ft {TYPE/SIZE) w (v') w ·--·-----o: 100 12 e.LAflliC ____ r-___ j:) J.6.0 0: .di) v 

100: 120 ,/ O,Mi 4fl : i?O ' ./ f"1Pi\\/f:f 
: : 
: I : 

·-· 

I I I ! 
'·--·-·-··· 

I ' 
A1TACHMENTS (L) CERTIFICATION STATEMENT 
Gaalcgic lo~ I, th• undan;lgnad, certify that this report Is ccrnplalo ond accurate to tho best of my lmowiodga and belief. 
VVell Constructk.n Diagram NAME MASELLIS ING INC. n-----------
Goophys!ca! Lcg(s) {PERSON, FIPo

SoU!Weter Cham/cal Analysls JJ .. $-6!! ers  _MQdeslo CA 953.§L.._____ 

Olher ----------
ADDRESS CITY STATE ZIP - 12/03/03 f3Jl1}§.ZL__ ___ 

ATrACH ADDITIONAL INFORMATION, IF IT EXISTS. S19n&d -----
\',,'ELL ORll.t DATE SIGNED C-57 LICENSE NUMBER 

D\VR !BS REV. l t-97 IF ADDIT!ONAL SPACE IS NEED RED FORM 



----------~·------------·-.. -·~-... ----.--~ ....... ------!ijj 
ORIGINAi.. 
FIie w!th DWR 

Page --i of ----'-i-

STATE OF CALIFORNIA 

WELL COMPLETION RE.FORT 
Refer lo lnstn,ct/on Pamphlet 

Owner' s Weil No. -'i---------- No. 811812 
Date Work Began 01.,1~,l99 .Ended.~~~ 

I I 
LONGITUDE 

Local Pennit Agency 
APN/TRSIOTHEA 

Permit No.~--------···--· Permit Date ___________ _ 
GEOLOGIC LOG ... i,......,...,., .,...<er ........ '"' .. "" 

ORIENTATION (-"'.'.) -~ VERTICAL --H0/11ZONTAL __ ANGLE -- (SPECIFY] 

-µ~o~_c) ~irn~ ROT AAY FLUID i"IJO 
DEPTH FROM 

SURFACE DESCRIPTION 
~·----, 

Desc::_i_be material, grain size, color, etc. 
='•· 

Ft 10 . Ft 
·. ~WELL LOCATlON r. I '7 ,;c. ... ;1 Address.A,M_ -~bhra Qd • 

c.2......__.;.2Q__~ Cl ~lt' - .Guy cl::i::th~ha~f• ---·· ---
~ I ?S'.\I I et .. .......4 · County Stuud1111l.iii11• -···· ···~ - :~ 

I t'l '''"'"' 
.. . 

: APN Book---· Page ___ Parcel 
~ 11l::,11!,,"""4 

,' ,,r. ·. .: Township Range ___ Section 

~ 
I 1 I"\..,. 't"'.1 """" · .. ·._ ·._ 

' Latitude I NORTH Longitude ' I \VEST 

•'tA!!:. I,:_,,..,,_.,« ,' 
. ·._ · .. · . DEG. MIN. SEC. DEG MIN. SEC. 

I..OCATJON SKETCH ACTrVITY (.::'..) -., .... Iii[ I "J 11'\ I("\-•• 
_,, .. 

· NORTH ,J{ NEW WELL 

11ft I 'J 1? .~ .......... MODIFICATION/REPAIR 

1 'I? ,,._ It"':\.,..,, _ Oaapon 
_ Olhsr [Sp•clly) 

I I 
·-"··--~,s·,··· 

' I - DESTROY (Do,crl/w ------
I I 

Procftdurss and Matorlal: 
Und•t "GEOLOGIC LOG") 

I ' PLANNED US.ES ( .::'..) 
I ' WATER SUPP1-~~T 

_Oomet11lc __... 
l I lulga!ion _ lndvslrlel 

!ii ,_ 
I I 

~ ~ MONITORING _ 
llJ 

I I TEST \'/Ell -

I ' 
CATHODIC PROiECnoN -

I I 
flEAT EXCHANGE -

DIRECT PUSH -

' ' INJECTION -.. -·-··· 

I I VAPOR EXTRACTION_ 

I I SPARGlNG ------1--~······ ·--·-------- SOUTH 

' ' f/1"-'lmle or De.!cribe Distance c,f \Veil /J:;"' Twnd.,, /Jul/dings 
AEMEOIAT10N _ 

I ' 
ftf}.(£.S, Rivers, rlc. mul att,wh a mft se nddl!lonal ._f:Nff ij OmEA (Sl'EctFY) -

- ..... "'-"' ------------"-··'--~·----···--- neces.wy. PLE.4-SE m; ACCURA & COMPLET •. 
I ' ~ - . ·---- ---------·~-··--- WATER LEVEL & YIELD Of COMPLETED WELL 
I I - -·· ,,,,,,, .. _ 

DEPTH TO FlRST WATER --- (FL) 9E'LOW SURFACE 
I I 

-··· -'••O-NN-- on•••-'~ ......... --~··•, 

DEPTH OF STATlc
12 I I ---,i•""PNNN ___ ,,,_,_,,_,, __ w, ________________________ ,.__ 

WATER Lc\lEL (FL) & DATE MEASURED 
I I 

ESTIMATED YIELD ' {GPM) & TEST TYP" ""'"~---------,-,.,., ... ., _________________ ~·-
TOTAL DEPTH OF BOB!NG 328 !feet) TEST LENGTH --- {Hrs.) TOTAL DRAWOOWl'L........,,_ (Fl.) 

TOTAL DEPTH OF COMPLETED WELL 115 (Feet) • Mtrj not be npremir«tive of a well'; l-Ong-tmn yiel.d. 

DEPTH BORE· 
CASING (S) .. DEPTH AN?,[J)LAR MATERIAL 

FROM SURFACE HOLE TYPE(.::'.:) FROM SURFACE TYPE 
DIA. 

! ! ~i & MATERIAL/ INTERNAL GAUGE SLOT SIZE CE- WI-
~re~••) GRADE DIAMETER OAWAU IF ANY MENT TONITE FILL Flll'ER PACI< 

Fl !O Ft. ~ (ln<MO) THICKNESS {lne:MaJ Fl. to Ft 
{.!'..) 

(Ti'PE/SIZE) 
("'' {.::'.:) _, 

®. I ~- u ' ml!M'ni' -'-~JM_ AA I " .,L 
~ 04t I Ht 'II ./Mlt &? I WI -

I ' ~----
I ' --- -
I I 

I I 
i........--..-

ATTACHME~TS (.,,) CERTIFICATION STATEMENT 

_ Geofo-g!c Log 
I, Iha undaflligned, certify that t'11s report is cornplo!e and accurate to the best of rny knowledge and bel!ef. 

_ Well Construction Diagram NAME~~C--ir- .. 
(P , 1RA ) I' aDl 

_ Geophysical l()jl(S) 

_ Soll/Wntor Chomical Annlysos u~~ ........ 1,.4....,....l.,,,,,.c:-,,..f..- ('-,A <",,,r_-7~-,. 

... - Cff> STAT( 11P __ Other 

Slgnw ~- f?1~ti.ttarn A Tr ACH ADDITIONAL iNFOFIMA TION. IF IT EXISTS. W
------+ -----··++ 

D\\'R l&i REV. ! !-ITT IF ADDITIONAL SPACE Y NUMBERED FORM 

C 



OR1GiNAL 
File with DVVR 

STA TE OF CALif.ORSlA 

\YELL 

--~ HORIZONTAL _ -- ANGLS ___ (S?CClF't'.) 

ROTA~---- FLUID MUD 
DlcSCI?JPTION 

------;----------···-·--'------

-----·-·-,......,.---·---------~----·"~ 

-----·----------·---------·---

\ 

__ £ NEV/ WELL 

MOC!;=!CATlONtHE?A!R 

--=- De-epen 
- O;he~(Spet!ty} 

.."1ATER SLJDPi_v 
t:; _.:i_ oo,r~ht ___ 
< _ _ _ l'ng~t·on l

l'L.\NN£D USES ( ,/) 

CJ 
t.;o;s.11 7 0R1NG 

7ESTWELL 

I 
,A TWOD!C PROTECTJON 

HEAT EXCHANGE-·-

DtREC'f PUSH 

INJECTION 

VAPOR EXF(4CTJON 

SPARG!NG 
--------- SOUTH .. , _____ .... ,, •• _._ 

REMEO!Ai!ON_ 
[lCfJtJa!e or De.rc.rlb~!Jiifar.reofWdfJi-omP.obdr, Bulldlt!g:1, 
Fo::!.ce&,. River::, t:'li::. ra::.d ;)t\.i<::h u ==~?- liS<- zci±ti<-'ual p;:ipcr if 
o,mrnry. PLEASE BF. ACCURATE & COMPLETE, 

OTHER {SPEC!FY) 

WATER LF:VFL & YHiV) OF CO'IJPLETED WELL 

DEPTH TO FIRST wt,TEf'--'-"'--- (Ft) BELCW SURl'.=ACE 

OSPTH OF 
1------' .. -----'-------------------·---------........................ _I WATER LSVEL 

Geologic Log 
\Veit Cor.sln;ctlon Oia;.rzrn 
Gevphysicsl Log(s) 

Sv-:JlvV;;ter Chemlcl! Analysis 

Oth~r 

A T1AGH ADDiTIONAL JNF-ORMA TIOl'J. JF tr £X!STS. 

ESTIMATED YIELD • ~ .............. (GPM) & TEST TYPE ______ .. . 

I, the undernlgnsd1 certify that this report is complete and ac:-u.at-e !o the best of my kt10':liectge atic; t-.<BfiBL 

NAM"' CALWATER DRILLING CO., INC. ----------·---· ..... __ ............. _ ... .. 
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTcO) 

30Q_;l. Ki rov 
ADDRF.



1. 
2. 
3. 

4. 

:s. 
6. 

PLOT PLAN 
(indicate Distances in Feet) 

Name of slreet and distance from nearest cross roads to well site. 
Outline of the property, easements. 
Out!ines and locations of al! existing and proposed structures, including covered areas such as pa!ios, driveways, and 
walks. 
looation of house sewer outlet, pubHc sewer, sewage disposal system, or proposed sewage disposal system, proposed 
expansion of sewage dlsp_o::iEll system, industrial waste pond, or any other possible source of contamination. 
Location of other wells within radius of ;,oo feet on the property or adjoining properly. 
Location of sewage disposal system on adjolning property or within a radtus of 100 ft. (private well} 150 ft (public well). 

Written descrip!ion of well ior;ation {if not visible from 

l HEREBY CERTIFY THAT! HAVE PREPARED THIS APPLICATION AND THAT THE WORK WILL BE DONE IN 
!\CCGRDANCEWITH THE PROVISIONS OF THE LAWS OF THE STATE OF CAUFORNIA, THE ORDIN/1.NCES OF THE 
co0NTY OF STANISLAUS AND THE RULES.AND REGULATIONS OF THE STANISLAUS COUNTY DEPARTMENT OF 
ENVIRONMENTAL RESOURCES (DER). DERWJLL BE CONTACTED FOR INSPECTION OFANNULf,R SE/1.L 
!NSTAL/_ATION, AND AFTER WELL WORf< HAS BEEN COMPLETED. 

i' 

2. 

3. 

All we!ls within a 300 foot radius of the proposed new well(s) on the property or 
located and so indicated. 
Proposed will be located at least 5.0,iOO feet from any sewage disposal 
Public we!! a distance of i00-150.feet from disposal system (100 ft. 
Submit d, as notice of wellwork completion: 

::_\DATA\EHFORt..18\Wa/er\rcipp for wcH cor1si-des!Iud,wpd 

property have been 



ORIGiNAL 
File with DWR 
Page l of 1 

WELL 

Owner's We!! No,_l~UBIJ; ________ ,, ... 

Dnfc Work Began 8/30/20i 2 ....... . 

STATE OF C1\UH)RN!A 

Rl<;PORT 
Refi:r to !nsrructfon /Jamphlat 

I .ocnl Permit STANls.LAL.SLO_DE8__ --------···· ···-------
Permit No.-'·'"-'="'-----· .. -----·-· Permit Da,c 

~--·--------- GEOLOGfC LOG ----------~· ------------------ "'~' , 

(:!:.~) _,L_ VE!"H!CAL HOn!ZONlAt ___ , /\~JGLE __ {SPf::CifY/ 

1-·--::-::::::::-c:=:-:---. ~l~t;l~g 8.0IAE.Y. --------·- FLUID MUD __ 

DEPTH 
FROM SURFACE 

Ft. io FL 

94 
94 144 

(,., j 

_ We!! Cons:(mc!fCn D!ngrnm 

_ Geophysical Log(G) 

[

- Geologic, :...og 

- Srn!f'Water ChiJmlca! Anelys!s 

--- Otho·---- -----

'!::DOil /ONAL INF OR MA TION, IF IT EXISTS , 

\\A 
' 

DWR ts, REV. 1 l-97 IF ADDITIONAL SPACE IS NEEDED, l/SE NEXT CONSEC!JT/\!ELY NUMBERED FORM 

l.\ 



1 DEPAR1/VIENT OF ENVIRONMENTAL RESOURCES 

I 
3800 Cornucopia Way, Suilc C, Modesto, CA 95358-9492 

Phone: 209.525,6700 o Fax: 209.525.6774 
www.stancounly.com 

I 

I PormitNo. 2o__i_d_.~ \J~ ( 04L\ 0"-~4f-(1 l00q 

APPLICATION ; R WELL CONSTRUCTION/ OR DESTRUCTION "¥:-\,\ ·'J-3"b 't>'b 
THl~S ~P~M=II EXPIRES 1 YEAR FROM D TE ISSUED 

Application is hereby made to the Stanis a s County Department of Environ ental Resources (D.E.R.) for a permit to 
ponstruct and/or destroy the work herein d scribed. PLEASE NOTIFY THIS DEPARTMENT (USING PERMIT# AND 
D.W.R. WELL DRILLERS REPORT} W E WELL WORK !S COMPLETED 

_,_,,__«"'-'3~e>'---=(y)<:...!.!-. ~>_4?_S'_,_-'-'-.,,-'-'-'-'-'------ city CI: a eos £i,, af.;, ;J Job Address/Location: 

Distance & Direction frorr th'° N,:,::im~t Co s Streets: _& __ ~ -=-.J.+__!,,:-=-""'-::.IC.="--;;'-'rlr..:...:1~1 ~~..:.."~:,,'....,./.-----

Property Owner's Name: 

Water Agency: O Yes @-No g~ncy Name:----------+------·----------------

Address: -------~-~...J..-"l'-----------------+--
Contractor's Name: G--£.!_!._!"-"=---'~~-+~..Lf'·I ='lfG 1:'t.c. License#: ---r~'l----"~----'--"--

I 

Type of Work: CfN"ew Well D Destu tion O Other----+----------------
If a new well, give number of new wells e installed on property or ln close proximity now or within 6 months 

. I --
intended Use: O Industrial [l}-Dom131ic/Private D Domestio/Publil O Irrigation O Cathodic Protection 

Geothermal Heat Ex¢h nge D.Agricultural 0 

Conveyance: Will water from this well b. relocated from parcel of origin? D Yes []}No 

. Will water from this well bj relocated to out-of-co~? D Yes* G}No 
__.. *Provide water agency authorization 

Existing Well Present: u}'fes O No j 1· Status: ~tive O To be destroyed O Inactive 

Community Service District: E]1WJ\/ 1/ 0 Within C.S.D. of 

Distance to Septic tan~K . :.. -·r I isposal Field Dry Well J?~ 
Nearest: Pit Privy . Y, '/3. __ ;;Jtj , nimal Enclosure 1 

Construction 
Specifications: 

Dairy Lago ns __ _j';t'"}--· Dwellings -"--'-------+--· ----·--------·-···-

. ' i I I 
D Cab!¢ 1:ooi 

Diameter of Excavatioh , c 

Estimated GPM <3 1 

Sea ji n g Materia: 
Proposed 
Seal Method: 

·r,.......C---+----cf--r,--

[.i(iravel Pack 
Diameter of Well 

Destruction Diameter of We!i 
Specifications: Sealing Material 

Sea! Method: 

_______ --· Proposed Depth of Grouting -----------.. --
_____ ,..... ____ Grout Manufacturer Grout name --------

Tremie Hose O Tremie Hose (Gravity) 

,~l;~e; 
---. 

than minimum state 



- Jo 
"')RfGINAL WATER WELL DRILLERS :RE.PORT 
Filo Or[gln,I, Dupl/cde and Trlpllcala w!lh lho 
REGIONAL WATER POLLUTION 

CONTROL JlOARD No. ____ _ ~E OF CAL.IFORNIA 

~~ ((tutti 1f_,Jrc;t1,tr 11~mb.rr) 

(I) 0""'":u · 
N~mc 

Addrc.,s 

(Z) LOCATION OF WELL: 
' . '. 

R. F. D. ot Sirttt No. 

(3) TYPE OF WORK (check): 
Deepening 0 . Rcc:onditionin& 0 Abrndoo 0 

(4) PROPOSED USE (check): '1 P) EQUIPMENT, 

Dommic O Industrial D Municipll O 

I 
Rotary @ 
Cable 0 

Irrigation ,.., Tm Well O Ocher O 0 lei Dug Well 

(6) CASING lNS"fALLED: Jf gravel pnckcd 

----------------· ----------

Omdh<joln, Welded collar 

(7) PERFORATIONS: 
ITp< o(p,r(.,,, ..... J Mill erfora tor (slot s 

(8) CONSTRUCTION: 

fr. t() 

{9) WATER LEVELS: 
40 
40 
40 

1,. 

0 Yu ::t:! No 

fr. 

r,. 
ft. 

{l 1 ) WELL .LOG: 

280~--f~1.-"D~,,~,h~o~f~co~m~p~l11~,J~~~•~ll ___ 2~)~J,._ __ r,. 

. JO ·· 0 .. Sa~d & clay streaks 
-----i+o ·· 4-6 Gla -1+6-~--,~a·n'-d".----------
~_5~70 .. Sand & clay 
_20 ·· 8Jc---_S=a=-1_1d"'---------
- 83 ·· 87 ·· Clay 
_Ei'Z__·· _lOQ __ s=·,a=n=d=----------

100 106 Sand 
.. 106 l16 ·· Sand & clay 
_llL~J,.3..Q __ .. _ccsoc...ca=n=d-=--------

136 :.-131+ Cl 
134 160 .. sand 
160 l 7"l .. Sand 

200 206 .. QJay 
206 21 9 .. Sand 
2a9 .. 2~ .. Sana 

--245." 2 .. Blue 
~21+¢" 2~ ·· Blue 
. 2'.Z .. 2 0 .. Sand 

clay 
clay 
& clay 

Work u,ru:J _..<..5/c...·.o;c8 __ ,,-"'6:..,,l,_•_c_urn.;..pl_, .. _. __ _.,_,5/_c_,2s,.,l. •• 

WELL DRIL!.E!VS STATEMENT: 
Tlih wrll '£L'af dr,'llrd ttttdrr my juriiJkfiou a,1J thit uporJ h Jr11e Ja !ht Irr,! of 

my lr.nowf<dgt ,.J {ullc/, 

NAME Howk Well & Eguij2ment Co. 
AddrcH 

tno.to lhlJ7 lHlM QUJM 6 lalf'O 



CtnlGINAl. 

Filo Original, Duplicale and Trlp!leale with 1ho 
REGfONJ\L WATER POLLUTION 

CONTROL BOARD No,--
(lmul 11faprof<tlitrwrtmbtr) 

(!) o-----
Namc 

Addm 

(2) LO~ATION dF WELL: 
,-

( 4) PROPOSED 

Domestic D 
frri g:i don [i Other 

(6) CASING INSTALLED: 
SINGLE tl!:) OOUBI.E CJ 
From O 11. ,.180 r,.1&}!,,,,. 

(8) CONST.RUCTION: 

(9) WATER. LEVELS: 

Do Not Fill 1n 

N<.? 66836 
STATE OF CALIFORNIA 

( !l) WELL LOG: 

D 

lf gravel p3ckcd 

I<. 



OilGINAl 
File with OW~ 

Nonce of Intent No. ----

.Local Permit No. or Date 8 9 - 6 Z 

·(l) ~ER, Name_ 
A~,._., 

Cnr~--,~~~~ 

$TATII OP' CALIFORNIA 

THE RSSOVRCES AGENCY 

DEPARTMENT OF WATER RESOURCElS 

WATER WELL DRILLERS REPORT 

(2) LOCATION OF WELL (See instructions): 

µ~co~\ ~ 
Do not ft!! in 

No. 28 57 
Stale Well No 

Other Well No. 

C',01.mty St l! l1 f S l B 1J S Owner', Well Number---- -.+---"---""'---"'""CU...""'-----------

Well address if different from above -------------t 
Township fumge -----
Distance from cities. roads, railroads. fences, etc. _ljz .... .LlL'---"'U..U~.u........u..'--r--=""'-----"'-"'--~..="'-.Y--''--"'-~'<----------

(3) TYPE OF WORK: 

New Well XJ Deepening Of----!~--:--+-::-.±-~~~-...:.---------·--·-·-·--· 
Reconstruction O t--~-::----,&-::;~-"-~¥2''-::----:----:----------

Rcroodilioning D l--:;-;::--':=-->,,,'="'i~--'::-7""'-"'----7' 
Horizontal Well 0.-----.---~-~ 
Destruction O (Describe 
destruction rnoterinls and pro
cedure, in Item 12) 

WELL LOCA TION_:;.:SK.:.:ET:..:..;;;C...;.H-,----'"~~;C-----<':.,.....lr-+-><--~c---...;:..9~-

(5) EQUIPMENT: 

Rotary 0 

C..ble 0 
Othe,, D 

From 

___ .__ __ ....__..._, ___ ,__ ___ ,;_c::.._ __ ...._ ______________ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~-·-··· .• ,,.,,,,,, ___________ ,,,,,,, 

(9) WELL SEAL: 
Wu,,ufaoesanltaryoeolptovlded? Yes I(! No O tfyes.todepth_-.,2;.,.Q..,.__ll 
Were:!lrata-Wagatn:,tpollution? Yes O No O Interval fL h------------------------
Metbodo!..,,l!og~~I CAN CEMENTED m 
(10) WATER LEVELS: 
Depth of hntwaler, lfknown --------------

Standingkvo!ofterwell ~Ion------------==--

fl 
ft, 

fl 

~ted Mar. 31 19...8.9 Com•leted Aot. n 19-8.9 

WELL DRILLER'S STATEMENT: 

,I l.s true to the 

Signed 

NAME 

Address 

City 

DWR 11!1!!1 lft2V, 1 :N561 
IF ADDITIONAL SPACE 15 Nl!tEOED, USE NE!X1 CON$ECUTtV1!l..Y NUMBE!f!EO FORM 



ORIGINAi. 
Fil® with DWR 

Notice of Intent No. -------
Local Permit No. or Date_.,,,_.<.=:..._,,..,,_ __ 

STAffl OF C.AUFORNlA 

THE! RE:SOURces AGIThlCY 

DEPARTMENT OF WATER F1ES0URC!::S 

WATER WELL DRILLERS REPORT No. 
State Well No. 

Other Well No. 

Do not fill in 

(l) OWNER: Name -

Adclr= --------
City----------

(12) WELL LOG: Total depth ....J..12.. ft Completed depth -1A.5... fL 

ca. 
(2) LOCATION OF WELL (See instructions): 

from ft 

County Stanislaus Owner's Well Number -----+--z.w.---"''-'---= ........ ----------------
Well address if different from above ---------------1--~~--~~.__."""..._. _______________ _ 
Township Crows Limdio'i[ange _____ Section ------I•--'"""'--_.,,..........,..""-"..._ ______________ _ 
Distance from cities. roads. railroads, fences, etc. ---------

WELL LOCATION SKETCH 

(5) EQUIPMENT, 

Rrury:XX 
CM!e D 
Other 0 

Ste<:! 0 

From 
fr . 

(9) WELL SEAL: 
Wa, rurfooc "'nltary-1 provld<,d? Ya rn 
Werestrnt>.~•g•lnstpoDutlon? Yes 0 
Method cl ..,.l;ng 

(10) WATER LEVELS: 

(3) TYPE OF WORK: 

New·Well}ffl Deepening 01---------~",c-'...----------------
Recorutrudion 

Reconditioning 

Horizontal Well 

01----,#'-;r,1!---
D 1------¥...,.,._,..._. ____ ~P'-c-----------
Dt----:~--~r--#r--"&'7--

Destruction D (Describe 
de'5trucl!on materials and pro--
cedures in Item 12) 1----'~~c--"lr----_...,.,,...,,..._-""'"----l.....-"r---------

( 4) PROPOSED US 

Priv. 

No O lfyes,to<lepth_---'5"'-Q"'--_ft. 

No O lnterv.J fl 
>---------

Depth of flrn water, lf known----------------- ft · This well W<ls drilled under mv Jurisd~iO§nd th.s report ts true to the 

St•ndinglevdalterwellcomplr.tlon ft. ~
w._.welltostm.tde? Yes O No O lfye,,bywhom? (WdlDril~---
Typeoftos\ Pump O &Ile, D Aldllt NAME Calwater Q;l;';i,JJ,;i,ng Co., Inc. 
Depth to waler •t start of !es! __ ft. Al end of test ft i i?IT'· fim1, or co,porat!oo) (Typed or printed) 

Disduirge --- &•I/min •fter --- hours W,ter temperature 'Address -=:;3..::0..,0'-'S"-"-. -"'=·,L=ro'-='-----------------
ChemiclOl m•lysi, made? 'ie; 0 No O lfyes,bywhom? !City Turlock, ca. ZIP 95380 
WMelectricl'l,mode Yes O No O !lje,,,>tUch,~pytoth!rn,p,:,,,LicenseNo. 32125:' Dateofthisre,,:rt 5-25-89 
DWR 188 {R!;V. 12,-8{1) 

IF ADDTT10NAL SPAC!i IS N!ii6DEiD, VSE: NEXT CONSECVTJVEL.Y NUMBERED FORM 



ORIGINAL STATE OF CALIFORl\'!A 
Fife with DWR VVELL COMPLETION REPORT 
Page of Refer co Innn.octiou Pc.mph/et 

Owner's Well No.----- No. 5 4 7 5 4 2 
Date \Nork Began --8 Lll [94 , Ended ~lli-"-9--"4c........ __ 

Local Penni~ Agency'_ Stanislaus Co. Dept. of Env. Resources 
Permit No. 94-179 .... __ PemiltDate_. 8/10/94 .·c 

r---------- GEOLOGXC LOG ----------..,.-----"''-'\-c_/"",--- W F. LT. 0 WNF. R ----------

OR!Er,·r A TIQN ( L ) __x_ VERTICAL -- HOR!ZONT AL -- ANGLE -·-- (SPEC FY) 

DEPTH TO FIRST WATER ___ (fl) BELOW SURFACE 

Nam~·; 

.Maihri1 
DEPTH f'NOM 

SURFACE DESCRIPTION ~ .• 
\\\SL 0/-\1 

~~~F~t_._-:::o~-lr~~~~F~t_.-:3::::--1'2~~:1~. -2_-~s-i-:i.1-'!=i!_·b_~-·~-~-""~a-"1~· gr~,ai_·,,_,_i•~'·_c_al_a,~, _ei_c·-----·-<>-A_d_d-rc_s_;,-.~ \ __ ',\_·_,._Sa-me 1 ~!{C;t 
1---3~· __ 6__,_· -_-:s_rrn_,n_c_Ia=y---~-----'--l City -;;:--·=\:.\===~::/::::1=:·:<:.;~,;==~=================== 

6 ' 8 ' Hard pan ....... ,. fr.' Stani sl rius 
l--·-c-'8::......;: __ .::l·;_;_ 7.;_:_-=C='l=a""-v ___ :..;:._'.;_;_·;_;_·..:..·--,-c.:c...:.· _________ , __ ! APN Book ~:Page ___ Parcel---·-------
!---'1:::.:.....7,_• _...:2::...::4_,,_ --=S::.:;:an=d'---'-:.>-'-.\-=-''_ ·-~--'·'·---=·--'---'·~'.:...... __ , .··..c·,-1·· To,J;;:;-hip_'._·· __ Hange ___ Section------- .......... __ 

f--2=4_,_' _ _.;::3..:6'-l·--..::..: Cl=a"-,:-'v_,·,--...:·c:._-_,___; ··-__;·'·-----'-------1 Latit;;c1/ ,. NORTH Longitude -----1-.,,,,,...ci-=--W"'E"'S~T 
36 ; 56 : Blue· clay , · .• ' · DEG. .MJN. SEC. DEG MIN. SEC. 

56 ', LOCATION SKETCH I ACTIVITY(!'.'..)-i--=~--'9"-5"-_·_ ·,·-=B=r~.o.::.· ..:..wn__;_c:_l_ac.:L.._y' ·;_·_;: .. _·_,.,_;_ _ __;.·_cC-··-,-----'--1··----·-·--·--·- NORTH ...X NEW WELL 

95 '. 97 1 Sand ( ·,,,.: .-'; MOOIFICATIONIAEPAIR 

97: 104 : •(:lay\ ';:, \ . . / \ ',\\.'. _ooopon 

104 : 107 ; Sand • , .··• · I _ Olhor (Specify) 

1 07 , 157 , clav & shale ,streaks 
·· .. -:.<> \ 

- .. ,\ \ . 

f-----' ___ _,:_, -"--'-';._\:,.._'_;:, '/_.:._:,._··--------------l:/, 
f-----'-' -----''--'·,_:'-_· ,., -'·. ------------------i3: 

' ' !--------•:• ••H,~·--••••-•---c:'-----------------------1 
' 

i-----:------':----------------------t 
' 

- DESTROY (Oes1::ribt1 
Prncadures. s.nd Mataris/2 
Under"GEOLOGJC LOG") 

,- PLANNED USE(S) 
'.'.l (L} 
LU _ MONITORING 

WATER SUPPLY 

_K DomesUc 

_ Publfc 

,,,,,__lrr!~t!rm 

_ !ndustrlal 

- ''1EST WELL'' 

r---~,---~,---------------------1---------SOUTH----------l - CATHODIC PROTEC· 
TION 

1 Il!u.strate or Describe Distance af \.Vdl from Landmarks 
: such as Raa:ds, Bulldtng$, Fences, Rivets, etc. 

PLEASE BE ACCURATE & COMPLE'l'E. 

- OTHER (Spactty) 

---~:----'-:----·-···-,---·-------------j~~~~DG Mud rotary FLUID water ~ 
: : - WATER LEVEL & YIELD OF COMPLETED WELL 

~======.=• =======:=========================:--===========~-;~~TE~ ~vi~ATIC 18 (ft.) & DATE MEASURED S/l
9

/
94 

l-·----'-'----'-----.-=:=-----·-·----------1 ESTIMATED YIELD• (GPM) & TEST TYPE-------

TOTAL DEPTH OF BORING _ 157_ (Feet) TEST LENGTH (H } TO-AL DRAWDOWN (Fl) 

TOTAL DEPTH OF COMPLETED WELL 112 (Feet) * May not be r,-p-res-en-tati::·of a ~dl's long-term yi-,,-d_-- . I 
DEPTH 

FROM SURFACE BORE· 
TYPE (L) HOLE 

DIA. z "' ~ (lnche3) ~ ~ ~~ Ft. to Ft. < 
ta l;l "'c :j 

"' o: 92 14" X 
q:;i, 112 I! X 

' 
' 

MATERIAL/ 
GRADE 

PVC 
It 

CASING(S) 

INTERNAL 
DIAMETER 

{lnchu} 

!j" 
ll 

GAUGE 
OR WALL 

THICKNESS 

.l.bU 

SLOT SIZE 
IF ANY 

.062 

DEPTH iANNuLAR MATERIAL 
FROM SURFACE ~ TYPE 

CE- BEN· 
to I MENT TONITE FILL FILTER PACK 

(TYPE/SIZE) Ft. Ft. ..Ll.:::l (L) (L) 
o : 64 -'-+-'x--'-r-~-------1 

· 6f ·:·112 .,--;--+--+---+-:r= <1X..-..s-.t.c:-::s=an=1a.--1 

' ' ---+----!-+-+-+-l------1f----+-----+-----l 1:----~·----+---+--+---<f----------····· .. 
! ' ---+---.f.-4--!--+--1------,f-----+------+---·· ·········-

' 

AITACH ADDITIONAL INFORMATION. IF IT £XIST$. 
8/23/94 434218 

OATE SIGNED -c.,=,7-u~c=e=,s~E =Nu""1."'mE""R:-

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMI3fcRED FORM 



OSS9E Section 21 



ORIGINAL 

FUo 01/gln,i.- Dupllt,lo and fr!pl/,afa wl!h fhe 
REGlONAl, WATER l'OLLUTION 

STATE OF CALlFORNlA 

( l) owr""'". 
N,mc 

Address 

No,----

(2) LOCATION OF WELL: 

----~----·-··--

/ 

~~~~..:.::!:~~~-I 
______ -I 

(3) TY.PE OF WORK (check): I 
R"onditionirf1,s

5 

,0) f'.Q1'. .. fI_·P/\_b,.,inEd .• Non,:rO:· 
1
, J f 11bmulonr11cnl, drier/be maf.riu! and proa,l11rr in Ilcrn 11. 

New wdl ffi Deepening 0 

(4) PROPOSED USE (d,cch): 

Domestic £J Industrial 

Irrigation O Test Well 

0 Municipal D 
0 Other 0 

(6) CASING 1NSTALLED: 
SINGLE O DOU!ll.E Cl 
From 1,. ,o 150 1<. 6 Di~m. 

(8) CONSTRUCTION: 

12 

Rotan· 
Cable' 
Dug Wei! 

•D 
0 
0 

I£ gr:tvd packed 

Diunrttr 
n{ n~fl! 

ft!JITI ,,. 

(11) WELL LOG: 

Do Not Fill ln 

Ng -73890 
Su« Wei! 

Othtr 'Wdl 

OWR 108 rRCV, ::>,54! 



OR!G!NAL 
File with DWR 
Page 1 ofl 
Owner's WeH No. 
Date Work Began S!!.~=~----, 

Local Pennii 

STATE OF CAUFOJlS!A 

\VELL COMPLETION 
Refer- to Instruction Pan:phlet 

No.803774 
EndedB/7 /2003 

Permit No.~=="----------- Permit Date ~=~c.c=:...c--------
~-------- GEOLOGIC LOG ------------------- WR.! ,l, ()WKWR 

( () u 

--- - ···---------------------------·--• APN Book----Page------· Parcel -----
!-----------..::::::.:. ______ :..::___;__.::.;..:.:.:.:::. __________ ------------1 Township --------- Range----· Section __ 

Latitude ___ L, __ , ___ . 

DEG. MIN, DEG, MiN. SEC. 1--..:::..'. ... , __ ...:..,c::.;.:::.:..::..;.=-. ____________________________ I---·- LOCATION SKETCH--- ACTIVITY (v) 

----------·----- ------·-- --- NOR,h ·---------------· _/.__ NEW WELL 

UODIFICATiONIREPAiR 
- Deepen 
- - Olher (Specify) 

--- DESTROY (De$crit:e 
Prccoourns end Mme~~ls 
Under "GEOLOGIC LOG" 

1-----··---:._ ____ :._ ___________ ---------·-------·--··-·-------1 .... 
PLANNED USES(/) 
WATER SUPPLY 

fr.i ...:£.. Domestic _ Public m 
----.L-----c-------------·--------·--------------------·~ tfi _ Jnigation ltdush'ia! 

. ----·· ----------- ·---------------·-·· ·····~--··~·····~-·-

TOT AL DEPTH OF BORING _.1§.§___ (Feet) 
TOTAL DEP-!11 OF CO:\-IPLETED WELL..,.i ::..0,____7 __ 

- SOUTH------------------
llliatrc.te or Describe Distance. of Wellfro:n Roads, fJu!ldfngs, 

Rive.--s, cti; Md attech a u:inp. Vl.e n0iicioo.tl P4-'-<'.:r if 
. PI.l,ASE BE ACCURATE & co;I?Lf.TE . 

MONITORING 

TEST WELL 

A THOOIC PROTECT!ON 

HEAT EXCHANGE 

DIRECT PUSH. 

INJECTION 

VAPOR EXTRACTION 
SPARGING. 

REMEDIATION 

OTHER (SPECIFY). 

WATER LEVEL & YlELD OF COiv1PLETED \VELL 

DEPTH TO FIRST (FL) BELOW SURFACE 

-"'"'----(Ft) & DATE MEASURED .... ?/7/2003_ ... , 

ESTIMATED YiELO ' ----------·--- (G"M) & TEST TYPE·--------

TEST LENGTH _____ v (Hts.) TOTAL DRA\\OOWN ___ (Fl.) 

i 



STANISLAUS COUNTY 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

3800 CORNUCOPIA WAY, SUITE C, MODESTO, CA 95358-9492 
(209) 525-6700 

APPLICATION FOR WELL CONSTRUCTION OR DESTRUCTION 

THIS PERMIT EXPl,!3ES 1 YEAR FROM DATE ISSUED 

Permit No.fil~(:{( 

Date Issued £rrJ{-1)<;' 

Application is hereby made to the Stanislaus County Departrrient of Environmental Resources (DER.) for a permit to 
construct and/or destroy the work herein describ~d, .. Pll::ASE NOTIFY THIS DEPARTMENT (USING PERMJT # AND 
D.W.R WELL DRILLERS REPORT) WHEN WEL'.L WOR!{ lS COMPLETED. 

JOBADDRESS/LOCATION __ Lc:2.1·e2 ceowJ i.64/DWf 20 City (/!OW /..&&/)!At{. 

Distance & Direction from Nearest Cross Stre,ets ·· ~'At& 'S"Ot.JI)/ t.r£ t.uefZ MA?@ OA.J ~ff J'//)£ 

TYPE OF WORK: 
(Check one} 

NEWWELL ~ DEEPE~ D RECONDITION! D DESTRUCTION D 
OTHER D -------'--.'------:-.------------------

DISTANCE SEPTIC TANK /{)QQ SEWER LlNES ____ ~---PIT PRIVY ____ _ 
OTHER WELL . SEWAGE 0!SPQ$AL FIELD ·l6<Jrr SEEPAGE PIT -TO NEAREST: 
DRY WELL . OTHER ____________ _ 
ANIMAL ENCLOSURE _______________ _ 

INTENDED USE 

D Industrial 
D Domestic/ Private 
0 Domestic/ Public 
D Irrigation 
D Cathodic protection 

~ Other DAt£9' 

TYPEOFWELL 

D Cable Tool 
o/ Drilled 
We Gravel Pack 
~ Rotary 
D Other __ _ 

CONSTRUCTION/ DESTRUCTION SPECIFICATIONS 

D~a. of Well Excavation -h,_,,,.2 .... ~f4~-'l-"-6'"--------
D1a. of Well Caslng:;;,#-r--, ~4'v,-,/' :---:a--c:a-------
Gauge of Casing P(k:. 'S1JIZ.2f 
Depth Conductor Casl.n~g.,_ .,..c..,,,--------
Depth of Grout Seal -:J<,,.q.~=-------=,--..
Type of Grout # Bags--.9,___ __ 
Grout Manufacturer 
Grout Name.-ea....uU/--&-~~--------

Well Destruction: Describe method if different than minimum state standards: _______________ _ 

Existing well present?~ NO Status: Active ; To Be Destroyed ~ Inactive D 

D.E.,P.USE ONLY 
Permit Issued by:  Date:_ lf'La:/!.//D::::,-
Permit Denied by: Date: (See Attached) 
Grout Seal Inspected by: ___________________ Date: __________ _ 
Final Inspection by: Date: 

(i)L-01 ~ oil .fi·/q 
ORIGINAL-Office (;()PY-<'.nntrnr.-tnr 



....,-.--,---··"-·-·----··-------- -----
' i 

ORIGINAL 
File with DWR 
Pagel of2 
Owner's Well No. CROWSLAND1.,._,N'-"G'----

STATE OF CALJF0fu'\1A 

\VELL COMPLETION REPORT 
Refer ro Jrtstrucrion. Pamphlet 

No.1 

I F!l~ !Nr~·J ~ 
NO. ----~I 

L.-'c--c"='c~.-'-......J L_ 
Endect813,:..:l2""0""0"'7 ___ _ 

.s.IAI:illSl..&UR.CO...DE.R.. .. ____________ .. ____ _ 

Permit 'W._}L~=.__ _______ Permit Date...:..:...:..::.:.=:.;;;.: _______ _ 
--------- GEOLOGIC LOG --------........---------- WELL OWNER 

STATE ZJP 

, __ _:_:::_.:........ __ .=:::.c.:....:::=.,-::::-----------·-------::--:-1 APN Book ___ page Paree! 
• ___ --::;::::..:_ ___ =......::::.:...::=. __________________ ~...,--1 Township---- Range ___ Section ----·---··--··--
1---. ..::.::..::...c. ___ .::.......c....;;c.:;;.:...:.... ______________________ 1 Latitude __ .J......._...J.,._ 

DEG. MIN. SEC. 
L.......---..:::..:::...;......._......:,.::...;_:::.:...;.:.;;,....--=. .• ..;..c . ..;;_c...-.......;.. _______________ ·--·- LOCATION SKETCH----~ 

TOTAL DEPTH OF BORING (Fett) 

TOTAt DEPTH OF COM.PLETED \VELL..11.Q_ ...... 

Other ....... __ ......... -_ .. _____ _ 

ADACN ADD1T10ti.1AL !NFORMAT!ON, 

·- NOR1ti - .. -··--·---- L NEW WELL 

MOOIFICATION/Rl,PAIR 

OF 
T 

- Oeepe!"l 
-- Otr,er (Specify) 

_ DESTROY (Oescribe 
Procedures and Materials 
Uncer ·GEOLOGIC LOG" 

PLA.t'i'NED USES(L) 
WATER SUPPLY 

ti ..d. Dcme,ttc _ Pubf!c 
~ !tfi.Ja.Ucn ~ lndus.trial 

'-·-··---.. -·---·---SOUTH--·---

MON!TORING -

TESTWELL

ATHODIC PRDTECTIQN_ 

HEAT EXCKANGE

DIRECT PUSH_ 

INJECTION -

VAPOR E.XTRACTiON -

SPARGING_ 

REMEDIATION_ 

OTHER (S?EC!FY) _ 

GAUGE 
OR WALL 

fl11mrooe or !k.Jcribe Dis!GJ1~ of "Well from l?cadr, Bvtldin1;s, 

:::~~v~i{icSE aniiE~~~~tt£ U1 a~ii;tkfE if 

WATER LEVEL & YIELD Of CO}IPLETE.D WELL 

DEPTH TO FIRST WATER---- (Ft.) 2El0W SURFACE 

ESTtl/ATED YIELD • --.. --.. - (Gf'M) & TEST TYPE ________ .. __ ... ___ _ 

TEST LENGTH---~ (H!S.) TOTAL DR<\WOOV"'N--·---- (Ft) 
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Abstract 

This project was proposed as a technology development and testing project to evaluate an innovative 

extended aerated static pile (eASP) compost system design at commercial scale. The purpose was to 

determine whether the innovative design could produce compost of acceptable quality while reducing 

air emissions. The eASP was compared to standard windrow composting conducted at the same facility 

using the same feedstock. The eASP was tested in a single selected configuration; therefore, the results 

of this project do not establish optimal operational parameters, such as blower speeds or water 

application rates, but results are sufficient to establish proof of concept. 

A prototype commercial-scale Aerated Static Pile (ASP) compost system was built using electric 

conveyors in place of diesel trucks and loaders. Three ASPs were built abutting each other to create an 

extended design which we define as an eASP. The eASP piles were deeper and wider than a typical 

windrow, were placed on a foundation of aeration tubing and chipped material, and were capped with a 

1-foot-thick layer of finished, unscreened compost acting as a biofilter layer or "compost cap." The 

three static piles of the eASP were aerated using power provided by an on-site photovoltaic array. The 

intent of this design was to take advantage of emissions reductions previously demonstrated by 

biofilters and ASPs with a design footprint more similar to existing windrow methods. 

Windrows of identical greenwaste feedstock and of industry typical dimensions were created nearby 

with a loader and turned with a diesel-powered mechanical turner, which is the normal method of 

composting in much of the United States. No biofilter caps were applied to the windrow, as that is not 

the normal practice at this facility, nor is it required by air district regulation. 

A series of three ASP zones and three windrows were built approximately one week apart. This allowed 

the in-the-field measurement period to be shorter while still collecting measurements representative of 

the full 22 day active composting period. Emissions of VOCs, ammonia and greenhouse gases from both 

sets of piles were sampled using the USEPA-approved flux chamber method, as modified for composting 

emissions by the South Coast Air Quality Management District. Emissions reductions from reduced 

diesel use were calculated by using the estimated time necessary to accomplish standard tasks, 

multiplied by the allowable tailpipe emissions for equipment normally found at commercial scale 

composting sites, such as trucks and loaders. 

The comparison of emissions from the 22-day active composting phase between the eASP and standard 

windrows demonstrated emissions reductions by the eASP of 99% for total non-methane, non-ethane 

VOCs, 70% for ammonia (average of field and lab), 88% for nitrous oxide, and 13% for methane. The 

overall reduction for CO2 equivalents was nearly 65%. Diesel use in pile construction and active-phase 

management was 87% less for the eASP system, with commensurate reductions in criteria pollutant 

emissions associated with diesel fuel combustion. Water used during the composting process was 

reduced by 20%, and land necessary for active-phase composting is calculated to be reduced by 55.5%. 



