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Introduction to This Manual:

This manual provides the detailed information for the first phase of operations for the City
of Phoenix (COP) 27" Ave. Compost Facility located adjacent to the transfer station at
3060 South 27th Ave, Phoenix, AZ 85009.

The Compost Facility's first phase was designed to provide the City’s operations contractor
with the tools required to compost 110,000 tons per year (tpy) of green waste, food scraps,
wood waste and large animal manure. The initial construction undertaken in October 2016
and completed in June of 2017 was to develop one half of Phase 1, and can process
55,000 tons per year. Completion of Phase 1 designs for receiving areas, aerated slabs,
and curing pads are pending. This initial constructed capacity will be able to handle over
9,850 tons of compost at various stages of decomposition on site. When Phase 1 is
complete, over 19,000 tons of received organic wastes will be actively managed on the
site. When operated as designed, the facility will produce a finished-stabilized compost
product and a stabilized mulch that meets regulatory an@d"market demands in 45 t@/60-days
total composting and curing time in the time and space allotted. A sécond Phase’of
development was planned for on this site that weuld,'@enCe constructed, be capable of
handling 220,000 tons per year.

This manual provides a clear description of,the’facility layout and’expected flow of
materials through the facility; a summaryof the science and practice of composting that
must be applied by the operator te,successfullysmanage theé composting and material
handling processes; the standard/operating/procedures-forthefacility; the equipment and
control systems used at the{€agility; and the safé operationsrand maintenance procedures
required to operate the facility as designed. Additionallnformation is provided to assist the
city and the operator @n,eomposting industry norms. Video during start-up training was
recorded and is availableffor review and trainingypurposes.

The City of Phoenix staff responsible #0x overseeing the facility, as well as the contract
operator @nd their employees, are strongly encouraged to become familiar with this
document, the equipment/Operatingvand service manuals and the facility as-built drawings.
Operations staff members should pay special attention to those areas pertaining to tasks
assigned to them:\Facilityymapagement should document the dates, subjects and workers
who have/beenstrainedand append the documentation to this manual for record keeping.
This sheuld,include_ thefinitial training and any follow up training that pertains to the
operatighs of thefagility. Experience is critical to manage the compost process efficiently.
This Operations Manual is intended to be a work in progress, to be changed and
elaborated.on as more experience is gained by the operator and the City.

Speeifically, this version of the manual will also address and provide written documentation
ofithe ‘experiences gained during the commissioning phase. The author of this version,
Green Mountain Technologies, Inc., is tasked with including in the operations manual the
fellowing:
a) Confirm that all the processing equipment and facilities' mechanical and electrical systems
comply with the designed processing capacity and load rates.
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b) Describe the processing equipment vendor training information given for equipment such
as the process controls, grinder, turner, watering system, screener and dust control
systems. So that the City has documented in this operation manual all pertinent
information that was covered during the training sessions and become the source of the
key training lessons.

c) Identify the processing targets and settings for the processing equipment.

d) Provide the operation and maintenance of the aeration floor and servicing the cleanout
system.

e) Provide the operation and maintenance of the probes, dampers, manifolds and leachate
collection vault.

f) Provide the operation and maintenance of the aeration blowers and variable frequency
drives.

g) Provide the operation and maintenance of the sedimentation 'systems, vault, pond and
tank aerators, and the water reuse systems.

h) Provide the operation and maintenance of the biofilterstand/well and cityswatergdtrigation
systems.

i) Provide the operation and maintenance of the control and data‘legging syStem. (Batteries,
data handling, climate control in containenrf cleaning contrels.eontaineryauum into bags
and exchanger filters).

j)  Model how to oversee activities of the,Opefations centracCtor fokthe city of Phoenix to see
that they comply with the facility operational desigh and mantials and maintenance
requirements.

k) Model how to oversee the'sampling and testing of compost“and composting parameters.

I) Provide a training protecdl to train future\city staff te"oversee the site and take over the
oversight duties when'there is a_.changeover in\persennel. Provide an expected training
protocol for neWw @ity and Contractor staff¢o accomplish when they start a job surrounding
the composting opérations:

The overarching messageithe City, the*Operations Contractor, and the Author want to
instill in the“reader is that SAFETY/is the Single most important objective in every activity
undertaken at the GOR 27th Ave. Cempost Facility, and must be considered in proceeding
with any activitiesswithin the facility,

The City and the-Operatoremployees should behave as if they are all on the same team
and must do their best4o help one another to do the best job they can. If employees see
something that istupsafe or could be improved upon to improve safe practices, they should
bring it to theirmanager’s attention.