Samples of finished compost at 30 days of composting from the eASP and standard windrows were 

sent to an accredited laboratory for industry-standard testing. Maturity and stability of the eASP 

materials were equal to or better than their windrow counterparts. 
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Required Stateinent 
The statements and conclusions in this report are those of the Contractor and not necessarily those of 

the San Joaquin Valley Air Pollution Control District or its employees. The mention of commercial 

products, their source, or their use in connection with material reported herein is not to be construed as 

actual or implied endorsement of such products. 

Executive Summary 
A prototype extended Aerated Static Pile (eASP) composting process was assembled and operated to 

test both ability to produce quality compost and to quantify air emissions. EASP differ from ASP only in 

that consecutive zones are laid clongside each other along the long axis. I he eASP utilized ambient air 

blown into the pile from the bottom; the blowers were powered by photovoltaic panels and associated 

batteries. The eASP had a biofiltration layer added to the surface as an air pollution control measure. A 

series of compost windrows were built concurrent with the eASP using the same feedstock. The air 

emissions from the eASP were compared to the on-site measured air emissions of the current industry

standard windrow composting method. 

Emissions were measured using the standard methods and techniques used for San Joaquin Valley Air 

Pollution Control District (SJVAPCD) regulatory compliance. This includes the use of the USEPA flux 
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chamber as modified under South Coast Air Quality Management District (SCAQMD) Rule 1133, and 

analysis using SCAQMD Method 25.3 and 207.1. In addition to these traditional methods, nitrous oxide 

(N20) was measured using NIOSH 6600 and organic species were measured using USEPA T0-15. 

Table ES-1 provides a summary of the emissions using the emission factor of pounds of pollutant 

emitted per ton of compost mix in the pile or windrow over the 22-day active composting period, as 

specified by SJVUAPCD Rule 4566. VOC reductions of 98.8% were achieved when compared to the 

control windrows. Reductions in ammonia emissions were 83% using tubes in the field, and 53% from 

the laboratory, when the eASP was compared to the control windrows. Reductions in emissions of 

greenhouse gases ranged from 13% for methane up to nearly 89% for N20 for the eASP system when 

compared to the controls. 

Table ES-1: Project Results 

NH3 GHG 

voe Field Lab CO2 CH4 N20 C02e 
Prototype ASP {22 Days) 0.099 0.017 0.007 205.70 5.05 0.010 315 

Baseline Windrow (22 days) 8.604 0.099 0.014 731.63 5.81 0.093 883 

% reduction from Baseline -98.8% -83.2% -53.3% -71.9% -13.0% -88.8% -64.3% 

Table ES-1: Results of emissions testing in pounds of pollutant per ton of feedstock over the 22-day active 

composting period. 

To normalize the analysis of windrow (on-site control) emissions being higher than expected, project 

results were also compared to adopted emissions factors from the SJVUAPCD and the SCAQMD. 

Table ES-2 Comparison to SCAQMD and SJVUAPCD voe Emissions Factor 

Prototype ASP SJVUAPCD SCAQMD 

22 days 22 days life cycle 

Emissions Factor I 0.10 I 5.14 I 3.76 

% Reduction I I -98.1% I ·97.4% 

Table ES-2: VOC emissions reductions from 22-day active composting in pounds of pollutant per ton of materials 

using eASP system compared to emissions factors adopted by SJVUAPCD and SCAQMD. 

As with any composting emissions test, sampling opportunities seem limited when compared to the vast 

size of the composting piles and the time necessary to complete the composting process. A total of 92 

samples were taken, including 84 samples and 8 quality control blanks. Sampling during the composting 

cycle ranged from day 3-to-day 23 for the eASP and day 2-to-day 29 for control windrows. For the eASP, 

pre-planned sampling locations were demarcated on top of all three zones to ensure those locations 

were neither walked upon nor perforated with the temperature probe. Because each sampling event 

takes approximately two hours, and the eASP blowers were set to operate two minutes out of every 20, 

eASP sampling included multiple blower-on and blower-off cycle conditions. 
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An additional sample was taken of a 63-day-old windrow. It was later revealed that this windrow 

contained a significant amount of food waste. Those data are reported in the appendices. 

22-day emissions were graphed to look for differences in air emission for key target species over the 

composting cycle. Total non-methane non-ethane organic carbon emissions for the control windrows 

followed established trends; an initial spike followed by rapid decline. The eASP emissions line is nearly 

flat. Methane emissions from both the eASP and the windrow are greatest toward the middle of the 

active compost period, while N20 emissions from both piles tend to increase toward the end. 

CH4 Emission: ASP vs. Windrow 
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Graph ES-1: Time-series comparison of methane (CH4} emissions between the eASP and control windrows. Methane is an 

important greenhouse gas with a climate warming potential no less than 21 times greater than carbon dioxide. 
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Graph £5-2: Time-series comparison of nitrous oxide {N20} emissions between the eASP and control windrows. Nitrous oxide 

is an important greenhouse gas with a climate warming potential no less than 298 times greater than carbon dioxide. 

Total emissions and emissions per ton of feedstock were also calculated for 30-day and 60-day cycles. 

60-day results for the eASP are necessarily extrapolated beyond day 23. 30-day totals require much less 

extrapolation. A complete accounting for all emissions testing is reported in Appendices A and B. In 

general, the longer calculation periods show greater benefits from using the eASP, particularly with 

regard to methane; VOC reduction benefits are virtually unchanged. These calculations and graphs are 

available in Appendix A. 

Reductions in diesel use were calculated for pile construction and management during the active phase. 

For windrows this includes mechanized turning, but the eASP was not turned for the first 30 days. The 

overall reduction in diesel use was 87%. A commensurate 87% reduction in criteria pollutants from 

diesel emissions was also calculated. These data and calculations are discussed further in the body of 

the report as well as in Appendix C. 

Water use reductions were also calculated. The initial watering of ASP feedstock and 30-days of timed 

sprinkling of the eASPs used approximately 20 percent less water than the traditional windrows, which 

were watered by a 4,000-gallon watering truck with a sprayer on the back. For a theoretical 100,000 ton 

per year facility, this would save about one million gallons of water per year, with commensurate GHG 

reductions from eliminating the water truck fuel use. These calculations are discussed in the body of the 

report. 

EASP piles can be built wider and taller than windrows, which can be no larger than the largest windrow 

turning machine on site. This gives the piles a smaller surface area, potentially reducing both 

evaporation and emissions. Larger piles can also reduce the amount of land needed for a composting 

operation, thereby reducing costs to purchase land or to build working pads. For active composting, we 

calculate the EASP system can accommodate approximately 3,552 tons of material per acre, while a 

typical windrow system would handle around 1,580 tons per acre, an advantage of 55% for the eASP. 

Introduction. 
The San Joaquin Valley {SJV) is an extreme non-attainment area for ground-level ozone, according to the 

United States Clean Air Act 8-hour ozone standard. Air quality officials in the SJV must reduce ozone 

precursors such as Volatile Organic Compounds {VOCs) and oxides of Nitrogen {NOx) as expeditiously as 

practical, as technologically feasible, and as economically reasonable. The SJV is home to numerous 

commercial-scale composting facilities that process urban organic wastes, including several that handle 

more than 100,000 tons of feedstock per year and one that handles more than 500,000 tons annually. 

Two large facilities import compostable feedstock from other air basins, including Los Angeles to the 

south and the San Francisco Bay Area, to the northwest. Because the SJV contains extensive agricultural 

operations, a local market exists for the finished compost products. The finished compost products are 

applied to farm fields generally less than 25 miles from the composting site, providing a source of 

nutrients and organic matter for SJV farmers and nourishing some of the most productive farmland on 

Earth. 
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During the natural process of organic degradation, compost piles emit VOCs. The SJV has a large 

inventory of man-made and natural VOCs and a much smaller inventory of NOx emissions. Ozone 

production in the SJV is considered "NOx limited" because of the lesser amount of NOx. Internal 

combustion engines, including heavy duty diesel engines, are the SJV's primary source of NOx. When 

mixed with VOCs, NOx forms ground level ozone, particularly in the presence of the strong sunlight 

which blankets the SJV more than 300 days a year. 

To facilitate a regional approach to air pollution problems, seven California Counties and part of an 

eighth county joined to form the San Joaquin Valley Unified Air Pollution Control District (the District), 

which covers more than 25,000 square miles from Stockton to Bakersfield. In 2011, the District adopted 

Rule 4566, which seeks to reduce emissions from commercial composting facilities. Existing composting 

facilities in the SJV were required to adopt a series of Best Management Practices which are scaled 

based on a facility's annual throughput. 

Because it is an extreme non-attainment area for ozone, any new facility in the SJV emitting more than 

10 tons of VOC per year is classified as a Major Stationary Source. Using the SJ\/'s !ife-cyc!e composting 

emissions factor of 5.71 pounds of VOCs per ton of composting feedstock, a facility handling less than 

4,000 tons per year would be considered a Major Stationary Source. Per Title 1 of the Federal Clean Air 

Act, all new major sources must go through New Source Review in order to be permitted to operate. 

This means that all new composting facilities in the SJV must implement Best Available Control 

Technologies (BACT) that reduce VOC emissions from materials handling and the composting process. 

BACT specifications for new compost facilities have not yet been determined. The impact of New Source 

Review has been to stifle the growth of new composting facilities in the SJV, as the current cost of voe 
reduction systems exceeds the ability to recoup those costs through tipping fees and finished product 

sales. Composting facilities cannot raise tipping fees without losing feedstock to lower-cost 

alternatives, such as landfilling or direct land application. 

In 2011, the California Legislature passed AB 341 (Chapter 476, statutes of 2011), which requires the 

State to achieve a 75% solid waste recycling, composting and reuse rate by 2020. The California 

Department of Resources Recycling and Recovery (CalRecycle) is charged with coordinating efforts to 

reach that goal. According to Cal Recycle, organic materials--in particular food--comprise up to 50% of 

the remaining disposed waste stream. Therefore, the 75% goal will not be attainable without more 

composting facilities. 

Large facilities in the SJV and around North America manage materials in windrows: long, narrow piles 

that can be as much as 20 feet wide, 8 feet tall, and hundreds or even more than 1000 feet long. 

Windrows are turned using a specialized machine called a windrow turner, which straddles the pile; the 

exact height and width of the windrows are determined by the size of the turning machine. All windrow 

turning machines are powered by diesel engines, with 450-600 horsepower being typical engine sizes for 

moderate to large machines. Generally, piles are built using diesel trucks and bucket loaders. 

According to California regulation (14 CCR, Section 17868.3), compost piles must reach a temperature of 

131 degrees Fahrenheit in order to reduce pathogens. Windrows must maintain that temperature for 
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15 days, during which the pile must be turned at least five times in order to ensure all materials in the 

windrow reach temperature. Static piles with an insulation layer at least 6 inches thick only need to 

attain that temperature for three days. Although attainment of pathogen destruction may occur any 

time during the composting process, it typically occurs early in the cycle, to ensure feedstocks have 

sufficient energy to meet the temperatures requirement. Most operators report turning piles 8-10 

times during a complete compost process of between 60 to 90 days. Previous research indicates that 

the vast majority of composting emissions occur during the first three weeks of the composting process, 

hence the focus on "active phase" composting in Rule 4566 and in this research project. Per Rule 4566, 

several SJV compost facilities are required to put a fresh blanket of finished compost on top of a 

windrow following all turns during the first 22 days. Compost caps are effective on windrows, but 

applying so many caps is both labor and diesel intensive. 

The TAP program is administered by the San Joaquin Valleywide Air Pollution Study Agency (the Study 

Agency), which was "formed to commission and administer scientifically sound air quality studies to 

improve understanding of the contributing factors and conditions that result in poor air quality in our 

local area and in the surrounding areas of central California and to develop technical tools for use by 

decision makers to guide the development of policies, procedures, plans, rules and regulations 

necessary to fulfill the state and federal air quality mandates." The Study Agency is a Joint Powers 

Authority with its fiscal authority vested in a governing board. 

In 2011 the Study Agency put out a Request for Proposals for the Technology Advancement Program 

with the objective to "demonstrate new and innovative emission reduction technologies that have the 

potential for broad applicability in the San Joaquin Valley." A portion of the available funding comes 

from collaboration with the USEPA's Clean Air Technology Initiative. 

Specifically, the RFP sought "projects that demonstrate bold, innovative, and creative new emission 

reduction technologies" in three areas, renewable energy, waste solutions and mobile sources. The 

accepted proposal met all three criteria in the following ways: 
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• Focus Area I: Renewable Energy-This demonstration project proposed to overcome the barrier 

to utilizing renewable energy by installing solar energy/storage systems to power air blower 

motors to be used to aerate static compost piles, and to maintain aeration throughout the high

emissions active-composting phase. 

• Focus Area II: Waste Solutions-Project used technology which had not been operationally 

demonstrated on a commercial scale, to minimize VOC and GHG emissions from existing 

compost production systems and processes. This technology was non-proprietary and created 

with components which should be available to any compost operator, thereby reducing costs of 

emissions reductions. 

• Focus Area Ill: Mobile Sources-Project demonstrated the replacement of large diesel-powered 

compost loaders with electric powered conveyors, and demonstrated replacing diesel-powered 



composting windrow turners with solar powered air blowers to reduce particulate matter and 

NOX emissions from those sources on compost operations in the San Joaquin Valley. 

This project included construction of three abutted aerated static piles, each with its own aeration 

manifold and photovoltaic powered blower. This type of ASP System is referred to as an Extended 

Aerated Static Pile (eASP). In addition to the expected air emissions benefits and reducing the use of 

diesel power during the composting process, three key benefits of this approach include: 1) smaller foot

print and therefore a greater production capacity for a given compost pad; 2) reduced exposure to the 

elements; and 3) improved retention of process heat. 

Project Components 

Conveyorization the 
Construction of windrows or static compost piles is traditionally done with diesel truck and loaders. 

We built the eASP using electric-powered conveyors. The heart of the system was an electric-powered 

potato piler. Pilers are used for placing harvested potatoes into storage sheds. This potato piler had the 

ability to move the terminal end of the conveyor left and right up to 57 feet, as well as up and down 

approximately 27 feet. The terminal end of the piler also telescopes up to 18 feet. These maneuvers 

are accomplished using a remote joystick, much like a video game. This adaptability allows for the 

anchoring of one end of the piler, and connection to intermediate conveyors, while constructing a pile 

which was up to 35 feet wide and as much as 10 feet tall. It also allows for the feedstock to be 

switched after the base pile is formed, to allow for application of the one-foot-thick pseudo-biofilter 

compost cap made from finished, unscreened compost atop the entire surface of the previously 

constructed pile. 

The potato piler is on wheels, and the spacing of those wheels aiiows for the pile to be set up within the 

aeration piping for the pile, and wheeled backward when needed, along with the rest of the electric 

conveyor train. The 90-foot-long eASP zones were constructed in three stages of about 30' each, then 

the conveyor train was rolled backward and the process of constructing the pile and placing the cap 

iayer began anew. 

The potato piler used in this experiment (Double L Manufacturing, Model 811) was smaller than some 

models used in the potato industry. The belt width was 30 inches and the rated capacity was 225 tons 

per hour. A commercial composting set up would likely use the largest available model, with a belt 

width or 42 inches. If the methodology described in this report were widely adopted, manufacturers of 

potato pilers might be persuaded to create composting-specific machines, which might feature larger 

wheels, wider be!ts, higher throughputs, and bui!t in water sprayers at the terminus to ensure materials 

are properly moistened during pile construction. The smaller device was the only unit available locally 

for rent, because potatoes are not an important crop in the SJV. Larger devices would have needed to 

be shipped down from potato growing regions, and shipped back in time for the fall harvest, an added 

expense and constraint. 
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Photo 1: Potato pi/er at or near full extension. Pile under construction in foreground. Plenum material and 

aeration pipes are partially visible. 

One problem encountered early on was the ability to match the output of the grinder with the capacity 

of the conveyance system. In a professionally engineered system, these would be balanced. In this 

case, the conveyors and potato piler were smaller than optimal. In addition, the existing on-site grinder 

at the Tulare compost site was designed for high-volume throughput, and the output was not variable. 

It was clear that the available grinder would overwhelm the conveyors. Because larger conveyors and 

pilers were not available, a decision was made to rent a slow-speed, variable output shredder. Although 

the shredder was able to keep a steady stream of materials on the conveyors, volume was slower than 

ideal, and eASP construction took most of the day. 

At 446 horsepower, the shredder has an engine half as large as the typical grinders found at large 

composting sites. This particular unit, the Komptech Crambo 5000, was certified ARB Tier 4. The 

variable output solved the problem of matching grinder output to conveyance. Although there are 

emissions savings from moving to a smaller horsepower engine, those are beyond the purview of this 

project. This would be a moot point in an operation that uses electric powered grinders. 
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Grinders are essential equipment at compost operations, and it was not a goal of this project to replace 

the grinder. The same slow-speed shredder was used to prepare the feedstock for both the eASP and 

the windrows. Any composting operation that receives raw feedstock will still need to grind their 

materials. Electric grinders are becoming more commonplace, as greater emission reductions are 

needed 

Conveyors and the potato piler can run off whatever voltage is available on site. 480 volt AC power is 

the most efficient and commonly used in potato storage and at compost facilities that have electrified 

their grinders. In this case, the conveyors were run off a diesel-powered generator. In a permanent 

setup, conveyors and pilers would be run off of the electric grid. The generator was equipped with a 

meter to measure electricity usage. 

Also rented was an excavator to feed the shredder. This could also have been accomplished with 

loaders. Although the excavator is a large piece of equipment, its engine is generally smaller than those 

found in loaders. This is because loaders drive to and fro, while excavators can stay in one place and 

swing only their boom. Again, there must be a means to move materials into the grinder/shredder. !t 

was not a focus of this project to calculate emissions reductions from using an excavator for this 

purpose, but it was an opportunity to model an optimum equipment configuration. 

Photo 2: Complete conveyor train. Material discharged from the shredder, far right, falls into a specially 

constructed hopper on the intermediate conveyor, and then is deposited into the hopper of the potato pi/er, center. 

From here the materials are carried upward and across the potato pi/er before being discharged at the far left, 
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where the pi/er is being operated by joystick. This is the very early morning of the first pile build. Plenum materials 

in foreground. 

Moisture management was another key challenge identified early in the process. Because the eASP 

would not be disturbed for the entire 22-day active compost phase, there would be no way to deliver 

moisture into the core of the pile. Due to the action of the aeration system, as well as the hot and dry 

summer SJV climate, water would be needed to prevent the drying out of the eASP, which could slow 

the compost process or potentially lead to excessive heat buildup and fire. 

An early idea to embed drip tape within the pile, just above the aeration pipes, was deemed unfeasible. 

Instead, a two-pronged approach was taken. The first phase was to wet all feedstocks during the eASP 

build. This was accomplished by the addition of a moisture system to the discharge of the potato piler. 

The system consisted of two 1 W' nozzles attached to a 1 Y,"inch diameter water hose. The resulting 

system sprayed water at both sides of the feedstock discharge chute. The water was pumped out of the 

back of the on-site, 4,000-gallon water truck. In a real production scenario, the water truck would be 

eliminated by plumbing a flexible water supply to the piler conveyor. 

Photo 3: Water sprayer system wetting composting feedstock as they are discharged from the potato pi/er. 
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The second half of the moisture solution was to design a series of sprinklers which would be placed on 

top of the eASP and run off a timer. One irrigation "sled" was used for every 30' of eASP length. 

Because of the time of year and the excessively hot conditions, the sprinklers were run on a cycle of an 

average of six minutes per cycle, six times per day.-The sprinklers were successful in keeping the top of 

the eASP moist. Because the aeration system tends to blow the water back up to the top, it was not 

clear how deep the water penetrated; however, field investigations indicated the water was seeping 

down more than two feet. 

Rain gauges were used on the top of the eASP zones to measure the amount of water delivered, and as 

the basis for adjustment. The water delivered ranged from 1-5" per day, depending on location and 

timing of the irrigation system. Over and under-watering was a challenge in this project. An average of 

approximately 3" per day would likely be ideal, depending on the moisture content of the original 

feedstock and ambient conditions. 

In this project, the combination of feedstock which were not uniformly wet, and occasional over

watering, caused the pile to weep water at the lower end. A French drain was constructed to capture 

that water and re-introduce it to the piles. A run off capture system should be an integral part of any 

eASP composting system. 

Despite the potential that the eASPs were over-watered, actual water use for the eASP was nearly 17% 

less than a comparable windrow system per cubic yard of feedstock. Potential reasons for this include a 

lower ratio of surface area to pile volume, and the lack of turning, which tends to cause a visible spike in 

evaporation. 

Table One - Windrow Turning Method 
(Water applied to normal 2,962 cubic yard windrows in Bakersfield) 

Note: Windrows are watered within 3 hours prior to turning 

to Gchieve ball test for moisture per air district rule 4566. 

1. Hydrate newly formed windrow with water truck 

2. Hydrate windrow prior to 6 turnings (5 in 15 days PFRP and 1 @ day 22) 

Total for 22 day active phase: 

Table Two - Extended Aerated Static Pile Method 
(Water applied to each 506 cubic yard pile in Tulare) 

Note: Item 2 (compost cover water) could be reduced since 

there was significant extra water runoff during pilot program. 

1. Hydrate incoming feedstock with 1 1/4" fire hose as pile is built 

2 .. Moisten compost cover with 3 lawn sprinklers 6x/day till day 22 

Total for 22 day active phase: 

Gallons 

per 

Water Truck 

Load 

4,000 

4,000 

Gallons 

per 

Minute 

Flow 

35 

11 

# Loads #of 

per Gallons Events 

Watering per per 

Event* Event Pile 

4 16,000 1 

3 12,000 6 

•averaged for seasonal variation 

Minutes #of 

per Gallons Events 

Watering per per 

Event*' ~ Pile 

240 8,400 1 

6 66 63 

"'averaged for seasonal variation 

Gallons Gallons 

per per 

Pile Cubic Yard 

16,000 5 

72,000 ~ 
88,000 30 

Gallons Gallons 

per per 

Pile Cubic v~rrl 

8,400 17 

4,158 l! 
12,558 25 

Table 1: Comparison of water use between eASP and traditional windrow method as modified by SJVUAPCD Rule 

4566. 
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At 2 cubic yards per ton, a 100,000 ton-per-year facility would save a minimum of 1 million gallons of 

water annually using the eASP system. Using the ARB estimate of 1.5 thousand tons of CO2 equivalents 

(MTC02e) for every acre foot of water saved in California, the potential GHG savings is slightly more 

than 4.5 MTC02e per 100,000 tons of feedstock. These savings are probably underestimated at 

compost facilities, where water tends to be delivered via 400-500 hp, 4,000-gallon diesel water trucks. 

The savings rise, both in terms of water and GHG, when one considers the inefficiencies inherent in the 

water truck system, including water loss when filling the truck and water running off the sides of the 

windrows. The water at this composting site, and many others, is pumped from a well. GHG 

equivalents are generally higher for groundwater than the statewide average; however, this depends on 

the depth and flow of the well. If the well is powered by a diesel pump, criteria pollutants are reduced 

when less water is used. 

The water use reductions provided in Table 1 are provided as an Excel Spreadsheet in Appendix H. 

Photo 4: Irrigation sleds wetting top of prototype eASP. Note- test areas cordoned off for air emissions sampling. 

Feedstock for this project consisted of municipally sourced greenwaste from the Visalia-Tulare area. 

Effort was made to get the freshest possible greenwaste feedstock for the project. The feedstock used 
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arrived at the facility the day before the pile-building events. After the materials were tipped, they were 

spread out and handpicked for large trash or hazardous materials, then brought to the grinding area. 

The same protocol is used for all feedstock at this site. 

During pile construction, the team from 02 Compost measured bulk density and water-holding pore 

space using bucket tests which are standard in the composting business. Moisture percentage of the 

feedstock was measured using a simple postage scale and an electric heat gun to dry the materials. The 

materials are weighed wet, and then are dried and weighed until the sample weight stabilizes. The 

process takes more than one hour to complete. Composite grab samples were taken for each zone 

constructed, and sent to a laboratory to measure carbon-to-nitrogen ratio on a dry and wet basis. 

The overall parameters of the starting feedstock mix for the three zones are as follows. 

Zone 1 - Composite #1 

Zone 1 - Composite #2 

Zone 2 - North .End 

Zone 2 - South End 

Zone 3 -North End 

Zone 3 - South End 

eASP FEEDSTOCK SUMMARY 

Bulk Density Free Air Space 
wet (FAS) 

828 lbs/cy 

822 lbs/cy 

1004 lbs/cy 

980 lbs/cy 

40.4% 

51.0% 

41.5% 

44.20% 

Table 2: Parameters for the starting eASP compost feedstock. 

Moisture 
content 

45% 

50% 

46% 

D 
Laboratory tests for the initial C:N measurements are available in Appendix F. 

Aeration System 

C/N 

25.9 

16.3 

17.6 

19.5 

20.5 

26.6 

Each of the three ASP zones had its own blower, manifold and pipes. The aeration piping was standard 

4" drain pipes, such as can be purchased at any hardware store. These white PVC pipes come in 

standard 10' ser.tions ;:mrl ;ire flaneed on one end so they may easily be attached. There are two kinds 

of pipes, perforated and not perforated. Each aeration line starts and finishes with 10 feet of non

perforated pipe, so air does not leak out from the sides of the piles. In between were seven sections of 

perforated pipe, with the holes pointed down. Each pipe section is tacked to the ones before and after 

using one screw, to ensure they are not pulled apart during pile construction. The aeration pipes were 

buried in a plenum of coarse-ground wood chips approximately 1 foot deep. The use of chips ensures 

the air coming out of the perforated pipes is not blocked by dense material compacted by the weight of 

the pile 
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The standard manifold for each ASP branches off to four 90' long aeration pipes, each five feet apart. 

The manifold was constructed of 6" diameter PVC sewer pipe, again, standard at most large hardware 

stores. These pipes are green and are also sold in 10' sections. For this project, the pipes were cut with 

a hand saw to construct the manifold. Standard T and elbow connections were used to assemble the 

pieces, and were tapped together using a rubber mallet. The 6" sewer pipe was stepped down to the 4" 

sewer pipe using standard connectors. The blower was connected to the manifold using a rubber 

fitting, which was purchased from the blower vendor. 

With every Aerated Static Pile (ASP) Compost System, a key design objective is to provide uniform 

airflow across the base of the pile (side to side and end to end). The aeration zone is located beneath 

the core of the pile and consists of perforated pipe overlain by a layer of coarse woody material 

(referred to as the "plenum layer"). As the ASP System is constructed, the aeration zone is sealed on all 

sides by the overlying mix of materials to prevent short-circuiting of airflow to the atmosphere. 

When the aeration blower turns on, the plenum layer pressurizes; the air first flows laterally across the 

base of the pile and then vertically up through the compost mix. By controlling the frequency and 

duration of airflow, the operator is able to maintain aerobic conditions throughout the pile and optimize 

the biology of the composting process. 

For this project, each zone was aerated using independent solar powered blowers. Each system included 

a pair of photovoltaic panels, charge controller, inverter, batteries, and a 1.5 hp 3-phase blower). 

Photo 5: Completed aeration manifold showing 6" pipes, connectors and step down to 4" pipes. The blower is protected 

inside the modified trash container. 
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Photo 6: View of project with completed eASP zone 1 on right, and aeration pipes in place for Zone 2. Zone 1 photovoltaic 

system is complete; panels are in place for Zone 2. 

Two sets of field tests were conducted on each of the three aeration manifolds to confirm that: 1) the 

airflow was balanced within the aeration system; and 2) sufficient air volume was delivered to the 

compost mix. These tests evaluated static pressure and airflow velocity. For the two tests, 3/8-inch 

diameter holes were drilled into the PVC aeration manifold at five junctions (pressure and velocity) and 

at the down-stream ends of each of the four lateral aeration pipes (pressure only). Figure 1 provides a 

schematic drawing of one aeration system to illustrate the layout of the aeration pipes and the locations 

for the two sets of tests. 
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Figure 1: Schematic of an ASP manifold system, with the blower and manifold at the left and testing locations noted 

with blue dots and red numbers. 

The pressure at nine different locations in each of the three aeration systems was determined using a 

magnehelic pressure gauge. The velocity of airflow was determined using a hot-wire anemometer. An 

example of each monitoring device is shown below. 

Photo 7: Magnehelic pressure gauge and hot-wire anemometer. 

Extended Aerated Static Pile 1 2 3 4 

Pressure _(in-sp) 3.0 2.5 2.2 2.2 Zone 1 -1---·1----1---· ----

Velocity (ft/ min) 3200 2100 1950 1900 

2.4 

5 

2.4 

2200 

2.8 

6 7 8 9 

2.2 2.4 2.4 2.3 ·------·- ___________ , ____ , 

1.6 1.4 1.3 0.7 
Zone 2 

Pressure (in-sp) 2.8 2.6 2.4 
•-----<~-~-- ___ , ___ , ___ ---·---------·>----!-----,---, 

Velocity (ft/ min) 2600 2200 1850 2100 800 

Zone3 ~!e5.~~~ __ _(in-spl__!_:_? ... 1.? }:? !:? ....... J:.?. _____ 1._3 ________ 1-} ____ 1:.::? _____ 1.:_? __ 
Velocity (ft/ min) 3300 1700 1750 1800 2100 

Table 3: Results of pressure and velocity tests for all 3 eASP zones. Velocity readings are not taken at the ends of 

the aeration lines (sites 6-9). 

These test results confirmed that uniform airflow and sufficient air volume was delivered to the EASP 

System to meet the objectives of the project. 

Recent advances in photovoltaic (PV) technology make powering small motors at remote locations more 

feasible than ever before. The blower motors weigh about 90 pounds, and produce a maximum of 1.5 

horsepower each. The blowers run directly from the four deep-cycle flooded lead acid batteries which 
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were placed inside the white cabinets. The PV panels charge the batteries. The white cabinets also 

contain the inverter, which converts the direct current power produced by the panel into alternating 

current, as well as the timers, switches and the wiring harness, which limited the electrical operations in 

the field to basically a plug-and-play situation. 

Specifications of the major components of each individual PV system are as follows: 

Item Manufacturer Model Specification 

Panels Astroenergy CHSM 6612-290 290 watt, 24 volt DC panel; 2 per 
Crystalline PV module zone 

Inverter Sam lex Pure Sine Wave SA Converts 24 Volts DC to 2000 wall~ 
2000K-124 AC power at 120 Volts, 60 Hz 

Charge Controller Sam lex PR 3030 30 amp, 12 or 24 volt, fully 
programmable with LCD display 

Batteries U.S. Battery AGM Ll6 390 amp hour 6V; 4 per zone 
Blower New York Blower Compact GI 105 1.5 max HP; 3500 max rpm. 
Table 4: Major components of the photovoltaic array. 

The full PV systems were specified by 02 Compost and shipped to the site by Automation Electric and 

Controls of Mt. Vernon, Washington. The arrays were assembled on site by the study team. The hard 

cost for the complete units, including panels, batteries, inverter, timers, switches and blowers, as well as 

all piping, was about $10,000 each. 

The PV panels were mounted on specially constructed aluminum frames. The frames were bolted to 

standard 4 x 4 wooden posts with lag screws. The posts were nailed to standard concrete/metal 

footings available at any hardware store. The panels were angled 45 degrees to the south. Because the 

summer sun in the SJV is so strong, and there was no shade at the site, it was not necessary for the 

panels to track the movement of the sun, or to match the angle of the panels with the angle of the sun. 

These steps may be necessary for winter operations. 
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Photo 8: Interior of the power array box. From bottom to top: batteries, inverter, timer and switches, and exhaust fan at very 

top. From left to right: Harold Ruppert and Peter Moon of 02 Compost, and Kevin Barnes, City of Bakersfield. 

The blowers were cycled to operate 2 minutes out of every 20, easily achievable with summer sunlight 

in California. The only problem with the PV system concerned the small exhaust fan which was used to 

cool the components inside the white metal cabinet. August 2012 was an extremely hot month in the 

southern SJV, with nominal daytime temperatures above 100 degrees F nearly every day the project was 

in operation. This caused the exhaust fan to work overtime, drawing down the batteries. The 

thermostat on the exhaust fan ultimately had to be raised to its maximum level, potentially exposing the 

batteries and inverter to damaging heat buildup. Although the system continued to function throughout 

the life of the project, the batteries were degraded. For a permanent system, care should be given to 

place sensitive electronics in the shade. 

Section 17868.3 of Title 14 of the California Code of Regulations sets minimum temperature standards 

for pathogens reductions during composting. These standards, known as PFRP, are as follows: 

• If the operation or facility uses a windrow composting process, active compost shall be maintained under 

aerobic conditions at a temperature of 55 degrees Celsius (131 degrees Fahrenheit) or higher for a 

pathogen reduction period of 15 days or longer. During the period when the compost is maintained at 55 

degrees Celsius or higher, there shall be a minimum of five (5) turnings of the windrow. 

• If the operation or facility uses an aerated static pile composting process, all active compost shall be 

covered with 6 to 12 inches of insulating material, and the active compost shall be maintained at a 
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temperature of 55 degrees Celsius (131 degrees Fahrenheit) or higher for a pathogen reduction period of 

3 days. 

These temperature standards are backed up by pathogen testing at the end of the curing stage, before 

finished compost may be sold. 

A five-foot long temperature probe was purchased in order to take temperature readings. 

Temperatures for the eASP were taken at three different depths (2', 3' and 5' down) and at two 

locations on the pile. For control windrows, temperatures were taken at two locations per pile. Control 

windrows were turned on the operator's regular turning schedule, but were not turned on the basis of 

the age of any individual control. 
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Graph 1: Comparison of temperature readings between eASP and windrow over 22-day active composting period. 

All eASP and control windrows met or exceeded state minimum temperature requirements for 

pathogen reduction. On average, eASPs ran hotter than windrows in this experiment. This is likely due 

to the larger pile size and the thick blanket of finished compost, both of which tend to hold in heat. Full 

temperature data is available in Appendix G. 

Curing and testing 
All eASP zones and windrows were allowed to compost for 30 days. At 30 days, composite samples 

were taken of each eASP zone and control windrow using the process described in California regulations 

(14 CCR, Section 17868.1) and were sent to Soil Control Laboratories in Watsonville, CA. Soil Control 
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Labs is one of two laboratories in California approved by the U.S. Compost Council's Seal of Testing 

Assurance (STA) program. The program was created in 2000 by the leading compost research scientists 

in the United States. The science behind the development of the STA Program and the various tests that 

are used is contained in 'Test Methods for the Examination of Composting & Compost', a publication 

which includes a suite of physical, chemical and biological tests. STA testing can be performed by a 

group of independent, certified labs across the U.S. and Canada. 

Results of the 30-day STA testing are below. 

30DAYS Zone1 Control 1 Zone2 Control2 Zone3 Control 3 

Sampled Date 9/7/2012 9/12/2012 9/17/2012 

Unit Measures 

Moisture Content %, Wet weight 43.3 42.3 37.8 39.8 38.5 43.3 

Organ le Matter %, Dry weight 43 44.9 46.5 42.6 42.9 46.5 

C/N Ratio Ratio 18 18 17 19 18 17 

pH 5.37 5.72 6.2 6.32 6.28 5.03 

Particle Size Max aggregate size, Inches 0.38 0.64 0.64 0.64 0.64 0.64 

Nitrogen - Total Total N, % dry weight 1.3 1.4 1.6 1.3 1.4 1.5 

Nitrogen · Organic %, dry weight 1.2 1.2 1.5 1.1 1.3 1.3 

Maturity 

•Ammonia NH4-N, mg/kg dry weight 1300 1800 1200 1500 670 2000 

•Nitrate N03 N, t 33 16 38 9.6 10 51 

+Vigor (bio-assay) Avg. % of Control 90 91.7 91.7 91.7 86.7 81.7 

Stability 

•CO2 Evolution mg C02-C/g OM/day 7.9 9.1 7.9 10 7.5 13 

Potassium K20, % dry weight 1.2 1.2 1.4 1.3 1.3 1.4 

Carbon - Organic lb/ton 23 24 27 25 25 25 

Soluble Salts EC5, dS/m (mmhos/cm) 9.9 11 7.4 9.7 6.8 11 

Safety 

•Fecal Coliform Pass/Fail Pass Pass Pass Pass Pass Pass 

•Salmonella Pass/Fail Pass Pass Pass Pass Pass Pass 

•Trace Metals Pass/Fail Pass Pass Pass Pass Pass Pass 

Iron Fe, mg/kg dry weight 11,000 9000 9300 8600 9700 9300 

Bulk Density lbs/cu ft dry weight 25 22 22 22 25 22 

Ag!ndex Ratio 10 8 9 8 10 9 

Table 5: Comparison of 30-day laboratory results for all three eASP zones and control windrows. 

In order to reach maturity, the compost process generally needs to run 60 days or more. So it comes as 

no surprise that all 30-day-old samples show an immature product. In nearly all maturity 

measurements, however, the eASP appears to be slightly more mature or more stable than its windrow 

counterpart, despite the lack of turning. In terms of CO2 evolution--the stability measurement--the 

eASP is superior in all 3 pairings. Therefore, we may conclude that the eASP will have a beneficial 

impact for operators on compost production issues; that is; we see no evidence of a time penalty for 

switching to the no-turn active compost method. 

We should note that starting C:N ratios were below what is considered optimum. Composting experts 

agree an ideal C:N ratio for initial feedstock is between 25 and 35 parts carbon to one part nitrogen. 

This is particularly important for small manure facilities. Practically speaking, it is very difficult for large

scale operators to change the C:N ratio of large volumes of material. Sampling bias in C:N 
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measurements is inherent because large particles are filtered out before final testing, and larger 

particles tend to be high in carbon, so actual stating C:N is likely higher than reported. 

After 30 days, the control windrows moved into the regular composting operation on site. They were 

not sampled again. The three eASP zones were treated differently, as follows: 

• Zone 1: Scooped up and placed into a windrow, treated the same as other curing piles on the 

site 

• Zone 2: Flipped over onto Zone 1 and aerated for an additional 30 days 

• Zone 3: Left in place and aerated for an additional 30 days 

After 60 days, the three zones were again sampled, and the composite sample was sent to Soil Control 

Labs for a second round of STA testing. 

Results of the 60-day STA testing are below. 

60DAYS 
Zone l- Zone2- Zone 3-

Cure Cure Cure 

Sampled Date 

Unit Measures 

Moisture Content 
.. 

%, Wet weight 33.7 27.6 33.1 

Organic Matter %, Ory weight 37«3 32.9 53.8 

C/N Ratio Ratio 15 14 18 

pH 6.12 7.33 4.71 

Particle Size Max aggregate size, lnches 

Nitrogen ..:Total Total N, % dry weight 1.4 1.2 1.5 
Nitrogen - Organic %, dry weight 1.3 1.2 1.3 

Maturity 

.. <!:Ammonia NH4-N, mg/kg dry weight 690 290 1,500 

•Nitrate N03-N, mg/kg dry weight 6.1 5.7 43 

+Vigor (bio-assay} Avg. % of Control 100 100 88 

Stability 

•CO2 Evolution .· mg CO2-Cf g OM/day 7.5 6.2 23 

Potassium K20, % dry weight 1.4 1.4 1.4 

Carbon - Organic lb/ton 21 17 28 

Soluble Salts 
.. 

ECS, dS/m (mmhos/cm) 7.5 4.2 10 
. ························· .... ,,,,,,,,.,,""'""" """""""""' 

Safety 

+fecal Coliform· ""''"'"''''"'""" ·······Pass/Fail······· '"'""'"'""""""·"'""""''' Fail Pass Pctss 

•Salmonella Pass/Fail Pass Pass Pass 

•Trace Metals Pass/Fail Pass Pass Pass 

Iron Fe, mg/kg dry weight 11,000 12,000 8,000 

Bulk Density lbs/cu ft dry weight 22 28 18 

Aglndex Ratio >10 >10 9 

Table 6: 60-day laboratory results for three eASP zones. 
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The complete tests for 30 and 60 days are found in Appendix D. Zone 1 failed the pathogen test at 60 

days, even though it passed a similar test at 30 days. Per state law, this material could not be sold until 

it was re-composted and passed a subsequent test. Contamination of previously pathogen reduced 

materials is not uncommon at large composting sites. It can come from many sources, including 

handling by equipment that comes into contact non-pathogen-reduced materials, as well as external 

sources such as birds. The failure to achieve criteria is not believed to be related to the eASP 

composting technology employed, as this pile did pass its pathogen test at 30 days. 

The complete 30-day laboratory tests are available in Appendix D. The 60-day tests are available in 

Appendix E. 

Diesel Emissions Reductions 
Reducing diesel emissions are important for mitigating the air quality impacts of composting. The VOCs 

emitted from the degradation of organic materials are much more voluminous than equipment 

emissions, but are biogenic in nature and comprised primarily of light alcohols (Kumar et al 2009). Light 

alcohols are not strongly implicated in ozone or secondary aerosol formation. {Carter et al 1995). NOx 

from diesel engines is implicated in both. Any process changes which reduce overall diesel use on the 

compost site are real, permanent reductions which will lead to reduced criteria pollutant levels in the 

SJV. 

The project resulted in an average reduction in diesel use per ton of feedstock of approximately 87%, 

with commensurate reductions in all criteria pollutants and greenhouse gases associated with diesel 

use. When compared against older equipment, this could result in a reduction of as much as 7.5 tons of 

NOx and 2.5 tons of non-methane hydrocarbons per year per 100,000 tons processed. Savings against 

newer equipment generally run less than one ton of pollutant per 100,000 tons. Based on the 

estimates, and assuming two cubic yards per ton, diesel savings are calculated to be 2,940 gallons per 

year for the theoretical 100,000-ton-per-year facility. Lower density materials actually increase the 

diesel savings. 

Cleaner diesel engines, electrification of grinders and other diesel equipment on compost sites, and the 

potential future advent of hybrid diesel-electric or natural-gas-powered heavy duty equipment will all 

contribute to a gradual shift toward less diesel use. However, bringing three-phase power to remote 

composting sites can be very expensive; costs exceeded $1 million for the Mt. Vernon composting site in 

Bakersfield. Newer loaders and trucks will be phased in under mobile source programs run by the SJV 

and the ARB, and are also expensive propositions for compost operators. Natural gas and hybrid loaders 

are still not commercially available, and will likely remain cost prohibitive for some time. 

This project measures the reductions in diesel use from conveying materials directly from a grinder 

output to a pile. In a typical composting site, these tasks would be performed by diesel loaders, typically 

working in concert with diesel powered end-dump or side-dump trucks. For the purposes of this 

exercise, we measured only a short run covered by one telescopic-transfer conveyor that was available 

to rent for the project. However, a full scale production would realize much greater diesel reductions. 
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Facility-wide reductions could be estimated on a facility-by-facility basis, using a point half the distance 

from the site's grinder to the property line, as an average distance materials would need to be moved, 

and then calculate the amount of diesel hours needed to perform that operation. 

We also measured the amount of time necessary to operate a water truck in order to maintain moisture 

in composting windrows. With the eASP, these functions were provided during pile build, and 

thereafter by a sprinkler system. One of the main drawbacks of using sprinklers on windrows is the 

potential for them to become ensnared in windrow turning equipment, resulting in their destruction 

and loss of valuable turner time. This is not a problem with the no-turn eASP system. 

Even with extensive use of conveyors, loaders will remain indispensable equipment at compost site 

because of their speed, maneuverability and versatility. However, it may be possible to significantly 

reduce their use, which represents a cost savings and an air pollution benefit. Compared to grinders, 

conveyors use relatively little electricity, and can easily be powered by generators if necessary. 

This project used a slow-speed shredder instead of a high speed grinder to prepare the feedstock for 

composting. The shredder uses an engine roughly half the size of a comparable grinder. It was also a 

newer model, with a Tier 4 compliant engine. The emissions reductions gained from this type of 

replacement are not considered as benefits from this project. 

Overall, the eASP resulted in an 87% reduction in diesel fuel use per ton of production, and a 

corresponding reduction in the amount of criteria pollutants and GHGs from equipment use. The 

amount of actual pollutants reduced depends on the age of the diesel equipment in question. For the 

purposes of this project, pollutant reductions were calculated for both 1996 (Tier 0) engines and 2007 

(Tier 3) engines. 

The full diesel use calculations, and the calculations of reduced emissions from diesel use, are available 

in Appendix C. 

Land Use Reductions 
Ta!!er, \ttJlder extended .A.SPs can process more materials per acre of !and than traditional vvindrovv'. To 

the extent that many piles are laid parallel to one another, this advantage is increased. Larger piles can 

be moved or even cured using turner devices that rely on small conveyors rather than the spinning shaft 

typically used for windrows. 

Land purchase is typically a concern when building a new compost site, but can also rnmP into play if an 

existing operator was forced to construct a water-impermeable pad for active-phase composting. Based 

on the experiment, and compared to standard windrows at the Mt. Vernon compost facility in 

Bakersfield, the eASP can process approximately 3,552 tons per acre, while windrows (using some of the 

largest machines available) can process 1,580 tons per acre, an advantage of some 55.5% for the eASP. 

For the theoretical 100,000 ton-per year-facility, the amount of acreage needed for active phase 

composting is also reduced by 55%. The amount of acreage necessary vary depending upon whether a 

25 I Pa g c 



composter uses a 70-day compost period or allows materials to cure to 90 days without being moved off 

the pad. The full calculations are available in Appendix I. 

Low acreage estimate High acreage estimate 
(70-day compost cycle, (90-day compost cycle, 

5 cycles per year) 4 cycles per year) 

Extended ASP 5.63 7.03 

Windrow 12.65 15.8 
Table 7: Calculation of acres needed for active composting for theoretical 100,000 tons per year composting facility 

with 70-day or 90-day compost cycle. These calculations do not include land needed for feedstock receiving, 

grinding, screening, mixing or finished product storage. 

Discussion 
Composting is widely viewed as an inherently sustainable activity. The process of recycling nutrients 

and organic matter back into the soil will grow in importance over the coming years as the world's 

farmers struggle to feed billions of people. Composting is a critical part of California's efforts to 

achieve75% recycling and composting, as mandated by AB 341 (Chesbro, Statutes of 2011}. In fact, 

attainment of the AB 341 standard is widely viewed as impossible without a rough doubling of 

composting capacity in California. This comes at a time when compost facilities are increasingly difficult 

and expensive to site, primarily due to air pollution issues. 

The primary composting process used in California and much of North America, open windrows, may 

not be inherently sustainable. The process and profitability of operators heavily depends on the wide 

availability of relatively inexpensive diesel fuel. Composting facilities have little ability to raise their 

tipping fees or the prices for their finished product without losing market share to low-priced landfilling 

and relatively inexpensive manufactured fertilizer. If diesel fuel prices were to rise significantly in the 

future, compost facilities would find their profit margins squeezed and some may go out of business. 

Composting facilities are difficult to site because of odor issues. Odor is most commonly associated with 

receiving and mechanical turning of relatively fresh feedstock. Rapid handling of fresh, odoriferous 

feedstock can be achieved by most operators; however, it is not always possible to reduce or alter 

turning schedules. Eliminating the need to turn during the odorous active composting phase may allow 

compost facilities to site closer to urban areas that generate feedstock, thus reducing diesel-intensive 

feedstock hauling. 

As California increases its efforts to reduce landfilling and greenhouse gas generation, food waste 

composting will increase. Unlike green waste, food waste qualifies for GHG credits when composted. 

Food waste putrefies rapidly; however, often creating intense odors. No odorous emissions from the 

eASP built for this project were ever detected. Composting methods which reduce handling activities 

during the active phase seem likely to reduce odor issues, again, potentially allowing siting of 

composting facilities closer to the places where both food and green wastes are generated. 
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Previous emissions studies where foodwaste was a significant part of the feedstock suggest that VOC 

emissions could be significantly higher compared to green-waste -only piles, but this question has not 

been adequately researched. The South Coast AQMD already requires large foodwaste composting 

operators to install VOC capture systems. The high cost of these systems has limited food waste 

composting opportunities within the four counties of the SCQAMD. 

Emissions reductions for VOCs (primarily non-methane, non-ethane organic compounds, or NMNEOC) 

from the eASP were expected in this study, but the measured reductions exceeded all expectations. In 

searching for potential explanations for the high rate of control, several factors come to the fore. 

• EASPs reduce surface area. In a 2009 study for the San Joaquin Valley Unified Air Pollution 

Control District, very small windrows with high surface areas were shown to have higher 

emissions rates than the ordinary sized control windrow. 

• The eASP surface was kept wet. In the same previous study for the San Joaquin Valley Unified 

Air Pollution Control District, wetting the surface of the windrow prior to turning reduced overall 

emissions by 19%. This study supports that finding and suggests that a consistently vvet surface 

may produce even higher emissions control. With a smaller surface area, the eASP is less prone 

to drying out during hot SJV summers. 

• The biofilter layer was 12" or more thick. In two previous studies, one by the California 

Integrated Waste Management Board and the aforementioned 2009 air district study, 6" thick 

compost caps delivered emissions reductions of 75% and 53%, respectively. Commercial 

biofilters are commonly 3' thick or greater, depending on the application. This study suggests 

that thicker biofilter compost cap layers are more capable of degrading NMNEOCs and other 

undesirable compounds. 

• More uniform air and water. Aeration is applied uniformly to the greenwaste, 

maximizing aerobic decomposition and reducing anaerobic pockets. The other primary 

ingredient, water, is also applied regularly so that overly dry conditions never suppress microbial 

activity, further enhancing rapid and efficient aerobic decomposition. Controlling the aerobic 

activity is a key ingredient in maintaining more efficient and favorable aerobic decomposition 

regarding both the type of compounds generated and the amount of compound air emissions 

released per ton of greenwaste. 

The main component of the compost cap, unscreened finished compost, is available at all composting 

sites. Methods to apply the cap on conventional windrows tend to be diesel intensive; however, 

conveyorization can be used to apply the layer on static piles with set site configurations. SJVUAPCD 

Rule 4566 requires the biofilter compost cap to be replenished after windrow turning at the very largest 

facilities, increasing their diesel footprint. State regulations require windrows to be turned five times in 

15 days for pathogen reduction. However, state regulation does not require static piles vvith a one-foot-

thick insulation layer to be turned for pathogen reduction purposes. By using the eASP system, 

operators can apply just one cap for the entire active composting phase. 

The solar powered eASP system reduces dependency on diesel, and reduces feedstock handling during 

the critical active composting period, when odor and emissions potential is at its highest. The use of 
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solar power means aeration systems can be located where they are needed, in remote locations, 

without expensive grid connections. In the SJV, available sunshine year-round is more than adequate 

for the relatively small motors needed for aeration, and with adequate battery backup such systems 

should be operable even during the rare prolonged foggy or rainy winter periods. 

A drawback for the prototype eASP system was the, above-ground aeration pipes, which were destroyed 

during pile deconstruction. This problem can be overcome by substituting thick, durable pipes made of 

heavy plastic (typically used for water mains) in place of the thinner, low-cost pipes used in this project. 

Also, low-cost methods to embed aeration pipes in the ground should be technologically feasible for 

most operators, and are available commercially from some vendors. 

Another challenge was setting proper moisture levels. Though the temporary eASP sprinkler system 

rigged for this project worked remarkably well, it was not as precise or as consistent as desirable. Once 

a compost operator configures an eASP site, designing a more effective, permanent system providing 

near-ideal moisture management should not prove a significant challenge. A similar situation occurred 

for the initial watering of the feedstock; the temporary system designed for this project proved 

adequate. However, permanent, engineered systems-perhaps integrated with the conveyor-would 

certainly provide more uniform feedstock moisture and would quite possibly save additional water. 

A final drawback for larger pile sizes is the difficulty of monitoring conditions deep within the pile. The 

five-foot-long temperature probe purchased for this project is the longest readily available. However, it 

is not always possible or advisable to force the probe the full 5' into a pile. Also, this probe did not 

measure relative moisture. Technology is rapidly solving these problems. Low-cost remote data loggers 

are now available. These can be buried within piles, and can record a variety of parameters, including 

temperature and moisture, over the life of the project. Future projects should include the use of these 

devices. 

Conclusions 
This project compared standard windrow composting to an eASP design to compare emissions. The 

result of this project does establish that the eASP design tested reduces both water use and air 

emissions. The eASP was tested in a single selected configuration; therefore, the results of this project 

do not establish optimal blower speeds or water application rates. Additional testing would be required 

to establish a user guide to ensure minimum operating costs, best quality of product and minimum 

water use and air emissions. 

The solar powered eASP with a biofilter compost cap appears to be a viable method for commercial

scale composting. The demonstrated NMNEOC, ammonia and GHG emissions reductions achieved in 

this project from the piles of decomposing organic materials were significant, in the range of 98%, 95% 

and 70% respectively. These levels of control match or exceed commercially available systems costing 

many times more. The practical effect of using electric conveyors instead of diesel-powered trucks and 

loaders to build the pile, and of using solar-powered aeration instead of diesel-powered windrow 

turners, creates additional emissions reductions of NOx and other criteria pollutants which are 
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important in non-attainment air basins such as the San Joaquin Valley. The emission reductions cited 

are the result of a closely managed demonstration project and should not be considered as the expected 

performance of and "achieved in practice" permanent facility. Achieved in practice results might be less 

than the closely managed demonstration project; however additional reductions might be achieved by 

further work to establish optimal operating conditions. 

In addition to the diesel reductions and the greatly reduced emissions from decomposing organic 

wastes, conversion to eASP systems has the potential to save operators money and reduce GHG impacts 

through process water savings and shrinking the amount of land needed to conduct active-phase 

composting. 

In terms of product quality and maturity, the eASP appears to be at least as good as windrow systems. 
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1. Sun1mary 
A prototype Aerated Static Pile (ASP) composting process was assembled and operated to test both 
ability to produce quality compost and to quantify air emissions. The ASP utilized ambient air blown 

into the pile from the bottom; the blowers were powered by photovoltaic panels and associated 
batteries. The ASP had a biofiltration layer added to the surface to reduce air emissions. A series of 
compost windrows were built concurrent with the ASP using the same materials. The air emissions from 

the ASP were compared to the on-site measured air emissions of the current industry-standard windrow 
composting method. 

Emissions were measured using the standard methods and techniques used for San Joaquin Valley Air 
Pollution Control District (SJVAPCD) regulatory compliance. This includes the use of the US EPA flux 
chamber as modified under South Coast Air Quality Management District (SCAQMD) Rule 1133, and 

analysis using SCAQMD Method 25.3 for voe and 207.1 for ammonia (NH3). In addition to these 
traditional methods, nitrous oxide (N20) was measured using NIOSH 6600 and organic species were 
measured using USEPA T0-15. 

Tables 1.1 and 1.2 provide the measured and extrapolated emissions for the ASP and window 
(respectively) for the cycle periods of 22 days (all measurements) as well as 30 days and 60 days (both 

measured and extrapolated). The units are pounds of emitted compound per ton of initial compost mix. 

Table 1.1 ASP Air Emissions (pounds per ton compost mix) for a 22 day compost period with 
extrapolated estimates for 30 day and 60 day periods. 

NH3 Greenhouse Gas 
Cycle Length voe Field Lab CO2 CH4 N20 C02e 
22 Day 0.10 0.02 0.01 206 5.1 0.01 315 
30 Day 0.13 0.02 0.01 271 5.2 0.02 387 
60 Day 0.22 0.02 0.01 517 5.6 0.08 658 

Table 1.2 Windrow Air Emissions (pounds per ton compost mix) for 22 day, 30 day, and 60 day 
periods. 

NH3 Greenhouse Gas 
Cycle Length voe Field Lab CO2 CH4 N20 C02e 
22 Day 8.6 0.10 0.01 732 5.8 0.09 883 
30 Day 10.4 0.19 0.04 1,036 8.1 0.15 1,253 
60 Day 19.9 0.38 0.11 1,816 12.4 0.26 2,158 

Figure 1.1 and Table 1.3 provides a summary of the emissions reduction (ASP emissions as compared to 
the on-site measured windrow) for the measured emissions duration of the ASP of 22 days as well as 
extrapolated ASP emissions for 30 day and 60 day cycle periods. 
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Figure 1.1 Emissions Reduction Summary (as compared to tested control windrow). 
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Table 1.3 Emissions Reduction Summary (as compared to tested control windrow). 

NH3 Greenhouse Gas 
Cycle Length voe Field Lab CO2 CH4 N20 

22 Day 98.8% 83% 53% 72% 13% 89% 
30 Day 98.8% 91% 84% 74% 36% 83% 
60 Day 98.9% 94% 92% 72% 55% 70% 
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C02e 

64% 
69% 
70% 

Table 1.4 provides the measured emissions in a regulatory context. The measured 22 day ASP emissions 
were compared to regulatory emission factors (nominally for windrow composting) from SJVAPeo and 

SeAQMD. 

Table 1.4 Emissions Reduction Summary (pounds per ton mix) in a Regulatory Context. 

Test Condition voe NH3 CH4 

Prototype ASP (22 Days) 0.10 0.01 5.05 
:SCAQMD (full life cycle) 3.76 0.82 0.87 
% Reduction from SCAOMD Factor 97% 99% -481% 

: SJVUAPCD (22-day active phase) 5.14 
% Reduction from SJV active phase 98% 

The voe reduction achieved was greater than 97% when compared to any benchmark, and equal to or 
better than all known commercial voe reduction technologies regardless of price. The windrow (on
site control) emissions were higher than expected, but even using the SJVAPeD emission factor, the 
control was still and impressive 98%. 
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Ammonia emission reductions were also substantial. However these varied based on the compared 
cycle time. For the complete cycle the ASP ammonia emissions, based on laboratory measurement, 
showed a 92% reduction over the on-site windrow. Greenhouse gas emissions were also reduced, but 
not as significantly as VOC and ammonia 

The documentation for the emissions measurement and analysis is contained in this report as well as 
the attached Data Validation Technical Memorandum. All field notes and laboratory reports are 
attached following the technical memorandum. 

2. Project Overview 
This project was funded by a grant from the San Joaquin Valley Air Pollution Control District (SJVAPCD) 
to demonstrate the feasibility of a commercial-scale positively aerated, ASP compost system. The 
project was co-managed by the Association of Compost Producers and CalRecycle, with help from the 
City of Bakersfield and 02 Compost. 

There were several facets to this project, including diesel fuel reduction and renewable energy, which 
were met by the use of electric conveyors to form the pile and photovoltaic power to run the blowers 
aerating the ASP. Our team was retained to sample and calculate the air emissions from the ASP 
compost system, and compare those emissions with those emitted by industry-standard composting 
windrows which were built out of the same materials on the same day. 

The ASP was covered by a biofiltration layer of finished compost to control air emissions. The ASP was 
operated in a positive ventilation mode, meaning that the air to supply cooling, moisture control, and 
metabolic oxygen was blown into the pile with exhaust leaving the pile surface. Emissions sampling 
occurred during one hour cycles. Blowers generally ran two minutes out of every 20, meaning that one 
emissions sampling event would capture three full blower cycles. 

3. Process 'Description 

Figure 3.1 shows a plan and section of the 
prototype ASPs. There were three separate zones 
constructed to represent three different ages of 
compost. The starting feedstock was placed on top 
of previously installed air distribution piping and a 
plenum of large nominal diameter wood chips 
roughly one foot deep. After the compost was 
placed to approximately 8 feet of average depth, a 
nominal 12 inches of finished, unscreened compost 
was placed on the top of the pile as a biofilter 
compost cap. The cap acts much like a biofilter, 
reducing pollutants as they migrate up to the 
surface of the pile. 

Photo 3.1 Compost Pile Configuration. 
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Figure 3.1 Plan and Section of ASP Piles. 
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Total Surface Area = 785 m 2 

Total Mass = 695 tons 

The compost pile with biofilter was used to calculate total surface area. The mass of biofilter material 

was not used in the compost mix mass calculation. 

The total surface area of the ASP was 785 m2 and the total mass of compost mix in the cells was 695 
tons. The mass value of the compost cells was supplied by 02Compost. For emissions calculation 
purposes the ASP pile was assumed to be operational for a 21 day compost cycle. 
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The host site normally composts in windrows. 
Windrows are the standard technology currently 
used in the United States to compost 
greenwaste. Figure 3.2 shows the layout of the 
windrows being tested for this study. The 
windrows shrink significantly during the compost 
duration. The initial area of a windrow was 
calculated to be 1,311 m2. At the end of cycle, 
this shrinks to 919 m2. For emissions calculation 
purposes it was assumed the shrinkage occurred 
linearly over the compost cycle. The site 
operator, Harvest Power, provided the mass of 
typical windrow as 782 tons of compost. Photo 
3.2 shows a typical windrow on the site. The 
normal operating cycle for windrows at this site 

Photo 3.2 Windrow Configuration. 
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is 65 days or longer. The windrows are turned using a specialized mechanical device approximately 

eight times during the process cycle. 

Figure 3.2 Plan and Section of Typical Site Windrows. 
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4. Emissions Measurement 
All emissions measurements were made using USEPA validated flux chamber technology modified per 
SCAQMD Rule 1133 for measurement of composting air emissions. Photo 4.1 shows a typical 
measurement. The testing was conducted at pre-determined locations per zone (up to four 
measurements per zone and test condition) as a function of process day in the life cycle of the 

composting technology. 

Emissions were sampled and analyzed per SCAQMD 
Method 25.3 for voe (total non-methane, non-ethane 
hydrocarbon), carbon dioxide (CO2), and methane 
(CH4). Ammonia (NH3) was sampled and analyzed 
using SCAQMD Method 207.1. Nitrous oxide (N20) 
was sampled and analyzed using NIOSH Method 6600 
(FTIR). Speciated organics were sampled and analyzed 
using USEPA Method T0-15. 

Every test location completed measurements for 
Method 25.3. Only 25% of the test locations had the 
analysis completed for Method 207.1 (NH3), NIOSH 
6600 (N20), and T0-15. 

For the ASPs, samples were taken on process days 3, 4, 
5, 6, 10, 12, 13, 15, 17, 18, and 23. For the windrows, 

Photo 4.1 Typical Emissions Measurement. 

samples were taken on process days O (feed stock), 2, 3, 9, 11, 15, 29, and 63. 

In general samples were taken in clusters of four representing near-field spatial variability for the ASPs 
and top/sides for the windrows. Far-field spatial measurements, that is measurements on the opposite 
end of the pile/windrow were taken on process day 4 for the ASPs and process day 15 for the windrows. 
These measurements were taken to determine if there were differences in emissions in different parts 
of the pile. In addition, a mixing event for the windrows was measured on process day 11. 

A summary of the data is provided (in flux units) for the ASP (Table 4.1) and windrows/feedstock (Table 
4.2). Complete data is provided in the Appendix. The accompanying Data Validation Technical 
Memorandum contains the complete data set, including QA/QC. 

For emissions reporting purposes, only the laboratory ammonia data was used. 
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Table 4.1 Summary ASP Emission Measurement Data (flux in mg/m-m2). 
SOURCE DAY LOCATION Methane CO2 NH3/Tube NH3/Lab TNMNEOC N20 

Flux Flux Flux Flux Flux Flux 
ASP ZONE 3 3 NW 2.49 2126 1.67 NA 3.00 NA 
ASP ZONE 3 3 SW 0.827 0.226 0.283 NA 0.485 NA 
ASP ZONE 3 3 NE 7.22 3644 0.485 0.439 1.06 0.201 
ASP ZONE 3 3 SE 1.97 2794 1.39 3.37 NA 

ASP ZONE 3 4 NW 2.76 3173 0.858 NA 14.2 NA 
ASP ZONE 3 4 SW 1.58 2256 0.436 NA 3.31 NA 
ASP ZONE 3 4 NE 9.18 3122 0.603 0.118 2.02 0.0520 < 

ASP ZONE 3 4 SE 1.90 1918 0.741 NA 2.50 NA 
ASP ZONE 3 4 Top NW- Spatial 16.6 3768 1.73 NA 3.25 NA 
ASP ZONE 3 4 Side SE- Spatial 3.49 4174 1.01 NA 18.9 NA 
ASP ZONE 3 4 QC- Replicate 3.05 4.39 0.847 NA 16.6 NA 

ASP ZONE 3 5 NW 2.50 2031 0.0872 0.0318 < 0.333 0.0767 
ASP ZONE 3 5 SW 1.94 1888 0.0561 NA 0.270 NA 
ASP ZONE 3 5 NE 11.8 3537 0.0569 NA 0.939 NA 
ASP ZONE 3 5 SE 2.17 2279 0.3302 NA 0.726 NA 

ASP ZONE 3 6 NW 1.68 2115 0.00272 < 0.0378 0.708 0.0141 < 

ASP ZONE 3 6 SW 1.31 1530 0.0845 NA 0.339 NA 
ASP ZONE 3 6 NE 8.39 2877 0.00556 < NA 0.458 NA 
ASP ZONE 3 6 SE 1.80 2708 0.262 NA 1.17 NA 

ASP ZONE 2 10 NW 297 6329 0.371 0.0377 < 2.50 0.0192 < 

ASP ZONE 2 10 SW 5.53 846 0.418 NA 0.415 NA 
ASP ZONE 2 10 NE 382 4360 0.257 NA 0.821 NA 
ASP ZONE 2 10 SE 20.7 0.290 0.317 NA 0.838 NA 

ASP ZONE 2 12 NW 489 6608 0.00580 < 0.0386 < 2.15 0.0751 
ASP ZONE 2 12 SW 16.06 740 0.00477 < NA 0.345 NA 
ASP ZONE 2 12 NE 275 3892 0.0313 NA 0.439 NA 
ASP ZONE 2 12 SE 11.7 1721 0.133 NA 0.429 NA 

ASP ZONE 2 13 NW 369 10633 0.0158 0.0801 6.36 0.0204 < 

ASP ZONE 2 13 SW 85.1 1515 0.0780 NA 0.351 NA 
ASP ZONE 2 13 NE 405 6452 0.00499 < NA 1.22 NA 
ASP ZONE 2 13 SE 134 3935 0.00507 < NA 0.318 NA 

ASP ZONE 1 15 NW 3.80 672 0.0450 0.023 < 0.0846 < 0.133 
ASP ZONE 1 15 SW 12.6 791 0.220 NA 0.0518 < 

ASP ZONE 1 15 NE 2.13 497 0.00414 < NA 0.0779 < NA 
ASP ZONE 1 15 SE 20.3 1669 0.0948 NA 0.0973 NA 

ASP ZONE 1 17 NW 39.6 2725 0.0877 0.0322 < 0.747 0.288 
ASP ZONE 1 17 SW 62.7 1784 0.0313 NA 0.288 NA 
ASP ZONE 1 17 NE 28.0 2144 0.00414 < NA 0.561 NA 
ASP ZONE 1 17 SE 133 5274 0.0926 NA 1.39 NA 

ASP ZONE 1 18 NW 13.4 3067 0.00237 < 0.0985 1.11 0.151 
ASP ZONE 1 18 SW 20.7 2323 0.00499 < NA 0.871 NA 
ASP ZONE 1 18 NE 4.94 2004 0.00553 < NA 1.09 NA 
ASP ZONE 1 18 SE 42.2 4659 0.00321 < NA 1.17 NA 

ASP ZONE 1 23 NW 3.67 2725 0.00229 < 0.0140 < 1.05 0.500 
ASP ZONE 1 23 SW 5.13 2279 0.00550 NA 0.792 NA 
ASP ZONE 1 23 NE 2.41 1847 0.143 NA 0.918 NA 

Media Blank NA QC-Blank 0.0256 ND 0.888 NA NA 0.0256 ND NA 
Media Blank NA QC-Blank 0.0256 ND ###11# NA NA 0.0256 ND NA 
Media Blank NA QC-Blank 0.0951 2.38 NA 0.00769 < 0.0367 NA 
Medial Blank NA QC- Blank 0.0256 ND 1340 NA NA 0.0256 ND 0.00705 < 

Media Blank NA QC-Blank NA NA 
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Table 4.2 Summary Windrow Emission Measurement Data (flux in mg/m-m2). 
SOURCE DAY LOCATION Methan CO2 NH3/Tu NH3/La TNMN N20 

Flux Flux Flux Flux Flux Flux 
ESH DAY OLD Cr 1 Top 0.0895 3012 0.0242 NA 35.4 NA 

FRESH CHOP 0 Top 0.0916 5145 0.00262 < NA 81.7 NA 
FRESH CHOP 0 QC- Replicate 0.0906 5157 0.00256 < NA 75.3 NA 

WINDROW WR-1 2 Top-West 0.448 3534 0.0975 0.0320 < 54.1 0.548 
WINDROW WR-1 2 Top- East 0.527 4699 0.107 NA 56.8 NA 
WINDROW WR-1 2 Side- North 0.495 5644 0.379 NA 44.9 NA 
WINDROW WR-1 2 Side- South 0.689 6267 0.110 NA 83.4 NA 

WINDROW WR-1 3 Top-West 3.02 7566 0.00504 < 0.0300 < 167 0.324 
WINDROW WR-1 3 Top- East 0.519 4823 0.155 NA 204 NA 
WINDROW WR-1 3 Side- North 3.57 4363 0.00496 < NA 135 NA 
WINDROW WR-1 3 Side- South 0.469 3204 2.01 NA 143 NA 

WINDROW WR-2 9 Too-West 48.9 1264 0.00349 < 0.0206 < 77.7 0.616 
WINDROW WR-2 9 Top- East 65.0 2320 0.640 NA 76.5 NA 
WINDROW WR-2 9 Side- North 15.1 1199 0.463 NA 15.9 NA 
WINDROW WR-2 9 Side- South 4.68 2712 0.632 NA 5.29 NA 

I I 

WINDROW WR-2 11 Top 63.8 8834 0.0379 0.0595 105 0.422 
WINDROW WR-2 11 Side- South 15.3 7687 0.387 NA 48.0 NA 
WR-2 POST MIX 11 Top 36.6 4062 0.0314 NA 165 NA 
WR-2 POST MIX 11 QC-Replicate 31.2 4011 0.0258 0.0467 < 163 0.255 
WR-2 POST MIX 11 Side- South 11.5 5686 0.0183 NA 110 NA 

WINDROW WR-3 15 Top- East 63.1 6383 4.38 NA 47.4 NA 
WINDROW WR-3 15 Top-West 70.0 7075 0.371 0.0692 < 27.5 1.05 
WINDROW WR-3 15 Side- North 104 11061 0.845 NA 51.3 NA 
WINDROW WR-3 15 Side- South 206 14227 0.680 NA 62.1 NA 
WINDROW WR-3 15 Side- N. Spat. 158 6725 0.616 NA 13.6 NA 
WINDROW WR-3 15 Top- Spatial 43.8 4582 0.714 NA 64.0 NA 
WINDROW WR-3 15 QC-Replicate 45.0 4931 0.768 NA 71.0 NA 

WINDROW WR-3 29 Top-West 44.2 8529 4.88 0.853 50.2 1.50 
WINDROW WR-3 29 Top- East 58.0 7108 0.00381 < NA 53.4 NA 
WINDROW WR-3 29 Side- South 39.4 6871 2.84 NA 22.8 NA 

WINDROW WR-4 63 Too- North 22.8 3349 0.0341 0.0347 < 76.9 0.0176 < 

WINDROW WR-4 63 Top- South 16.1 5420 0.0499 NA 76.0 NA 
WINDROW WR-4 63 Side-West 4.80 1396 0.216 NA 96.4 NA 
WINDROW WR-4 63 Side- East 2.89 1625 0.105 NA 67.9 NA 

Media Blank NA QC-Blank 0.0256 ND 0.888 NA NA 0.0256 ND NA 
Media Blank NA QC-Blank 0.0256 ND 0.0282 NA NA 0.0256 ND NA 
Media Blank NA QC-Blank 0.0951 2.38 NA NA 0.0367 NA 
Medial Blank NA QC- Blank 0.0256 ND 1340 NA 0.00769 < 0.0256 ND 0.00705 < 

Media Blank NA QC-Blank NA NA 
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5. Emissions Calculations 
In order to calculate emissions for the complete process cycle, a process cycle was simulated using the 
data collected on the specific process days. The process cycle days that were not tested had the 
emissions estimated based on linear interpolation of the test data. 

The simulated emissions in pounds per ton per day for each cycle day are provided in Attachment 1. 

The program design for the ASP anticipated that the primary composting process would take 22 days. 
However emissions estimates were extrapolated to both a 30 day period and a 60 day period. Table 5.1 

presents the results of the 22 day measured period as well as the extrapolated longer periods. 

Table 5.1 ASP Air Emissions (pounds per ton compost mix) for a 22 day compost period with 
extrapolated estimates for 30 day and 60 day periods. 

NH3 Greenhouse Gas 
Cycle Length voe Field Lab CO2 CH4 N20 C02e 
22 Day 0.10 0.02 0.01 206 5.1 0.01 315 
30 Day 0.13 0.02 0.01 271 5.2 0.02 387 
60 Day 0.22 0.02 0.01 517 5.6 0.08 658 

The windrow emissions were calculated in the same manner as the ASP emissions. The only exception is 
that windrow emissions included mixing events. The measured mixing event data showed that mixing 

increased the daily emissions by 8% on the mix day. Therefore, for the simulated emissions profile, each 
mix day emissions were multiplied by a factor of 1.08. 

Windrow emissions estimates were calculated for a 22 day period, a 30 day period and a 60 day period. 
Table 5.2 presents the results of the windrow emissions calculations 

Table 5.2 Windrow Air Emissions (pounds per ton compost mix) for 22 day, 30 day, and 60 day 
periods. 

NH3 Greenhouse Gas 
Cycle Length voe Field Lab CO2 CH4 N20 C02e 
22 Day 8.6 0.10 0.01 732 5.8 0.09 883 
30 Day 10.4 0.19 0.04 1,036 8.1 0.15 1,253 
60 Day 19.9 0.38 0.11 1,816 12.4 0.26 2,158 
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6. Data Analysis and Discussion 

s 
Figures 6.1 through 6.5 shows how each emissions species compares for ASPs and windrows. The 
emissions beyond Day 22 for the ASP were extrapolated based on the last measurement. 

Figure 6.1 voe Emissions (#/ton mix) for Each Process Day. 
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Figure 6.3 CO2 Emissions (#/ton mix) for Each Process Day. 
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Figure 6.5 N20 Emissions (#/ton mix) for Each Process Day. 
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Figure 6.7 shows the emissions reductions for the ASP technology as compared to the control windrow 

technology. The calculation was made for the 22 day design period as well as extrapolated to 30 day 
and 60 day periods. Table 6.1 provides the quantitative data used to generate Figure 6.7. 

Figure 6.7 Emissions Reduction Summary (as compared to tested control windrow). 
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Table 6.1 Emissions Reduction Summary (as compared to tested control windrow). 

NH3 Greenhouse Gas 
Cycle Length voe Field Lab CO2 CH4 N20 C02e 
22 Day 98.8% 83% 53% 72% 13% 89% 64% 
30 Day 98.8% 91% 84% 74% 36% 83% 69% 
60 Day 98.9% 94% 92% 72% 55% 70% 70% 

voe emission reduction from ASP composting was nearly 99% based on the control windrows for all the 
cycle periods evaluated. The cycle period did affect both ammonia emissions reduction and methane 

emissions significantly. This is because the windrow ammonia emissions occurred late in the cycle and 

the ASP methane emissions occurred early in the cycle. 

Table 6.2 presents the emissions reductions as compared to current regulatory emission factors from 

SJVAPeD and SeAQMD. voe and ammonia emission reductions were ranged from 97% to 99%. The 

methane emissions from the ASP prototype were significantly higher than the current seAQMD 

emission factor. 
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Table 6.2 Emissions Reduction Summary (pounds per ton mix) in a Regulatory Context. 

Test Condition voe NH3 CH4 

Prototype ASP (22 Days) 0.10 0.01 5.05 
SCAQMD (full life cycle) 3.76 0.82 0.87 
% Reduction from SCAQMD Factor 97% 99% -481% 
SJVUAPCD (22-day active phase) 5.14 
% Reduction from SJV active phase 98% 

The combination of better process control and the surface biofilter layer produced far lower emissions 
from the ASP as compared to the current industry-standard windrow. The degree of control for both 
VOCs and windrows exceeded that expected with even synthetic cover technologies. The relatively high 
level of control of greenhouse gas emissions was a surprise. It is important to note that this is the first 
thorough test of this technology, and further testing and evaluation should be completed before these 
high levels of control can be assured on an industry-wide basis. 
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Detailed Calculation Spreadsheets 



Table lA - ASP Calculations. 

Flux 

Day CH4 CO2 NH3 T NH3 L voe N20 Area 
0 0 0 0 0 0.00 785 

6 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
GO 

1.0 713.6 
2.1 1427.2 

3 2,141 
6 3,069 
5 2,434 
3 2,308 

46.6 2451.6 
89.8 2595.7 

133.1 2739.8 
176 2,884 

187.2 3062.2 
198 3,240 
248 5,634 

129.1 3270.4 
10p- 907,. 

37.7 1944.5 
66 2,982 
20 3,013 

17.0 2867.4 
13.7 2721.5 
10.4 2575.6 
7.0 2429.6 

4 2,284 
4 2284 
4 2284 
4 2284 
4 2284 
4 2284 
4. 2284 
4 2284 
4 2284 
4 2284 
4 2284 

0.3 0. 1 0 7 0.07 
0.6 0.3 1.3 0.13 

0.96 0.44 1.98 0.20 
0.90 0.12 7.37 0.05 
0.13 0.03 0.57 0.08 
0.09 0.04 0.67 0.01 

0.2 0.04 0.8 o.o 
0.2 0.04 0.9 0.0 
0.3 0.04 1.0 o.o 

0.34 0.04 1.14 0.02 
0.2 0.0 1.0 0.0 

0.04 0.04 0.84 0.08 
0.03 0.08 2.06 0.02 

0.1 0.1 1.1 0.1 
0.09' 0.02' 0.08' 0.13 

0.1 0.0 0.4 0.2 
0.05 0.03 0.75 0.29 
0.00 0.10 1.06 0.15 

0.0 0.1 1.0 0.2 
0.0 0.1 1.0 0.3 
0.0 o.o 1.0 0.4 
0.0 0.0 0.9 0.4 

0.05 0.01 0.92 0.50 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 0.5 
0.05 0.01 0.9 Q.5 
0.05 0.01 0.9 0.5 

4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284' 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 Q.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 Q.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 Q.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 Q.5 
4 2284 0.05 0.01 0.9 Q.5 
4 2284 0.05 0.01 0.9 0.5 
4 2284 0.05 0.01 0.9 0.5 

785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
185 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
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785 
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785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 
785 

Emissions {pounds) 

CH4 CO2 NH3 T NH3 L voe N20 

8 
15 
11 
8 

116 
224 
332 
439 
466 
493 
619 
322 

24 
94 

164 
51 
42 
34 
26 
18 
9 

9 
9 
9 

9 

9 
9 
9 
9 
9 

1.778 
3.556 
5.335 
7.647 
6.065 
5.750 
6.109 
6.468 
6.827 
7,186 
7.630 
8,075 

14.038 
8,149 
2,261 
4,845 
7.430 
7,509 
7.145 
6.782 
6.418 
6.054 
5.fi91 
5,691 
5,691 
5,691 
5,691 
5,691 
5,691 
5,691 
5.691 
5,691 
5,691 

0.79 0.36 1.64 0.17 
1.59 0.73 3.28 0.33 
2.38 1.09 4.93 0.50 
2.23 0.29 18.36 0.13 
0.33 0.08 1.41 0.19 
0.22 0.09 1.67 0.04 
0.38 0.09 1.96 0.04 
0.53 0.09 2.26 0.04 
0.69 0.09 2.55 0.04 
0.85 0.09 2.85 0.05 
0.48 0.10 2.47 0.12 
0.11 0.10 2.10 0.19 
0.06 0.20 5.14 0.05 
0.15 0.13 2.67 0.19 
0.23 0.06 0.19 0.33 
0. 18 0.07 1.03 0.52 
0. 13 0.08 1.86 0.72 
0.01 0.25 2.64 0.38 
0.03 0.20 2.57 0.55 
0.06 0.16 2.50 0.72 
0.08 0.12 2.43 0.90 
0.10 0.08 2.36 1.07 
0.13 0.03 2.29 1.25 
0.13 0.03 2.29 1.25 
0.13 0.03 2.29 1.25 
0.13 0.03 2.29 1.25 
0.13 0.03 2.29 1.25 
0.13 0.03 2.29 1.25 
0. 13 0.03 2.29 1.25 
0.13 0.03 2.29 1.25 
0. 13 0.03 2.29 1.25 
o. 13 0. 03 2.29 1.25 
0.13 0.03 2.29 1.25 

5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 

5,691 0.13 0.03 2.29 1.25 
5,691 0.13 0.03 2.29 1.25 

9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 

5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 O.Q3 2.29 1.25 
9 5,691 0.13 0.03· 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 

5,691 0.13 0.03 2.29 1.25 
5,691 0.13 0.03 2.29 1.25 

9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5.691 0.13 0.03 2.29 1.25 
9 5.691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 

5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
9 5,691 0.13 0.03 2.29 1.25 
v o,691 0.13 0.03· 2.29 1.25 

Emissions (pounds/ton) 

CH4 

0.0037 
0.0075 
0.0112 
0.0212 
0.0165 
0.0118 
0.1668 
0.3219 
0.4769 
0.6319 
0.6706 
0.7093 
0.8903 
0.4626 
0.0348 
0.1351 
0.2354 
0.0728 
0.0609 
0.0490 
0.0371 
0.0253 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 

CO2 NH3 T NH3 L voe N20 C02e 
0.0000 

2.56 0.0011 0.0005 0.0024 0.0002 2.7098 
5.11 0.0023 0.0010 0.0047 0.0005 5.4195 
7.67 0.0034 0.0016 0.0071 0.0007 8.1293 

11.00 0.0032 0.0004 0.0264 0.0002 11.4984 
8.72 0.0005 0.0001 0.0020 0.0003 9.1514 
8.27 0.0003 0.0001 0.0024 0.0001 8.5314 
8.78 0.0005 0.0001 0.0028 0.0001 12.3047 
9.30 0.0008 0.0001 0.0032 0.0001 16.0779 
9.82 0.0010 0.0001 0.0037 0.0001 19.8512 

10.33 0.0012 0.0001 0.0041 0.0001 23.6244 
10.97 0.0007 0.0001 0.0036 0.0002 25.1072 
11.61 0.0002 0.0001 0.0030 0.0003 26 5900 
20.19 0.0001 0.0003 0.0074 0.0001 38.9050 
11.72 0.0002 0.0002 0.0038 0.0003 21.5170 
3.25 0.0003 0.0001 0.0003 0.0005 4.1291 
6.97 0.0003 0.0001 0.0015 0.0008 10.0382 

10.68 0.0002 0.0001 0.0027 0.0010 15.9473 
10.80 0.0000 0.0004 0.0038 0.0005 12.4929 
10.27 0.0000 0.0003 0.0037 0.0008 11.7980 
9.75 0.0001 0.0002 0.0036 0.0010 11.1032 
9.23 0.0001 0.0002 0.0035 0.0013 10.4084 
8.71 0.0001 0.0001 0.0034 0.0015 9.7135 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
8.18 0.0002 0.0001 0.0033 0.0018 9.0187 

0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0016 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 Q.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033, 0.0018 9.0187 
0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0187 

Tot, 3,868 359,300 16 6; 156 65 Pounds 658 
6 517 0.02 0.01 0.22 0.08 #/ton mix 



Table 1B - Windrow Calculations. 

Flux 

Day _CH4 CO2 NH3 T NH3 L VOC .N20 

0 0 3012 0 35 1 
0.3 4024.2 0.1 0.0 47.6 0.5 

2 o.5 5036.o 0.2 a.a 59.8 o.5 
3 4989 

7.1 4469.9 
12.4 3950.6 
17.6 3431.3 
22.9 2912.0 
28.2 2392.7 
33.4 1873.5 

10 36.5 5067.0 
11 39.5 8260.6 
12 54.3 8159.1 
13 69.1 8057.6 
14 83.8 7956.2 
15 99 7855 
16 94.9 7829.6 
17 91.3 7804.4 
18 87.6 7779.2 
19 83.9 7754.1 
20 80.2 7728.9 
21 76.6 7703.8 
22 72. 9 7678.6 
23 69.2 7653.5 
24 65. 6 7628.3 
25 61.9 7603.2 
26 58.2 7578.0 
27 54.5 7552.9 
28 50.9 7527.7 
29 47 7503 
30 46.2 7368.6 
31 45.1 7234.6 
32 44.1 7100.6 
33 43.0 6966.7 
34 42.0 6832. 7 
35 40.9 6698.7 
36 39. 9 6564 .7 
37 38.8 6430.8 
38 37.8 6296.8 
39 35.7· 6162.8 
40 35.7 6028.8 
41 34.6 5894.9 
42 33.6 5760.9 
43 32.6 5626.9 
44 31.5 5492.9 
45 30.5 5359.0 
46 29.4 5225.0 
47 28.4 5091.0 
48 27.3 4957.1 
49 26.3 4823.1 
50 25.2 4689.1 
51 24.2 4555.1 
52 23.1 4421.2 
53 22.1 4287.2 
54 21.1 4153.2 
55 20.0 4019.2 
56 19.0 3885.3 
57 17.9 3751.3 
58 16.9 3617.3 
59 15.8 3483.3 
60 14.8 3349.4 
61 13.7 3215.4 
62 12.7 3081.4 
63 12 2947 
64 12 2947 
65 12 2947 

0.5 
0.5 
0.5 
0.5 

0 162 0 
0.0 142.4 0.4 
0.0 122.7 0.4: 
0.0 103.0 0.5 
0.0 83.3 0.5 

0.5 0.0 63.6 0.6 
0.4 0.0 43.9 0.6 
0.3 0.0 60.2 0.5 
0.2 0.1 76.5 0.4 
0.5 0.1 69.4 0.6 
0.7 0.1 62.3 0.7 
0.9 0.1 55.2 0.9 

0 48 
1.3 0.1 47,7 1.1 
1.4 0.2 47.3 1.1 
1.5 0.2 46.8 1.1 
1.6 0.3 46.4 1.2 
1.7 0.3 46.0 1.2 
1.8 0.4 45.5 1.2 
1.9 0.5 45.1 1.3 
2.0 0.5 44.7 1.3 
2.1 0.6 44.3 1.3 
2.2 0.6 43.8 1.4 
2.3 0.7 43.4 1.4 
2.4 0.7 43.0 1 .4 
2.5 0.8 42.6 1.5 

42 1.5 
2.5 0.8 43.2 1.5 
2.4 0.8 44.3 1.4 
2.4 0.8 45.4 1.4 
2.3 0.8 46.5 1.3 
2.2 0.7 47.6 1.3 
2.1 0.7 48.7 1.2 
2. 1 0.7 49.8 1.2 
2.0 0.7 50.9 1.1 
1.9 0.6 52.0 1.1 
1.8 0.6 53.1 1.1 
1.8 0.6 54.1 1.0 
1.7 0.6 55.2 1.0 
1.6 0.5 56.3 0.9 
1.6 0.5 57.4 0.9 
1.5 
1.4 
1.3 
1.3 
1.2 
1.1 
1.0 
1.0 
0.9 
0.8 
0.8 
0.7 
0.6 
0.5 
0.5 
0.4 
0.3 
0.2 
0.2 

0 

0.5 58.5 0.8 
0.5 59.6 0.8 
0.4 60.7 0.8 
0.4 61.8 0.7 
0.4 62.9 0.7 
0.4 64.0 0.6 
0.3 65.1 0.6 
0.3 66.2 0.5 
0.3 67.3 0.5 
0.3 68.4 0.5 
0.3 69.5 0.4 
0.2 70.5 0.4 
0.2 71.6 0.3 
0.2 72.7 0.3 
0.2 73.8 0.2 
0.1 74.9 0.2 
0.1 76.0 0.1 
0.1 77.1 0.10 
0.1 78.2 0.06 

0 79 0.02 
0 79 0.02 

79 0.02 

Area MF 

1311 1.08 
1305 1.00 
1299 1.00 
1293 1.08 
1287 1.00 
1281 1.00 
1275 1.08 
1269 1.00 
1263 1.00 
1257 1.08 
1251 1.00 
1245 1.00 
1239 1.08 
1233 1.00 
1227 1.00 
1221 1.08 
1215 1.00 
1209 1.00 
1203· 1.00 
1196 1.00 
1190 1.00 
1184 1.00 
1178' 1.00 
1172 1.08 
1166 1.00 
1160 1.00 
1154 1.00 
1148 1.00 
1142 1.00 
1136 1.08 
1130 1.00 
1124 1.00 
1118 1.00 
1112 1.00 
1106 1.00 
1100 1.08 
1094 1.00 
1088 1.00 
1082 1.00 
1076 1.00 
1070 1.00 
1064 1.00 
1058 1.08 
1052 1.00 
1046 1.00 
1039 1.00 
1033 1.00 
1027 1.00 
1021 1.00 
1015 1.00 
1009 1.00 
1003 1.00 
997 1.00 
991 1.00 
985 1.00 
979 1.00 
973 1.00 
967 1.00 
961 1.00 
955 1.00 
949 1.00 
943 1.00 
937 1.00 
931 1.00 
925 1.00 
919 1.00 

Emissions (pounds) 

CH4 CO2 
0 13,486 

16,675 
20,772 

8 22,028 
29 18,265 
50 16,067 
77 14,938 
92 11,732 

113 9,594 
143 8,040 
145 20,122 
156 32,646 
230 34,510 
270 31,535 
327 30,986 
411 32,737 
366 30,192 
350 29,946 
334 29,700 
319 29,455 
303 29,212 
288 28,969 
273 28,727 
277 30,636 
243 28,246 
228 28,007 
213 27,769 
199 27,532 
184 27,296 
183 29,103 
166 26,437 
161 25,817 
156 25,203 
152 24,594 
147 23,990 
154 25,156 
138 22,798 
134 22,209 
130 21,626 
125 21,047 
121 20,474 
117 19,906 
121 20,803 
109 18,786 
105 
101 

97 
93 
89 
85 
81 
77 
73 
70 
66 
62 
59 
55 
51 
48 
45 
41 
38 
34 
34 
34 

18.233 
17,686 
17,143 
16,606 
16,074 
15,547 
15,025 
14,509 
13,997 
13,491 
12,990 
12,494 
12,003 
11,517 
11,036 
10,561 
10,090 
9,625 
9,165 
8.710 
8,653 
8.597 