All COP staff))Contract Operations personnel, Equipment Vendors and Service Contractors
while.at the composting site are REQUIRED to follow all:
o City of Phoenix transfer station safety rules & regulations
e Contract Operations company safety rules & safe work practices
¢ Equipment Manufacturer safety rules & operation manual
instructions
e Federal and State mandated safety rules & regulations
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This Operations Manual does not encompass all the information on safety and safe
workplace practices. It is every workers responsibility to know and follow the safety rules
for the facility and the actions they undertake.

Listed below are the construction training videos uploaded to YouTube for reference
unedited:

A. Site Construction and Operations Training Videos City of Phoenix COP
Operations Plan 27th Ave. Compost

Design theory overview large composting system at COP  Composting Large Scale 1.1
to 4.0 https://www.youtube.com/user/digitalcarbonzulu/playlists

0055 Contaminants Fluorescent Tube pallets construction waste
https://youtu.be/JYimcIRBx10

0056 Site operational overview, Irrigation, Grinding, turningy,sereening, with.grindef,
wireless probes, food waste unloading bed https://youtudel/kL €L CtgrCVE

40’ Controls container overview https://youtu.be/UkxXVrcD38g%20

Nozzles and cleanouts on aeration floor https:/fyoutu.be/siCzRvcBlac

Biofilter operation https://youtue/E4pzS08ilQs
Biofilter training https://yeutd-be/ r5SBNQDSGNM
Biofilter https://youtu.be/ynpHd2JTFD8
Brycon 1 Well https://youtu.be/GVINKAIM 7AK
Brycon 2 Well https#/yeutu.be/eKOpTexRZrg
Brycon 3MWeir https:/Noutube/PQCsO00MSsPA
Brycon Weir https://youtu.be/loYsDvAmMVDU
Brycon 5 Pend https://youtu.be/-6JulY1BGYc

Brycof 6’Aerators https://youtu.be/2-i-B1BFYXs

Brycon 7 N. Pond Outfall https://youtu.be/6ArAWMsFb3M

Brycon,8\N. Drainage https://youtu.be/xPYYwoQOioH4

Brycon,9 Aerator Controls  https://youtu.be/tSRhtQKJ1Jg

Brycon 10 Water Valves https://youtu.be/dyr8w4IVQEQ

Brycon 11 Water tank https://youtu.be/bjHLd2GOmz8
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Brycon 12 Water tank https://youtu.be/OnHGJrPFz-c

Chopper pump 1 https://youtu.be/tPEWIKIBCEC

Chopper pump 2 https://youtu.be/yi3NiWRzvl|

Chopper pump 3 https://youtu.be/g2SOY4uaTrY

Chopper pump 4 https://youtu.be/|Z-OF03P9R4

Control Display Explainer https://youtu.be/mAgexbxBM |

Control system https://youtu.be/tdVTsuusp6E

Control System 2 https://youtu.be/aihdvxS6Xdc

Control system 3 https://youtu.be/s4A23r0dhHA EV

Control System 4 https://voutu.be/C3eTYtTFJu0

Control system HMI 2 https://voutu.be/zTLmig@ é

Control System HMI 1 https://voutu.be/a&%;@
Drainage observations https.@isbeu% 7A,

Dust Boss Intro éﬂ%utu.@um
Dust Boss Controller /youtu. mCqg

Dust Boss OperaQ~

Dust Boss O‘@ ation 2
Dust B @ @
Dustgs 2 OA {
Dust BOSQ~
Dust Qs 4 Q—bt

Dust Boss.Hookup  https://youtu.be/OGPuYOFnVUA

:/lyoutu.be/4km2Uocqu8c

ps://lyoutu.be/BgazDI2Aqgs4

Field C panel https://youtu.be/Mg8gJQI6cYQ

.w] Panel https://youtu.be/hsYAdzmUVBE

§ thole layout https://youtu.be/wZPtCt9fi-M

Manifold https://youtu.be/fKISLx3BS6U
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Mister Ring https://youtu.be/l CxJ51TGcs

Sparger https://youtu.be/F8SVQ5G ROc

Sparger drillout https://youtu.be/9 P14vpfZU

Sparger ring adjust deep https://youtu.be/PUYtwvwO7Ig

Sparger ring adjust shallow https://youtu.be/mhVtsZzvJAw

Street Sweeper https://youtu.be/K fD-nNZRCU
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Il. Facility Location

The COP 27th Ave. Compost Facility is located southwest of downtown Phoenix along the
Salt River west of South 19" Avenue.*
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Facility Layout & Processing Capacity