NH3 T NH3 L voe N20 
0.11 0.14 158.36 2.45 
0.41 0.13 197.15 2.27 
0.72 0.13 246.58 2.26 
2.40 0.13 715.72 1.43 
2.15 0.12 581.86 1.52 
2.07 0.11 498.97 1.71 
2.13 0.11 448.30 2.04 
1.90 0.10 335.47 2.09 
1.82 0.09 254.85 2.27 
1.87 0.09 188.19 2.64 
1.29 0.16 239.03 2.06 
0.84 0.24 302.45 1.67 
1.94 0.26 293.65 2.45 
2.76 0.25 243.91 2.88 
3.70 0.26 215.04 3.48 
4.98 0.29 200.52 4.38 
4.99 0.48 183.88 4.17 
5.34 0.69 181.32 4.27 
5.69 0.91 178.78 4.37 
6.04 1.11 176.26 4.47 
6.38 1.32 173.75 4.57 
6.72 1.52 171.26 4.67 
7.06 1.72 168.79 4.77 
7.94 2.07 178.88 5.23 
7.71 2.12 163.89 4.95 
8.04 2.32 161.47 5.04 
8.36 2.51 159.06 5.14 
8.67 2.70 156.67 5.23 
8.99 2.89 154.29 5.31 

10.00 3.31 163.40 5.81 
8.98 2.97 155.05 5.22 
8.68 2.87 158.12 5.03 
8.37 2.77 161.15 4.85 
8.07 2.67 164.14 4.67 
7. 77 2.57 167.09 4.49 
8.04 2.66 182.82 4.64 
7.18 2.38 172.86 4.14 
6.89 2.28 175.68 3.97 
6.60 2.18 178.46 3.80 
6.31 2.09 181.20 3.63 
6.03 2.00 183.89 3.46 
5.75 1.90 186.54 3.29 
5.89 1.95 203.43 3.36 
5.20 1.72 191.73 2.96 
4.93 1.63 194.25 2.80 
4.66 1.54 196.74 2.64 
4.39 1.46 199.18 2.49 
4.13 1.37 201.59 2.33 
3.87 1.28 203.95 2.17 
3.61 1.20 206.26 2.02 
3.36 1.11 208.54 1.87 
3.10 1.03 210.78 1.72 
2.86 0.95 212.97 1.57 
2.61 0.87 215.12 1.43 
2.37 0.79 217.23 1.28 
2.12 0.71 219.29 1.14 
1.89 0.63 221.32 1.00 
1.65 0.55 223.30 0.86 
1.42 0.47 225.24 0.72 
1.19 0.40 227.14 0.58 
0.96 0.32 229.00 0.45 
0.74 0.25 230.81 0.31 
0.52 0.17 232.59 0.18 
0.30 0.10 234.32 0.05 
0.30 0.10 232.80 0.05 
0.29 0. 10 231.28 0.05 

Emissions (pounds per ton) 

CH4 CO2 NH3 T NH3 L voe N20 C02e 
0 18 0.0001 0.0002 0.214 0.0033 19.3018 

0.002 23 0.0006 0.0002 0.267 0.0031 23.5687 
0.003 28 0.0010 0.0002 0.334 0.0031 29.1371 
0.011 30 0.0033 0.0002 0.969 0.0019 30.6640 
0.040 25 0.0029 0.0002 0.788 0.0021 26.1999 
0.068 22 0.0028 0.0001 0.676 0.0023 23.9078 
0.104 20 0.0029 0.0001 0.607 0.0028 23.2687 
0.125 16 0.0026 0.0001 0.454 0.0028 19.3849 
0.153 13 0.0025 0.0001 0.345 0.0031 17.1541 
0.194 11 0.0025 0.0001 0.255 0.0036 16.0714 
0.196 27 0.0017 0.0002 0.324 0.0028 32.2296 
0.212 44 0.0011 0.0003 0.410 0.0023 49.3478 
0.311 47 0.0026 0.0004 0.398 0.0033 54.2874 
0.366 43 0.0037 0.0003 0.330 0.0039 51.5956 
0.442 42 0.0050 0.0004 0.291 0.0047 52.6995 
0.556 44 0.0067 0.0004 0.272 0.0059 57.8490 
0.496 41 0.0068 0.0007 0.249 0.0056 53.0417 
0.474 41 0.0072 0.0009 0.246 0.0058 52.2981 
0.453 40 0.0077 0.0012 0.242 0.0059 51.5594 
0.432 40 0.0082 0.0015 0.239 0.0061 50.8254 
0.411 40 0.0086 0.0018 0.235 0.0062 50.0962 
0.390 39 0.0091 0.0021 0.232 0.0063 49.3718 
0.369 39 0.0096 0.0023 0.229 0.0065 48.6523 
0.375 41 0.0108 0.0028 0.242 0.0071 51.5548 
0.329 38 0.0104 0.0029 0.222 0.0067 47.2275 
0.309 38 0.0109 0.0031 0.219 0.0068 46.5223 
0.289 38 0.0113 0.0034 0.215 0.0070 45.8219 
0.269 37 0.0117 0.0037 0.212 0.0071 45.1263 
0.250 37 0.0122 0.0039 0.209 0.0072 44.4355 
0.248 39 0.0135 0.0045 0.221 0.0079 47.0508 
0.224 36 0.0122 0.0040 0.210 0.0071 42.6939 
0.218 35 0.0117 0.0039 0.214 0.0068 41.6471 
0.212 34 0.0113 0.0038 0.218 0.0066 40.6091 
0.206 33 0.0109 0.0036 0.222 0.0063 39.5799 
0.200 32 0.0105 0.0035 0.226 0.0061 38.5595 
0.208 34 0.0109 0.0036 0.248 0.0063 40.3812 
0.188 31 0.0097 0.0032 0.234 0.0056 36.5451 
0.182 30 0.0093 0.0031 0.238 0.0054 35.5510 
0.176 29 0.0089 0.0030 0.242 0.0051 34.5658 
0.170 28 0.0085 0.0028 0.245 0.0049 33.5894 
0.164 28 0.0082 0.0027 0.249 0.0047 32.6218 
0.158 27 0.0078 0.0026 0.253 0.0045 31.6630 
0.164 28 0.0080 0.0026 0.275 0.0046 33.0305 
0.147 25 0.0070 0.0023 0.260 0.0040 29.7717 
0.142 
0.136 
0.131 
0.125 
0.120 
0.115 
0.110 
0.104 
0.099 
0.094 
0.089 
0.084 
0.079 
0.075 
0.070 
0.065 
0.060 
0.056 
0.051 
0.047 
0.046 
0.046 

25 0.0067 0.0022 0.263 0.0038 28.8392 
24 0.0063 0.0021 0.266 0.0036 27.9156 
23 0.0059 0.0020 0.270 0.0034 27.0007 
22 0.0056 0.0019 0.273 0.0032 26.0947 
22 0.0052 0.0017 0.276 0.0029 25.1974 
21 0.0049 0.0016 0.279 0.0027 24.3090 
20 0.0045 0.0015 0.282 0.0025 23.4293 
20 0.0042 0.0014 0.285 0.0023 22.5585 
19 0.0039 0.0013 0.288 0.0021 21.6964 
18 0.0035 0.0012 0.291 0.0019 20.8431 
18 0.0032 0.0011 0.294 0.0017 19.9986 
17 0.0029 0.0010 0.297 0.0015 19.1630 
16 0.0026 0.0008 0.300 0.0013 18.3361 
16 0.0022 0.0007 0.302 0.0012 17.5180 
15 0.0019 0.0006 0.305 0.0010 16.7087 
14 0.0016 0.0005 0.308 0.0008 15.9082 
14 0.0013 0.0004 0.310 0.0006 15.1165 
13 0.0010 0.0003 0.313 0.0004 14.3336 
12 0.0007 0.0002 0.315 0.0002 13.5595 
12 0.0004 0.0001 0.317 0.0001 12.7942 
12 0.0004 0.0001 0.315 0.0001 12.7112 
12 0.0004 0.0001 0.313 0.0001 12.6282 

Total 9,184 1,341,525 284 78 14,728 191 Pm 12 1.816 0 2.158 

12 1.816.47 0.38 0.11 19.94 0.26 #/ton mix 



JtCP 1=inal Report fo Valley Air TAP Program, May 2013, Appendix B, ASP Area Calculation 

Top Width 

l:~x Units Value I Leogtt; 
~ Length ft 84 

Height ft 7.0 
Bottom 'Nidth ft 89 ._, Top Width ft 75.0 

Top Length ft 70 ////// ?, 

alpha R 0.79 
0 45 

Bottom Width 
Top Per meter ft 290 Mensuration formulas 
Top Are3 ft2 5,250 

Bottom Perimeter ft 346 S = P, + Pi s+A 
Bottom ,,rea ft2 7,476 

2 2 

. V= 
h(A, +A2 +.JA,A2 ) 

Slant height ft 9.9 
3 

Surface Area ft2 8,398 s =~h 2 +((WB-Wr)/2) 
2 

m2 785 

Volume ft3 44,312 where S = total surface area, Pi= bottom 

yd3 1,641 perimeter, p 2 = top perimeter, s = slant height, 
V=volurne, h=vertical height, A 1 = bottom area, 

Conversion Factors ft2/m2 10.7 
A'-= top area, o. = bottom angle 

ft3/yd3 27 

Top Areia Ratio 0.625146 

Density #/yd 900 

Weight pounds 1477070 
tons 738.5351 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix B, Windrow Area Calculation 

Property Units 
Length ft 
Height ft 
Bottom Width ft 
Top Width ft 

Top Length ft 

alpha R 
0 

Top Perimeter ft 
Top Area ft2 

Bottom Perimeter ft 
Bottom Area ft2 

Slant height ft 

Surface Area ft2 
m2 

Volume ft3 
yd3 

Conversion Factors ft2/m2 
ft3/yd3 

Top Area Ratio 

Density #/yd 

Weight pounds 
tons 

Value 

500 
10.0 

18 
3.0 

485 

0.93 
53 

976 
1,455 

1,036 
9,000 

12.5 

14,030 
1,311 

46,912 
1,737 

10.7 
27 

0.103706 

900 

1563745 
781.8723 

Value at the end of the cycle 

350 
10.0 

18 
3.0 

335 

0.93 
53 

676 
1,005 

736 
6,300 

12.5 

9,830 
919 

32,737 
1,212 

10.7 
27 

0.102238 

Length 

Mensuration formulas 

S =Pi+ P2 s+ A 
2 2 

V=h(A1+A2+~) 

3 

where S = total surface area, Pi;; bottom 
perimeter, p 2 = top perimeter, s = slant height, 
V;;:::volurne. h=vertical height, A 1 = bottom area, 
A'°= top area, a = bottom angle 

Top Width 

Bottom Width 



Table 1. Summary :,f Field Sample Collection Information and Field Data for ACP Valley Air TAP Compost Research Program: August 2012. 

ACP Final Report fo Valley Air TAP Proqram, Mav 2013, Appendix B, Sample Data ASP and Windrow 
DATE TIME SOURCE DAY LOCATION NH3 25.3 207.1 T0-15 N-6600 FLOW HELIUM HELIUM HELIUM FLOW IN SURF STACK INAIR OUT SURF OUT AIR COMMENT 

ppmv IU IU IU IU trumm) KA"U m.j/mm -8202012 916 ASP ZONE 1 15 NW 0.5 G-101 A-101 T-101 N-101 63 10.09 3.06 0.303 0.0165 98 87 90 91 79 ASP Zone: constructed on 08/05/2012 
8202012 916 ASP ZONE 1 15 SW 4 G-102 NA NA NA 42 10.09 5.01 0.497 0.0101 94 88 90 91 84 

8202012 915 ASP ZONE 1 15 NE <0.05 G-103 NA NA N 50 10.07 3.32 0.330 0.0152 91 85 87 91 80 
8202012 915 ASP ZONE 1 15 SE 1 G-104 NA NA N 61 10.07 2.90 0.288 0.0174 94 88 90 87 82 
8202012 1105 ASP ZONE 2 10 NW 5 G-105 A-102 T-102 N-102 48 10.09 3.70 0.367 0.0136 109 97 99 93 88 ASP Zone 2 constructed on 08/10/2012 

8202012 1105 ASP ZONE 2 10 SW 3 G-106 NA NA NA 63 10.09 1.97 0.195 0.0256 108 95 94 97 88 
8202012 1105 ASP ZONE 2 10 NE 2 G-107 NA NA NA 99 10.07 2.13 0.212 0.0236 109 97 100 97 89 
8202012 1105 ASP ZONE 2 10 SE 3 G-108 NA NA NA 69 10.07 2.60 0.258 0.0194 105 97 98 97 88 
8202012 1244 ASP ZONE 3 3 NW 6.5 G-109 NA NA NA 92 10.07 1.07 0.106 0.0471 121 102 105 101 93 ASP Zone 3 constructed on 08/17/2012 

8202012 1245 ASP ZONE 3 3 SW 4.0 G-110 NA NA NA 41 10.07 3.87 0.384 0.0130 115 103 107 96 92 
8202012 1245 ASP ZONE 3 3 NE 3 G-111 A-103 T-103 N-103 75 10.09 1.70 0.168 0.0297 116 103 103 99 92 
8202012 1245 ASPZONE3 3 SE 9 G-112 NA NA NA 65 10.09 1.78 0.176 0.0283 121 105 108 123 94 
8202012 1453 WINDROW WR-3 15 Top- East 2, G-113 NA NA NA 112 9.70 1.33 0.137 0.0365 131 107 109 112 98 Wrndrow WR-3 constructed on 08/05/2012 

8202012 1454 WINDROW WR-3 15 Top- West 3 G-114 A-104 T-104 N-104 94 9.70 2.14 0.221 0.0227 133 ·108 111 112 97 

8202012 1459 WINDROW WR-3 15 Side- North 5 G-115 NA NA NA 80 9.72 1.57 0.162 0.0310 152 ·112 122 115 99 

8202012 1506 WINDROW WR-3 15 Side- South 6 G-116 NA NA NA 81 10.09 2.43 0.241 0.0208 140 "!31 134 123 103 

8202012 1634 WINDROW WR-3 15 Side- N. Snatia! 5 G-117 NA NA NA 88 9.72 2.15 0.221 0.0226 117 'i07 110 107 96 Soatral test: One side test and one too test 

8202012 1630 WINDROW WR-3 15 Too- Spatial 5 G-118 NA NA NA 79 9.70 1.85 0.191 0.0262 116 'i07 108 101 100 Spatial test: One side test anci nne top test 

8202012 1630 WINDROW WR-3 15 QC-Reclicate 5 G-119 NA NA NA 79 9.70 1.72 0.177 0.0282 116 107 108 101 100 Reolicc1te same le 

8202012 1755 Media Blank NA QC-Blank NI, G-120 NA NA NA NA 10.07 9.86 0.979 98% NA NA NA NA NA UHP air in clean can:ster- media blenk sam::ile 

8212012 752 WINDROW WR-2 9 Top-West <0.05 G-201 A-201 T-201 N-201 34 9.72 3.81 0.392 0.0128 123 89 97 91 75 Windrow WR-2 construcled on 08/12/2012 
8212012 752 WINDROW WR-2 9 Too- East 5 G-202 NA NA NA 53 9.72 2.07 0.213 0.0235 119 93 101 109 75 
8212012 754 WINDROW WR-2 9 Side- North 5 G-203 NA NA NA 71 9.70 2.85 0.294 0.0170 131 ·oo 110 91 76 
8212012 756 WINDROW WR-2 9 Side- South 5 G-204 NA NA NA 65 10.09 2.17 0.215 0.0232 96 90 96 89 63 
8212012 941 WINDROW WR·1 2 Too-West 1 G-205 A-202 T-202 N-202 36 9.72 2.72 0.280 0.0179 100 89 89 91 84 Windrow WR-1 l:unstrucled un 08/20/20i2 
8212012 941 WINDROW WR-1 2 Top- East 1 G-2J6 NA NA NA 53 9.72 2.48 0.255 0.0196 106 91 94 93 89 
8212012 942 WINDROW WR-1 2 Side- North 4 G-207 NA NA NA 55 10.09 2.90 0.287 0.0174 97 88 90 96 81 
8212012 942 WINDROW WR-1 2 Side- South 1 G-208 NA NA NA 49 9.70 2.40 0.247 0.0202 103 92 96 86 85 
8212012 1200 WINDROW WR-4 63 1 op- North O.!: G-209 A-203 T-203 N-203 42 9.72 3.90 0.401 0.0125 115 110 115 110 89 Windrow WR-4 constructed on 06/19/12 
8212012 1211 WINDROWWR-4 63 Top- South O.!: G-210 NA NA NA 65 9.72 2.65 0.273 0.0183 120 105 110 109 95 
8212012 1217 WINDROWWR-4 63 Side- West 2 G-211 NA NA NA 68 9.70 2.45 0.253 0.0198 117 99 111 110 100 
8212012 1220 W!NDROWWR-4 63 Side- East 1.C G-212 NA NA NA 71 10.12 2.63 0.260 0.0192 114 113 114 107 91 
8212012 1402 ASP ZONE 3 4 NW 7 G-213 NA NA NA 63 9.70 2.16 0.223 0.0225 108 NA 107 108 98 
8212012 1402 ASP ZONE 3 4 SW 5 G-214 NA NA NA 56 9.70 3.04 0.313 0.0160 113 109 114 107 99 
8212012 1403 ASP ZONE 3 4 NE 3 G·215 A-204 T-204 N-204 160 10.12 1.37 0.135 0.0369 112 103 102 105 98 
8212012 1404 ASP ZONE 3 4 SE 5 G·216 NA NA NA 90 10.12 1.86 0.184 0.0272 117 103 107 i06 97 
8212012 1537 ASP ZONE 3 4 Top NW- Spatial 19 G-217 NA NA NA 73 9.70 2.90 0.299 0.0167 112 106 106 102 99 Spatial test: One side test and one top test 
8212012 1537 ASP ZONE 3 4 Side SE- Spatial 5 G-218 NA NA NA 90 9.70 1.31 0.135 0.0370 110 107 109 105 100 Spatial test: One side test and one top test 
8212012 1537 ASP ZONE 3 4 QC- Replicate 5 G-219 NA NA NA 90 9.70 1.56 0.161 0.0311 110 107 109 105 100 Replicate sample 
8212012 1645 Media Blank NA QC-Blank NA G-220 NA NA NA NA 10.12 10.2 1.008 101% NA NA NA NA NA UHP air in clean canister- media blank sarnole 

8222012 745 ASP ZONE 1 17 NW 1 G-301 A-301 T-301 N-301 51 10.12 3.15 0.311 0.0161 92 80 79 82 76 
8222012 745 ASP ZONE 1 17 SW 0.5 G-302 NA NA NA 64 10.12 4.40 0.435 0.0115 82 77 79 78 76 
8222012 745 ASP ZONE 1 17 NE <0.05 G-303 NA NA NA 51 9.72 3.20 0.329 0.0152 86 80 84 88 76 
8222012 745 ASP ZONE 1 17 SE 0.5 G-304 NA NA N 112 9.72 1.43 0.147 0.0340 85 80 80 80 77 
8222012 918 ASP ZONE 2 12 NW <0.05 G-305 A-302 T-302 N-302 81 10.12 2.38 0.235 0.0213 94 88 90 88 78 Blower fan not funchonina riroperly 
8222012 918 ASP ZONE 2 12 SW <0.05 G-306 NA NA NA 58 10.12 2.89 0.286 0.0175 94 91 91 88 83 
8222012 918 ASPZONE2 12 NE 0.5 G-307 NA NA NA 66 9.92 4.33 0.436 0.0115 92 88 87 83 83 
8222012 918 ASPZONE2 12 SE 1 G-308 NA NA NA 74 9.92 2.03 0.205 0.0244 87 86 86 87 81 
8222012 1101 ASP ZONE 3 5 NW 1 G-309 A-303 T-303 N-303 60 10.12 3.16 0.312 0.0160 116 99 104 103 87 
8222012 1104 ASP ZONE 3 5 SW 1 G-310 NA NA NA 22 10.12 4.90 0.484 0.0103 112 104 107 108 90 
8222012 1104 ASP ZONE 3 5 NE 0.5 G-311 NA NA NA 62 9.92 2.37 0.239 0.0209 109 104 106 108 93 
8222012 1109 ASP ZONE 3 5 SE 3 G-312 NA NA NA 64 9.92 2.46 0.248 0.0202 119 1·)3 107 107 90 



T;-ible 1. Sc.Jmn1c1ry of Field Si'lniple Collect1on Information ;ind Field Delta for ACP Valley Air TAP Compost Research Program: August 2012. 

DATE TIME SOURCE DAY LOCATION NH3 25.3 207.1 T0-15 N-6600 FLOW HELIUM HELIUM HELIUM FLOW IN SURF STACK INAIR OUT SURF OUT AIR COMMENT 
ppmv IU ,u ,u ,u immin) ,.,. ,.,. KA IU m~imin 

8222012 1315 WINDROW WR-1 3 Top-West <0.05 G-313 A-304 T-304 N-304 60 9.91 2.68 0.270 0.0185 116 106 108 105 95 
8222Di2 il'.8 W!NDROW WR-1 ' Top- E;:ist 1 G-314 NA NA NA 88 9.91 1.74 0.176 0.0285 111 101 103 101 90 
8222012 1322 WINDROW WR-1 3 Side- North <:Q.05 G-315 NA NA NA 89 9.89 2.71 0.274 0.0182 112 106 106 93 96 

8222012 1 :~33 WINDROW WR-1 3 Side- Soulh "13 G-316 NA NA NA 88 9.93 1.75 O.i76 0.0284 120 102 112 117 97 
8222012 1028 RESH DAY OLD CHO 1 Too 0.5 G-317 NA NA NA NA 9.89 5.55 0.561 0.0089 98 NA 99 102 86 Representative of fresh chop used to build piles, about 1 day old 

8222012 1230 FRESH CHOP 0 Too NA G-318 NA NA NA NA 9.92 5.18 0.522 0.0096 NA NA NA NA NA Reoresentative of fresh choo, about 2 hours old 

. 8222012 1230 FRESH CHOP 0 OC- Replicate NA G-319 NA NA NA NA 9.92 5.30 0.534 0.0094 NA NA NA NA NA Re hcate samole 

8222012 1437 Media Blank NA QC-Blank NA G-320 NA NA NA NA 9.92 3.41 0.344 34% NA NA NA NA NA UHP a·1r in dean canister- media blank sample 

8232012 7/.7 ASP ZONE 1 18 NW <0.05 G-401 A-401 T-401 N-401 42 9.93 5.71 0.575 0.0087 81 74 76 78 70 Blower cycle 1s short due to power level 
8232012 749 ASP ZONE 1 18 SW <0.05 G-402 NA NA NA 61 9.93 2.72 0.274 0.0183 84 74 74 82 70 
13232012 ?JO ASP ZONE i 18 NE <0.05 G-403 NA NA NA 63 9.89 2.43 0.246 0.0203 79 75 75 80 71 

82120 1 2 7'."lO ASP ZONE 1 18 SE <0.05 G-404 NA NA NA 49 9.89 4.18 0.423 0.0118 82 75 77 79 70 
8212012 907 ASP ZONE 2 13 NW 0.2 G-405 A-402 T-402 N-402 47 9.89 3.41 0.345 0.0145 85 83 87 85 74 

8232012 907 ASP ZONE 2 13 SW 0.8 G-406 NA NA NA 89 9.89 2.76 0.279 0.0179 81 85 82 80 84 

8232012 007 ASP ZONE 2 13 NE <0.05 G-407 NA NA NA 60 9.93 2.72 0.274 0.0183 95 87 90 85 80 
8232012 907 ASP ZONE 2 13 SE <0.05 G-408 NA NA NA 63 9.93 2.67 0.269 0.0186 90 89 93 92 81 
82320'.2 1037 ASP ZONE 3 6 NW <0.05 G-409 A-403 T-403 N-403 37 9.93 4.98 0.502 0.0100 1 ~o 96 104 100 88 
82320i2 1037 ASP ZONE 3 6 SW 1 G-410 NA NA NA 51 9.93 3.21 0.323 0.0155 113 97 101 119 90 
8232012 1037 ASP ZONE 3 6 NE <0.05 G-411 NA NA NA 67 9.89 2.42 0.245 0.0204 103 100 102 105 90 
8232012 1037 ASP ZONE 3 6 SE 4 G-412 NA NA NA 37 9.89 4.11 0.416 0.0120 122 104 107 110 90 
8232012 1235 WINDROW WR·2 11 Top 0.3 G-413 A-404 T-404 N-404 71 9.92 2.14 0.216 0.0232 127 110 112 109 95 Pile watered on site schedule /08/23/2012. 1015}; AIT/N replicate '405' 

8232012 1235 WINDROW WR-2 11 Side- South 3 G-414 NA NA NA 81 9.91 2.09 0.211 0.0237 143 122 128 110 95 

8232012 1,rn9 WR-2 POST MIX 11 foe, 0.2 G·415 NA NA NA 60 9.92 1.72 0.173 0.0288 138 111 116 126 98 Scarab mixina at 1325-1335; test started 4 minutes oost rnixina 

8232012 1409 WR·2 POST MIX 11 OC-Repl;cate 0.2 G-416 A-405 T-405 N-405 60 9.92 2.09 0.211 0.0237 138 111 116 126 98 Ammonia, VOCs, and nitroqen oxide replicates of '404" series 

8232012 1412 WR-2 POST MIX 11 Side- South 0.2 G-417 NA NA NA 65 9.91 2.95 0.298 0.0168 137 123 126 119 97 Scarab mixina at 1325-1335; test started 4 minutes posl mixino 
8232012 1512 Medial Blank NA OC· Blank NA G-418 A-406 T·406 N-406 NA 10.07 10.02 0.995 100% NA NA NA NA NA UHP air in clean canister- media blank sample 

8282012 808 ASP ZONE 1 23 NW <0.05 G-501 A-501 T-501 N-501 26 9.76 5.80 0.594 0.0084 91 81 89 93 78 

8282012 808 ASP ZONE 1 23 SW O.i G-502 NA NA NA 37 9.91 4.89 0.493 0.0101 96 84 92 97 73 

8282012 808 ASP ZONE 1 23 NE 1 G-503 NA NA NA 61 9.91 1.89 0.191 0.0262 95 84 87 93 74 
8282012 1030 WINDROW WR-3 29 Too- wes1 40 G-504 A-502 T-502 N-502 60 9.76 2.18 0.223 0.0224 146 107 112 118 89 
8282012 1030 WINDROW WR-3 29 Top- East <0.05 G-505 NA NA NA 51 9.76 3.49 0.358 0.0140 119 103 110 115 86 
8282012 1030 WINDROW WR-3 29 Side- Sou1h 30 G-506 NA NA NA 47 9.91 2.84 0.287 0.0174 140 114 120 122 84 

8292012 1154 Media Blank NA QC-Blank NA G-605 NA NA NA NA 9.91 0.000 NA NA NA NA NA Media blank in BOC testinq data set for the batch 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix B Daily and Cumulative Emissions 

Day 
1 
2 
3 
4 
5 
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CH4 voe 
Dailv Cumulative Dailv Cumulative Dail 

eH4 eH4 Vue; VO<e NH3 Field 
eH4 (ASP) {Windrow) eH4 (ASP) (Windrow) VO: (ASP) (Windrow) voe (ASP) (Windrow) (ASP) 

0.0037 0.002 0.0037 0.002 0.0024 0.267 0.0024 0.267 0.0011 
0.0075 0.003 O.Q112 0.005 0.0047 0.334 0.0071 0.601 0.0023 
0.0112 0.011 0.0224 0.016 0.0071 0.969 0.0142 1.570 0.0034 
0.0212 0.040 0.0436 0.056 0.0264 0.788 0.0406 2.358 0.0032 
0.0165 0.068 0.0601 0.124 0.0020 0.676 0.0426 3,033 0.0005 
0.0118 0.104 0.0719 0.228 0.0024 0.607 0.0450 3.640 0.0003 
0.1668 0.125 0.2387 0.353 0.0028 0.454 0.0478 4.095 0.0005 
0.3219 0.153 0.5606 0.506 0.0032 0.345 0.0511 4.440 0.0008 
0.4769 0.194 1.0375 0.700 0.0037 0.255 0.0547 4.695 0.0010 
0.6319 0.196 1.6694 0.896 0.0041 0.324 0.0588 5.018 0.0012 
0.6703 0.212 2.3400 1.108 0.0036 0.410 0.0624 5.428 0.0007 
0.709] 0.311 3.0493 1.419 0 0030 0.398 0.0654 5.825 0.0002 
0.8903 0.366 3.9396 1.785 0 0074 0.330 0.0728 6.156 0.0001 
0.4625 0.442 4.4022 2.227 0 0038 0.291 0.0766 6.447 0.0002 
0.0343 0.556 4.4370 2.783 0 0003 0.272 0.0769 6.718 0.0003 
0.135' 0.d96 4.5721 3.279 0 0015 0.249 0.0784 6.967 0.0003 
0.235' 0.474 4.8076 3.753 0 0027 0.246 0.0810 7.213 0.0002 
0.0723 0.453 4.8803 4.206 0.0038 0.242 0.0848 7.455 0.0000 
0.060·~ 0.432 4.9412 4.637 0.0037 0.239 0.0885 7.694 0.0000 
0.0490 0.411 4.9903 5.048 0.0036 0.235 0.0921 7.929 0.0001 
0.0371 0.390 5.0274 5.438 0.0035 0.232 0.0956 8.161 0.0001 
0.025.;. 0.369 5.0526 5.807 0.0034 0.229 0.0990 8.389 0.0001 
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0.001 0.0011 0.001 
0.001 0.0034 0.002 
0.003 0.0069 0.005 
0.003 0.0101 0.008 
0.003 0.0105 0.010 
0.003 0.0109 0.013 
0.003 0.0114 0.016 
0.002 0.0122 0.018 
0.003 0.0132 0.021 
0.002 0.0144 0.023 
0.001 0.0151 0.024 
0.003 0.0152 0.026 
0.004 0.0153 0.030 
0.005 0.0155 0.035 
0.007 0.0159 0.042 
0.007 0.0161 0.049 
0.007 0.0163 0.056 
0.008 0.0163 0.064 
0.008 0.0164 0.072 
0.009 0.0165 0.080 
0.009 0.0166 0.090 
0.010 0.0167 0.099 
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NH3 Lab NH3 Lab NH3 Lab N20 N20 
{Windrow) (ASP) (Windrow) N20 (ASP) (Windrow) N20 (ASP) {Windrow) 

0.000 0.0005 0.000 0.0002 0.003 0.0002 0.003 
0.000 0.0016 0.000 0.0005 0.003 0.0007 0.006 
0.000 0.0031 0.001 0.0007 0.002 0.0014 0.008 
0.000 0.0036 0.001 0.0002 0.002 0.0016 0.010 
0.000 0.0037 0.001 0.0003 0.002 0.0019 0.012 
0.000 0.0038 0.001 0.0001 0.003 0.0020 0.015 
0.000 0.0040 0.001 0.0001 0.003 0.0020 0.018 
0.000 0.0041 0.001 0.0001 0.003 0.0021 0.021 
0.000 0.0042 0.001 0.0001 0.004 0.0021 0.025 
0.000 0.0044 0.002 0.0001 0.003 0.0022 0.027 
0.000 0.0045 0.002 0.0002 0.002 0.0024 0.030 
0.000 0.0046 0.002 0.0003 0.003 0.0026 0.033 
0.000 0.0049 0.003 0.0001 0.004 0.0027 0.037 
0.000 0.0051 0.003 0.0003 0.005 0.0030 0.04i 
0.000 0.0052 0.003 0.0005 0.006 0.0035 0.048 
0.001 0.0053 0.004 0.0008 0.006 0.0042 0.053 
0.001 0.0054 0.005 0.0010 0.006 0.0052 0.059 
0.001 C.0058 0.006 0.0005 0.006 0.0058 0.065 
0.002 C.0060 0.008 0.0008 0.006 0.0066 0.071 
0.002 C.0063 0.009 0.0010 0.006 0.0076 0.077 
0.002 C.0065 0.012 0.0013 0,006 0.0089 0.084 
0.002 0.0066 0.014 0.0015 0.006 0.0105 0.090 
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ACP f=inal Report fo Valley Air TAP Program, May 2013, Appendix B, Combo Time Series 
Emissions (pounds/ton) 

Day 
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CH4 CO2 NH3 Field NH3 Lab voe N20 

0.0037 2.56 0.0011 0.0005 0.0024 0.0002 
0.0075 5.11 0.0023 0.0010 0.0047 0.0005 
0.0112 7.67 0.0034 0.0016 0.0071 0.0007 
0.0212 11.00 0.0032 0.0004 0.0264 0.0002 
0.0165 8.72 0.0005 0.0001 0.0020 0.0003 
0.0118 8.27 0.0003 0.0001 0.0024 0.0001 
0.1668 8.78 0.0005 0.0001 0.0028 0.0001 
0.3219 9.30 0.0008 0.0001 0.0032 0.0001 
0.4769 9.82 0.0010 C•.0001 0.0037 0.0001 
0.6319 10.33 0.0012 G.0001 0.0041 0.0001 
0.6706 10.97 0.0007 C.0001 0.0036 0.0002 
0.7093 11.61 0.0002 0.0001 0.0030 0.0003 
0.8903 20.19 0.0001! 0.0003 0.0074 0.0001 
0.4626 11.72 0.0002 0.0002 0.0038 0.0003 
0.0348 3.25 0.0003 0.0001 0.0003 0.0005 
0.1351 6.97 0.0003 0.0001 0.0015 0.0008 
0.2354 10.68 0.0002t 0.0001 0.0027 0.0010 
0.0728 10.80 0.0000 0.0004 0.0038 0.0005 
0.0609 10.27 0.0000 0.0003 0.0037 0.0008 
0.0490 9.75 0.0001 0.0002 0.0036 0.0010 
0.0371 9.23 0.0001 0.0002 0.0035 0.0013 
0.0253 8.71 0.0001 0.0001 0.0034 0.0015 
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22.579 0.001 0.000 0.267 0.003 
28.125 0.001 0.000 0.334 0.003 
29.827 0.003 0.000 0.969 0.002 
24.731 0.003 0.000 0.788 0.002 
21.756 0.003 0.000 0.676 0.002 
20.226 0.003 0.000 0.607 0.003 
15.885 0.003 0.000 0.454 0.003 
12.990 0.002 0.000 0.345 0.003 
10.886 0.003 0.000 0.255 0.004 -
27.246 0.002 0.000 0.324 0.003 
44.204 0.001 0.000 0.410 0.002 -
46.728 0.003 0.000 0.398 0.003 
42.700 0.004 0.000 0.330 0.004 
41.956 0.005 0.000 0.291 0.005 
44.327 0.007 0.000 0.272 0.006 
40.881 0.007 0.001 0.249 0.006 -
40.547 0.007 0.001 0.246 0.006 
40.215 0.008 0.001 0.242 0.006 
39.883 0.008 0.002 0.239 0.006 
39.553 0.009 0.002 0.235 0.006 
39.225 0.009 0.002 0.232 0.006 

38.8973 0.0096 0.0023 0.2285 0.0065 -

ASP 
(Pound of Pollutant/Ton of Feedstock) 
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A C F. IR p 1na eoort o Va lev Air T AP p roa 0am, .1av 201 3 , A 1oend1x B, ASP D aily Simu ation ~-
Flux (mq/min~m2l Emissions (pounds Emissions /oounds/ton) 

~~ CH4 CO2 NH3 T NH3 L voe N20 Area CH4 CO2 NH3 T NH3L voe N20 CH4 CO2 NH3 T NH3 L voe N20 C02e 
~- 0 0 0 0 0 0 0.00 785 0.0000 
f-· 

1 1.0 713.6 0.3 0.1 0.7 0.07 785 3 1.778 0.79 0.36 1.64 0.17 0.0037 2.56 0.0011 0.0005 0.0024 0.0002 2.7211 
f-· 

2 2.1 1427.2 0.6 0.3 1.3 0.13 785 5 3.556 1.59 0.73 3.28 0.33 0.0075 5.11 0.0023 0.0010 0.0047 0.0005 5.4422 
f-

3 3 2,141 0.96 C.44 1.98 0.20 785 8 5.335 2.38 1.09 4.93 0.50 0.0112 7.67 0.0034 0.0016 0.0071 0.0007 8.1633 
f-

4 6 3,069 0.90 C.12 7.37 0.05 785 15 7,647 2.23 0.29 18.36 0.13 0.0212 11.00 0.0032 0.0004 0.0264 0.0002 11.5805 
f-• 

5 5 2,434 0.13 C.03 0.57 0.08 785 11 6,065 0.33 0.08 1.41 0.19 0.0165 8.72 0.0005 0.0001 0.0020 0.0003 9.2132 
f-· 

6 3 2.308 0.09 C.04 0.67 0.01 785 8 5,750 0.22 0.09 1.67 0.04 0.0118 8.27 0.0003 0.0001 0.0024 0.0001 8.5779 
f-. 

7 46.6 2451.6 0.2 C.04 0.8 0.0 785 116 6.109 0.38 0.09 1.96 0.04 0.1668 8.78 0.0005 0.0001 0.0028 0.0001 12.9712 
f-• 

8 89.8 2595.7 0.2 0.04 0.9 0.0 785 224 6.468 0.53 0.09 2.26 0.04 0.3219 9.30 0.0008 0.0001 0.0032 0.0001 17.3644 
f-· 

9 133.1 2739.8 0.3 0.04 1.0 0.0 785 332 6,827 0.69 0.09 2.55 0.04 0.4769 9.82 0.0010 0.0001 0.0037 0.0001 21.7577 -· 10 176 2,884 0.34 0.04 1.14 0.02 785 439 7.186 0.85 0.09 2.85 0.05 0.6319 10.33 0.0012 0.0001 0.0041 0.0001 26.1510 
f-· 

11 187.2 3062.2 0.2 0.0 1.0 0.0 785 466 7,630 0.48 0.10 2.47 0.12 0.6706 10.97 0.0007 0.0001 0.0036 0.0002 27.7872 

f-· 
12 198 3,240 0.04 (}.04 0.84 0.08 785 493 8,075 0.11 0.10 2.10 0.19 0.7093 11.61 0.0002 0.0001 0.0030 0.0003 29.4233 
13 248 5,634 0.03 0.08 2.06 0.02 785 619 14,038 0.06 0.20 5.14 0.05 0.8903 20.19 0.0001 0.0003 0.0074 0.0001 42.4653 ;-. 

14 129.1 3270.4 0.1 0.1 1.1 0.1 785 322 8,149 0.15 0.13 2.67 0.19 0.4626 11.72 0.0002 0.0002 0.0038 0.0003 23.3632 
f-• 

15 10 907 0.09 0.02 0.08 0.13 785 24 2,261 0.23 0.06 0.19 0.33 0.0348 3.25 0.0003 0.0001 0.0003 0.0005 4.2612 
f-· 

16 37.7 1944.5 0.1 0.0 0.4 0.2 785 94 4,845 0.18 0.07 1.03 0.52 0.1351 6.97 0.0003 0.0001 0.0015 0.0008 10.5673 
f-• 

17 66 2.982 0.05 0.03 0.75 0.29 785 164 7,430 0.13 0.08 1.86 0.72 0.2354 10.68 0.0002 0.0001 0.0027 0.0010 16.8735 
f-• 

18 20 3,013 0.00 0.10 1.06 0.15 785 51 7.509 0.01 0.25 2.64 0.38 0.0728 10.80 0.0000 0.0004 0.0038 0.0005 12.7759 ,_. 
19 17.0 2867.4 0.0 0.1 1.0 0.2 785 42 7,145 0.03 0.20 2.57 0.55 0.0609 1027 0.0000 0.0003 0.0037 0.0008 12.0298 

f-• 

20 13.7 2721.5 0.0 0.1 1.0 0.3 785 34 6.782 0.06 0.16 2.50 0.72 0.0490 9.75 0.0001 0.0002 0.0036 0.0010 11.2837 
f-

21 10.4 2575.6 0.0 0.0 1.0 0.4 785 26 6,418 0.08 0.12 2.43 0.90 0.0371 9.23 0.0001 0.0002 0.0035 0.0013 10.5376 
f-

22 7.0 2429.6 0.0 0.0 0.9 0.4 785 18 6,054 0.10 0.08 2.36 1.07 0.0253 8.71 0.0001 0.0001 0.0034 0.0015 9.7914 
f-

23 4 2,284 0.05 0.01 0.92 0.50 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
f-

24 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 229 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
25 4 

I-• 
2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

26 4 2284 0.05 0 01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
1-· 

2i 4 2284 0.05 0 01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
I-• 

28 4 2284 0.05 0 01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
1-· 

29 4 2284 0.05 0 01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
I-• 

30 4 2284 0.05 0 01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 ,_. 
31 4 2284 0.05 0 01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

I-· 
32 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

I-• 
33 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f--· 
34 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

I-• 

35 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
f--· 

36 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
I-• 

37 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 f--· 
38 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

I-· 
39 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f-

I-
40 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 O.Oi34 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f-
41 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

I-
42 4 2284 0.05 0.01 0.9· 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f--
43 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f-. 
44 4 2284 0.05 O.J1 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f-• 
45 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f-. 
46 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
47 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 O.OOOi 0.0033 0.0018 9.0453 
48 4 2284 0.05 o.,J1 0.9 0.5 785 9 5.691 -· 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

f-• 
49 4 228~ 0.05 0.'l1 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
50 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

-· 51 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

-· 52 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
53 4 2284 0.05 0.01 -· 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
54 4 

f-. 
2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

55 4 2284 0.05 0.01 -· 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
56 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 -· 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

-· 
57 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 
58 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

- 59 4 2284 0.05 0.01 0.9 0.5 785 9 5.691 0.13 0.03 2.29 1.25 0.0134 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

- 60 4 2284 0.05 0.01 0.9 0.5 785 9 5,691 0.13 0.03 2.29 1.25 0.013..:1 8.18 0.0002 0.0001 0.0033 0.0018 9.0453 

-
Simulations - 60 Da - Total 3.868 359.300 16 6 156 55 Pounds 679 

6 517 0.02 0.01 0.22 0.08 #/ton mix 

-· 
-· 30 Dav 3.588 188,582 13 5 87 17 Pounds ' 
-· 5 271 0.02 0.01 0.13 0.02 #/ton mix 

-· 
f--· 22 Dav I 3,514 143,058 12 5 69 7 

-· 5 206 0.02 0.01 0.10 0.01 #/!on mix 



Process Dav CH4 
3 3 
4 6 
5 5 
6 3 

10 176 
12 198 
13 248 
15 10 
17 66 
18 20 
23 4 

Prototype Cell Dimensions 
Total Cell Area 

Zone 1 Mass 
Zone 2 Mass 
Zone 3 Mass 
Tot;=il 

> 

" 
0 

" 
0 
~ 

() 030 

(l.025 

C 020 

0.015 

0.010 

0.005 

0.000 

785 

405 000 
490.000 
495.921.1 

1 390,921. 
695.462 

CO2 
2.141 
3.069 
2.434 
2.308 
2.884 
3.240 
5.634 

907 
2.982 
3,013 
2,284 

m2 

Pounds 
Pounds 
Pounds 
Pounds 
tons 

NH3 T NH3 l voe N20 
0.96 0.44 1.98 0.20 
0.90 0.12 7.37 0.05 
0.13 0.03 0.57 0.08 
0.09 0.04 0.67 0.01 

0.341 0.038 1.142 0.019 
0.044 0.039 0.841 0.075 
0.026 0.080 2.061 0.020 
0.091 0.023 0.078 0.133 
0.054 0.032 0.747 0.288 
0.004 0.099 1.06i 0.151 
0.050 0.014 0.920 0.500 

NH3 Greenhouse Gas 
Cycle Len voe Field 
22 Day 0.10 0.017 
30 Day 0.13 0.018 
60 Day 0.22 0.024 

voe Daily Emissions 

(ASP) 

Lab CO2 CH4 
0.007 206 5.1 
0.007 271 5.2 
0.008 517 5.6 

q :o l1 12 13 14 1S 16 17 l8 19 20 21 22 

Compost Process Day 

N20 
0.01 
0.02 
0.08 

C02e 
335 
407 
679 

> 

" C 
0 

f 

25 

20 

15 

10 

CO2 Daily Emissions 

...................................................... (ASP) 

9 W 11 12 13 14 15 15 17 18 19 20 21 22 

Compost Process Day 



Table 3. Summary of Windrow Data; Concentration Data (ppmvc. mglm3) and Flux Data (mglm2,min-1 ). 

ram, May 2013, Appendix B, Sample Data for Windrow 
SOURCE DAY LOCATION Methane CO2 c, NH3/Tub NH3/La -· Flux. Flux Flux. Flux. -· ESH DAY OLD CH 1 Too 0.0895 3012 0.0242 NA -· FRESH CHOP -· 0 Top 0.0916 5145 0.00262 < NA 

FRESH CHOP 0 QC- Replicate 0.0906 5157 0.00256 < NA -· -· WINDROW WR-1 2 Top-West 0.448 3534 0.0975 0.0320 < 
VVINDROW WR-1 2 Too- East 0.527 4699 0.107 NA 
}VINDROW WR-1 2 Side- North 0.495 5644 0.379 NA 
J'.VINDROW WR-1 2 Side- Scuth 0.689 6267 0.110 NA 

J'.VINDROW WR-1 3 Too-West 3.02 7566 0.00504 < 0.0300 < 

WINDROW WR-1 3 Top- East 0.519 4823 0.155 NA 
WINDROW WR-1 3 Side- North 3.57 4363 0.00496 < NA 

J'.VINDROW WR-1 3 Side- South 0.469 3204 2.01 NA 

WINDROW WR-2 9 Too-West 48.9 1264 0.00349 < 0.0206 < 
WINDROW WR-2 9 Top- East 65.0 2320 0.640 NA 

VVINDROW WR-2 9 Side- North 15.1 1199 0.463 NA 
JirlNDROW WR-2 9 Side- South 4.68 2712 0.632 NA 

VVINDROW WR-2 11 Top 33.8 8834 0.0379 0.0595 
VVINDROW WR-2 11 Side- South 15.3 7687 0.387 NA 
I-

WR-2 POST MIX 11 Top 36.6 4062 0.0314 NA 
IVR-2 POST WIX 11 QC-Replicate 31.2 4011 0.0258 0.0467 < 

JYR-2 POST rv1x 11 Side- South 11.5 5686 0.0183 NA 

-· WINDRCW WR-3 15 Top- East 63.1 6383 4.38 NA 
V\ilNDRCW WR-3 15 Top-West 7 0.0 7075 0.371 0.0692 < 

'viilNDRCW WR-3 15 Side- North 104 11061 0.845 NA 
WINDROW WR-3 15 Side- South 206 14227 0.680 NA 

V\ilNDROW WR-3 15 Side- N. Spat. 158 6725 0.616 NA 
WINDROW WR-3 ~- 15 Top- Spatial 43.8 4582 0.714 NA 

~IINDROW WR-3 15 QC-Replicate 45.0 4931 0.768 NA 

}'.;1INDROW WR-3 29 Tep-West 44.2 8529 4.88 0.853 
WINDROW WR-3 29 Top- East 58.0 7108 0.00381 < NA 

}y_lNDROW WR-3 29 Side- South 39.4 6871 2.84 NA 

-· 
WINDRCW WR-4 63 Top- North 22.8 3349 0.0341 0.0347 < 

WINDRCW WR-4 63 Top- South 16.1 5420 0.0499 NA 
W'INDRCW WR-4 63 Side-West L.80 1396 0.216 NA 
}'i'.INDRCW WR-4 63 Side- East 2.89 1625 0.105 NA 

-· Media Blank NA QC-Blank 0.0256 ND 0.888 NA NA 
Media Blank NA QC-Blank 0.0256 ND 0.0282 NA NA 

_ Media 31ank NA QC-Blank 0.0951 2.38 NA NA 
Medial Blank NA QC- Blank I 0.0256 ND 1340 NA 0.00769 < -

_ Media Blank NA QC-Blank NA 

-· 
TNMNEO- Total son-methane non-ethane organic ca-ban reported as methane (carbon#= 1) 
Flux= (concentration. mg/m3)(total flow, m3/min)/(surface area, 0.13 m2) = mg/m2,min-1 

TNMN 
Flux 

35.4 
81.7 
75.3 

54.1 
56.8 
44.9 
83.4 

167 
204 
135 
143 

77.7 
76.5 
15.9 
5.29 

105 
48.0 
165 
163 
110 

47.4 
27.5 
51.3 
62.1 
13.6 
64.0 
71.0 

50.2 
53.4 
22.8 

76.9 
76.0 
96.4 
67.9 

0.0256 
0.0256 
0.0367 
0.0256 

N20 SOURCE DAY COMMENT 
Flux 

NA FRESH DAY OLD CHOP 1 Less than 24 hours old 
NA FRESH CHOP 0 About 2 hours old post chop 
NA FRESH CHOP 0 QC- Replicate 

0.548 WINDROW WR-1 2 
NA WINDROW WR-1 2 
NA WINDROW WR-1 2 
NA WINDROW WR-1 2 

0.324 WINDROW WR-1 3 
NA WINDROW WR-1 3 
NA WINDROW WR-1 3 
NA WINDROW WR-1 3 

0.616 WINDROW WR-2 9 
NA WINDROW WR-2 9 
NA WINDROW WR-2 9 
NA WINDROW WR-2 9 

0.422 WINDROW WR-2 11 
NA WINDROW WR-2 11 
NA WR-2 POST MIX 11 

0.255 WR-2 POST MIX 11 QC- Replicate 
NA WR-2 POST MIX 11 

NA WINDROW WR-3 15 
1.05 WINDROW WR-3 15 
NA WINDROW WR-3 15 
NA WINDROW WR-3 15 
NA WINDROW WR-3 15 Spatial variability test 
NA WINDROW WR-3 15 Spatial variability test 
NA WINDROW WR-3 15 QC-Replicate 

1.50 WINDROW WR-3 29 
NA WINDROW WR-3 29 
NA WINDROW WR-3 29 

0.0176 < WINDROW WR-4 63 
NA WINDROW WR-4 63 
NA WINDROW WR-4 63 
NA WINDROW WR-4 63 

ND NA Media Blank NA QC-Blank 
ND NA Media Blank NA QC-Blank 

NA Media Blank NA QC-Blank 
ND 0.00705 < Medial Blank NA QC- Blank 

NA Med,a Blank NA QC-Blank 

-



ACP Final Report fo Valley Air TAP Program, May 2013. Appendix 8, Daily Windrow Simulation 

Day 

12 
n 
1' 

lo 

17 
18 
1' 
20 
21 
22 
23 
2, 
25 

" 28 
2'1 
10 
31 
32 
33 
3' 
:is 
36 
J7 
3S 
:n 
40 

" 

:1', 
55 

58 
59 
60 

GS 

Flux 
CH4 CO2 NH3 T 

3012 
0.3 4024.2 
0.5 5036.C 

2 '1989 
7.1 ,t,169.9 

12-1 '.\s/Yl.fi 
17R 3411.:l 
:!2 fJ 2912.fl 
2R2 2:>92.7 
33 4 1873.5 
Jl;5 5067{) 
39.5 8260.6 
5'1.3 8159.1 
6CJ.1 8057.6 
638 7956.2 

99 7855 
Q4.9 782!1.fi 
91.3 7804.4 
87 6 7779.2 
83 9 775'1.' 
80.2 7728.9 
76.6 7703.8 
72.9 7678.6 
69.2 /653.'., 
65.G 7G28.3 
615) 7603.2 
582 7575.0 
5115 7552.9 
509 7527.7 

47 7503 
4R2 Y:,R8.R 
4:"i.1 12140 
44.1 710:'J.6 
43.0 6065.7 
420 6832.7 
110.9 6(i%.7 
39.9 65611.7 
388 0430.8 
37.8 02%.8 
36/ 6162.8 
35.7 6028.6 
34.6 5894.9 
33.6 5760.9 
32.6 5626.9 
315 5492.9 
305 5358.0 
2'l.4 522'1.0 
2RJ C>OfJ1.() 

273 4'J57.1 
21;.:1 4823.1 
?S ;.> 4GS~.: 
2t.:?. -1555.1 
2:\.1 j,i21.2 
221 4287.2 
2:.1 41S3.2 
2:'J.O 41};8.2 
19.0 388:'i.3 
17.9 3751.3 
16.9 3617.:'.i 
158 3'183.3 
1t.8 33,19,,1 
13.7 3215.~ 
127 10.'lU 

12 2947 
,'(J47 
2947 

0.1 
0.2 

0.5 
n.f> 
05 
0.1 
(J.5 
0.4 
03 
0.2 
05 
0.7 
09 

1 

1.3 

1.6 
1.7 
1.8 
1.8 
2.0 
2.i 
22 
2.3 
L.ll 

2.5 
3 

25 
2.4 
2.4 
23 
22 
21 
21 
20 
1.9 
18 

" 1.7 
1.6 

1.5 

l.J 

Ll 
,.2 

" ,u 
,u 
09 
00 
()}\ 

0./ 
(11) 

05 
05 
a,, 
03 
0.2 
0.2 

NH3 L voe N20 
D 35 

00 47.6 
0.0 59.8 

0 162 
00 1'12,l 
0.0 122.7 
0.0 1030 
OJJ 83.3 
0.0 636 
0.0 43.9 
0.0 GO? 
0.1 76.5 
0.1 69 ll 
01 623 
0.1 552 

D 48 
0.1 47.7 
02 47.3 
0.2 ll6.8 
03 '16.ll 
03 <16.0 
0.4 45.5 
05 45.1 
0.'., 44.7 
O.G 44.3 
0.6 43.8 
0.7 113A 
0.7 113.0 
08 42.6 

1 42 
0.8 43.2 
0./l 443 
0.8 45.4 
08 46.5 
0.7 476 
07 487 
0.7 498 
07 50,8 
05 520 
05 S3.1 
05 541 
05 55.2 
0.5 56.3 
0.5 57.4 
05 58.5 
05 59.6 
04 f;07 
04 61.8 
04 152.9 
()4 f;i4.0 

OJ 65.1 
03 66.2 
03 t-i7.J 
03 RR.4 
03 695 
02 70.5 
02 71.G 
02 727 
02 738 
01 71<9 
01 760 
01 771 
01 782 

19 
79 

" 

0.5 
0.5 

0 

°' 0.4 
O.fi 
0.5 

0.6 
0.5 
0.4 
08 
0.7 
0.9 

1 
11 

12 
1.2 
1.2 
13 

1.3 
1.4 

u 
1.5 
1.5 

1.3 
1.3 
12 
1.2 
1.1 

1.1 

10 

'° 09 
09 
03 
oe 
ns 
0,7 

07 
0G 
or, 
05 
05 
o:, 
0.4 
o . .:: 
03 
03 
0.2 
02 
01 

010 
O.OG 
a.oz 
002 
002 

60 Day 

.10 0.:iy 

22 Day 

Area MF 

1311 
1305 
1299 
1293 
1287 
1281 
1275 
1269 
1263 
1257 
1251 
12,15 
1239 
1233 
1227 
1221 
1215 
1209 
1203 
1196 
1190 
1184 
1178 
1172 
1166 
1160 
1154 
1148 
1142 
1136 
1130 
1124 
1118 
1112 
1106 
1100 
1094 
1088 
1082 
1076 
1070 
1064 
1058 
1052 
1046 
1()39 
1(),1:'\ 

1027 
1021 
1015 
1009 
1003 
997 
9q1 
985 
979 
973 
067 
961 
955 
9~9 
9'3 
937 
931 
925 
919 

1.08 
1.00 
1.00 
1.08 
1.00 
1.00 
1.08 
1.00 
1.00 
1.08 
1.00 
1.00 
1.08 
1.00 
1.00 
1.08 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.08 
1.00 
1.00 
1.00 
1.00 
1.00 
1.08 
1.00 
1,00 
1.00 
1.00 
1.00 
108 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.08 
1.00 
1.00 
1.00 
1.00 
1.00 
1.DO 
100 
1.00 
1.00 
1.00 
1.00 
100 
1.00 
1.00 
1.00 
100 
1.00 
1.00 
1.00 
1.00 
1 00 
100 
100 

Emissions(pounds) 
CH4 CO2 

i3.486 
16.675 
20.772 
22.028 

29 18.265 
50 16.067 
77 14,938 
92 11,732 

113 9.594 
143 8.040 
145 20.122 
156 32.646 
230 34,510 
270 31,535 
327 30.986 
411 32.737 
366 30.192 
350 29.946 
334 29.700 
319 29.455 
303 29,212 
288 28.969 
273 28.727 
277 
243 
228 
213 27.769 
199 27.532 
184 27.296 
1fl3 29.103 
166 26.437 
161 25.817 
156 25,203 
152 24.594 
147 23.990 
154 25.156 
138 22.798 
134 22.209 
130 21.626 
125 21.047 
121 20.474 
117 19.906 
121 20.803 
109 
105 
i01 17.686 
97 17,143 
93 16.606 
89 16.074 
85 15,547 
81 15,025 
77 14,509 
73 13,997 
70 13.491 
68 12.990 
52 
59 
55 11.517 
51 11,036 
'8 
,15 

9.625 
38 9.165 
34 8.710 
34 8.653 
34 8.597 

Total 9.184 1.341.525 
12 1,816.47 

5.982 765362 
8 1,036.32 

428!) 540,334 
731.63 

NH3 T 
0.11 
0.41 
0.72 
2.40 
2.15 
2.07 
2.13 
1.90 
1.82 
1.87 
1.29 
0.84 
1.94 
2.76 
3.70 
4.98 
4.99 
5.34 
5.69 
6.04 
6.38 
6.72 
7.06 
7.94 
7.71 
8.04 
8.36 
8.67 
8.99 

10.00 
8.98 
8.68 
8.37 
8.07 
7.77 
8.04 
7.18 
6.89 
6.60 
6.31 
6.03 
5.75 
5.89 
5.20 
4.93 
4.86 
4.39 
4.1'.l 
3.87 
3.61 
3.36 
3.10 
2.86 
2.61 
2.37 
2.12 
1.89 
1.65 
1.42 
1.19 
0.96 
0.74 
0.52 
0.30 
0.30 
0.29 

2s, 
0.38 

142 
0.19 

73 
0.10 

NH3 L 
0.14 
0.13 
0.13 
0.13 
0.12 
0.11 
0.11 
0.10 
0.09 
0.09 
0.16 
0.24 
0.26 
0.25 
0.26 
0.29 
0.48 
0.69 
0.91 
1.11 
1.32 
1.52 
1.72 
2.07 
2.12 
2.32 
2.51 
2.70 
2.89 
3.31 
2.97 
2.87 
2.77 
2.67 
2.57 
2.66 
2.38 
2.28 
2.18 
2.09 
2.00 
1.90 
195 
1.72 
163 
15, 
1.46 
1.37 
1.28 
1.20 
1.11 
103 
0.95 
0.87 
0.79 
0.71 
0.63 
0.55 
0.47 
OAO 
0.32 
0.25 
0.17 
0.10 
0.10 
0.10 

voe 
158.36 
197.15 
246.58 
715.72 
581.86 
498.97 
448.30 
335.47 
254.85 
188.19 
239.03 
302.45 
293.65 
243.91 
215.04 
200.52 
183.88 
181.32 
178.78 
176.26 
173.75 
171.26 
168.79 
178.88 
163.89 
161.47 
159.06 
156.67 
154.29 
163.40 
155.05 
158.12 
161.15 
164.14 
167.09 
182.82 
172.86 
17568 
178.46 
181.20 
183.89 
186.54 
203.43 
191.73 
194.25 
196.74 
199.18 
201.59 
203.95 
206.26 
208.54 
210.78 
212.97 
215.12 
217.23 
219.29 
221.32 
223.30 
22524 
227.14 
229.00 
230.81 
232.59 
234.32 
232.80 
231.28 

78 14.728 
0.11 19.94 

31 
0.04 

10 6.354 
0.01 8.60 

N20 
2.45 
2.27 
2.26 
1.43 
1.52 
1.71 
2.04 
2.09 
2.27 
2.64 
2.06 
1.67 
2.45 
2.88 
3.48 
4.38 
4.17 
4.27 
4.37 
4.47 
4.57 
4.67 
4.77 
5.23 
4.95 
5.04 
5.14 
5.23 
5.31 
5.81 
5.22 
5.03 
4.85 
4.67 
4.49 
4.64 
4.14 
3.97 
3.80 
3.63 
3.46 
3.29 
3.36 
2.96 
2.80 
2.64 
2.49 
2.33 
2.17 
2.02 
1.87 
U2 
1.57 
143 
1.28 
1.14 
1.00 
0.86 
0.72 
0.58 
0.45 
0.31 
0.18 
0.05 
0.05 
0.05 

191 Pounds 
0.26#/tonmix 

111 
0.15 #/1onmix 

69 
0.09 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
4S 
47 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
81 
82 
63 
84 
65 

Emissions (pounds per ton) 
CH4 CO2 NH3 T 

0 18 
0.002 23 
0.003 28 
0.011 30 
0.040 25 
0.068 22 
0.104 20 
0.125 16 
0.153 13 
0.194 11 
0.196 27 
0.212 44 
0.311 47 
0.366 43 
0.442 42 
0.556 44 
0.496 41 
0.474 41 
0.453 40 
0.432 40 
0.411 40 
0.390 39 
0.369 39 
0.375 41 
0.329 38 
0.309 38 
0.289 38 
0.269 37 
0.250 37 
0.248 39 
0.224 36 
0.218 35 
0.212 34 
0.206 33 
0.200 32 
0.208 34 
0.188 31 
0.182 30 
0.176 29 
0.170 28 
0.164 28 
0.158 27 
0.164 28 
0.147 25 
0.142 25 
0.136 24 
0.131 23 
0.125 22 
0.120 22 
0.115 21 
0.110 20 
0.104 20 
0.099 19 
0.094 18 
0.089 18 
0.084 17 
0.079 16 
0.075 16 
0.070 15 
0.065 14 
0.060 14 
0.056 13 
0.051 12 
0.047 12 
0.046 12 
0.046 12 

12 1.816 

0.0001 
0,0006 
0.0010 
0.0033 
0.0029 
0.0028 
0.0029 
0.0026 
0.0025 
0.0025 
0.0017 
0.0011 
0.0026 
0.0037 
0.0050 
0.0067 
0.0068 
0.0072 
0.0077 
0.0082 
0.0086 
0.0091 
0.0096 
0.0108 
0.0104 
0.0109 
0.0113 
0.0117 
0.0122 
0.0135 
0.0122 
0.0117 
0.0113 
0.0109 
0.0105 
0.0109 
0.0097 
0.0093 
0.0089 
0.0085 
0.0082 
0.0078 
0.0080 
0.0070 
0.0067 
0.0063 
0.0059 
0.0056 
0.0052 
0.0049 
0.0045 
0.0042 
0.0039 
0.0035 
0.0032 
0.0029 
0.0026 
0.0022 
0.0019 
0.0016 
0.0013 
0.0010 
0.0007 
0.0004 
0.0004 
0.0004 

NH3 L voe 
0.0002 0.214 
0.0002 0.267 
0.0002 0.334 
0.0002 0.969 
0.0002 0.788 
0.0001 0.676 
0.0001 0.607 
0.0001 0.454 
0.0001 0.345 
0.0001 0.255 
0.0002 0.324 
0.0003 0.410 
0.0004 0.398 
0.0003 0.330 
0.0004 0.291 
0.0004 0.272 
0.0007 0249 
0.0009 0.246 
0.0012 0.242 
0.0015 0.239 
0.0018 0.235 
0,0021 0.232 
0.0023 0229 
0.0028 0.242 
0.0029 0.222 
0.0031 0.219 
0.0034 0.215 
0.0037 0.212 
0.0039 0.209 
0.0045 0.221 
0.0040 0.210 
0.0039 0.214 
0.0038 0.218 
0.0036 0.222 
0.0035 0.226 
0.0036 0.248 
0.0032 0.234 
0.0031 0.238 
0.0030 0.242 
0.0028 0.245 
0.0027 0.249 
0.0026 0.253 
0.0026 0.275 
0.0023 0.260 
0.0022 0.263 
0.0021 0.266 
0.0020 0.270 
0.0019 0.273 
0.0017 0.276 
0.0016 0.279 
0.0015 0.282 
0.0014 0.285 
0.0013 0.288 
0.0012 0.291 
0.0011 0.294 
0.0010 0.297 
0.0008 0.300 
0.0007 0.302 
0.0006 0.305 
0.0005 0.308 
0.0004 0.310 
0.0003 0.313 
0.0002 0.315 
0.0001 0.317 
0.0001 0.315 
0.0001 0313 

N20 C02e 
0.0033 19.3018 
0.0031 23.5687 
0.0031 29.1371 
0.0019 30.6640 
0.0021 26.1999 
0.0023 23.9078 
0.0028 23.2687 
0.0028 19,3849 
0.0031 17.1541 
0.0036 16.0714 
0.0028 32.2296 
0.0023 49.3478 
0.0033 54.2874 
0.0039 51.5956 
0,0047 52.6995 
0.0059 57.8490 
0.0056 53.0417 
0.0058 52.2981 
0.0059 51.5594 
0.0061 50.8254 
0.0062 50.0962 
0.0063 49.3718 
0.0065 48.6523 
0.0071 51.5648 
0.0067 47.2275 
0.0068 46.5223 
0.0070 45.8219 
0.0071 45.1263 
0.0072 44.4355 
0.0079 47.0508 
0.0071 42.6939 
0.0068 41.6471 
0.0066 40.6091 
0.0063 39.5799 
0.0061 38.5595 
0.0063 40.3812 
0.0055 36.5451 
0.0054 35.5510 
0.0051 34.5658 
0.0049 33.5894 
0.0047 32.6218 
0.0045 31.6630 
0.0046 33.0305 
0.0040 29.7717 
0.0036 28.8392 
0.0038 27.9156 
0.0034 27.0007 
0.0032 26.0947 
0.0029 25.1974 
0.0027 24.3090 
0.0025 23.4293 
0.0023 22.5585 
0.0021 21.6964 
0.0019 20.8431 
0.0017 19.9986 
0.0015 19.1630 
O.OD13 18.3361 
0.0012 17.5180 
0.0010 16.7087 
0.0008 15.9082 
0.0005 15.1165 
0.0004 14.3336 
0.0002 13.5595 
O.OOOi 12.7942 
0.0001 12.7112 
0.0001 12.6282 

2.158 

21 
738.54 200.4 163 

TAP Site 2 Site 1 

0.21 
0.27 
0.33 
0.97 
0.79 
0.68 
0.61 
0.45 
0.35 
0.25 
0.32 
0.41 
0.40 
0.33 
0.29 
0.27 
0.25 
0.25 
0.24 
0.24 
0.24 
0.23 
0.23 
0.24 
0.22 
0.22 
0.22 
0.21 
0.21 
0.22 
0.21 
0.21 
0.22 
0.22 
0.23 
0.25 
0.23 
0.24 
0.24 
0.25 
0.25 
0.25 
0.28 
0.26 
0.26 
0.27 
0.27 
0.27 
0.28 
0.28 
0.28 
0.29 
0.29 
0.29 
0.29 
0.30 
0.30 
0.30 
0.30 
0.31 
0.31 o. 
0.31 0 
0.31 
0.32 
0.32 
0.31 



H4 :02 NH3 T 
0 3012 O' 
1 5036 0 
2 4989 1 

33 1873 0 
40 8261 0 
99 7855 1 
47 7503 3 
12 2947 0 

NH3 L voe N2) 
0 35 0.55 
0 60 0.55 
0 162 0.32 
0 44 0.62 
0 77 0.42 
OI 48 1.05 
1 42 1.50 
0 79 0.02 

voe Daily Emissions 
(Windrow) 

Compost Proce~sOay 

C cle Len t~ voe 
22Day 8.60 
30 Day 10.35 
60 Day 19.94 

NHJ 
Field lab CO2 

0.099 0.014 732 
0.192 0.042 1,036 
0.385 0.106 1,816 

Greenhouse Gas 
CH4 2 C02e 
5.8 883 
8.1 1253 
12.4 2156 

CO2 Daily Emissions 
(Windrow) 

l\11xmgEvent 

Pre-Mix 
Pos\Mix 

l\,hxFactor 

77 
146 

8% 
108% 

1 2 3 4 S 6 7 8 9 10 11 12 U 14 15 l6 17 18 19 20 21 22 

Compost Process Dav 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix C, Emissions from Fuel Use 
California Emissions Standard for Heavy Duty Diesel Engines 

1996 Emission Standard in grams/bhp/hour 

2007 Emission Standard in grams/bhp/hour 

Table One - Conventional Windrow Operation 
(operation begins at grinder discharge point) 

Task Performed 

1. Push ground feedstock from grinder output into stockpile 

2. Load feedstock from stockpile into dump truck 

3. Truck feedstock from stockpile to windrow space 

4. Push up feedstock to shape and size windrow 

5. Drive water truck during windrow formation 

6. Drive water truck to re-water windrow prior to turning 

7. Turn windrow (7 turns: 1 mixing, 5 for PFRP in 15 days, 1 at day 22) 

Total pounds of pollutant for 1260 cy windrow/22 day active phase: 

Total pounds of pollutant per ton of feedstock@ 2cy/ton 

Tons of pollutant for 100,000 tons per year/22 day active phase 

Table Two - Extended Aerated Static Pile Operation 
(operation begins at grinder discharge point) 

Task Performed 

1. Place wood chip plenum layer on ASP bed 

2. Convey ground feedstock from grinder to ASP 

3. Load finished compost from stockpile into dump truck 

4. Truck finished compost from stockpile to conveyor station 

5. Load finished compost into conveyor 

6. Convey finished compost to ASP 

Totals pounds of pollutants for 506 cy eASP / 22 day active phase: 

Total pounds of pollutant per ton of feedstock@ 2cy/ton 

Tons of pollutant for 100,000 tons per year/22 day active phase 

Percent reduction over windrow system 

Tons saved 

NMHC 

1.2 

0.14 

Equipment 

1Y.E1.g 

Loader 

Loader 

Truck 

Loader 

Truck 

Truck 

Turner 

Equipment 

1Y.E1.g 

Loader 

Conveyor 

Loader 

Truck 

Loader 

Conveyor 

NOx 

4 

0.2 

Hrs Oper 

per Pile 

5.2 

10.5 

12.6 

0.5 

0.3 

3.5 

1.7 

Hrs Oper 

per Pile 

0.3 

6.7 

0.3 

0.6 

0.8 

0.8 

PM 

0.05 

0.01 

Average 

hh.P. 
250 

250 

450 

250 

450 

450 

500 

Average 

hh.P. 
250 

0 

250 

450 

250 

0 

1996 

NMHC 

3.4 

6.9 

15.0 

0.3 

0.4 

4.2 

2.2 

32.49 

0.052 

2.58 

1996 

NMHC 

0.20 

0.00 

0.20 

0.71 

0.53 

0.00 

1.640 

0.006 

0.324 

-87% 

2.25 

Pollution production in pounds 

1996 1996 2007 2007 2007 

Nox PM NMHC Nox PM 

11 0.14 0.4 0.6 0.03 

23 0.29 0.8 1.2 0.06 

50 0.63 1.8 2.5 0.13 

1 0.01 0.0 0.1 0.00 

1 0.01 0.0 0.1 0.00 

14 0.17 0.5 0.7 0.03 

7 0.09 0.3 0.4 0.02 

108.29 1.35 3.79 5.41 0.27 

0.172 0.002 0.006 0.009 0.000 

8.59 0.11 0.30 0.43 0.02 

Pollution production in pounds 

1996 1996 2007 2007 2007 

Nox PM NMHC Nox PM 

0.66 0.01 0.02 0.03 0.00 

0.00 0.00 0.00 0.00 0.00 

0.66 0.01 0.02 0.03 0.00 

2.38 0.03 0.08 0.12 0.01 

1.76 0.02 0.06 0.09 0.00 

0.00 0.00 0.00 0.00 0.00 

5.467 0.068 0.191 0.273 0.014 

0.022 0.000 0.001 0.001 0.000 

1.081 0.014 0.038 0.054 0.003 

-87% -87% -87% -87% -87% 

7.51 0.09 0.26 0.38 0.02 



ACP Final R,eport fo Valley Air TAP Program, May 2013, Appendix C, Diesel Fuel Use Comparison 

Comp:::isting in Extended Aerated Static Piles vs. Windrows 

Tablte One - Conventional Windrow Operation 
(operation begins at grinder discharge point) 

Task Performed 

1. Push ground feedstock from grinder output into stockpile 

2. Load feedstock from stockpile into dump truck 

3. Truck feedstock from stockpile to windrow space 

4. Push up feedstock to shape and size windrow 

5. Drive water truck during windrow formation 

6. Drive water truck to re-water wind~ow orior to turning 

7. Turn windrow (7 turns: 1 mixing, 5 for PFRP in 15 days, 1 at day 22} 

Totals for 22 day active phase: 

Averages for 22 day active phase: 

TablE~ Two - Extended Aerated Static Pile Operation 
(operation begins at grinder discharge point) 

Task Performed 

1. Place wood chip plenum layer on ASP bed 

2. Convey ground feedstock from grinder to ASP 

3. Load finished compost from stockpile into dump truck 

4. Truck finished compost from stockpile to conveyor station 

5. Load finished compost into conveyor 

6. Convey fnished compost to ASP 

Totals for 22 day active phase: 

Averages for 22 day active phase: 

Windrow Dimensions: 425 feet long 20 feet wide 8 feet high 

Windrow Volume: 1,260 cubic yards per pile 

Equipment Diesel Cubic Yd CLilbic Yd Hrs Oper Number Hrs Oper Fuel Use 

~ Gal/Hr Per Hr !>er Pile per Task of Reps per Pile per Pile 

Loader 3.9 240 1,260 5.2 1 5.2 20.2 

Loader 3.9 120 1,260 10.5 1 10.5 40.4 

Truck 1.6 100 1,260 12.6 1 12.6 19.8 

Loader 3.9 200 100 0.5 1 0.5 1.9 

Truck 1.6 NA NA 0.25 1 0.3 0.4 

Truck 1.6 NA NA 0.5 7 3.5 5.5 

Turner 20.3 5,040 1,260 0.2 7 1.7 35.5 

34.3 123.7 

37 Cubic Yards per Operator Hour 10 Cubic Yards per Gallon of Fuel 

Pile Dimensions: Test piles averaged 85' long x 35' wide x approx 8' high. 

Pile Volume: 506 average cubic yards of feedstock per test pile 

Equipment Diesel Cubic Yd CIJbic Yd Hrs Oper Number Hrs Oper Fuel Use 

~ Gal/Hr Per Hr £er Pile per Task of Reps per Pile per Pile 

Loader 3.9 120 40 0.33 1 0.3 1.3 

Conveyor 0.0 75 506 6.75 1 6.7 0.0 

Loader 3.9 200 60 0.30 1 0.3 1.2 

Truck 1.6 100 60 0.60 1 0.6 0.9 

Loader 3.9 75 60 0.80 1 0.8 3.1 

Conveyor 0 75 60 0.80 1 0.8 0.0 

9.6 6.5 

53 Cubic Yards per Operator Hour 78 Cubic Yards per Gallon of Fuel 

-87% 

34 Tons per gallon extra using ASP 

2941.176 gallons saved per 100,000 tons 

100000 e 38 * e 39 



Us COMPOSTING 
COUNCIL 

Seal of Testing 
A ssu r,1 n,: e 

Date Sampled/Received: 07 Sep. 12 / 14 Sep. 12 

TCCBI - Harvest Power 
John Jones 

24487 Rd. l 40 

Tulare 

CA 93274 

Product Identification Compost 
---'----------< 

Zone I 

COMPOST TECHNICAL DATA SHEET 
LABORATORY: Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: .3188 

Compost Parameters Reported as (units of measure) Test Results Test Results 

Plant Nutrients: %, weight basis Not reported Not reported 

Moisture Content %, wet weight basis 43.3 

Organic Matter Content %, dry weight basis 43.0 

pH units 5.37 

Soluble Salts 
dS/m (mmhos/cm) 9.9 

(electrical conductivity EC;) 

Particle Size or Sieve Size maxium aggregate size, inches 0.38 

Stability Indicator (respiromelr)I) Stability Rating: 

CO2 Evolution mg COrClg OM/day 7.9 

mg COrClg TS/day : 3.4 
Moderately Un-Stable 

; 

Maturity Indicator (bioassay) 

Percent Emergence average % of control 100.0 

Relative Seedling Vigor average % of control 90.0 

Select Pathogens PASS/f AIL: per US EPA Class A 
Pass i Fecal coliform standard, 40 CFR ~ 503.32(a) 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As, Cd, Cr, Cu,Pb,Hg 
standard, 40 CFR § 503.13, Pass 

i Tables I and 3. Mo,Ni,Se,Zn 

Participants ill the US Composting Cou11cil's Seal of Testi11g Assurance Program have shown the commitment to 
test their compost products 011 a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

Laboratory Group: Sep.12 B Laboratory Number: 20903 80-1 /2 

Analyst: Assaf Sadeh 
www.compostlab.com 
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Us COMPOSTING 
COUNCIL 

Sea I of Te.<ti ng 
Assurt1nce 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 
Tulare 

CA 93274 

Product Identification Compost 
--'-----------! 

Date Sampled/Received: 07 Sep. 12 / 14 Sep. 12 Zone I 

COMPOST TECHNICAL DATA SHEET 
LABORATORY: Soil Control Lab; 42 Hangar Way, Watsonville, CA 95076 tel: 83L724-5422 fax: 831-724-3188 

Compost Parameters Reported as (1111its of 111eas111·e) Test Results Test Results 

Plant Nutrients: %, weight basis %,, wet weight basis %, dry weight basis 

Nitrogen Total N (L75 L3 

Phosphorus PP, 0.32 0.57 

Potassium K 20 0.69 L2 

Calcium Ca Li 2.0 

Magnesium Mn 
" 

0.24 OA2 

Moisture Content %, wet weight basis 43.3 

Organic Matter Content %, dry weight basis 43.0 

pH units 5.37 

Soluble Salts 
dS/m (mmhos/cm) 9.9 

(electrical co11d11ctivity EC 5) 

Paiiicle Size or Sieve Size % under 9.5 mm, dw basis 100.0 

Stability Indicator (respiromet,y) Stability Rating: 
, N N ~ 

·-- C:(2_2 Evolution mg C_()rC!g OM/day 7.9 

mg COi-Clg TS/day 3A 
Moderately Un-Stable 

Maturity Indicator (bioassay) . . .. 
Percent Emergence average % of control 100.0 

Relative Seedling Vigor average% of control 90.0 

Select Pathogens PASS/FAIL: per US EPA Class A 
Fecal coliform standard, 40 CFR § 503.32(a) Pass 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As,Cd,Cr,Cu,Pb,Hg 
40 CFR § 503. l 3, Pass 

Tables I and 3. Mo,Ni,Sc,Zn 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to 
test their compost products 011 a prescribed busis und provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers, 

Laboratory Group: 

Analyst: Assaf Sadch 

Sep.12 B Laboratory Number: 2090380-1/2 

www.compostlab.com 

l 



T~ us COMPOSTING TCCBI - Harvest Power 

COUNCIL John Jones 

I 24487 Rd. 140 

~ ~ 
Seal of Testing Tulare CA 93274 

Assurance 
Product Identification: 

Lt di!rclrut;; Zone I 

Date Sampled/Received: 07 Sep. 12 I 14 Sep. 12 

COMPOST TECHNICAL DATA SHEET for Caltrans 
LABORATORY: Soil Control Lab, 42 Hangar Way, Watsonville, CA 95076 tel (831) 724-5422 fax (831) 724-3188 www.compostlab.com 

Compost Parameters Test Results Reported as (units of measure) TMECCTest 

Method 

pH 5.37 Unitlcss 04.11-A 1:5 Slurry pH 

Soluble Salts 
9.9 dS/m (mmhos/cm) 

04.10-A 1 :5 Slurry Method 

(electrical conductivity) Mass Basis 

Moisture content 43.3 %, wet weight basis 
03.09-A - Total Solids and 

Moisture 

Organic Matter Content 43.0 %, d1y weight basis 
05.07-A Loss-on-Ignition 

Organic Matter Method (LOI) 

Maturity Indicator (bioassay) 

Percent Emergence 100.0 average% of control 05.05-A Germination and vigor 

Relative Seedling Vigor 90.0 average % of control 

05.08-B Carbon Dioxide 

Stability Indicator 7.9 mg C02-C/g OM/day Evoultion Rate 

%, dry weight pa~sing through 02.02-B Sample Sieving for 

Particle Size 100.0 9.5 mm Aggregate Size Classification 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

07.01-B Fecal colifonns 
standard. 40 CFR 503.32(a) 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

standard, 40 CFR 503.32(a) 
07.02 Samonella 

Physical Contaminants None Detected 
%. dry weight basis 02.02-C - Man-Made lne!1s 

Total content 

Physical Contaminants None Detected 
o/o, dry weight basis 02.02-C - Man-Made Inerts 

Sharps content 

PASS/FAIL: Per US EPA Class A 04.06-1-kavy Metals standard. 
Heavy Metals Content Pass 

40 CTR 503.13, tables 1 and 3. and llazardous Elements 

Participants in the US Composting Council's Seal of Testing Assurance Progrum hal'e shown the commitment to test their 
compost products on a prescribed basis and prol'ide this data, along with compost end use instructions, as a means to better 
ser\/e the needs of their compost customers. 

For additional i,1/ormation pertaining to compost use, the .\pecific compost parameters tested/or within the Seal of Testing 
assurance Program, or the program in general, log 011 to the US Composting Council's 1MECC 1Feb-site at 
http://www. tm ecc. org. 

This compost product has been sampled and tested as required by the Seal of Testing assurance Program on the l;nited States Composting Council 
(L:SCC), using certain methods from the "Test Methods for the Examination of Compost and Composting" manual. Test results arc available upon 

request by contacting the compost producer (address at top of page). The t:SCC makes no warranties regarding this product or its content, quality. 

or suitability for an~' particular use. 

Laboratory Group: Sep.12 B Laboratory Number: 2090380-1/2 

Analyst: Assaf Sadeh 
www.compostlab.com 



ANALYTICAi. CHEMISTS 
;::ind. 

8ACTEf'sl0L0G1STS 

SOIL CONTROL LAB 

TCCBI - Harvest Power 
24487 Rd. 140 
Tulare, CA 93274 

Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NH 4-N): 
Nitrate (NOTN): 
Org. Nitrogen (Org.-N): 

1Phosphorus (as P20t>): 
Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (S04-S): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
Aqfndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 

14 Sep. 12 
Zone 1 
2090380 - 1 /2 

Dry wt. As Revd. 
1.3 0.75 

1300 760 
33 18 
1.2 0.68 

{\ C::7 {\ ..,,., 
v.v, V . .JL 

2500 1400 
1.2 0.68 

10000 5700 
2.0 1.1 

0.42 0.24 
1900 1100 

27 15 
0 43.3 

0.11 0.063 
0.21 0.12 
NA 5.37 
25 44 

<0.1 <0.1 
9.9 NA 

43.0 24.4 
23.0 13.0 
57.0 32.3 
18 18 
10 10 

Dry wi. EPA Limit 
6700 -
3.4 41 

< 1.0 39 
14 1200 
3.7 -
60 1500 

11000 -
25 300 

200 -
< 1.0 17 

1.8 75 
10 420 

units 
% 

mg/kg 
mg/kg 

% 
0/ ,o 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

I 

~ ' . ' 

l;:,e1ernum l:::ieJ. < 1.U 36 m ... g. /kg I 
. Zinc (Zn): 160 2800 mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account#: 2090380-1 /2-6908 
Group: Sep.12 B #27 

Reporting Date: September 26, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC/g OM/day 7.9 10 
mg COrC/g TS/day 3.4 4.4 

Stability Rating moderately unstable unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence(%) 100 100 
Seedling Vigor(%) 90 93 

Description of Plants fungus fungus 

Pathogens Results Units Rating 
Fecal Coliform < 2.0 MPN/g pass 
Salmonella <3 MPN/4g pass 
Date Tested: 14 Sep. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BO g/cc 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5 to 16 0.0 0.0 0.00 
6.3 to 9.5 2.7 2.6 0.41 
4.0 to 6.3 6.0 6.2 0.39 
2.0 to 4.0 13.7 17.0 0.32 
< 2.0 77.6 74.2 0.42 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled in accordance with TMECC procedures. 



Account No.: 
2090380 - 1/2 - 6908 

14 Sep. 12 
Zone 1 

Group: Sep.12 B No. 27 

Date Received 
Sample i.d. 
Sample l.d. No. 1/2 2090380 

INTERPRETATION: Page one of three 

Is Your Compost Stable? 

Respiration Rate Biode radation Rate of Your Pile 
7.9 mg CO2-Cl 

g OM/day ·> <Moderate! Unstable> < Unstable ><Hi h For Mulch 
Biologically Available Carbo-.n.;..i.;B.A~c ..... ___ o..._t.,im.,u.m...;D;;;.e;;...r.,a.d.a.ti..,o .. n .. R_a_t_e _______________________ _ 

10 mg CO2-Ci 
g OM/day 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
39 Ratio 

Ammonia N ppm 
1300 mg/kg 

dry wt. 
Nitrate N ppm 

33 mg/kg 
dry wt. 

pH value 
5.37 units 

Unstable 

Mature 

< linrnature > < Mature 

++++++++++++++++++++++++++++++++++++++++++ 

< Immature ><Mature ><Immature 
Cucumber Emergence 

100.0 percent ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++T 

< Immature, ><Mature 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 
< 1000 MPN/g dry wt. 1+++++++ 

Salmonella :. <::s:a:fe::· :· :::::::::::::::::::::::::::::::::::>:j<::H:ig:h:F:e:c:a:1 :c:o:li:fo:rm::::::::::::::::::: 

Less than 3 /4g dry wt. 

Metals US EPA 503 
Pass dry wt. 

+++++++ 

:<Safe none detected > < Hi h Salmonella Count > 3 er 4 rams 

+++++++++ 

<All Metals. Pass .. > < One or more Metals Fail 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.1 Percent ++++++++++++++++++++++++ 

dry wt. <Low ><Avera e ><Hi h NutrienfContent 
Aglndex (Nutrients / Sodium and Chloride Salts N+P205+K20 / Na + Cl 

10 Ratio ++++++++++++++++++++++++++++++++++++++++++++++++++ 
> < Nutrient and Sodium and Chloride Provider > < Nutrient Provider 

Plant Available Nitrogen (PAN Estimated release for first season 
6 lbs/ton +++++++++++++++++++++++++ 

wet wt. Low Nitro en Provider> < Avera e Nitro en Provider > <Hi h Nitro en Provider 
C/N Ratio 

18 Ratio +++++++++++++++++++++++++++++++++++ 

< Nitro en Release > < N-Neutral > < N-Demand> < Hi h Nitro en Demand 

Soluble A;~l:~eh~i/~;nts r~-+-\-a +_lt-:""+"":-+C-/-+-:-~-:-+-~-:-+-+_+_+_+_+_+_+_+_+_+_+_+_+_+-+""+""+""+""+""+""+""+""+""+""+-+""+-+-+-+-+-+-+-+-+---------------. 

dry wt. 
Lime Content (CaC03) 

0 Lbs/ton 
dry wt. < Low > < 

Avera e Nutrient Release Rate > <Hi h Available Nutrients 

Avera e > < Hi h Lime Content as CaC03 

What are the physical properties of your compost? 

Percent Ash 
57.0 Percent ++++++++++++++++++++++++++++++++++++++++++++ 

dry wt. < Hi h Or anic Matter > < Avera e > < Hi h Ash Content 

Sieve Size%> 6.3 MM (0.25',..' ~----------------------------------------
2.7 Percent +++++++++++++++++++++ 

dry wt. All Uses > < Size Ma Restrict Uses for Pattin mix and Golf Courses 



Account No.: 
2090380 - 1 /2 - 6908 
Group: Sep.12 B No. 27 

INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

7.9 Moderate-selected use 

Date Received 
Sample i.d. 
Sample l.d. No. 

mg C02-C/g OM/day 

14 Sep. 12 
Zone 1 
1/2 2090380 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

10 Moderate-selected use mg C02-C/g OM/day 
Biologically Available Carbon (BAC) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAC test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAC test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
Is Your Compost Mature? 
AmmoniaN:NitrateN ratio 

39 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

____________ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
___ 1_3_0,...0 ___ im_m_a_tu_r_e ___ in an increase in pH. This combination results in a loss of volatile ammonia (it smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
___ 3_3 ___ im_m_a_tu_r_e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH (<7) will retain ammonia, while a compost with high lime content 
___ 5_.3_7 ___ im_m_a_tu_r_e ___ can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 

curing indicators apply. 
Cucumber Bioassay 

100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 
and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 

measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 I g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.1 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic mutter. Most compost falls between 2 and 5. 



Account No.: 

2090380 - 1 /2 - 6908 

Group: Sep.12 B No. 27 

INTERPRETATION: 
Aglndex (Nutrients/Na+CI) 

Date Received 

Sample i.d. 

Sample l.d. No. 

14 Sep. 12 

Zone 1 

1/2 2090380 

Page three of three 

10 Average nutrient ratio Composts with low Ag Index values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndex (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Ag Index of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Ag Index is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

6 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

18 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feedstocks can start with a C/N ratio below 15 and are very unstable. A C/N ratio below 10 supplies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (ECS w/w dw - mmhos/cm) 

9.9 High salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Ag Index is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Ag Index is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

0 Low lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

57.0 Average ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size % > 6.3 MM (0.25") 

2. 7 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screening, which size screen to use. The bulk density indicates if the fraction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic concentrations. 
Appendix: 

Plant Available Nitrogen (PAN) calculations: 
PAN ~ (X * (organic N)) + ((NH4-N) + (N03-N)) 
X value = If BAC < 2 then X = 0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If C/N ratio> 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/ton (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
Available Potassium (K20) 

6.4 
1.52 
0.04 
4.1 

13.7 
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Us COMPOSTING 
COUNCIL 

Seal o.f Te,tiug 
Ass u rtl n,: e 

TCCBI - Harvest Power 
John Jones 

244R7 Rd. 140 
Tulare 

CA 93274 

Product ldentijication Compost --~-------l 
Date Sampled/Received: 07 Sep. 12 / 14 Sep. 12 Zone I Control 

COMPOST TECHNICAL DATA SHEET 
LABORATORY: Soil Control Lab; 42 1ngar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

- .. 
Compost Parameters Reported as (units of measure) Test Results Test Results 

Plant Nutrients: %, weight basis Not reported Not reported 

Moisture Content %, wet weight basis 42.3 

Organic Matter Content %, dry weight basis 44.9 

pH units 5.72 

Soluble Salts 
dS/m (mmhos/cm) II 

(electrical cnnduclivity EC 5 ) 

Particle Size or Sieve Size maxium aggregate size, inches 0.64 

I 
Stability Indicator (respiromelly) Stability Rating: 

I 'j .. 

CO 2 Evolution mg COrClg OM/day 9.1 
lun-Stablc ... 

mg COrClg TS/day 4.l 

Maturity Indicator (bioassay) 
.. 

Percent Emergence average% of control 100.0 

Relative Seedling Vigor average% of control 91.7 

Select Pathogens PASS/FAIL: per US EPA Class A 

standard, 40 CFR § 503.32(a) Pass Fecal coliform 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As, Cd, Cr, Cu,Pb,Hg 
standard, 40 CFR § 503.13, Pass 
Tables I and 3. Mo,Ni,Se,Zn 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to 
test their compost products on a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve tlze needs of their compost customers. 

Laborato1y Group: Se .12 B Laboratory Number: 2090380-2/2 
Analyst: Assaf Sadeh 

www.compostlah.com 



Us COMPOSTING 
COUNCIL 

Seal of Testing 
Assur,1nce 

Date Sampled/Received: 07 Sep. 12 / 14 Sep. 12 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 

Tulare 

CA 93274 

Product Identification Compost --~--------l 
Zone I Control 

COMPOST TECHNICAL DATA SHEET 
-- - _, - -

,, ___ 
-· ---··--·----- - -r LABORATORY: Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

Compost Parameters Reported as (units of measure) Test Results Test Results 

Plant Nutrients: %, weight basis %, wet weight basis %, dry weight basis 

Nitrogen Total N 0.78 1.4 

Phosphorus P20s 0.32 0.57 

Potassium K20 0.71 1.2 

Calcium Ca 1.2 2.0 

Magnesium Mg 0.24 0.42 

Moisture Content %, wet weight basis 42.3 

Organic Matter Content %, dry weight basis 44.9 

pH units 5.72 

Soluble Salts 
dS/111 (mmhos/cm) I I 

(electrical conductivity EC 5 ) 

Pa11icle Size or Sieve Size % under 9.5 mm, dw basis 97.8 

Stability Indicator (respiromet1y) Stability Rating: 

CO2 Evolution 111g C02-C/g OM/day 9.1 
' '"' Un-Stable 

mg COrClg TS/day 4.l 

Maturity Indicator (bioassay) 

Percent Emergence average % of control 100.0 

I 
Relative Seedling Vigor average % of control 91.7 

Select Pathogens PASS/FAIL: per US EPA Class A 

standard, 40 CFR & 503.32(a) Pass Fecal coliform 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As, Cd, Cr, Cu.Pb.Hg 
standard, 40 CFR ~ 503.13, Pass 
Tables l and 3. Mo,Ni,Sc,Zn 

Participants in the US Composting Council's Seal of" Testing Assurance Program have shown the commitment to 
test their compost products 011 a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

Laboratory Group: Sep.12 B Laboratory Number: 2090380-2/2 
Analyst: Assaf Sadch 

'WWW.compost lab.com 



T~ us COMPOSTING TCCBI - Harvest Power 

COUNCIL John Jones 

I 24487 Rd. 140 

~ ~ 
Seal of Tesring Tulare CA 93274 

Assurance 
Product Identification: 

It dbr.Trzs; Zone I Control 

Date Sampled/Received: 07 Sep. 12 / 14 Sep. 12 

COMPOST TECHNICAL DATA SHEET for Caltrans 
LABORATORY: Soil Control Lab, 42 Hangar Way, Watsonville, CA 95076 tel (831) 724-5422 fax (831) 724-3188 www.compostlab.com 

Compost Parameters Test Results Reported as (units of measure) TMECC Test 

Method 

pH 5.72 Unitlcss 04.11-A I :5 Slurry pl I 

Soluble Salts 
II dS/111 (m111hos/c111) 

04. I 0-A I :5 Slurry Method 

(electrical conductivity) Mass Basis 

Moisture content 42.3 %, wet weight basis 
03.09-A - Total Solids and 

Moisture 

1 Organic Matter Content 44.9 <%, dty \Vcight basis 
05.07-A Loss-on-Ignition 

I 

Organic Matter Method (LOI) 

Maturity Indicator (bioassay) 

Percent Emergence 100.0 average % of control 05.05-A Germination and vigor 

Relative Seedling Vigor 91.7 average % of control 

05.08-B Carbon Dioxide 

Stability Indicator 9.1 mg C02-C/g OM/day Evoultion Rate 

%, d1y weight passing through 02.02-13 Sample Sieving for 

Particle Size 97.8 9.5 111111 Aggregate Size Classification 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

07.01-B Fecal coliforms 
standard, 40 CFR 503.32(a) 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

standard, 40 CFR 503.32(a) 
07.02 Samonella 

Physical Contaminants None Detected 
°Ir,, dty weight basis 02.02-C - Man-Made Inerts 

Total content 

Physical Contaminants None Detected 
%, dry weight basis 02.02-C - Man-Made Inerts 

Sharps content 

PASS/FAIL: Per US EPA Class A 04.06-Heavy Metals standard, 
Heavy Metals Content Pass 

40 CFR 503.13, tables l and 3. and Hazardous Elements 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to test their 
compost products on a prescribed basis and provide this data, alonf{ with compost end use instructions, a.~ a means to better 
serve the needs of their compost customers. 

For additional information pertaining to compost use, the spec{fic compost parameters tested for within the Seal of Testing 
assurance Program, or the program in general, log <Jfl to the US Composting Council's TMECC web-site at 
http://www.t111ecc.org. 

This compost product has been sampled and tested as required by the Seal of Testing assurance Program on the United States Composting Council 
(USCC), using certain methods from the "Test Methods for the Examination of Compost and Composting" manual. Test results arc available upon 
request by cunlacting the compost producer (address at top of page). The lJSCC makes no warranties regarding this product or its content, quality. 
or suitability for any particular use. 
~-

Laboratory Group: Sep.12 B Laboratory Number: 2090380-2/2 

A~nalyst: Lli~ssaf Sadeh 
www.compostlab.com 



ANALYTICAL CHEMISTS 
and 

BACTERIOLOGISTS 

SOIL CONTROL LAB 

TCCBI - Harvest Power 
24487 Rd. 140 
Tulare, CA 93274 

Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NH 4-N): 
Nitrate (N03-N): 
Org. Nitrogen (Org.-N): 
Phosphorus (as P20 5 ): 

Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (S04-S): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
Aqlndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 
Selenium (Se): 
Zinc (Zn): 

14 Sep. 12 
Zone 1 Control 
2090380 - 2/2 

Dry wt. As Revd. 
1.4 0.78 

1800 1100 
16 9.3 
1.2 0.69 

0.57 0.33 
2500 1400 
1.2 0.70 

10000 5900 
2.0 1.2 

0.42 0.24 
2500 1400 

32 18 
0 42.3 

0.12 0.067 
0.27 0.15 
NA 5.72 
22 38 

<0.1 <0.1 
11 NA 

44.9 25.9 
24.0 14.0 
55.1 31.8 
18 18 
8 8 

Dry wt. EPA Limit 
6600 -
3.6 41 

< 1.0 39 
15 1200 
3.5 -
53 1500 

9000 -
22 300 

210 -
< 1.0 17 
2.3 75 
10 420 

< 1.0 36 
170 2800 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account#: 2090380-2/2-6908 
Group: Sep.12 B #28 

Reporting Date: September 26, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC/g OM/day 9.1 12 
mg COrC/g TS/day 4.1 5.3 

Stability Rating unstable unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence (%) 100 100 
Seedling Vigor(%) 92 93 

Description of Plants fungus fungus 

Pathogens Results Units Rating 
Fecal Coliform < 2.0 MPN/g pass 
Salmonella <3 MPN/4g pass 

Date Tested: 14 Sep. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BD glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5to16 2.2 1.6 0.47 
6.3 to 9.5 3.9 4.6 0.29 
4.0 to 6.3 9.3 11.7 0.27 
2.0 to 4.0 18.3 24.8 0.25 
< 2.0 66.3 57.4 0.39 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled 1n accordance with TMECC procedures. 



Account No.: 
2090380 - 2/2 - 6908 
Group: Sep.12 B No. 28 

INTERPRETATION: 

Is Your Compost Stable? 

Date Received 
Sample i.d. 
Sample l.d. No. 

Respiration Rate Biode radation Rate of Your Pile 
9.1 mg CO2-Cl +++++++++++++++++++++++++++++++++++ 

14 Sep. 12 
Zone 1 Control 
2/2 2090380 

Page one of three 

g OM/day < Stable > <Moderate! Unstable>< Unstable > < Hi h For Mulch 
Biologically Available Carbon BAG O timum De radation Rate 

12 mg CO2-Cl +++++++++++++++++++++++++++++++++++++++++++++++ 
g OM/day > <Moderate! Unstable> < Unstable > < Hi h For Mulch 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
110 Ratio 

Ammonia N ppm 
1800 mg/kg 

dry wt. 
Nitrate N ppm 

16 mg/kg 
dry wt. 

pH value 
5.72 units 

Cucumber Emergence 
100.0 percent 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature > < Immature 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature >< Immature 

I++++++++++++ 
< Immature : . >I< Mature 

><Mature .· > < Immature 

<. Immature: • • 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 

< 
1 ooo MPN/g dry wt. l1-~-~_,;,..:..,,;e_,~,,..t~:: ~,.,,.,..,,,....,..,---,-..,,.,.,,..,,....,..,,--,,--.....,.,,,,_-,-,..,.,..~-. .,-::,-:,,,...I<,..,: H,..,',..1g-,-h-=F=-e-c..,a,...1.c""o-l"'if"""or-m-,-i·""· :-,----..,,,-.,.., •.. -••• .,..,_<.-11 

Salmonella 
Less than 3 /4g dry wt. 

Metals US EPA 503 
Pass dry wt. 

+++++++ 
<Safe none·detec.ted 

+++++++++ 
<All Metals:rass ·· > < One or thdre Metals Fail 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.2 Percent +++++++++++++++++++++++++ 

dry wt. <Low > <Avera e• <::s·> <::f::li h,Nutrient.Content 
Aglndex (Nutrients/ Sodium and Chloride Salts N+P205+K20 I Na+ Cl 

8 Ratio ++++++++++++++++++++++++++++++++++++++++++ 
.. ,,. :<?Ntitiientand.Sodium'ahdChloiideProvider(.', ,. > < Nutrient Provider,,• 

Plant Available Nitrogen (PA,.;N.._ _____ E_s_ti_m_a_te_d __ re_l_e_as_e_fo_r_f_ir_st_s.,.e_a_s_o_n _____________ --======-. 
8 lbs/ion 

wet wt. ·,:,,<Hi h.Nitro en Provide~ 
C/N Ratio 

18 Ratio +++++++++++++++++++++++++++++++++++ 
<.Nitro en Release,,,:::,::.. <,N,Neutrat,;,. <,NDomnnd>! <,,,,Hi l:lNitro en,Demand· 

Soluble Available Nutrients ,;;&;..S;;;.a;;;.l.ts...,E=C .. 5 .. w .. t ... w ..... d_w ________________________________ .. 
11 mmhos/cm +++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

dry wt. e.NutdenfReleaseRafe > <Hi hAvailable.NutrlentsC 
Lime Content (CaC03) 

O Lbs/ton 
dry wt. Low.;:.< 

What are the physical properties of your compost? 

Percent Ash 
55.1 Percent +++++++++++++++++++++++++++++++++++++++++++ 

dry 'vVt. ,<":'>'High ·organic, ~v1attei · >j< >j< HighAsh Content 

Sieve Size%> 6.3 MM (0.25',.'..._--------------------------------------
6.1 Percent ++++++++++++++++++++++++++++++++++++++++++++++++ 

dry wt. > < Size Ma Restrict Uses for Pattin mix and Golf Courses 



Account No.: 
2090380 - 2/2 - 6908 
Group: Sep.12 B No. 28 

INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

9.1 Moderate-selected use mg C02-C/g OM/day 

14 Sep. 12 
Zone 1 Control 
2/2 2090380 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

12 Moderate-selected use mg C02-C/g OM/day 
Biologically Available Carbon (BAC) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAC test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAC test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
ls Your Compost Mature? 
AmmoniaN:NitrateN ratio 

110 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

____________ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
___ 1-'-8-'-0-'-0 __ ....cim~m"'"'a'"'tu"""r--'e---in an increase in pH. This combination results in a loss of volatile ammonia (it smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
___ 1..;;.6 __ --'im~m"'"'a'"'tu"""r--'e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH (<7) will retain ammonia, while a compost with high lime content 

----'5-'-.7--'2'-----'im~m"'"'a'"'tu""'r--'e'----can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 
curing indicators apply. 

Cucumber Bioassay 
100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 

and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 
measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 I g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.2 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 



Account No.: 

2090380 - 2/2 - 6908 

Group: Sep.12 B No. 28 

INTERPRETATION: 
Aglndex (Nutrients/Na+CI) 

Date Received 

Sample i.d. 

Sample l.d. No. 

14 Sep. 12 

Zone 1 Control 

2/2 2090380 

Page three of three 

8 Average nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndex (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Aglndex of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Aglndex is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

8 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

18 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feedstocks can start \,vith a C/N ratio be!ovv 15 and are very unstable. A C/N ratio below 10 suppiies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (EC5 w/w dw - mmhos/cm) 

11 High salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Aglndex is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

0 Low lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts wit11 a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

55.1 Average ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size% > 6.3 MM (0.25") 

6.1 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screening, which size screen to use. The L,ulk uensily indicates if the fraction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic concenlraliuns. 
Appendix: 

Plant Available Nitrogen (PAN) calculations: 
PAN= (X * (organic N)) + ((NH4-N) + (N03-N)) 
X value= If BAC < 2 then X = 0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If C/N ratio> 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/ton (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
Available Potassium (1<20) 

8.4 
2.20 
0.02 

4.1 
14.2 



Us COMPOSTING 
COUNCIL 

Seal of Testing 
A ssu ni nc e 

Date Sampled/Received: 12 Sep. 12 / 14 Sep. 12 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 
Tulare 

CA 93274 

Product Identification Compost --~--------; 
Zone 2 

COMPOST TECHNICAL DATA SHEET 
- -- ·- -•••-•n,-n-mnnm_, "~'°'M•~•==n<•n•==n=== •=,««•=«= 

t LABORATORY: Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 l 
Compost Parameters Reported as (units of measure) Test Results Test Results 

Plant Nutrients: %, weight basis Not reported Not reported 

Moisture Content %, wet weight basis 37.8 

Organic Matter Content %, dry weight basis 46.5 

pH units 6.20 

Soluble Salts 
dS/m (mmhos/cm) 7.4 

(electrical conductivity EC 5 ) 

Particle Size or Sieve Size maxium aggregate size, inches 0.64 

Stability Indicator (respiromelly) Stability Rating: 

CO2 Evolution mg COrC!g OM/day 7.9 

mg C02-C/g TS/day 3.7 
Moderately Un-Stable 

; 

Maturity Indicator (bioassay) 
n '""'"' "' 

Percent Emergence average% of control 100.0 

Relative Seedling Vigor average % of control 91.7 

Select Pathogens PASS/FAIL: per US EPA Class A 
Pass I Fecal coliform standard, 40 CFR § 503.32(a) 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A ; 
As,Cd,Cr,Cu,Pb,Hg 

standard, 40 CFR § 503 .13, Pass l Tables I and 3. Mo,Ni,Sc,Zn 

Participants in the US Composting Cou11cil's Seal of Testi11g Assurance Program have shown the co111111it111ent to 
test their compost products 011 a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

Laboratory Group: Sep.12 B Laboratory Number: 209038 I- I /2 
Analyst: Assaf Sadeh 

www.compostlab.com 
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Us COMPOSTING 
COUNCIL 

Seal of Testing 
AssurtJnl'e 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 

Tulare 

CA 93274 

Product Ide11tificatio11 Compost --~------....; 
Date Sampled/Received: 12 Sep. 12 / 14 Sep. 12 Zone 2 

COMPOST TECHNICAL DATA SHEET 
LABORATORY: Soil Control ·, 42 langar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

Compost Parameters Reported as (units of measure) Test Results Test Results 

Plant Nutrients: 'Y.,. weight basis %, wet weight basis %, dry weight basis 

Nitrogen Total N 0.99 1.6 

Phosphorus Pp, 0.39 0.64 

Potassium K 20 0.89 1.4 

Calcium Ca 1.3 2.1 

Magnesium Mg 0.30 0.48 

Moisture Content %, wet weight basis 37.8 

Organic Matter Content %, dry weight basis 46.5 

pH units 6.20 

Soluble Salts 
dS/m (rnrnhos/ern) 7.4 

(electrical co11d11ctivity EC 5) 

Particle Size or Sieve Size % under 9 .5 mm, dw basis 94.7 

Stability Indicator (respiromet1J!J Stability Rating: 

C::_02_Evolution mg COrC:lg OM/day 7.9 
Moderately Un-Stable 

mg COi-Clg TS/day 3.7 

Maturity Indicator (bioassay) 
,,=-

Percent Emergence average % of control 100.0 
..... .. 

Relative Seedling Vigor average% of control 91.7 

Select Pathogens PASS/FAIL: per US EPA Class A 
Fecal coliform standard, 40 CFR § 503.32(a) Pass 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As,Cd,Cr,Cu,Pb,Hg 
standard, 40 CFR § 503.13, I Pass 
Tables I and 3. Mo,Ni,Se,Zn 

"""'-"-

Participants ill the US Composting Council's Seal of Testing Assurance Program have shown the commitment to 
test their compost products 011 a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

Laboratory Group: Scp.12 B Laboratory Number: 2090381, 1/2 
Analyst: Assaf Sadeh 

www.compostlab.com 



T~ us COMPOSTING TCCBI - Harvest Power 

COUNCIL John Jones 

I 24487 Rd. 140 

Seal of Testing Tulare CA 93274 

~ ~ Assurance 
Product lde11tijicatio11: 

L, Ubrl.ru!;; Zone 2 

Date Sampled/Received: 12 Sep. 12 / 14 Sep. 12 

COMPOST TECHNICAL DATA SHEET for Cal trans 
LABORATORY: Soil Control Lab, 42 Hangar Way, Watsonville, CA 95076 tel (831) 724-5422 fax (831) 724-3188 www.compostlab.com 

Compost Parameters Test Results Reported as (units of'measure) TMECC Test 

Method 

pH 6.20 Unitlcss 04.11-A I :5 SlmTy pH 

Soluble Salts 
7.4 dS/111 (rnrnhos/cm) 

04.10-A I :5 Slurry Method 

(electrical conductivity) Mass Basis 

Moisture content 37.8 0/o, wet weight basis 
03.09-A - Total Solids and 

Moisture 

Organic Matter Content 46.5 %, dry weight basis 
05.07-A Loss-on-Ignition 

Organic Matter Method (LOI) 

Maturity Indicator (bioassay) 

Percent Emergence 100.0 average % of control 05.05-A Germination and vigor 

Relative Seedling Vigor 91.7 average cyo of control 

05.08-B Carbon Dioxide 

Stability Indicator 7.9 mg C02-C/g OM/day Evoultion Rate 

o/o, dry \Veight passing through 02.02-B Sample Sieving for 

Particle Size 94.7 9.5 111111 Aggregate Size Classification 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

standard. 40 CFR 503.32(a) 
07.01-B Fecal coli forms 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

07 .02 Samonella 
standard, 40 CTR 503.32(a) 

Physical Contaminants None Detected 
%. dry weight basis 02.02-C - Man-Made Inerts 

Total content 

Physical Contaminants None Detected 
~Ii, dry weight biisis 02.02-C - Man-Made Inerts 

Sharps content 

PASS/FAIL: Per US EPA Class A 04.06-lleavy Metals standard, 
Heavy Metals Content Pass 

40 CFR 501. U, tables I and 3. and l lazardous Elements 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to test their 
compost products 011 a prescribed basis and provide this data, along with compost end use instructions, as a means to better 
serve the needs of their compost customers. 

For additional information pertaining to compost use, the .1pecific compost parameters tested_f<>r within the Seal of Testing 
assurance Program, or the program in general, log on to the US Composting Council's TMECC web-site at 
I, ttp ://www. tm ecc. o rg. 

This compost product has been sampled and tested as required by the Seal of Testing assurance Program on the Cnitcd States Composting Council 
(LSCC), using cntain methods from the "Test :\1ethnds for the Examination of Compost and Composting" manual. Test results arc available upon 

request by contacting the compost producer (address at top of page). The LSCC makes no warrantit's regarding this product or its content, quality. 

or suilahility for any particular use. 

Laboratory Group: Sep.12 B Laboratory Number: 2090381 1/2 

Analyst: Assaf Sadch 
www. compost lab.com 



ANALYTICAL CHEMISTS 
:f!Pd 

BACTERIOLOGISTS 

SOIL CONTROL LAB 

TCCBI - Harvest Power 
24487 Rd. 140 
Tulare, CA 93274 

Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NH 4-N): 
Nitrate (N03-N): 
Org. Nitrogen (Org.-N): 

1Phosphorus (as P20 5): 

Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (SOrS): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03 ): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
Aglndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 
-

14 Sep. 12 
Zone 2 
2090381 - 1 /2 

Dry wt. As Revd. 
1.6 0.99 

1200 760 
38 24 
1.5 0.93 

0.63 0.39 
2800 1700 
1.4 0.89 

12000 7400 
2.1 1.3 
0.48 0.30 
1000 620 
34 21 
0 37.8 

0.13 0.080 
0.26 0.16 
NA 6.20 
22 36 

<0.1 <0.1 
7.4 NA 

46.5 28.9 
27.0 17.0 
53.5 33.2 
17 17 
9 9 

Dry wt. EPA Limit 
6300 -
2.8 41 

< 1.0 39 
14 1200 
3.7 -
61 1500 

9300 -
20 300 
230 -

< 1.0 17 
2.7 75 
12 420 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account #: 2090381-1 /2-6908 
Group: Sep.12 B #29 

Reporting Date: September 26, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC!g OM/day 7.9 9.5 
mg COrC!g TS/day 3.7 4.4 

Stability Rating moderately unstable unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence(%) 100 100 
Seedling Vigor(%) 92 93 

Description of Plants mushroom mushroom 

Pathogens Results Units Rating 
Fecal Coliform < 2.0 MPN/g pass 
Salmonella <3 MPN/4g pass 
Date Tested: 14 Sep. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BD glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5 to 16 5.3 3.1 0.66 
6.3 to 9.5 9.8 'I0.8 0.34 
4.0 to 6.3 8.8 10.8 0.31 
2.0 to 4.0 14.4 21.5 0.25 
< 2.0 61.6 53.8 0.43 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

l::ielernum (Se): .. < 1.0 36 mg/kg I 
Zinc (Zn): . 170 2800 mg/kg 
*Sample was recefved and handled in accordance with TMECC procedures. 



Account No.: 
2090381 - 1 /2 - 6908 

14 Sep. 12 
Zone 2 

Group: Sep.12 B No. 29 

Date Received 
Sample i.d. 
Sample l.d. No. 1/2 2090381 

INTERPRETATION: Page one of three 

Is Your Compost Stable? 

Respiration Rate Biode radation Rate of Your Pile 
7.9 mg CO2-Cl +++++++++++++++++++++++++++++++ 

g OM/day > <Moderate! · Unstable> < 'Unstable 

Biologically Available Carbo .. n...._B_A_C_._~~O~t~im~u ... m_D_e.,..r~a~d~a~tio~n-R_a~te~~~---------------------
9.5 mg CO2-Cl 

g OM/day > 1 Hi h For Mulch 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
32 Ratio +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Matute > < Immature 
Ammonia N ppm 

1200 mg/kg +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
dry wt. Ve Mature>< Mature > < Immature 

Nitrate N ppm 
38 mg/kg 

dry wt. 
pH value 

6.20 units 

++++++++++++++++++++++++++++++ 
< Immature > <;Mature 

< Immature ><Mature 
Cucumber Emergence 

100.0 percent +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

< Immature ><Mature 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 
< 1000 MPN/g dry wt.1+++++++ 

Salmonella ~-<::s:a:fe:::· :::::::::::::::::::::::::::::::::::.:>:i<:·.:H:ig:h:F:, .e:ca::1.:c:o:m:o:rm::. ::::::::::::::::: 

Less than 3 /4g dry wt. +++++++ 

<Safe none detected > < Hi h Salmonella Count > 3 er 4 rams 
Metals US EPA 503 

Pass dry wt. +++++++++ 

<All Metals Pass > < One or more Metals Fail 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.7 Percent +++++++++++++++++++++++++++++ 

dry wt. <Low > < Avera e ><Hi h Nutrient Content 
Aglndex (Nutrients / Sodium and Chloride Salts N+P205+K20 / Na + Cl 

9 Ratio +++++++++++++++++++++++++++++++++++++++++++++++++ 
> < Nutrient and Sodium and Chloride Provider > < Nutrient Provider 

Plant Available Nitrogen (PAN Estimated release for first season 
8 lbsnon ++++++++++++++++++++++++++++++ 

wet wt. Low Nitro en Provider> < Avera e Nitro en Provider > <Hi h Nitro en Provider 
C/N Ratio 

17 Ratio +++++++++++++++++++++++++++++++++ 

< Nitro en Release > < N-Neutral > < N-Dernand> < 
Soluble Available Nutrients .,&;..S=a;.;;lt.;;.s..i.;;;E;.;;C;.;;5_w;.;...;/w~d;..w;.i... ______________________________ _ 

7.4 mmhos/cm 
dry wt. 

Lime Content (CaC03) 
0 Lbs/ton 

dry wt. 

++++++++++++++++++++++++++++++++++++++ 

e Nutrient Release Rate > <Hi h Available Nutrients 

< Low > < Avera e > < Hi h Lime Content as CaC03 

What are the physical properties of your compost? 

· Percent Ash 
53.5 Percent ++++++++++++++++++++++++++++++++++++++++++ 

dry wt. < Hi h Or anic Matter > < Avera e > < Hi h Ash Content 
Sieve Size % > 6.3 MM (0.25" 

15.2 Percent "'+""+-+""+-+-+""+~+-+""+~+~+~+~+~+~+-+~+~+~+~+~+~+~+~+~+~+""+""+""+,..,..+""+""+""+""+""+""+""+""+~+~+~+~+~+~+~+~+~+~+~+~+""+~+""+~+""+~+""+""+,..,..+~+""+~+""+~+""+~+~+~+~+~+-+_+_+_+_+_+_+-+""' 
dry wt. > < Size Ma Restrict Uses for Pottin mix and Golf Courses 



Account No.: 
2090381 - 1 /2 - 6908 
Group: Sep.12 B No. 29 

INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

7.9 Moderate-selected use mg C02-C/g OM/day 

14 Sep. 12 
Zone 2 
1/2 2090381 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

9.5 Moderate-selected use mg C02-C/g OM/day 
Biologically Available Carbon (BAC) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAC test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAC test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
Is Your Compost Mature? 
AmmoniaN:NitrateN ratio 

32 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

____________ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
__ ..;.1"'2""00.;;._ _ _;.;,imccmc;.;.;;a;.;..tu"'r....:e ___ in an increase in pH. This combination results in a loss of volatile ammonia (ii smells), Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
___ 3_8 ___ im_m_a_tu_r_e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH {<7) will retain ammonia, while a compost with high lime content 
__ ....:6..c.2c..O'--_ _;.;,im..;...;.m:..;;a;.;.tu"'r....:e ___ can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 

curing indicators apply. 
Cucumber Bioassay 

100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 
and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 

measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 I g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.7 Average nutrient content 
This value Is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 



Account No.: 

2090381 - 1 /2 - 6908 

Group: Sep.12 B No. 29 

INTERPRETATION: 
Aglndex (Nutrients/Na+CI) 

Date Received 

Sample i.d. 

Sample l.d. No. 

14 Sep. 12 

Zone 2 

1/2 2090381 

Page three of three 

9 Average nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndex (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Aglndex of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Ag Index is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

8 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

17 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feed stocks can start with a C/N ratio below 15 and are very unstable. A C/N ratio below 1 O supplies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (EC5 w/w dw - mmhos/cm) 

7.4 Average salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Ag Index is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

0 Low lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

53.5 Average ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size % > 6.3 MM (0.25") 

15.2 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screening, which size screen to use. The bulk density indicates if the fraction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic concentrations. 
Appendix: 

Plant Available Nitrogen (PAN) calculations: 
PAN = (X' (organic N)) + ((NH4-N) + (N03-N)) 
X value= If BAC < 2 then X = 0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If C/N ratio > 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/ton (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205'0.64) 
Available Potassium (K20) 

7.7 
1.52 
0.05 
4.9 

17.8 
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Us COMPOSTING 
COUNCIL 

Se11/ af TiNing 
Ass u rtl tu: e 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 
Tulare 

CA 93274 

Product ldentificatio11 Compost --~--------! 
Date Sampled/Received: 12 Sep. 12 / 14 Sep. 12 Zone 2 Control 

COMPOST TECHNICAL DATA SHEET 
----~--, -- , ___ 

LABORATORY: Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

Compost Parameters Reported as (units of measure) Test Results Test Results 

Plant Nutrients: %, weight basis Not reported Not reported 

Moisture Content 'Yo. wet weight basis 39.8 

Organic Matter Content %, dry weight basis 42.6 

pH units 6.32 

Soluble Salts 
dS/m (mmhos/cm) 9.7 

(electrical conductivity EC 5 ) 

Particle Size or Sieve Size maxiurn aggregate size, inches 0.64 

Stability Indicator (respiromet,y) Stability Rating: 

CO2 Evolution mg COi-Clg OM/day 10 
Un-Stable 

mg C02-C/g TS/day 4.3 

Maturity Indicator (bioassay) 

Percent Emergence average% of control [00.0 

Relative Seedling Vigor average% of control 91.7 

Select Pathogens PASS/fAIL: per US EPA Class A 
standard, 40 CFR § 503.32(a) Pass Fecal coliform 

Pass Salmonella 

' Trace Metals PASS/FAIL: per US EPA Class A ' As,Cd,Cr,Cu,Pb,Hg 
Pass i standard, 40 CFR § 503.13, ' 

Tables I and 3. ! Mo,Ni,Se,Zn 
"'"""'" 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to 
test their compost products on a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

Laboratory Group: Sep.12 B Laboratory Number: 2090381-2/2 
Analyst: Assaf Sadeh 

www.compostlab.com 

l 



Us COMPOSTING 
COUNCIL 

Seal of Testing 
Assurt1nt:e 

Date Sampled/Received: 12 Sep. 12 / 14 Sep. 12 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 
Tulare 

CA 93274 

Product Identification Compost --~-------; 
Zone 2 Control 

COMPOST TECHNICAL DATA SHEET 
-- -- --~- .. - ·-- =- -· ··-

LABORATORY: Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

Compost Parameters Reported as (units o_fmeasure) Test Results Test Results 

Plant Nutrients: %, weight basis %, wet weight basis %, dry weight basis 

Nitrogen Total N 0.80 1.3 

Phosphorus P20s 0.34 0.55 

Potassium K 20 0.79 1.3 

Calcium Ca 1.6 2.6 

Magnesium Mg 0.26 0.43 

Moisture Content %, wet weight basis 39.8 

Organic Matter Content %, dry weight basis 42.6 

pH units 6.32 

I Soluble Salts I dS/m (mmhos/cm) 9.7 
(electrical co11d11ctivity EC 5 ) 

Particle Size or Sieve Size % under 9.5 mm, dw basis 99.1 

I Stability Indicator (re:,pirometry) Stability Rating: 

I CO2 Evolution mgCOrC!g OM/day IO 
·Un-Stable 

I mg COrC!g TS/clay 4.3 I 
E 

I 
Maturity Indicator (bioassay) I 

I Percent Emergence average% of control 100.0 
I 
I Relative Seedling Vigor average % of control 91.7 I 
! 

Select Pathogens PASS/FAIL: per US EPA Class A 
Pass Fecal coliform standard, 40 CTR § 503.32(aJ 

Pass Sal111011el/a 

Trace Metals PASS/FAIL: per US EPA Class A 
. 

As. Cd, Cr, Cu.Pb.Hg 
standard. 40 CFR ~ 503.13. Pass 
Tables I and 3 Mo,Ni,Sc,Zn 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to 
test their compost products on a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs <~{their compost customers. 

Laboratory Group: Scp.12B Laboratory Number: 2090381-2/2 
Analyst: J\ssaf Sadeh 

,vww.cornpostlab.corn 



Ti us COMPOSTING TCCBI - Harvest Power 

COUNCIL John Jones 

I 24487 Rd. 140 

~~ 
Se a I of Te sr. i ng Tulare CA 93274 

Assurance 
Product Identification: -

.ft dbr:u-asr Zone 2 Control 

Date Sampled/Received: 12 Sep. 12 / 14 Sep. 12 

COMPOST TECHNICAL DATA SHEET for Caltrans 
LABORATORY: Soil Control Lab, 42 Hangar Way, Watsonville, CA 95076 tel (831) 724-5422 fax (831) 724-3188 www.compostlab.com 

Compost Parameters Test Results Reported as (units of measure) 7MECC Test 

Method 

pl-I 6.32 Unitlcss 04. I I-A I :5 Slurry pH 

Soluble Salts 
9.7 dS/111 (111111hos/c111) 

04.10-A I :5 Slurry Method 

(electrical conductivity) Mass Basis 

Moisture content 39.8 %, wet weight basis 
01.09-A - Total Solids and 

Moisture 

1 Organic Matter Content 42.6 %. <lry weight basis 
05.07-A Loss-on-Ignition 

I 

Organic Matter Method (LOI) 

Maturity Indicator (bioassay) 

Percent Emergence 100.0 average% of control 05.05-A Germination and vigor 

Relative Seedling Vigor 91.7 average% of control 

05.08-B Carbon Dioxide 

Stability Indicator 10 mg C02-C/g OM/day Evoultion Rate 

%, dry weight passing through 02.02-13 Sample Sieving for 

Particle Size 99.1 9.5 111111 Aggregate Size Classification 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

standard, 40 CFR 503.32(a) 
07.01-8 Fecal coli forms 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

standard, 40 CFR 503.32(a) 
07.02 Samonclla 

Physical Contaminants None Detected 
°Ir,, dty weight basis 02.02-C - Man-Made !netts 

Total content 

Physical Contaminants None Detected 
%, dry weight basis 02.02-C - Man-Made Inerts 

Sharps content 

PASS/FAIL: Per US EPA Class A 04.06-Hcavy Metals standard, 
Heavy Metals Content Pass 

40 CFR 503. l 3, tables I and 3. and Hazardous Elements 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to test their 
compost products on a prescribed basis and provide this data, along with compost end u.w: instructions, as a means to better 
serve the needs of thf!ir compost customers. 

For additional i1~formatio11 pertaining to compost use, the specific compost parameters tested for within the Seal of Testing 
assurance Program, or the program in general, log on to the US Composting Council's TMECC web-site at 
http://www.tmecc.org. 

This compost product has been sampled and tested as required by the Seal of Testing assurance Program on the United States Composting Council 
(USCC), using certain methods from the "Test Methods for the Examination of Compost and Composting" manual. Test results arc available upon 
request by contacting the compost producer (address at top of page). The USCC makes no warranties regarding this product or its content, quality. 
or suitability for any particular use. 

Laboratory Group: Sep.12 B Laboratory Number: 2090381-2/2 

i\nalyst: Assaf Sadeh 
www.compostlab.com 



ANALYTICAL CHEMISTS 
and 

BACTERIOLOGISTS 

SOIL CONTROL LAB 

TCCBI - Harvest Power 
24487 Rd. 140 
Tulare, CA 93274 

Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NH 4-N): 
Nitrate (NOTN): 
Org. Nitrogen (Org.-N): 
Phosphorus (as P20 5): 

Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (S04-S): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
Aqlndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 
Selenium (Se): 
Zinc (Zn): 

14 Sep. 12 
Zone 2 Control 
2090381 - 2/2 

Dry wt. As Revd. 
1.3 0.80 

1500 900 
9.6 5.8 
1.1 0.66 

0.55 0.33 
2400 1500 
1.3 0.79 

11000 6600 
2.6 1.6 

0.43 0.26 
2400 1400 

28 17 
0 39.8 

0.12 0.069 
0.26 0.15 
NA 6.32 
22 37 

<0.1 <0.1 
9.7 NA 

42.6 25.6 
25.0 15.0 
57.4 34.5 
19 19 
8 8 

Dry wt. EPA Limit 
6200 -
3.1 41 

< 1.0 39 
15 1200 
3.6 -
37 1500 

8600 -

20 300 
200 -

< 1.0 17 
2.4 75 
11 420 

< 1.0 36 
430 2800 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account #: 2090381-2/2-6908 
Group: Sep.12 B #30 

Reporting Date: September 26, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC/g OM/day 10 11 
mg COrC/g TS/day 4.3 4.8 

Stability Rating unstable unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence (%) 100 100 
Seedling Vigor (%) 92 93 

Description of Plants healthy healthy 

Pathogens Results Units Rating 
Fecal Coliform < 2.0 MPN/g pass 
Salmonella <3 MPN/4g pass 
Date Tested: 14 Sep. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BO glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5 to 16 0.9 1.0 0.30 
6.3 to 9.5 4.9 5.8 0.29 
4.0 to 6.3 7.9 9.1 0.30 
2.0 to 4.0 16.4 22.0 0.26 
< 2.0 69.9 62.1 0.39 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled 1n accordance with TMECC procedures. 



Account No.: 
2090381 - 2/2 - 6908 

14 Sep. 12 
Zone 2 Control 

Group: Sep.12 B No. 30 

Date Received 
Sample i.d. 
Sample l.d. No. 2/2 2090381 

INTERPRETATION: Page one of three 

Is Your Compost Stable? 

Respiration Rate Biode radation Rate of Your Pile 
10 mg CO2-Cl +++++++++++++++++++++++++++++++++++++++ 

g OM/day > <Moderate! Unstable> < Unstable > < Hi h For Mulch 
Biologically Available Carbon BAC O timum De radation Rate 

11 mg CO2-Cl +++++++++++++++++++++++++++++++++++++++++++ 
g OM/day > <Moderate! Unstable> < Unstable > < Hi h For Mulch 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
160 Ratio +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ammonia N ppm 
1500 mg/kg 

dry wt. 
Nitrate N ppm 

9.6 mg/kg 
dry wt. 

pH value 
6.32 units 

Cucumber Emergence 
100.0 percent 

Ve Mature>< Mature > < Immature 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ver Mature><. Mature > < Immature 

1+++++++ 
< Immature >i< Mature 

+++++++++++++++++++++++++++++++++++++++++++++++++ 

< Immature ><Mature > <Immature 

~ . Immature · 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 

< 1000 MPN/g dry wt. ~-<+"'.+""'::s+~+a'"' f+""e· +_+..,.:,_,"';."'; ,.cc. ·"C· """""""""""",--..,.,.,,,--"""_,..,--"""""",---,-.,.,-,"""-· ,,,., ,.,.. ""H""· '""h--;:F,---1,,.C""""'t"''f,-.,,.. '-"""--,.,,_-,-,,.....,..,....,.,-1:I 
• .• >.> < 1g eca 01 otm. • 

Salmonella 
Less than 3 /4g dry wt. 

Metals US EPA 503 
Pass dry wt. 

+++++++ 
'<Safe: ·• none·detected 

+++++++++ 
<All Metals Pass • 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.2 Percent +++++++++++++++++++++++++ 

dry wt. <Low <Avera e•. 

> <One or more Metals Fail 

Aglndex (Nutrients/ Sodium.;-a;.;.n.;;.d..;C;.;h.;.;,lo.;;.r.i.;;.d.;;.e..;S;;;;a.lt.s .... _______ ..i.;.;...,;.,;;;,;;,;,.,;,,;;;;,;;;,;,,.;...;;;;.....;;;,;.r,; ___________ _ 

8 Ratio 

Plant Available Nitrogen (PAN Estimated release for first season 
8 lbs/ion ++++++++++++++++++++++++++++++++ 

wet wt. Low,t-litro eh'.Provlder> < , · ,,Avera e;Nitro en Provider 
C/N Ratio 

19 Ratio +++++++++++++++++++++++++++++++++++++ 

Soluble A;~;1::h~~~~nts ;;;~;.:.;;.+.;;a +,;,;1~.s""+·;;.;+C;.+5;.+.;.:;.;,~.;;:;.+d.;;.+,;,;~~+-+-+-+-+-+-+-+-+""+""+""+-+-+-+""+-+-+-+.,..,.+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+---------------

dry wt. SloRelease?: ,:;;;;(Aiiera RNu!lientReleaseRate > -;:Hi h,AvailableNutrients': 
Lime Content (CaC03) 

0 Lbs/ton 
dry wt. 

What are the physical properties of your compost? 

Percent Ash 

> < Hi h Lime Content as CaC03 

57A Peroent +++++++++++++++++++++++++++++++++++++++++++++ 
dry vvt. 1<-:·::High ·P,;:ganic··rv1attei-~ >j< 'AVerc1ye ,>\< High·Ash ·content 

Sieve Size % > 6.3 MM (0.25" 
5.8 Percent "+""+""+""+""+.,..,.+""+""+""+,..+,..+""+""+""+""+""+""+""+""+""+""+""+""+-+""+""+""+""+""+""+""+""+""+""+"". +"". ""+-+""+""+,..+,..+,..+,..+-+-+""+------------------. 

dry wt. All ,Uses > < Size Ma Restrict Uses for Pattin mix and Golf Courses 



Account No.: 
2090381 - 2/2 - 6908 
Group: Sep.12 B No. 30 

INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

10 Moderate-selected use mg CO2-Gig OM/day 

14 Sep. 12 
Zone 2 Control 
2/2 2090381 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

11 Moderate-selected use mg CO2-Gig OM/day 
Biologically Available Carbon (BAC) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAG test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAG test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
Is Your Compost Mature? 
AmmoniaN:NitrateN ratio 

160 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

____________ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 

...,.,., __ 1_5_00 ___ im_m_a_tu_r_e ___ in an increase in pH. This combination results in a loss of volatile ammonia (it smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 

-.,..--9,....._6 ___ im_m_a_tu_r_e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH (<7) will retain ammonia, while a compost with high lime content 
___ 6_.3_2 ___ im_m_a_tu_r_e ___ can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 

curing indicators apply. 
Cucumber Bioassay 

100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 
and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 

measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
ls Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 I g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.2 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 



Account No.: 

2090381 - 2/2 - 6908 

Group: Sep.12 B No. 30 

INTERPRETATION: 
Aglndex (Nutrients/Na+CI) 

Date Received 

Sample i.d. 

Sample 1.d. No. 

14 Sep. 12 

Zone 2 Control 

2/2 2090381 

Page three of three 

8 Average nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndex (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Ag Index is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Aglndex of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Ag Index is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

8 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

19 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feed stocks can start \"!ith a C/f\J ratio be!o\v 15 and are very unstable. A C/N ratio below 10 supplies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (ECS w/w dw - mmhos/cm) 

9.7 High salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts+ low Aglndex is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

0 Low lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

57.4 Average ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size % > 6.3 MM (0.25") 

5.8 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screening, which size screen to use. The I.Julk uensily indicates if the fraction screened is made ot light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic conce11lralio11s. 
Appendix: 

Plant Available Nitrogen (PAN) calculations: 
PAN= (X * (organic N)) + ((NH4-N) + (N03-N)) 
X value = If BAC < 2 then X = 0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If C/N ratio > 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/ion (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
/\vailable Potassium (1<20) 

8.2 
1.80 
0.01 
4.4 

15.9 



Us COMPOSTING 
COUNCIL 

Seal of Testing 
Assurttnee 

Date Sampled/Received: 17 Sep. 12 / 19 Sep. 12 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 

Tulare 

CA 93274 ( 559) 686-1622 

Product Identification Compost 
---'---------l 

Zone 3 

COMPOST TECHNICAL DATA SHEET 
Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

Compost Parameters Reported as (1111its of measure) Test Results Test Results 

I Plant Nutrients: %, weight basis Not reported Not reported 

i Moisture Content %, wet weight basis 38.5 5 
I 

Organic Matter Content %, dry weight basis 42.9 

pH units 6.28 

Soluble Salts 
dS/m (mmhos/cm) 6.8 

(electrical co11d11ctivity EC 5 ) 

I Particle Size or Sieve Size maxium aggregate size, inches 0.64 

Stability Indicator (respirometry) Stability Rating: 

CO2 Evolution mg COz-C/g OM/day 7.5 

mg COz-Clg TS/day 3.2 
Moderately Un-Stable 

; 

Maturity Indicator (bioassay) 

Percent Emergence average % of control 100.0 

Relative Seedling Vigor average% of control 86.7 

Select Pathogens PASS/FAIL: per US EPA Class A 
Fecal coliform standard, 40 CFR § 503.32(a) Pass 

I Pass Salmonella 
' 

Trace Metals PASS/FAIL: per US EPA Class A As, Cd, Cr, Cu,Pb,Hg 
standard, 40 CFR s 503.13, Pass 
Tables I and 3 Mo,Ni,Sc,Zn 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the co111111it111e11t to 
test their compost products on a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

Laboratory Group: Sep.12 C 1 Laboratory Number: 2090507-l /2 

Analyst: Assaf Sadch 
,vww.compostlab.com 
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Us COMPOSTING 
COUNCIL 

Snd af Te,·ting 
Assur,tn,:e 

Date Sampled/Received: 17 Sep. 12 / 19 Sep. 12 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 
Tulare 

CA 93274 (559) 686-1622 

Product Identification Compost --~-------i 
Zone 3 

COMPOST TECHNICAL DATA SHEET 
LABORATORY: Soil Control Lab; 42 1nga Way, Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

Compost Parameters Reported as (1111its of measure) Test Results Test Results 

Plant Nutrients: %. weight basis %, wet weight basis %, dry weight basis 

Nitrogen Total N 0.83 1.4 

Phosphorus !'20; 0.36 0.57 

Potassium K 20 0.83 1.3 

Calcium Ca 1.2 2.0 

Magnesium Mn 
b 0.31 0.50 

Moisture Content %, wet weight basis 38.5 

Organic Matter Content %, dry weight basis 42.9 

pH units 6.28 

Soluble Salts 
dS/rn (mmhos/em) 6.8 

(electrical co11d11clivily EC 5 ) 

Particle Size or Sieve Size % under 9.5 mm, dw basis 99.5 

Stability Indicator (respiromet,y) Stability Rating: 

CO2 Evolution 7.5 ,. 
" 

mg COrClg OM/di.i)I 
Moderately Un-Stable 

I 
I 

I 

; mg COrClg TS/day 3.2 

Maturity Indicator (bioassay) 

Percent Emergence average % of control 100.0 
...... 

Relative Seedling Vigor average% of control 86.7 

Select Pathogens PASS/FAIL: per US EPA Class A I standard, 40 CFR § 503.32(a) Pass Fecal coliform 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As,Cd,Cr,Cu,Pb,Hg 

I 
standard, 40 CFR § 503.13, I Pass 
Tables I and 3. Mo,Ni,Se,Zn 

Participants ill the US Composting Council's Seal of Testing Assurance Program have shown the commitment to 
test their compost products 011 11 prescribed bm;is 111ul provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

I ,ahonitory Group: Sep.12 C 1 Laboratory Number: 2090507-l/2 
Analyst: Assaf Sadch 

v,.rww.compostlab.com 



T~ us COMPOSTING TCCBI - Harvest Power 

COUNCIL John Jones 

24487 Rd. 140 

Se.ii of Testing Tulare CA 93274 (559) 686-1622 

~ ~ Assurance 
Product Identification: 

L1db2zr&s; Zone 3 

Date Sampled/Received: 17 Sep. 12 / 19 Sep. 12 

COMPOST TECHNICAL DATA SHEET for Caltrans 
LABORATORY: Soil Control Lab, 42 Hangar Way, Watsonville, CA 95076 tel (831) 724-5422 fax (831) 724-3188 www.compostlab.com 

Compost Parameters Test Results Reported as (units of measure) TMECC Test 

Method 

pH 6.28 Unitlcss 04.11-A I :5 Slurry pH 

Soluble Salts 04. J 0-A J :5 Sluny Method 
6.8 dS/m (mmhos/cm) 

(electrical conductivity) Mass Basis 

Moisture content 38.5 %, wet weight basis 
03.09-A - Total Solids and 

Moisture 

Organic Matter Content 42.9 %, d1y weight basis 
05.07-A Loss-on-Ignition 

Organic Matter Method (LOI) 

Maturity Indicator (bioassay) 

Percent Emergence 100.0 average% of control 05.05-A Germination and vigor 

Relative Seedling Vigor 86.7 average % of control 

05.08-B Carbon Dioxide 

Stability Indicator 7.5 mg C02-C/g OM/day Evoultion Rate 

%, d1y weight passing through 02.02°8 Sample Sieving for 

Particle Size 99.5 9.5mm Aggregate Size Classification 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

07.01-B Fecal coli forms 
standard. 40 CFR 503.32(a) 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

07.02 Samonella 
standard, 40 CFR 503.32(a) 

Physical Contaminants None Detected 
%. d1y weight basis 02.02-C - Man-Made Inerts 

Total content 

Physical Contaminants None Detected 
%, dry weight basis 02.02-C - Man-Made Jnens 

Sharps content 

PASS/FAIL: Per US EPA Class A 04.06-lleavy Metals standard, 
Heavy Metals Content Pass 

40 CFR 503. J 3, tables I and 3. and I Jazardous Elements 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to test their 
compost products on a prescribed basis and provide this data, along with compost end use instructions, as a means to better 
serve the needs of their compost customers. 

For additional infinwation pertaining to compost use, the specific compost parameters tested.for within the Seal of Testing 
assurance Program, or the program in general, log 011 to the US Composting Council's TMECC web-site at 
h ttp://www. f III ecc. org. 

This rnmpost product has been sampled and tested as required by the Seal of Testing assurance Program on the United States Composting Council 
(l"SCC), using certain methods from the "Test Methods for the Examination of Compost and Composting" manual. Test results arc available upon 

request by contacting the compost producer (address at top of page). The l1SCC makes no warranties regarding this product or its contmt, quality. 
or suitability for an)· particular use. 

Laboratory Group: Sep.12 C I Laboratory Number: 2090507-1/2 
Analyst: Assaf Sadch 

www.compostlab.com 



ANALYTICAi. CHEMISTS 
~nd 

BACTERIOLOGISTS 

SOIL CONTROL LAB 

TCCBI - Harvest Power 
24487 Rd. 140 
Tulare, CA 93274 

Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NH 4-N): 
Nitrate (NOrN): 
Org. Nitrogen (Org.-N): 
Phosphorus (as P20 5): 

Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (S04-S): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
Aglndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 

19 Sep. 12 
Zone 3 
2090507 - 1 /2 

Dry wt. As Revd. 
1.4 0.83 
670 410 
10 6.4 
1.3 0.80 

0.58 0.36 
2500 1600 
1.3 0.82 

11000 6900 
2.0 1.2 

0.50 0.31 
640 390 
30 18 
0 38.5 

0.12 0.073 
0.22 0.14 
NA 6.28 
25 40 
6.9 4.2 
6.8 NA 

42.9 26.4 
25.0 15.0 
57.1 35.1 
18 18 
10 10 

Dry wt. EPA Limit 
6900 -
3.1 41 

< 1.0 39 
14 1200 
3.8 -
49 1500 

9700 -
20 300 
220 -

< 1.0 17 
1.6 75 
11 420 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

I 

l!::5elenium (Se): < 1.0 36 mg/kg I 
_Zinc (Zn): 170 2800 mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account#: 2090507-1 /2-6908 
Group: Sep.12 C_1 #8 

Reporting Date: October 5, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC!g OM/day 7.5 7.9 
mg COrC!g TS/day 3.2 3.4 

Stability Rating moderately unstable moderately unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence (%) 100 100 
Seedling Vigor(%) 87 87 

Description of Plants fungus fungus 

Pathogens Results Units Rating 
Fecal Coliform < 2.0 MPN/g pass 
Salmonella <3 MPN/4g pass 
Date Tested: 19 Sep. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BO glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5 to 16 0.5 0.4 0.50 
G.3 to 9.5 2.7 2.9 0.41 
4.0 to 6.3 5.1 5.7 0.39 
2.0 to 4.0 12.6 19.3 0.29 
< 2.0 79.0 71.6 0.48 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled in accordance with TMECC procedures. 



Account No.: 
2090507 - 1/2 - 6908 
Group: Sep.12 C_1 No. 8 

INTERPRETATION: 

Is Your Compost Stable? 

Respiration Rate 
7.5 mg CO2-Cl 

Date Received 
Sample i.d. 
Sample l.d. No. 

Biode radation Rate of Your Pile 

g OM/day > <Moderate! Unstable> < 

19 Sep. 12 
Zone 3 
1/2 2090507 

Page one of three 

Unstable > < Hi h For Mulch 
Biologically Available Carbo.,n..._B_A_c..., ___ o.._t_im_u_m_D_e_..r_a_d_a_tio_n_R_a_te _______________________ _ 

7.9 mg CO2-Cl 
g OM/day 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
67 Ratio 

Ammonia N ppm 
670 mg/kg 

dry wt. 
Nitrate N ppm 

10 mg/kg 
dry wt. 

pH value 
6.28 units 

Cucumber Emergence 
100.0 percent 

> <Moderate! Unstable> < · , > < Hi h For Mulch 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature > < Immature 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature > < Immature 

r++++++ 
< 'Immature >l<. Mature 

+++++++++++++++++++++++++++++++++++++++++++++++++ 

< Immature ><Mature >< Immature 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

< Immature ><Mature 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 

< 1000 MPN/g dry wt. ~+<_+_s+=+a-+f_e+-.. +.·-.·. --------------------,--,..,.,-~,---,-.,,,.--.,,.,..-----------1 _ >l< High Fecal Coliform 
Salmonella 

Less than 3 /4g dry wt. +++++++ 

<Safe none detected > < Hi h .Salmonella Count > 3 er 4 rams 
Metals US EPA 503 

Pass dry wt. +++++++++ 

<All Metals Pass > < One or more Metals Fail 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.3 Percent ++++++++++++++++++++++++++ 

dry wt. <Low > < Avera e > < Hi h Nutrient Content 
Aglndex (Nutrients/ Sodium and Chloride Salts N+P205+K20 I Na + Cl 

10 Ratio +++++++++++++++++++++++++++++++++++++++++++++++++++ 
> < Nutrient and Sodium and Chloride Provider > < Nutrient Provider 

Plant Available Nitrogen (PAN Estimated release for first season 
6 lbsnon +++++++++++++++++++++++ 

wet wt. Low Nitro en Provider> < Avera e Nitro en Provider > <Hi h Nitro en Provider 
C/N Ratio 

18 Ratio +++++++++++++++++++++++++++++++++++ 

< Nitro en Release > < N-Neutral > < N-Demand> < Hi h Nitro en Demand 
Soluble Available Nutrients ,.;;&.;S;..a;,;,;l.;.ts;...E;;.C.;..;,5.;w.;/.;.w;,..;,;d.;w.,_ ______________________________ .. 

6.8 mmhos/cm +++++++++++++++++++++++++++++++++++ 
dry wt. SloRelease> < Avera e Nutrient Release Rate > <Hi h Available Nutrients 

Lime Content (CaC03) 
6.9 Lbs/ton 

dry wt. Avera e 

What are the physical properties of your compost? 

Percent Ash 

> < Hi h Lime Content as CaC03 

57.1 Pe~ent I+++++++++++++++++++++++++++++++++++++++++++++ 
dry wt. I< Hiah Oraanic Matter >I< Averaae >I< Hiah Ash Content 

I 
I 

Sieve Size%> 6.3 MM (0.25'_.'> .... _______________________________________ _ 

3.2 Percent I+++++++++++++++++++++++++ I 
dry wt. I All Uses >I< Size May Restrict Uses for Potting mix and Golf Courses I 



Account No.: 
2090507 - 1 /2 - 6908 
Group: Sep.12 C_1 No. 8 

INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

7.5 Moderate-selected use mg C02-C/g OM/day 

19Sep.12 
Zone 3 
1/2 2090507 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

7.9 Moderate-selected use mg C02-C/g OM/day 
Biologically Available Carbon (SAC) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAC test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAC test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
Is Your Compost Mature? 
AmmoniaN:NitrateN ratio 

67 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

____________ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
___ 6_7_0 ___ im_m--'a--'tu-'-r'--e ___ in an increase in pH. This combination results in a loss of volatile ammonia (it smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
___ 1_0 ___ im_m--'a-'tu'--r_e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH (<7) will retain ammonia, while a compost with high lime content 
___ 6_.2_8 ___ im_m....ca_tu.c...r_e ___ can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 

curing indicators apply. 
Cucumber Bioassay 

100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 
and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 

measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 I g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
co/iforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of bioso/ids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.3 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, 1-'hosphorus and Potassium. Reported units are consistent with those 
fo1mrl nn fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used tu supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 



Account No.: 

2090507 - 1 /2 - 6908 

Group: Sep.12 C_1 No. 8 

INTERPRETATION: 
Aglndex (Nutrients/Na+CI) 

Date Received 

Sample i.d. 

Sample l.d. No. 

19 Sep. 12 

Zone 3 

1/2 2090507 

Page three of three 

10 Average nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndex (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Aglndex of above 10 are good for increasing nutrient levels for all soils. Most.composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Ag Index is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

6 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the SAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

18 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feedstocks can start with a C/N ratio below 15 and are very unstable. A C/N ratio below 10 supplies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (SAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (ECS w/w dw - mmhos/cm) 

6.8 Average salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts + high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Aglndex is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

6.9 Average lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

57.1 Average ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size% > 6.3 MM (0.25") 

3.2 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screening, which size screen to use. The bulk density indicates if the fraction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic concentrations. 
Appendix: 

Plant Available Nitrogen (PAN) calculations: 
PAN = (X * (organic N)) + ((NH4-N) + (N03-N)) 
X value = If SAC < 2 then X = 0.1 

If SAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If C/N ratio > 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/ton (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
Available Potassium (K20) 

5.9 
0.82 
0.01 
4.7 

16.6 



Us COMPOSTING 
COUNCIL 

Sn1/ of Testing; 
Assurt1nce 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 
Tulare 

CA 93274 (559) 686-1622 

Product Identification Compost --~-------I 
Date Sampled/Received: 17 Sep 12 / 19 Sep. 12 Zone 3 Control 

COMPOST TECHNICAL DATA SHEET 
LABORATORY: Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 

~---
Compost Parameters Reported as (1111its of'measure) Test Results Test Results 

Plant Nutrients: %, weight basis Not reported Not reported 

Moisture Content 'Yo, wet weight basis 43.3 

Organic Matter Content %. dry weight basis 46.5 

pH units 5.03 

Soluble Salts 
dS/m (mmhos/crn) II 

(electrical co11d11ctivi1v EC 5 ) 

Particle Size or Sieve Size maxium aggregate size, inches 0.64 

Stability Indicator (respiromet1y) Stability Rating: 

CO2 Evolution mg COrClg OM/day 13 
Un-Stable 

mg C02-C/g TS/day 6.2 

Maturity Indicator (bioassay) 

Percent Emergence average% of control 100.0 
...... ... 

Relative Seedling Vigor average% of control 81.7 

Select Pathogens PASS/FAIL: per US EPA Class A ' 
standard, 40 CFR § 503.32(a) Pass Fecal coliform 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As,Cd,Cr,Cu,Pb,Hg 
standard, 40 CFR § 503. l 3, Pass 
Tables l and 3. ' 

Mo,Ni,Se,Zn 

Participants in the US Composting Council's Seal of Testing Assurance Program have shown the commitment to 
test their compost products on a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of their compost customers. 

Laboratory Group: Sep.12 C i Laboratory Number: 2090507-2/2 
Analyst: Assaf Sadeh 

www.compostlab.com 



Us COMPOSTING 
COUNCIL 

Sn,! of Testing 
Assur,ince 

Date Sampled/Received: 17 Sep. 12 / 19 Sep. 12 

TCCBI - Harvest Power 
John Jones 

24487 Rd. 140 
Tulare 

CA 93274 (559) 686-1622 

Product ldent(fication Compost 
---'---------! 

Zone 3 Control 

COMPOST TECHNICAL DATA SHEET 
>"""m- __ ._,_= - "" ,=<~ - -
I 

LABORATORY: Soil Control Lab; 42 Hangar Way; Watsonville, CA 95076 tel: 831.724.5422 fax: 831.724.3188 I 

r Compost Parameters Reported as (units ()fmeasure) Test Results Test Results 
! 

I Plant Nutrients: %, weight basis %, wet weight basis %, dry weight basis 

Nitrogen Total N 0.85 1.5 

Phosphorus P20s 0.36 0.61 

I Potassium K20 0.82 1.4 

Calcium Ca 0.86 1.5 

I Magnesium Mg 0.25 0.44 I 

I Moisture Content %, wet weight basis 43.3 

I Organic Matter Content %, dry weight basis 46.5 

pH units 5.03 

' I Soluble Salts 
dS/m (mmhos/cm) II I (electrical cmnluctivity EC 5 ) 

I Particle Size or Sieve Size % under 9.5 mm, dw basis 98.4 

I Stability Indicator (respiromet1y) Stability Rating: 
! 

CO2 Evolution mg COz-C/g OM/day 13 I 
I mg C02-C/g TS/day 6.2 

: Un-Stable 

I Maturity Indicator (bioassay) I 
I ' 

' 100.0 ' Percent Emergence average% of control I 

I 
i Relative Seedling Vigor average% of control 81.7 
! 

Select Pathogens PASS/FAIL: per US EPA Class A 
Pass Fecal coli(rmn standard, 40 CFR § 503.32(aJ 

Pass Salmonella 

Trace Metals PASS/FAIL: per US EPA Class A As,Cd,Cr,Cu,Pb,Hg 
standard. 40 CFR § 503. l 3, Pass 
Tables l and 3. Mo,Ni,Sc,Zn 

Participants in the US Composting Council's Seal r>f' Testing Assurance Program have shown the commitment to 
test their compost products on a prescribed basis and provide this data, along with compost end use instructions, as 
a means to better serve the needs of'their compost customers. 

Laboratory Group: Sep.12 C I Laboratory Number: 2090507-2/2 
Analyst: i\ssar Sadch 

www.compostlab.eorn 



~~ us COMPOSTING TCCBI - Harvest Power 

COUNCIL John Jones 

I 24487 Rd. 140 

~~ Seal of Testinrr Tulare CA 93274 (559) 686-1622 , D 

Assurance 
Product lde11tificatio11: 

,, dbrzrzs; Zone 3 Control 

Date Sampled/Received: I 7 Sep. 12 / 19 Sep. 12 

COMPOST TECHNICAL DATA SHEET for Caltrans 
LABORATORY: Soil Control Lab, 42 Hangar Way, Watsonville, CA 95076 tel (831) 724-5422 fax (831) 724-3188 www.compostlab.com 

Compost Parameters Test Results Reported as (1111its of'measure} TMECC Test 

Method 

pl-I 5.03 Unitlcss 04. I 1-/\ I :5 Slurry pl-! 

Soluble Salts 
11 dS/111 (mmhosicm) 

04. I 0-A I :5 Slurry Method 

(electrical conductivity) Mass Basis 

Moisture content 43.3 0/oi wet weight basis 
03.09-A- Total Solids and 

Moisture 

Organic Matter Content 46.5 o/c,. d1y weight basis 
05.07-A Loss-on-Ignition 

I 

Organic Matter Method (LOI) 

Maturity Indicator (bioassay) 

Percent Emergence 100.0 average 0/o of control 05.05-/\ Germination and vigor 

Relative Seedling Vigor 81.7 average% of control 

05.08-B Carbon Dioxide 

Stability Indicator 13 mg C02-C/g OM/day Evoultion Rate 

%, d1y weight passing through 02.02-B Sample Sieving for 

Particle Size 98.4 9.5 111111 Aggregate Size Classification 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

standard. 40 CFR 503.32(a) 
07.01-B Fecal colifonns 

Pathogens Pass 
PASS/FAIL: Per US EPA Class A 

07 .02 Samonella 
standard, 40 CFR 503.32(a) 

Physical Contaminants None Detected 
%, d1y weight basis 02.02-C - Man-Made Inerts 

Total content 

Physical Contaminants None Detected 
%, dry weight basis 02.02-C - Man-Made Ine11s 

Sharps content 

PASS/FAIL: Per US EPA Class A 04.06-Heavy Metals standard, 
Heavy Metals Content Pass 

40 CFR 503.13, tables i and 3. and Hazardous Elements 

Participants i11 the US Compm;ting Council's Seal of Testing Assurance Program have shown the commitment to test their 
compost products on a prescribed basis and provide this data, along with compost end use instructions, as a means to better 
serve the needs of their comvost customers, 

For additional information pertaininK to compost use, the specffic compost parameters te.~ted.fnr within the Seal(~{ Testing 
assurance Program, or the program in general, log on to the US Composting Council's TMECC web-site at 
http:/ !www,tmecc. org. 

This compost product has been sampled and tested as required by the Seal of Testing assurance Program on the United States Composting Council 
(USCC), using certain methods from the "Test Methods for the Examination of Compost and Composting" manual. Test results are available upon 
request by contacting the compost producer (address at top of page). The USCC makes no warranties regarding this product or its content, quality. 
or suitability for any particular use. 

Laboratory Group: Sep.12 C I Laboratory Number: 2090507-2/2 

Analyst: i\ssaf Sadeh  www.compostlab.com 



ANALYTICAL CHEMISTS 
and 

BACTERIOLOGISTS 

SOIL CONTROL LAB 

TCCBI - Harvest Power 
24487 Rd. 140 
Tulare, CA 9327 4 

Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NH 4-N): 
Nitrate (NOrN): 
Org. Nitrogen (Org.-N): 
Phosphorus (as P20 5): 

Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (S04-S): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
A~lndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 
Selenium (Se): 
Zinc (Zn): 

19Sep.12 
Zone 3 Control 
2090507 - 2/2 

Dry wt. As Revd. 
1.5 0.85 

2000 1200 
51 29 
1.3 0.74 

0.62 0.35 
2700 1600 
1.4 0.81 

12000 6800 
1.5 0.86 

0.44 0.25 
840 470 
23 13 
0 43.3 

0.12 0.068 
0.29 0.16 
NA 5.03 
22 38 

<0.1 <0.1 
11 NA 

46.5 26.4 
25.0 14.0 
53.5 30.3 
17 17 
9 9 

Dry wt. EPA Limit 
6600 -
2.7 41 

< 1.0 39 
13 1200 
3.4 -
38 1500 

9300 -
15 300 

190 -
< 1.0 17 
1.6 75 
13 420 

< 1.0 36 
140 2800 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account #: 2090507-2/2-6908 
Group: Sep.12 C_ 1 #9 

Reporting Date: October 5, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC!g OM/day 13 14 
mg COrC!g TS/day 6.2 6.7 

Stability Rating unstable unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence(%) 100 100 
Seedling Vigor (%) 82 83 

Description of Plants mushroom fungus 

Pathogens Results Units Rating 
Fecal Coliform < 2.0 MPN/g pass 
Salmonella <3 MPN/4g pass 

Date Tested: 19 Sep. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BO glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5to16 1.6 0.9 0.52 
6.3 to 9.5 4.6 3.4 0.40 
4.0 to 6.3 8.5 9.1 0.28 
2.0 to 4.0 19.9 25.1 0.24 
< 2.0 65.4 61.5 0.32 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled 1n accordance with TMECC procedures. 



Account No.: 
2090507 - 2/2 - 6908 
Group: Sep.12 C_ 1 No. 9 

INTERPRETATION: 

Is Your Compost Stable? 

Date Received 
Sample i.d. 
Sample l.d. No. 

Respiration Rate Biode radation Rate of Your Pile 

19 Sep. 12 
Zone 3 Control 
2/2 2090507 

Page one of three 

13 mg CO2-Cl +++++++++++++++++++++++++++++++++++++++++++++++++++ 
g OM/day > <Moderate! Unstable> < Unstable > < Hi h For Mulch 

Biologically Available Carbon BAG O timum De radation Rate 
14 mg CO2-Cl +++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

g OM/day > <Moderate! Unstable> < Unstable > < Hi h For Mulch 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
39 Ratio 

Ammonia N ppm 
2000 mg/kg 

dry wt. 
Nitrate N ppm 

51 mg/kg 
dry wt. 

pH value 
5.03 units 

Cucumber Emergence 
100.0 percent 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature > < ··. Immature 

Ve Mature>< Mature 

><Immature 

< Immature :::,; .,:.iMature 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 

< 1000 MPN/g dry wt.11-:-+-;-;-;e_+_+_. ------------~...,.,_-.-.,:-·:,-:;:-,,~-L->-1<-:H~. -ig_h_F=,e-ca-· -1 c=.·-ol=if-or-m-·'··-:-".-".------.-:.-11 

Salmonella 
Less than 3 /4g dry wt. 

Metals US EPA 503 
Pass dry wt. 

+++++++ 

<Safe none detected 

+++++++++ 

<AH Metals Pass 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.6 Percent 

dry wt. <Low > <Avera e 
Aglndex (Nutrients/ Sodium and Chloride Salts 

9 Ratio "+-+""+""+_+_+-+""+"'+_+_+_+_+_+·+"'+_+_+_+_+_+_+_+_+_+·+"'+_+_+_+_+_+-+"'+ .... +=+=+=+=+=+=+-+=+=+=+"-"""'==="""'-------------

><Nutrient andSodiuinand:ChloddtN?ro\iider: ,,,.:,\;>;,, <'Nutrient Provider 

wet wt. 
C/N Ratio 

17 Ratio 

Soluble A~at::h~~/~~nts •~-;-+-a +-1\-s·+"';-;-}.,.+-:-~-:-/•+w_+""+-+_+_+_+_+-+"'+"'+_+_+_+_+_+_+_+_+_+_+.,..,.+_+_+_+-+"'+·+-+_+_+_+_+·+-+-+"'+"'+"'+·+-+"'+_+ ___________ _ 

dry wt. SJ.oRele.a$e>. < Avera eNutrient.Re!ease.'1:~ate: :,;,. <:Hi h:Available:Nuttients 
Lime Content (CaC03) 

O Lbs/ton 
dry wt. <Low><: ' Avera e 

What are the physical properties of your compost? 

Percent Ash 

· > <··Hi h · lime Content as GaC03 

53.5 Percent ++++++++++++++++++++++++++++++++++++++++++ 
diy vvt. 1;:: ·'-·High'Oiganic·rv1atter ·· ,,., >i< AV~i'i:l}ie , :::-j<;: 'Hifjh·Ash:Ciintent 

Sieve Size % > 6.3 MM (0.25" 
6.2 Percent '"+"'"+'"+_+_+.,..,.+_+_+-+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+-+"'+"'+"'+'"+'"+'"+'". +"'. +"'. "'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+"'+-----------------. 

dry wt. > < .Size Ma Restrict Uses for Pottin mix and Golf CourSes 



Account No.: 
2090507 - 2/2 - 6908 
Group: Sep.12 C_1 No. 9 

INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

13 High-for mulch mg C02-C/g OM/day 

19 Sep. 12 
Zone 3 Control 
2/2 2090507 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

14 High-for mulch mg C02-C/g OM/day 
Biologically Available Carbon (BAC) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAC test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAC test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
Is Your Compost Mature? 
AmmoniaN:NitrateN ratio 

39 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

____________ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
__ .;;;2:..;.0..;;.0..;;.0 __ ...:im-'-"-'m"'a""t"'"ur...:e ___ in an increase in pH. This combination results in a loss of volatile ammonia (it smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
__ ____c5..c.1 ___ m-'a"'t""u'-'re'--___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH (<7) will retain ammonia, while a compost with high lime content 
__ ...:5:..c.0.:..3.:.___-"im-'-"-'m"'a""t"'"ur...:e'----can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 

curing indicators apply. 
Cucumber Bioassay 

100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 
and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 

measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 / g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.6 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 



Account No .. 

2090507 - 2/2 - 6908 

Group: Sep.12 C_1 No. 9 

INTERPRETATION: 
Aglndex (Nutrients/Na+CI) 

Date Received 

Sample i.d. 

Sample l.d. No. 

19 Sep. 12 

Zone 3 Control 

2/2 2090507 

Page three of three 

9 Average nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Ag Index(< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Aglndex of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Ag Index is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

9 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

17 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feed stocks can start with a C/N ratio belO\"I 15 and are very unstable. A C/N ratio belovv 1 O supplies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (EC5 w/w dw - mmhos/cm) 

11 High salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Ag Index is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

0 Low lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

53.5 Average ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size % > 6.3 MM (0.25") 

6.2 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, ,md if screening, which size screen to use. The bulk density imJil;al!cJs if lhe fraction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic concentrations. 
Appendix: 

Pl,rnt Available Nitrogen (PAN) calculations: 
PAN= (X * (organic N)) + ((NH4-N) + (N03-N)) 
X value = If BAC < 2 then X = 0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

NotP.: If C/N ratio > 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/lu11 (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
Available Potassium (K20) 

9.3 
2.40 
0.06 

4.7 
16.4 



ANALYTICAL CHElvHSTS 
and 

BACTERIOLOGISTS 

SOIL CONTROL LAB 

TCCBI - Harvest Power 
24487 Rd. 140 
Tulare, CA 93274 

Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NH 4-N): 
Nitrate (N03-N): 
Org. Nitrogen (Org.-N): 
Phosphorus (as P20 5 ): 

Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (S04-S): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03 ): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
Aqlndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 
Selenium (Se): 
Zinc (Zn): 

19 Oct. 12 
Zone #1- Cure 
2100583 - 1 /2 

Dry wt. As Revd. 
1.4 0.94 
690 460 
6.1 4.0 
1.3 0.86 

0.65 0.43 
2800 1900 
1.4 0.92 

11000 7600 
2.3 1.5 

0.47 0.31 
2000 1300 

19 13 
0 33.7 

0.13 0.086 
0.19 0.13 
NA 6.12 
22 34 
1.8 1.2 
7.5 NA 

37.3 24.7 
21.0 14.0 
62.7 41.6 
15 15 

> 10 > 10 

Dry wt. EPA Limit 
8300 -
3.0 41 

< 1.0 39 
15 1200 
2.7 -
69 1500 

11000 -
17 300 

160 -
< 1.0 17 
1.5 75 
10 420 

< 1.0 36 
140 2800 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account#: 2100583-1/2-6908 
Group: Oct.12 C #26 

Reporting Date: November 1, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC!g OM/day 7.5 8.8 
mg COrC!g TS/day 2.8 3.3 

Stability Rating moderately unstable unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence (%) 100 100 
Seedling Vigor (%) 100 100 

Description of Plants healthy healthy 

Pathogens Results Units Rating 
Fecal Coliform > 1200 MPN/g fail 
Salmonella <3 MPN/4g pass 
Date Tested: 19 Oct. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BO glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5 to 16 2.1 4.0 0.23 
6.3 to 9.5 3.7 4.0 0.42 
4.0 to 6.3 10.2 11.1 0.41 
2.0 to 4.0 18.1 25.4 0.31 
< 2.0 65.8 55.6 0.52 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled 1n accordance with TMECC procedures. 



Account No.: 
2100583 - 1/2 - 6908 
Group: Oct.12 C No. 26 

Date Received 
Sample i.d. 
Sample l.d. No. 

INTERPRETATION: 

Is Your Compost Stable? 

Respiration Rate Biode radation Rate of Your Pile 
7.5 mg CO2-Cl +++++++++++++++++++++++++++++ 

g OM/day > <Moderate! Unstable> < 

19 Oct. 12 
Zone #1- Cure 
1/2 2100583 

Page one of three 

Unstable > < Hi h For Mulch 
Biologically Available Carbo .. n_,_B;,;A..;C.;;... ___ o;..;t.im_u_m __ D_e....,r_a_d_at_io;.;n ..... R_a_te ...... ______________________ _ 

8.8 mg CO2-Cl 
g OM/day 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
110 Ratio 

Ammonia N ppm 
690 mg/kg 

dry wt. 
Nitrate N ppm 

6.1 mg/kg 
dry wt. 

pH value 
6.12 units 

Cucumber Emergence 
100.0 percent 

Unstable > < Hi h For Mulch 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature· > < Immature 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature> <, Mature > < Immature 

r+++ 
< •, Immature >i< Mature 

::, <Mature ><Immature 

<;<Immature ><Mature 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 
> 1000 MPN/g dry wt. ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++'f 

<:iSafe , > < Hi h Fecal Coliform 
Salmonella 

Less than 3 /4g dry wt. 1-+-.+,,.+...,+,..+_+,...+,..,......,,..._,....,,....,..,.-,.,---,,-----,,-,--,-,-,-,--,-...,..,,,....,...,,_,..--,,_.,,,...--,...,..,.....,,--.,..,...--.,,....-----,---1 
<Safe: • none,detected , > <Hi h Salmonella Count> 3 er4' rams 

Metals US EPA 503 
Pass dry wt. +++++++++ 

<All Metals Pas:s; , 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.4 Percent 

dry wt <•Avera·e, 

Aglndex (Nutrients/ Sodium .. a_n_d_C_h_l_o_ri_d_e_s_a_l_ts.._ ________ ....,._ ____ _.......,_=-"'==~=~~--------. 
11 Ratio 

Plant Available Nitrogen (PAN Estimated release for first season 
7 lbs/ton ++++++++++++++++++++++++++ 

wet wt. Low/Nitro en Provider> < :fc :,<Avera e:Nitfo eh Provider 
C/N Ratio 

15 Ratio +++++++++++++++++++++++++++++ 
t:> <N~Neutral > <:N 1Dcmahdii> < Hi h Nitro en Demand'·'·· 

Soluble A;~i::h~~/~~nts .. ~-!-+-a +-1~-s +.._;-;-}-+-:-~-:-/-+w"'+""+"'+"'+"'+-+·+·+·+·+"'+"'+·+·+·+·+·+"'"+"'"+·+·+·+·+-+---------------------

dry wL SloReleaSe.? s,.A>(ei;a e Nufrieri.t Rel!:!as,e:Rate: ,<> s:Hi h Available Nutrients , 
Lime Content (CaC03) 

1.8 Lbs/ton 
dry wt. • Avera e.i' > < Hi h ·Lime Content as CaC03 

What are the physical properties of your compost? 

Percent Ash 
62.7 Percent +++++++++++++++++++++++++++++++++++++++++++++++++ 

d1y vvt. 1-::: :.:.HiQflOiganic tv1att6i ,. _>:J<'" AVt:.1ti}te >j< HiQh ASh Content 

Sieve Size % > 6.3 MM (0.25°.,.·1 .... _,..,..,..,.. __ -.-.-.-.-------.-.-.--------,-,-,-,-,-------------------. 
5.9 Percent !++++++++++++++++++++++++++++++++++++++++++++++ ; 

dry wt. I All Uses ,· >I< Size May Restrict Uses forPottinq mix and Golf Courses ,, I 



Account No.: 
2100583 - 1/2 - 6908 
Group: Oct.12 C No. 26 

INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

7.5 Moderate-selected use mg CO2-Gig OM/day 

19 Oct. 12 
Zone #1- Cure 
1/2 2100583 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

8.8 Moderate-selected use mg CO2-Gig OM/day 
Biologically Available Carbon (BAG) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAG test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAG test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
Is Your Compost Mature? 
AmmoniaN:NitrateN ratio 

110 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

------------the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
___ 6_9_0'-----'im~m"'a"'"tu'"'r-'e ___ in an increase in pH. This combination results in a loss of volatile ammonia (it smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
___ 6_._1 __ --'im~m"'a"'"tu'"'r-'e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH(<?) will retain ammonia, while a compost with high lime content 

---'6_.1_2 __ --'im~m"'a"'"tu'"'r""'e ___ can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 
curing indicators apply. 

Cucumber Bioassay 
100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 

and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 
measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

> 1000 I g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.4 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 
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INTERPRETATION: Page three of three 
Aglndex (Nutrients/Na+CI) 

11 High nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndcx (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Ag Index of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Ag Index is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

7 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

15 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feeds tocks can start with a C/N ratio belo\v 15 and are very unstable. A C/N ratio belovv 10 supplies Niirogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (ECS w/w dw - mmhos/cm) 

7.5 Average salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Aglndex is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

1.8 Low lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

62. 7 High ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size% > 6.3 MM (0.25") 

5.9 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screening, which size screen to use. The bulk density i11uiGales if the fraction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic concentrations. 
Appendix: 

Pinnt Av;;,ilable Nitrogen (PAN) calculations: 
PAN= (X * (organic N)) + ((NH4-N) + (N03-N)) 
Xvalue= lfBAC<2thenX=0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If ON ratio > 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/ton (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
Avc1ilc1blc Potnssium (1<20) 

6.6 
0.92 
0.01 

5.5 
18.3 
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Attn: John Jones 

Date Received: 
Sample Identification: 
Sample ID#: 

Nutrients 
Total Nitrogen: 
Ammonia (NHrN): 
Nitrate (N03-N): 
Org. Nitrogen (Org.-N): 
Phosphorus (as P20 5 ): 

Phosphorus (P): 
Potassium (as K20): 
Potassium (K): 
Calcium (Ca): 
Magnesium (Mg): 
Sulfate (S04-S): 
Boron (Total B): 
Moisture: 
Sodium (Na): 
Chloride (Cl): 
pH Value: 
Bulk Density : 
Carbonates (CaC03): 

Conductivity (EC5): 
Organic Matter: 
Organic Carbon: 
Ash: 
C/N Ratio 
Aqlndex 

Metals 
Aluminum (Al) 
Arsenic (As): 
Cadmium (Cd): 
Chromium (Cr): 
Cobalt (Co) 
Copper (Cu): 
Iron (Fe): 
Lead (Pb): 
Manganese (Mn): 
Mercury (Hg): 
Molybdenum (Mo): 
Nickel (Ni): 
Selenium (Se): 
Zinc (Zn): 

19 Oct. 12 
Zone #2- Cure 
2100583 - 2/2 

Dry wt. As Revd. 
1.2 0.90 
290 210 
5.7 4.1 
1.2 0.87 

0.72 0.52 
3200 2300 
1.4 0.98 

11000 8100 
2.4 1.7 

0.61 0.45 
1300 910 
28 20 
0 27.6 

0.11 0.080 
0.19 0.14 
NA 7.33 
28 38 
15 11 
4.2 NA 

32.9 23.8 
17.0 13.0 
67.1 48.6 
14 14 

> 10 > 10 

Dry wt. EPA Limit 
9100 -
3.0 41 

< 1.0 39 
13 1200 
4.0 -
54 1500 

12000 -
20 300 

230 -
< 1.0 17 
1.7 75 
11 420 

< 1.0 36 
170 2800 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account #: 2100583-2/2-6908 
Group: Oct.12 C #27 

Reporting Date: November 1, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC/g OM/day 6.2 7.1 
mg COrC/g TS/day 2.1 2.3 

Stability Rating moderately unstable moderately unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence (%) 100 100 
Seedling Vigor(%) 100 100 

Description of Plants healthy healthy 

Pathogens Results Units Rating 
Fecal Coliform 340 MPN/g pass 
Salmonella <3 MPN/4g pass 

Date Tested: 19 Oct. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BO glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5 to 16 0.0 0.0 0.00 
6.3 to 9.5 1.7 1.8 0.55 
4.0 to 6.3 3.9 5.3 0.42 
2.0 to 4.0 10.8 17.5 0.36 
< 2.0 83.6 75.4 0.64 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled 1n accordance with TMECC procedures. 



Account No.: 
2100583 - 2/2 - 6908 

19 Oct. 12 
Zone #2- Cure 

Group: Oct.12 C No. 27 

Date Received 
Sample i.d. 
Sample l.d. No. 2/2 2100583 

INTERPRETATION: Page one of three 

is Your Compost Stable? 

Respiration Rate Biode radation Rate of Your Pile 
6.2 mg CO2-Ci ++++++++++++++++++++++++ 

g OM/day > <Moderate! Unstable>< Unstable > < Hi h For Mulch 
Biologically Available Carbo .. n..._B_A_c ..... ___ O..._t .. im .. u .. m ..... D .. e .... r .. a .. d,.at .. io_n __ R_a.,.te.._ ______________________ _ 

7.1 mg CO2-Cl 
g OM/day Unstable > < Hi h For Mulch 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
51 Ratio +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ammonia N ppm 
290 mg/kg 

dry wt. 
Nitrate N ppm 

5.7 mg/kg 
dry wt. 

pH value 
7.33 uniis 

Cucumber Emergence 
100.0 percent 

Ve Mature>< Mature 

++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature 

r+++ 
< Immature 

< Immature 

ls Your Compost Safe Regarding Health? 

Fecal Coliform 

> < Immature 

> < Immature 

>i< Mature 

><Immature 

> <Mature 

< 1 OOO MPN/g dry wt.i J..:-+-;~:-;e_+_+ ______ ...,...... ___ -,-__ _,.,_,,. _____ ,..>.,.>-1<-.'--H-ig~h-F~e-ca-· -1~c-o=lif~o-rm-· ->-· -------.. -,11 Salmonella ___ ..., _______________________ _.. __ ....,..,._,....,...;;;.....;,.......,. ___ ................. 

Less than 3 /4g dry wt. 

Metals US EPA 503 
Pass dry wt. 

+++++++ 

<Safe none detected 

+++++++++ 

<All Metals Pass 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.3 Percent +++++++++++++++++++++++++ 

> < One or more Metals Fail 

dry wt. <Low '-?'<Avera e .. , > :><Hi hNutrieht Content 
Aglndex (Nutrients I Sodium and Chloride Salts N+P205+K20 I Na + Cl 

11 Ratio +++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
.'> < Nutrienfah!lSodiumand Chlorlde>Provlder'r: 

Plant Available Nitrogen (PAN Estimated release for first season 
6 lbs/ton ++++++++++++++++++++++ 

wet wt. Low.Nitro enProvider.:, < : .:.Avera e Nitro en:Provider.'' · 
C/N Ratio 

14 Ratio +++++++++++++++++++++++++++ 
<Nitro· en:-Release. > <N,Neutral> <NcDemand::> ~ 

Soluble A:~1::h~~~~nts .~-:,-+-a+_lt+_s + .. + .. E+-:-:,-:-+-':-+-~-~-+""+""+""+""+-+-----------------------------. 

dry wt. SloRelease:,,, .<:,:Avera e.Nutrient Release Rate :;-;> <Hi fi,,Availabfe:Nutrients 
Lime Content (CaC03) 

15 Lbs/ton 
dry wt. 

++++++++++++++++++++++++ 
< Low > <. , Avera e • > < Hi h Ume Content as GaC03 

What are the physical properties of your compost? 

Percent Ash 
67.1 Percent +++++++++++++++++++++++++++++++++++++++++++++++++++++ 

d(y wt. 1< High Orgtff,ic' iviaHc:r · -"i"- Average >j< iitgh Ash Gonteht 

Sieve Size%> 6.3 MM (0.25',.'l-~-~~~--------------------------------.... 
1.7 Percent I+++++++++++++ i 

dry wt. I All Uses . . >I< Size May Restrict Uses for Pottinq mix and Golf Courses .· .. . : I 



Account No.: 
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INTERPRETATION: 
Is Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

6.2 Moderate-selected use mg C02-C/g OM/day 

19 Oct. 12 
Zone #2- Cure 
2/2 2100583 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

7.1 Moderate-selected use mg C02-C/g OM/day 
Biologically Available Carbon (BAC) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAC test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAC test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
ls Your Compost Mature? 
AmmoniaN:NitrateN ratio 

51 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

------------ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
__ _:2::.:9::..:0:...._ _ _.:.:mc..:a::..:tc:::u~re:...._ ___ in an increase in pH. This combination results in a loss of volatile ammonia (it smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
___ 5._7 ___ im_m_a_tu_r_e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH (<7) will retain ammonia, while a compost with high lime content 
___ 7_.3_3 ___ m_a_t_u_re ____ can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 

curing indicators apply. 
Cucumber Bioassay 

100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 
and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 

measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 I g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.3 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 
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11 High nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndex (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Aglndex of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Ag Index is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

6 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

14 Indicates maturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feed stocks can start v;ith a C/N ratio belov11· 15 and are very unstable. A C/N ratio be/ow 10 suppiies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (ECS w/w dw - mmhos/cm) 

4.2 Average salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Aglndex is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

15 Average lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

67.1 High ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size % > 6.3 MM (0.25") 

1. 7 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screet1i11y, which size screen to use. The bulk density indicates if the traction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic concentrations. 
Appendix: 

Plant Available Nitrogen (PAN) calculations: 
PAN= (X * (organic N)) + ((NH4-N) + (N03-N)) 
X value= If BAC < 2 then X = 0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If C/N ratio> 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lbs/ton (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
Available Potassium (K20) 

5.8 
0.42 
0.01 

6.7 
19.5 
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Attn: John Jones 

Date Received: 26 Oct. 12 
Sample Identification: Zone-3 Cure 
Sample ID#: 2100765 - 1/2 

Nutrients Dry wt. As Revd. 
Total Nitrogen: 1.5 1.0 
Ammonia (NH 4-N): 1500 1000 
Nitrate (NOrN): 43 29 
Org. Nitrogen (Org.-N): 1.3 0.87 
Phosphorus (as P20 5): 0.63 0.42 
Phosphorus (P): 2800 1900 
Potassium (as K20): 1.4 0.94 
Potassium (K): 12000 7800 
Calcium (Ca): 1.8 1.2 
Magnesium (Mg): 0.44 0.29 
Sulfate (S04-S): 1300 900 
Boron (Total 8): 27 18 
Moisture: 0 33.1 
Sodium (Na): 0.13 0.085 
Chloride (Cl): 0.27 0.18 
pH Value: NA 4.71 
Bulk Density : 18 27 
Carbonates (CaC03): <0.1 <0.1 
Conductivity (EC5): 10 NA 
Organic Matter: 53.8 36.0 
Organic Carbon: 28.0 19.0 
Ash: 46.2 30.9 
C/N Ratio 18 18 
Aglndex 9 9 

Metals Dry wt. EPA Limit 
Aluminum (Al) 5700 -
Arsenic (As): 2.7 41 
Cadmium (Cd): < 1.0 39 
Chromium (Cr): 12 1200 
Cobalt (Co) 2.7 -

Copper (Cu): 58 1500 
Iron (Fe): 8000 -
Lead (Pb): 19 300 
Manganese (Mn): 170 -
Mercury (Hg): < 1.0 17 
Molybdenum (Mo): 1.8 75 
Nickel (Ni): 8.9 420 
Selenium (Se): < 1.0 36 
Zinc (Zn): 160 2800 

units 
% 

mg/kg 
mg/kg 

% 
% 

mg/kg 
% 

mg/kg 
% 
% 

mg/kg 
mg/kg 

% 
% 
% 

unit 
lb/cu ft 
lb/ton 

mmhos/cm 
% 
% 
% 

ratio 
ratio 

units 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

TEL: 831-724-5422 
FAX: 831-724-3188 
www.compostlab.com 

Account#: 2100765-1/2-6908 
Group: Oct.12 D #22 

Reporting Date: November 6, 2012 

Stability Indicator: Biologically 
CO2 Evolution Respirometery Available C 
mg COrC!g OM/day 23 23 
mg COrC!g TS/day 12 12 

Stability Rating very unstable very unstable 

Maturity Indicator: Cucumber Bioassay 
Compost:Vermiculite(v:v) 1:1 1 :3 
Emergence (%) 100 100 
Seedling Vigor (%) 83 93 

Description of Plants fungus fungus 

Pathogens Results Units Rating 
Fecal Coliform < 2.0 MPN/g pass 
Salmonella <3 MPN/4g pass 

Date Tested: 26 Oct. 12 

Inerts % by weight 
Plastic < 0.5 
Glass < 0.5 
Metal < 0.5 
Sharps ND 

Size & Volume Distribution 
MM % by weight % by volume BO glee 
> 50 0.0 0.0 0.00 
25 to 50 0.0 0.0 0.00 
16 to 25 0.0 0.0 0.00 
9.5 to 16 2.5 2.5 0.35 
6.3 to 9.5 7.5 8.4 0.32 
4.0 to 6.3 8.7 10.9 0.28 
2.0 to 4.0 15.5 21.0 0.26 
< 2.0 65.9 57.1 0.41 
Bulk Density Description:<.35 Light Materials, 
.35-.60 medium weight materials, >.60 Heavy Materials 

Analyst: Assaf Sadeh 

*Sample was received and handled 1n accordance with TMECC procedures. 



Account No.: 
2100765 - 1/2 - 6908 
Group: Oct.12 D No. 22 

INTERPRETATION: 

is Your Compost Stable? 

Date Received 
Sample i.d. 
Sample l.d. No. 

Respiration Rate Biode radation Rate of Your Pile 

260ct.12 
Zone-3 Cure 
1/2 2100765 

Page one of three 

23 mg CO2-Ci +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
g OM/day Unstable > < Hi h For Mulch 

Biologically Available Carbo .. n...._B_A __ C.._~-----~-...,.~~---~~-~--~~-----------------. 
23 mg CO2-Ci 

g OM/day Unstable > < Hi h For Mulch 

Is Your Compost Mature? 

AmmoniaN/NitrateN ratio 
35 Ratio 

Ammonia N ppm 
1500 mg/kg 

dry wt. 
Nitrate N ppm 

43 mg/kg 
dry wt. 

pH value 
4.71 units 

Cucumber Emergence 
100.0 percent 

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Ve Mature>< Mature > < Immature. 

+++++++++++++++++++++++++++++++++ 
< Immature > < Mature 

> <'Mature! 

Is Your Compost Safe Regarding Health? 

Fecal Coliform 

< 1000 MPN/g dry wt.11-:-,~'"'\;=-:...,;e,...+_+_, .-. ------,-,-----,-,...,...,...,...,...,...,..,,,,,__>.,.j<-:"'H"'"ig"'"h""F=-.e..,.ca-. "'"1;""c,...o"'Hf"""o"'1tn_,.· ,-_--,---,---,-..,,,...-t 

Salmonella 
Less than 3 /4g dry wt. 

Metals US EPA 503 
Pass dry wt. 

+++++++ 

<Safe none detected 

+++++++++ 
<All Metals Pass 

Does Your Compost Provide Nutrients or Organic Matter? 

Nutrients (N+P205+K20) 
3.6 Percent ++++++++++++++++++++++++++++ 

dry wt. slow · · ... > < Avera e 

> < One.ormoreMetals,Fail· 

Aglndex (Nutrients/ Sodium and Chloride Salts 
9 Ratio •+·+=+·+·+-+-+·+""+·+·+·+·+-+""+;.,+ .. +_+_+_+_+_+_+_+_+_+_+_+_+_+_+_+ .. +.,+'"+-+'"+.;;+,;;+,;;+_+"'+=+=+=+"'+"'+"""'"""'.-.1.1..-------------

> < Nutrient and Sodium and Chloride,Provideri 
Plant Available Nitrogen (PAN Estimated release for first season 

10 ibs/ton ++++++++++++++++++++++++++++++++++++++ 
wet wt. ·owNitro en Provider>< Avera· eNitro en Provider, 

C/N Ratio 
18 Ratio 

> <·N·Neutral > < N°Demand> < ·1Ji· hNifro en Demarrd·:,:,·1:,,,·""'.,: 

10 mmhos/cm 
dry wt. 

Lime Content (CaC03) 
O Lbs/ton 

dry wt. 

e.NutrientRe!ease,.Rate< ·,> .:Hi h:Available'Nutfients 

Avera e· > < Hi h ,,ume Content as CaC03. 

What are the physical properties of your compost? 

Percent Ash 
46.2 Percent ++++++++++++++++++++++++++++++++++++ 

u, y wt. ,~·.::>r-Hgh·'Ot9ar,1c· fv1attet >j< High Ash Content 

Sieve Size%> 6.3 MM (0.25'.i' ---------------------------------------. 10.0 Percent ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ii+++++++++++i 

dry wt. All Uses > < Size Ma Restrict Uses forPottin mix and Golf Courses · 



Account No.: 
2100765 - 1/2 - 6908 
Group: Oct.12 D No. 22 

INTERPRETATION: 
ls Your Compost Stable? 
Respiration Rate 

Date Received 
Sample i.d. 
Sample l.d. No. 

23 High-for mulch mg C02-C/g OM/day 

26 Oct. 12 
Zone-3 Cure 
1/2 2100765 

Page two of three 

The respiration rate is a measurement of the biodegradation rate of the organic matter in the sample (as received). 
The respiration rate is determined by measuring the rate at which CO2 is released under optimized moisture and 
temperature conditions. 
Biologically Available Carbon 

23 High-for mulch mg C02-C/g OM/day 
Biologically Available Carbon (BAG) is a measurement of the rate at which CO2 is released under optimized moisture, temperature, 
porosity, nutrients, pH and microbial conditions. If both the RR and the BAG test values are close to the same value, the pile is 
optimized for composting. If both values are high the compost pile just needs more time. If both values are low the compost has 
stabilized and should be moved to curing. BAG test values that are higher than RR indicate that the compost pile has stalled. This 
could be due to anaerobic conditions, lack of available nitrogen due to excessive air converting ammonia to the unavailable nitrate 
form, lack of nitrogen or other nutrients due to poor choice of feedstock, pH value out of range, or microbes rendered non-active. 
ls Your Compost Mature? 
AmmoniaN:NitrateN ratio 

35 immature 
Composting to stabilize carbon can occur at such a rapid rate that sometimes phytotoxins remain in 

____________ the compost and must be neutralized before using in high concentrations or in high-end uses. This 
Ammonia N ppm step is called curing. Typically ammonia is in excess with the break-down of organic materials resulting 
__ ..;.1.;;.5.;;.0.;;.0 __ .c.im'-"-'-m:..;;a;.;.tu"'r..;;;e ___ in an increase in pH. This combination results in a loss of volatile ammonia {ii smells). Once this toxic 
Nitrate N ppm ammonia has been reduced and the pH drops, the microbes convert the ammonia to nitrates. A low 
__ __..;.4.:;.3 __ _..;.im'-"-'-m:..;;a;.;.tu"'r..;;;e ___ ammonia + high nitrate score is indicative of a mature compost, however there are many exceptions. 
pH value For example, a compost with a low pH (<7} will retain ammonia, while a compost with high lime content 
__ ....;4.;...7:....1.;__ _ _..;.im'-"-'-m:..;;a;.;.tu'"r..;;;e ___ can lose ammonia before the organic fraction becomes stable. Composts must first be stable before 

curing indicators apply. 
Cucumber Bioassay 

100.0 Percent Cucumbers are chosen for this test because they are salt tolerant and very sensitive to ammonia 
and organic acid toxicity. Therefore, we can germinate seeds in high concentrations of compost to 

measure phytotoxic effects without soluble salts being the limiting factor. Values above 80% for both percent emergence and 
vigor are indicative of a well-cured compost. Exceptions include very high salts that affect the cucumbers, excessive concentrations 
of nitrates and other nutrients that will be in range when formulated to make a growing media. In addition to testing a 1 :1 compost: 
vermiculite blend, we also test a diluted 1 :3 blend to indicate a more sensitive toxicity level. 
Is Your Compost Safe Regarding Health? 
Fecal Coliform 

< 1000 / g dry wt. Fecal coliforms can survive in both aerobic and anaerobic conditions and is common in all initial 
compost piles. Most human pathogens occur from fecal matter and all fecal matter is loaded in fecal coliforms. Therefore fecal 
coliforms are used as an indicator to determine if the chosen method for pathogen reduction (heat for compost) has met the 
requirements of sufficient temperature, time and mixing. If the fecal coliforms are reduced to below 1000 per gram dry wt. it is 
assumed all others pathogens are eliminated. Potential problems are that fecal coliform can regrow during the curing phase or 
during shipping. This is because the conditions are now more favorable for growth than during the composting process. 
Salmonella Bacteria 
Less than 3 3 / 4g dry wt. Salmonella is not only another indicator organism but also a toxic microbe. It has been used in the 
case of biosolids industry to determine adequate pathogen reduction. 
Metals 

Pass The ten heavy metals listed in the EPA 503 regulations are chosen to determine if compost 
can be applied to ag land and handled without toxic effects. Most high concentrations of heavy metals are derived from 
woodwaste feedstock such as chrome-arsenic treated or lead painted demolition wood. Biosolids are rarely a problem. 
Does Your Compost Provide Nutrients or Organic Matter? 
Nutrients (N+P205+K20) 

3.6 Average nutrient content 
This value is the sum of the primary nutrients Nitrogen, Phosphorus and Potassium. Reported units are consistent with those 
found on fertilizer formulations. A sum greater than 5 is indicative of a compost with high nutrient content, and best used to supply 
nutrients to a receiving soil. A sum below 2 indicates low nutrient content, and is best-used to improve soil structure via the 
addition of organic matter. Most compost falls between 2 and 5. 



Account No.: 

2100765 - 1/2 - 6908 

Group: Oct.12 D No. 22 

INTERPRETATION: 
Aglndex (Nutrients/Na+CI) 

Date Received 

Sample i.d. 

Sample l.d. No. 

26 Oct. 12 

Zone-3 Cure 

1/2 2100765 

Page three of three 

9 Average nutrient ratio Composts with low Aglndex values have high concentrations of sodium and/or chloride 
compared to nutrients. Repeated use of a compost with a low Aglndex (< 2) may result in sodium and/or chloride 
acting as the limiting factor compared to nutrients, governing application rates. These composts may be used on well-draining 
soils and/or with salt-tolerant plants. Additional nutrients form another source may be needed if the application rate is limited by 
sodium or chloride. If the Aglndex is above 10, nutrients optimal for plant growth will be available without concern of sodium and/or 
chloride toxicity. Composts with an Aglndex of above 10 are good for increasing nutrient levels for all soils. Most composts score 
between 2 and 10. Concentrations of nutrients, sodium, and chloride in the receiving soil should be considered when determining 
compost application rates. The Aglndex is a product of feedstock quality. Feedstock from dairy manure, marine waste, industrial 
wastes, and halophytic plants are likely to produce a finished compost with a low Aglndex. 
Plant Available Nitrogen (lbs/ton) 

10 Average N Provider Plant Available Nitrogen (PAN) is calculated by estimating the release rate of Nitrogen from 
the organic fraction of the compost. This estimate is based on information gathered from the BAC test and measured ammonia and 
nitrate values. Despite the PAN value of the compost, additional sources of Nitrogen may be needed during he growing season to off
set the Nitrogen demand of the microbes present in the compost. With ample nutrients these microbes can further breakdown organic 
matter in the compost and release bound Nitrogen. Nitrogen demand based on a high C/N ratio is not considered in the PAN calculation 
because additional Nitrogen should always be supplemented to the receiving soil when composts with a high C/N ratio are applied. 
C/N Ratio 

18 Indicates immaturity As a guiding principal, a C/N ratio below 14 indicates maturity and above 14 indicates 
immaturity, however, there are many exceptions. Large woodchips (>6.3mm), bark, and redwood are slow to breakdown and 
therefore can result in a relatively stable product while the C/N ratio value is high. Additionally, some composts with chicken manure 
and/or green grass feedstocks can start \"Jith a C/N ratio be!ovv 15 and are very unstable. A C/N ratio belovv 10 supplies Nitrogen, 
while a ratio above 20 can deplete Nitrogen from the soil. The rate at which Nitrogen will be released or used by the microbes is 
indicated by the respiration rate (BAC). If the respiration rate is too high the transfer of Nitrogen will not be controlable. 
Soluble Nutrients & Salts (ECS w/w dw - mmhos/cm) 

10 High salts This value refers to all soluble ions including nutrients, sodium, chloride and some 
soluble organic compounds. The concentration of salts will change due to the release of salts from the organic matter as it degrades, 
volatilization of ammonia, decomposition of soluble organics, and conversion of molecular structure. High salts+ high Aglndex is 
indicative of a compost high in readily available nutrients. The application rate of these composts should be limited by the optimum 
nutrient value based on soil analysis of the receiving soil. High Salts + low Aglndex is indicative of a compost low in nutrients with 
high concentrations of sodium and/or chloride. Limit the application rate according to the toxicity level of thesodium and/or chloride. 
Low salts indicates that the compost can be applied without risking salt toxicity, is likely a good source of organic matter, and that 
nutrients will release slowly over time. 
Lime Content (lbs. per ton) 

0 Low lime content Compost high in lime or carbonates are often those produced from chicken manure (layers) 
ash materials, and lime products. These are excellent products to use on a receiving soil where lime has been recommended by 
soil analysis to raise the pH. Composts with a high lime content should be closely considered for pH requirements when formulating 
potting mixes. 
Physical Properties 
Percent Ash 

46.2 Average ash content Ash is the non-organic fraction of a compost. Most composts contain approximately 50% 
ash (dry weight basis). Compost can be high in ash content for many reasons including: excess minerilzation(old compost), 
contamination with soil base material during turning, poor quality feedstock, and soil or mineral products added. Finding the source 
and reducing high ash content is often the fastest means to increasing nutrient quality of a compost. 
Particle Size % > 6.3 MM (0.25") 

10.0 May restrict use Large particles may restrict use for potting soils, golf course topdressings, seed-starter 
mixes, and where a fine size distribution is required. Composts with large particles can still be used as excellent additions to field 
soils, shrub mixes and mulches. 
Particle Size Distribution 
Each size fraction is measured by weight, volume and bulk density. These results are particularly relevent with decisions to screen 
or not, and if screening, which size screen to use. The uulk c.Je11sily i11c.Jicates if the fraction screened is made of light weight organic 
material or heavy mineral material. Removing large mineral material can greatly improve compost quality by increasing nutrient and 
organic conce11lraliuns. 
Appendix: 

Plant Available Nitrogen (PAN) calculations: 
PAN= (X * (organic N)) + ((NH4-N) + (N03-N)) 
X value = If BAC < 2 then X = 0.1 

If BAC =2.1 to 5 then X = 0.2 
If BAC =5.1 to 10 then X = 0.3 
If BAC > 10 then X = 0.4 

Note: If C/N ratio > 15 additional N should be applied. 

Estimated available nutrients for use when calculating application rates 
lus/lu11 (As Revd.) 

Plant Available Nitrogen (PAN) 
Ammonia (NH4-N) 
Nitrate (N03-N) 
Available Phosphorus (P205*0.64) 
/\vailablo Potassium (1<20) 

9.9 
2.00 
0.06 

5.5 
18.8 



REPORT of ANALYSIS 
Client: 

Material: 

HARVEST POWER CALIFORNIA, UC 
24478 ROAD 140 
TULARE, CALIFORNIA 93274 

COMPOST 

, As Received 

% % 

Sample Description H20 Carbon 

1. Zone 1 Composite #1 08/06/12 48.1 14.7 

2. Zone 1 Composite #2 08/07 /12 39.0 15.6 

'7 
If you/{~uld have any questions, please call. Thank you. 

Modesitt 
Chemist 

Anaiysis by Method 03.09 

- "Test Methods for the Examination of and 

% 
Nitrogen 

0.56 

0.96 

., us 

Lab No.: 
Sampled Dote: 
Report Date: 
Submitted By: 

08-08M167 
08-08-12 
08-14-12 
JOHN JONES 

100'};, D,M. 

% % % 

C/N H20 Carbon Nitrogen 

25.9 28.2 1.09 

16.3 25.6 1.57 

Councd june ?002 



REPORT of ANALYSIS 
Client: HARVEST POWER CALIFORNIA, UC 

24478 ROAD 140 
TULARE, CALIFORNIA 93274 

Material: COMPOST 

LOCATION: JV D 

Received 

% % % 

Sample Description H20 Carbon Nitrogen 

l. SJVAPCD - North 35.8 18.7 1.06 

2. SJVAPCD - South .;;~ 1 vv., 15.0 0.77 
;7 , . 

I 
e any questions, please call. Thank you. 

Lab No.: 08· 13M298 
Sampled Date: 08-13- 12 
Report Date: 08-24-12 
Submitted By: JOHN JONES 

% % % 

C/N H20 Carbon Nitrogen 

17.6 29.1 1.65 

i9.5 31.9 1.64 

TMECC - "Test Methods for the Examination of Composting and Compost" US Composting Council, June 2002 



REP RT of ANALYSIS 
Client: HARVEST POWER CALIFORNIA, UC 

24478 ROAD 140 
TULARE, CAUFORNIA 93274 

Material: COMPOST 
LOCATION: NE 3 

lab No.: 
Sampled Daf e: 
Report Date: 
Submitted By: 

Received Basis··--· · 

% % % % 
Sample Description H20 Carbon Nitrogen C/N H20 

1. Zone 3 - North End 56.6 11.9 0.58 20.5 

2. Zone 3 - South End 57.2 16.5 0.62 26.6 
/-\ 

if vo(~f urd have any questions, please call. Thank you . 

s 

.Analysis by TME:CC Method 

08-20M549 
08-17-12 
08-24-12 
JOHN JONES 

f),Nt, 

% % 
Carbon Nitrogen 

27.3 1.34 

38.6 1.44 

TMECC .. "Test Methods for the Examination of 8fi(1 .. us Council June 2002 



ACP Final Report fo Valley Air T.AP Program, May 2013, Appendix G, Temperature Graph 
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ACP Final Report fo Valley Air TAP Program, May 2013, Appendix G, Windrow Temperatures 
Day Zone Temp 1 Temp 2 Temp Sum # of Values Average Temp Average 

0 3 124 126 250 2 125 Day Temp Sum # of Values Average Temp 

1 3 126 134 260 2 130 0 125 1 125 

2 3 138 132 270 2 135 1 130 1 130 

3 3 136 138 274 2 137 2 135 1 135 

4 2 134 138 272 2 136 3 137 1 137 

4 3 134 132 266 2 133 4 269 2 135 

5 2 144 144 288 2 144 5 279 2 140 

5 3 134 136 270 2 135 6 135 1 135 

6 2 138 132 270 2 135 7 282 2 141 

7 2 138 136 274 2 137 8 284 2 142 

7 3 146 144 290 2 145 9 420 3 140 

8 1 138 136 274 2 137 10 416 3 139 

8 3 148 146 294 2 147 11 407 3 136 

9 1 140 142 282 2 141 12 278 2 139 

9 2 140 142 282 2 141 13 270 2 135 

9 3 136 140 276 2 138 14 280 2 140 

10 1 138 138 276 2 138 15 267 2 134 

10 2 144 146 290 2 145 16 294 2 147 

10 3 132 134 266 2 133 17 291 2 146 

11 1 133 133 266 2 133 18 274 2 137 

11 2 140 142 282 2 141 19 139 1 139 

11 3 132 134 266 2 133 20 270 2 135 

12 2 142 144 286 2 143 21 270 2 135 

12 3 136 134 270 2 135 22 135 1 135 

13 1 132 134 266 2 133 23 137 1 137 

13 2 138 136 274 2 137 24 262 2 131 

14 1 134 136 270 2 135 25 131 1 131 

14 2 146 144 290 2 145 26 131 1 131 

15 1 134 136 270 2 135 27 131 1 131 

15 3 132 132 264 2 132 28 131 1 131 

16 1 136 138 254 2 137 

16 2 156 158 314 2 157 

17 1 138 134 272 2 136 

17 2 154 156 310 2 155 

18 1 136 134 270 2 135 

18 2 138 140 278 2 139 

19 2 138 140 278 2 139 

20 1 134 136 270 2 135 

20 2 134 136 270 2 135 

21 1 136 138 274 2 137 

21 2 134 132 266 2 133 

22 1 136 134 270 2 135 

23 1 136 138 274 2 137 

24 1 134 132 266 2 133 

24 2 128 130 258 2 129 

25 1 130 132 262 2 131 

28 1 130 132 262 2 131 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix G, ASP Temperatures 

T-X-1 T-X-2 T-X-3 Overall Combined 

Zone Day 2' 3' 5' 2' 3' 5' 2' 3' 5' Average Day Sum ii of Days Average 

1 0 0 141 1 140.7 

1 1 143 1 142.9 

2 2 287 2 143.3 

3 3 289 2 144.3 

4 138 154 154 140 151 158 166 164 146 152 4 448 3 149.-1 
---·-- ------~ 

5 5 302 2 151.0 

6 150 152 156 142 146 160 168 166 150 154 6 306 2 153.2 

7 152 153 164 144 142 162 170 170 152 157 7 465 3 155.1 

8 140 156 140 154 156 164 164 1S8 160 155 8 311 2 155.7 

9 144 1S4 158 156 ]54 162 162 156 164 157 9 472 3 157.3 

10 142 152 156 158 156 160 164 158 163 157 10 474 3 158.0 

11 144 156 158 166 158 162 162 156 160 158 11 474 3 158.0 

12 12 318 2 159.0 

13 150 156 158 162 156 156 164 158 154 157 13 314 2 157.1 

14 152 160 160 164 158 158 162 160 156 159 14 315 2 157.7 

15 154 158 162 160 162 160 164 162 154 160 15 319 2 159.7 

16 156 160 160 162 160 162 160 164 156 160 16 477 3 159.1 

17 154 158 162 164 162 160 162 166 154 160 17 479 3 159.7 

18 156 160 164 162 164 162 160 164 152 160 18 481 3 160.4 

19 19 321 2 160.6 

20 158 162 162 160 160 160 158 162 154 160 20 319 2 159.4 

21 160 164 160 162 158 156 160 160 156 160 21 482 3 160.7 

22 162 162 164 160 160 158 162 162 158 161 22 321 2 160.6 

23 160 164 162 162 164 160 160 164 160 162 23 322 2 161.1 

24 158 162 160 158 160 162 158 162 158 160 24 481 3 160.4 

25 160 158 162 160 162 160 162 160 160 160 25 322 2 160.8 

26 158 160 160 158 160 158 158 162 158 159 26 320 2 159.8 

2 0 

1 
I~-

2 120 130 124 154 154 160 162 134 146 143 

3 124 132 126 136 156 164 164 136 142 142 

4 140 138 118 160 162 168 166 140 134 147 

5 138 140 130 142 166 164 164 154 144 149 

6 140 142 144 160 162 162 160 152 146 152 

7 144 146 148 158 160 164 158 160 148 154 

8 

9 148 150 146 158 162 162 164 158 150 155 

10 150 152 148 160 164 164 160 156 154 156 

11 152 154 144 158 158 160 162 158 156 156 

12 154 156 146 156 160 162 160 162 158 157 

13 156 146 150 158 162 164 162 164 152 157 

14 154 144 148 160 164 162 160 162 154 156 

15 

16 160 158 146 158 162 160 158 160 156 158 

17 164 160 148 160 164 162 160 158 154 159 

18 162 162 158 162 160 160 162 160 158 160 

19 160 164 160 160 162 162 164 162 160 162 

20 158 160 162 158 160 158 160 160 158 159 

21 160 162 164 160 162 160 162 164 160 162 

22 

23 

24 162 160 162 162 160 158 160 162 158 160 

25 

26 

27 

28 

3 0 130 132 132 148 142 154 148 138 142 141 

1 132 134 136 154 144 156 146 140 144 143 

2 134 136 138 156 148 154 144 142 144 144 

3 136 138 140 158 150 158 146 146 146 lt'16 

4 138 140 144 160 154 156 148 148 148 148 

5 144 146 148 162 160 160 154 150 152 153 

6 -
7 154 150 150 160 158 158 158 152 154 155 

8 156 152 154 158 160 160 160 154 156 157 

9 160 162 158 160 162 162 162 Ei8 lJG 160 

10 162 160 160 162 164 160 164 160 158 161 

11 160 162 158 160 162 162 160 158 160 160 

12 162 160 160 162 164 160 162 160 158 161 

13 

14 
~ ·-·---

15 160 158 162 158 160 162 160 158 160 160 

16 160 159 160 160 158 160 162 158 160 160 

17 160 160 158 161 160 161 160 160 161 160 

18 162 158 159 161 160 160 162 160 162 160 

19 160 160 161 160 160 159 158 159 160 160 

20 ----- --~-
21 160 162 160 162 160 161 161 160 162 161 

22 160 161 162 160 160 161 160 159 160 160 
,, 

,v, ,uv ,,, WL ,u, WU 10G 160 16i 16u 

24 160 161 157 161 161 161 164 161 162 161 

25 160 162 160 159 169 162 161 159 159 161 

26 161 161 161 159 159 161 161 160 161 160 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix H, Water Use Calculations 

Composting in Windrows vs. Extended Aerated Static Piles 
EASP data is from the 2012 TAP research project in Tulare, CA. 

Windrow data is from the City of Bakersfield's normal operation for reference. 

Table One - Windrow Turning Method 

(Water applied to normal 2,962 cubic yard windrows in Bakersfield) 

Note: Windrows are watered within 3 hours prior to turning 

to achieve ball test for moisture per air district rule 4566. 

1. Hydrate newly formed windrow with water truck 

2. Hydrate windrow prior to 6 turnings (5 in 15 days PFRP and 1@ day 22) 

Total for 22 day active phase: 

Table Two - Extended Aerated Static Pile Method 
(Water applied to each 506 cubic yard pile in Tulare) 

Note: Item 2 (compost cover water) could be reduced since 

there was significant extra water runoff during pilot program. 

1. Hydrate incoming feedstock with 11/4" fire hose as pile is built 

2. Moisten compost cover with 3 lawn sprinklers 6x/day till day 22 

Total for 22 day active phase: 

Gallons 

per 

Water Truck 

Load 

4,000 

4,000 

Gallons 

per 

Minute 

Flow 

35 
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# Loads # of 

per Gallons Events 

Watering per per 

Event* Event Pile 

4 16,000 1 

3 12,000 6 

*averaged for seasonal variation 

Minutes #of 

per Gallons Events 

Watering per per 

Event* Event Pile 

240 8,400 1 

6 66 63 

*averaged for seasonal variation 

Gallons Gallons 

per per 

Pile Cubic Yard 

16,000 5 

72,000 24 

88,000 30 

Gallons Gallons 

per per 

Pile Cubic Yard 

8,400 17 

4,158 8 

12,558 25 



Comparsion of ASP and Windrow Layouts 

ACP Final Report fo Valley Air TAP Program, May 2013, Appendix I, 1cacility Layour Comparison 

1,080' 

Footprint: 

A - EASP Facility Layout 
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42 cells @25' 
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• 1080' )( 140' = 151,200 sq.ft./ 43,560 ft 2/acre = 3.5 acres per cell block 

Volume/ Acre: 

• 740 yd/cell X 42 cells/cell block= 31,080 cu yd per cell block 

• Divide 3.5 acres per cell blo,:k = 8,880 cu.yd/acre 

B - Windrow Facility Layout 

280' 

drive aisles 

/r ~ 
t 40' turning margin 

( ) ( ) / 
10' 10' 

/ 
1,000' 

1,080' 

20' 20' 

/ 

- \/ 1,.,-----,1/ 

windrows 

Footprint: 

• 1080' X 30' = 32,400 sq.ft./ 43,560 ft per acre= 0.75 acres per row 

Volume/Acre: 

• 2,963 cu.yd/row 

• Divide 0.75 acres/row= 3,950 cu.yd/acre 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix I, 100,000 

TPY Facility Calculation 

100,000 Ton/Year Facility Example 

Number of cycles or turn over per year is facility specific. Therefore, assume range of 

four cycles (90 days) or five cycles (70 days) 

Extended Aerated Static Pile (EASP) 

8,880 cu yd/acre 
2.5 cu yd/ton 

90 day (4 cycles year): 

100,000 tons/year 

= 3,552 tons/acre 

4 cycles/year = 25,000 tons/cycle 

25,000 tons/cycle 

3,552 tons/acre = 7.03 acre/cycle 

70 day (5 cycles year): 
100,000 tons/year 

5 cycles/year 
20,000 tons/cycle 

3,552 tons/acre 

Windrow 

3,950 cu yd/acre 

= 20,000 tons/cycle 

= 5.63 acre/cycle 

2.5 cu yd/ton = 1,580 tons/acre 

90 day (4 cycles year): 

100,000 tons/year 

4 cycles/year = 25,000 tons/cycle 
25,000 tons/cycle 

1,580 tons/acre = 15.8 acre/cycle 

70 day (5 cycles year): 

100,000 tons/year 

5 cycles/year 

20,000 tons/cycle 

1,580 tons/acre 

= 20,000 tons/cycle 

= 12.65 acre/cycle 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix I, 

Formula for Land Use Reduction 

100,000 Ton/Year Facility Example (Short Formula} 

Extended Aerated Static Pile (EASP) 

8,880 cu yd/acre 

2.5 cu yd/ton = 3,552 tons/acre 

9:J day (4 cycles yearj: 7.03 acre/cycle 
70 day (5 cycles year:,: 5.63 acre/cycle 

Windrow 

3,950 cu yd/acre 
2.5 cu yd/ton = 1,580 tons/ac1·e 

90 day (4 cycles yecr): 15.8 acre/cycle 

70 day (5 cycles yecr): 12.65 acre/cycle 

20 

15 

10 

5 

0 

Pad Acres High 

-55.5% 

44.5% 

44.5% 

Pad Acres Pad Acres 

Low High 

eASP 5.63 7.03 

Windrow 12.65 15.8 



ACP Final Report fo Valley Air TAP Program, May 2013, Appendix I, Starting cross-section dimensions for ASP and Windrow 
{shrinkage will occur) (drawings not exactly to scale) 

Plenum layer, -1• thick, coarse-ground wood chips 

Cap iayer, -1' thick, finished unscreened compost 

10' Zone 1 

plenum layer 

35' 30' 4" diameter perforated pipe 

95' 

* Center two aeration pipes tend to be slightly farther apart due to presence of blower and T-connector. 

8' 

18' 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

Various land use regulations of Federal, State, and !ocal governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/? 
cid=nrcs142p2_053951 ). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the ::;ile rur ufficic1l soil survey Information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases appiy lu c:1ii programs.) Persons with disabiiities who require 
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alternative means for communication of program information (Braille. large print. 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity. 

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of tr,e soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape. 

ObserJations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on Goil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately. 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 
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MAP LEGEND 
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MAP INFORMATION 

The soil surveys that comprise your AOI were mapped at 
1 :24,000. 

Warning: Soil Map may not be valid at this scale. I 
Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
mea:surements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Eastern Stanislaus Area, California 
Survey Area Data: Version 14, May 29, 2020 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Jun 19, 2015-0ct 
29, 2017 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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HkbA 
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Map Unit Legend 

Map Unit Symbol Map Unit Name 

Dinuba sandy loam, slightly 
saline-alkali, 0 to 1 percent 
slopes 

Hilmar loamy sand, slightly 
saline-alkali, 0 to 1 percent 
slopes 

Acres in AOI Percent of AOI 

6.8 

16.4 

Totals for Area of Interest 23.2 

Map Unit Descriptions 

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
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delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example. 
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Eastern Stanislaus Area, California 

DwA-Dinuba sandy loam, slightly saline-alkali, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjbq 
Elevation: 100 to 500 feet 
Mean annual precipitation: 12 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 250 days 
Farmland classification: Prime farmland if irrigated 

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

Description of Dinuba 

Setting 
Landform: Alluvial fans 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - Oto 10 inches: sandy loam 
H2 - 10 to 30 inches: sandy loam 
H3 - 30 to 60 inches: very fine sand, silt loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Moderately well drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Low (about 5.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 2w 
Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Hanford 
Percent of map unit: 5 percent 
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Hydric soil rating: No 

Hilmar 
Percent of map unit: 5 percent 
Hydric soil rating: f'>io 

Fresno 
Percent of map unit: 5 percent 
Hydric soil rating: No 

HkbA-Hilmar loamy sand, slightly saline-alkali, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjd7 
Elevation: 300 to 900 feet 
Mean annual precipitation: 11 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 230 to 300 days 
Farmland classification: Not prime farmland 

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

Description of Hilmar 

Setting 
Landform: Fan skirts 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Wind modified sandy alluvium derived from granite over silty 

alluvium derived from granite 

Typical profile 
H1 - 0 to 7 inches: loamy sand 
H2 - 7 to 21 inches: sand 
H3 - 21 to 29 inches: sandy loam 
H4 - 29 to 60 inches: very fine sandy loam, silt loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat excessively drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of fluouing: Rare 
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Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Moderate (about 7.2 inches) 

Interpretive groups 
Land capability classification (irrigated): 3w 
Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Dinuba 

Delhi 

Percent of map unit: 10 percent 
Hydric soil rating: No 

Percent of map unit: 5 percent 
Hydric soil rating: No 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

VFirious land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/? 
cid=nrcs142p2_053951 ). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Surv'ey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site fur offidc:11 soil survey Information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited uases c1ppiy io c1ii programs.) Persons with disabiiities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity. 

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape. 

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately. 

7 



Soil Map 

The soil map section includes the soil map for the defined area of interest. a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 
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MAP INFORMATION 

The soil surveys that comprise your AOI were mapped at 
1 :24,000. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coo1·dinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Eastern Stanislaus Area, California 
Survey Area Data: Version 14, May 29, 2020 

Soil 'Tlap units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Jun 19, 2015-0ct 
29, 2017 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Map Unit Legend 

Map Unit Symbol Map Unit Name 

Dinuba sandy loam, 0 to 1 
percent slopes 

Dinuba sandy loam, slightly 
saline-alkali, Oto 1 percent 
slopes 

Dinuba sandy loam, moderately 
saline-alkali, 0 to 1 percent 
slopes 

Dinuba sandy loam, very poorly 
drained variant, slightly 
saline- alkali, 0 to 1 percent 
slopes 

Fresno sandy loam, slightly 
saline-alkali, 0 to 1 percent 
slopes 

Fresno sandy loam, moderately 
saline-alkali, 0 to 1 percent 
slopes 

Hilmar loamy sand, 0 to 1 
percent 

Hilmar loamy sand, slightly 
saline-alkali, 0 to 1 percent 
slopes 

Waukena fine sandy loam, 
moderately saline-alkali, 0 to 
1 percent slopes 

Waukena sandy loam, slightly 
saline-alkali, 0 to 1 percent 
slopes 

Acres in AOI Percent of AOI 

27.7 

1,690.9 

16.2 

14.9 

79.3 

110.2 

174.8 

216.2 

86.4 

117.6 

Totals for Area of Interest 2,534.2 

Map Unit Descriptions 

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
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including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, Oto 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pttttorn or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example. 

12 



Custom Soil Resource Report 

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example. 
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Eastern Stanislaus Area, California 

DrA-Dinuba sandy loam, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjbl 
Elevation: 100 to 500 feet 
Mean annual precipitation: 12 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 250 days 
Farmland classification: Prime farmland if irrigated 

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

Description of Dinuba 

Setting 
Landform: Alluvial fans 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 10 inches: sandy loam 
H2 - 10 to 30 inches: sandy loam 
H3 - 30 to 60 inches: very fine sand, silt loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Moderately well drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm) 
Available water capacity: Moderate (about 7.2 inches) 

Interpretive groups 
Land capability classification (irrigated): 2w 
Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Hilmar 
Percent of rnap unit: 5 percent 
Hydric soil rating: No 
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Hanford 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Fresno 
Percent of map unit: 5 percent 
Hydric soil rating: No 

DwA-Dinuba sandy loam, slightly saline-alkali, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjbq 
Elevation: 100 to 500 feet 
Mean annual precipitation: 12 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 250 days 
Farmland classification: Prime farmland if irrigated 

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

Description of Dinuba 

Setting 
Landform: Alluvial fans 
Landform position (two-dimensional}: Toeslope 
Landform position (three-dimensional}: Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - Oto 10 inches: sandy loam 
H2 - 10 to 30 inches: sandy loam 
H3 - 30 to 60 inches: very fine sand, silt loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Moderately well drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
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Available water capacity: Low (about 5.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 2w 
Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Hanford 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Hilmar 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Fresno 
Percent of map unit: 5 percent 
Hydric soil rating: No 

DxA-Dinuba sandy loam, moderately saline-alkali, 0 to 1 percent 
slopes 

Map Unit Setting 
National map unit symbol: hjbr 
Elevation: 100 to 500 feet 
Mean annual precipitation: 12 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 250 days 
Farmland classification: Not prime farmland 

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

Description of Dinuba 

Setting 
Landform: Alluvial fans 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): T3lf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 10 inches: sandy loam 
J-1') _ 1n In. '?n ;,,,,...hri.c-• r"'lnrh, 1,..,.,....,m 
I IL. IV t.V VV II /VI IVV. VU! IUJ IVUI 11 

H3 - 30 to 60 inches: very fine sand, silt loam 
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Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Moderately well drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Moderately saline to strongly saline (8.0 to 16.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Low (about 5.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 4s 
Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Hilmar 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Hanford 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Fresno 
Percent of map unit: 5 percent 
Hydric soil rating: No 

DzA-Dinuba sandy loam, very poorly drained variant, slightly saline
alkali, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjbt 
Elevation: 100 to 500 feet 
Mean annual precipitation: 12 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 250 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Dinuba variant and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 
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Custom Soil Resource Report 

Description of Dinuba Variant 

Setting 
Landform: Depressions 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 10 inches: sandy loam 
H2 - 10 to 30 inches: sandy loam 
H3 - 30 to 60 inches: very fine sand, silt loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Poorly drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water tabie: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Low (about 5.4 inches) 

interpretive groups 
Land capability classification (irrigated): 3w 
Land capability classification (nonirrigated): 4w 
Hydrologic Soil Group: C 
Hydric soil rating: Yes 

Minor Components 

Hilmar 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Hanford 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Fresno 
Percent of map unit: 5 percent 
Hydric soil rating: No 

FtA-Fresno sandy loam, slightly saline-alkali, 0 to 1 percent slopes 

Map Unit Setting 
Nationai map unit symbol: hJc3 
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Custom Soil Resource Report 

Elevation: 0 to 250 feet 
Mean annual precipitation: 8 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 250 days 
Farmland classification: Not prime farmland 

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

Description of Fresno 

Setting 
Landform: Fan remnants 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 5 inches: fine sandy loam 
H2 - 5 to 18 inches: sandy clay loam 
H3 - 18 to 38 inches: silt loam 
H4 - 38 to 40 inches: cemented 
H5 - 40 to 60 inches: sandy loam, loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: 24 to 40 inches to duripan 
Drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: Rare 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Slightly saline to strongly saline (4.0 to 16.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 20.0 
Available water capacity: Low (about 3.7 inches) 

Interpretive groups 
Land capability classification (irrigated): 3s 
Land capability classification (nonirrigated): 6s 
Hydrologic Soil Group: D 
Hydric soil rating: No 

Minor Components 

Unnamed 
Percent of map unit: 10 percent 
Landform: Depressions 
Hydric soil rating: Yes 
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Custom Soil Resource Report 

Traver 
Percent of map unit: 5 percent 
Hydric soil rating: No 

FuA-Fresno sandy loam, moderately saline-alkali, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjc4 
Elevation: 0 to 250 feet 
Mean annual precipitation: 8 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 250 days 
Farmland classification: Not prime farmland 

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

Description of Fresno 

Setting 
Landform: Fan remnants 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Tread 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 5 inches: fine sandy loam 
H2 - 5 to 18 inches: sandy clay loam 
H3 - 18 to 38 inches: silt loam 
H4 - 38 to 40 inches: cemented 
H5 - 40 to 60 inches: sandy loam, loam 

Properties and quaiities 
Slope: 0 to 1 percent 
Depth to restrictive feature: 24 to 40 inches to duripan 
Drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Very low (0 .00 to O .00 

In/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: Rare 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Slightly saline to strongly saline (4.0 to 16.0 mmhos/cm) 
Sorfium adsorption ratio, maximum: 20.0 
Available water capacity: Low (about 3.7 inches) 
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Custom Soil Resource Report 

Interpretive groups 
Land capability classification (irrigated): 4s 
Land capability classification (nonirrigated): 6s 
Hydrologic Soil Group: D 
Hydric soil rating: No 

Minor Components 

Unnamed 
Percent of map unit: 10 percent 
Landform: Depressions 
Hydric soil rating: Yes 

Traver 
Percent of map unit: 5 percent 
Hydric soil rating: No 

HfA-Hilmar loamy sand, 0 to 1 percent 

Map Unit Setting 
National map unit symbol: hjd3 
Elevation: 300 to 900 feet 
Mean annual precipitation: 11 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 230 to 300 days 
Farmland classification: Farmland of statewide importance 

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

Description of Hilmar 

Setting 
Landform: Fan skirts 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Wind modified sandy alluvium derived from granite over silty 

alluvium derived from granite 

Typical profile 
H1 - 0 to 7 inches: loamy sand 
H2 - 7 to 21 inches: sand 
H3 - 21 to 29 inches: sandy loam 
H4 - 29 to 60 inches: very fine sandy loam, silt loam 

Properties and qualities 
Slope: 0 to 1 percent 
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Custom Soil Resource Report 

Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat excessively drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Very slightly saline to moderately saline (2.0 to 8.0 mmhos/cm) 
Available water capacity: Moderate (about 7.2 inches) 

Interpretive groups 
Land capability classification (irrigated): 3w 
Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Dinuba 

Delhi 

Percent of map unit: 10 percent 
Hydric soil rating: No 

Percent of map unit: 5 percent 
Hydric soil rating: No 

HkbA-Hilmar loamy sand, slightly saline-alkali, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjd7 
Elevation: 300 to 900 feet 
Mean annual precipitation: 11 inches 
Mean annual air temperature: 63 degrees F 
Frost-free period: 230 to 300 days 
Farmland classification: Not prirne farmland 

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

Description of Hilmar 

Setting 
Landform: Fan skirts 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape· Linear 
Across-slope shape: Linear 
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Custom Soil Resource Report 

Parent material: Wind modified sandy alluvium derived from granite over silty 
alluvium derived from granite 

Typical profile 
H1 - 0 to 7 inches: loamy sand 
H2 - 7 to 21 inches: sand 
H3 - 21 to 29 inches: sandy loam 
H4 - 29 to 60 inches: very fine sandy loam, silt loam 

Properties and qualities 
Slope: O to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat excessively drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: Rare 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Moderate (about 7.2 inches) 

Interpretive groups 
Land capability classification (irrigated): 3w 
Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Dinuba 

Delhi 

Percent of map unit: 10 percent 
Hydric soil rating: No 

Percent of map unit: 5 percent 
Hydric soil rating: No 

WbA-Waukena fine sandy loam, moderately saline-alkali, 0 to 1 percent 
slopes 

Map Unit Setting 
National map unit symbol: hjhr 
Elevation: 1,500 to 3,800 feet 
Mean annual precipitation: 50 inches 
Mean annual air temperature: 55 degrees F 
Frost-free period: 225 to 275 days 
Farmland classification: Not prime farmland 
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Custom Soil Resource Report 

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

Description of Waukena 

Setting 
Landform: Basin-floor remnants 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 6 inches: fine sandy loam 
H2 - 6 to 60 inches: sandy loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: Rare 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Moderately saline to strongly saline (8.0 to 18.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 20.0 
Available water capacity: Low (about 5.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 4s 
Land capability classification (nonirrigated): 6s 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Unnamed 
Percent of map unit: 5 percent 
Landform: Depressions 
Hydric soil rating: Yes 

Rossi 
Percent of map unit: 5 percent 
Hydric soil rating: No 

Fresno 
Percent of map unit: 5 percent 
Hydric soil rating: No 
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WdA-Waukena sandy loam, slightly saline-alkali, 0 to 1 percent slopes 

Map Unit Setting 
National map unit symbol: hjht 
Elevation: 1,500 to 3,800 feet 
Mean annual precipitation: 50 inches 
Mean annual air temperature: 55 degrees F 
Frost-free period: 225 to 275 days 
Farmland classification: Farmland of statewide importance 

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

Description of Waukena 

Setting 
Landform: Basin-floor remnants 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from granite 

Typical profile 
H1 - 0 to 6 inches: sandy loam 
H2 - 6 to 60 inches: sandy loam 

Properties and qualities 
Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: Rare 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 20.0 
Available water capacity: Moderate (about 6.6 inches) 

Interpretive groups 
Land capability classification (irrigated)." 3s 
Land capability classification (nonirrigated): 6s 
Hydrologic Soil Group: C 
Hydric soil rating: No 
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Minor Components 

Rossi 

Custom Soil Resource Report 

Percent of map unit: 5 percent 
Hydric soil rating: No 

Unnamed 
Percent of map unit: 5 percent 
Landform: Depressions 
Hydric soil rating: Yes 

Fresno 
Percent of map unit: 5 percent 
Hydric soil rating: No 
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