Layout
The facility size and features shown are for the Phase 1 - 110,000 tpy capacity. The
numbers locate their expected position on the property. The legend describes their use:
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The main components of the site are:
Truck scales at 127" Ave. (not shown)’sharedwith/the COP/Transfer Station for weighing
incoming feedstocks and alse outhound compost products
Roadways leading to and/from,thie CQP Transfer Stationscale-house, large truck traffic
follows the arrowed route,'small vehicle traffic comes in the opposite direction, unloads at
area number 3 and.exitS with the largesrucks.
Paved concrete dreas=designatedifor waste deliveries from commercial and residential
haulers. Equipment tised in thissarea inCludes:

o Cat.950 front epddoader

o _Kubota R530«roent end lgader

o, _Sweeper. Laymor SweepMaster 300

o0 Dust Boss,(2"ea.) one near residential unloading, one near commercial unloading

areas

Paved congrete areas designated for waste shredding, grinding and mixing operations.
Equiptnent used ji thistarea includes:

0 Shredder: Doppstadt AK-6355A

0 Horizontal Grinder: Vermeer HG8000TX

o Kifco'Small Hose Reel and sprinkler cart

0 ‘€at.950 front end loader
Concrete aeration pads with in-floor air supply and above ground temperature sensors for
the active composting process. Equipment used in this area includes:

o Turner: Vermeer CT-1010TX

o DariTech Large Hose Reel and sprinkler cart

0 Sweeper: Laymor SweepMaster 300

o Cat 966M front end loader w/roll-out bucket

) [C
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o Cat 950 front end loader and /or thumbed excavator
6. Turned Curing. Equipment used in this area includes
0 Turner: Vermeer CT-1010TX
o Cat 966M front end loader/roll-out bucket
o Dari-Tech Large Hose Reel
Above ground aeration blowers and dampers, provided by operations contractor as needed
Field controls for temperature & pressure sensors and aeration blower dampers
Controls building (container) for aeration blowers, compressor and wastewater pumps
10. Concrete biofilter pads with on-floor air supply from aeration blowers
11. Below grade sumps, tanks and pumps for management of process leachate/condensate
12. Millings surface areas for compost screening and refining operations. Equipment used in
this area includes:
o Cat 966M front end loader w/roll-out bucket
o Trommel: Doppstadt SM-726
0 Mobile Separator Komptech Hurrifex
13. Curing Piles
14. Covered maintenance area
15. Office/Staff Facilities
16. Communications Information Technology Building
17. Storm Water Collection Pond and SedimentatiomWeir
18. Electrical Building Main Shut-off
19. Areas set aside for Phase Il infrastrugtutg
20. Wood grinding and storage areas
21. Product ship out storage piles

© © N

Processing Capacity

The composting facility was designed to reegeive organicywaSte material and to sort and grind it
within 2 hours of receipt at best’and, at a maximum, on the same day as it is received. Bulk
density of the received orfganic, Waste/was expected to@average 360 pounds per cubic yard after
unloading. Moisture level 0f\28% as received for green waste and manure, and at 60% for food
wastes. The facility ‘eapaeity numberssare basechon 7 days a week operation, even though
materials are only regeived 6 days a week, to reflect the total retention time of materials received
in the specifi¢ design areasy Within the turned curing area and screened product areas, the bulk
density in yellow was adjusted to reflect thie expected volume loss during turned aerated
processing. The following page fias axgraphic that includes the receiving area capacity and
expected water Use‘by, water/Souree.

Phase 0.5 Processing capacity caleulations N4 "Basedon 7 days a week operations
‘Area Volume in place Days Capacity Volume Bulk density Estimate  |Capacity Tons Annual Tonnage Estimate
Turned Aerated Processing
Width 170|feet 8,264 cubic yards 23 359 cu.yd./day 850 Ibs/cu.yd 153 tons/day 55,736 tpy Average capacity
Length 175|feet 1.5 Peaking factor
Initial|Height, 7.5/feet 8,264 cubic yards 15 539 cu.yd./day 850 Ibs/cu.yd 229 tons/day 83,605 tpy Peak capacity
Turned Curing A
Width 130|feet 5,224 cubic yards 22 237 cu.yd./day 1,275 Ibs/cu.yd 151 tons/day 55,253 tpy Average Capacity
( |Length 175|feet 1.5 Peaking factor
Restack Height 6.2|feet 5,224 cubic yards 15 356 cu.yd./day 1,275 Ibs/cu.yd 227 tons/day 82,880 tpy Peak capacity
Screened,Product stc?age 3 piles
'\ Width 72|feet 4,800 cubic yards 20 240 cu.yd./day 1,275 Ibs/cu.yd 153 tons/day 55,845 tpy Average Capacity
o \J Length 60|feet 1.5 Peaking factor
\ . Restack|Height 10|feet 4,800 cubic yards 13 360 cu.yd./day 1,275 Ibs/cu.yd 230 tons/day 83,768 tpy Peak capacity
e & B
~N Avg Retention 65 Total days avg 33% volume loss shown in Bulk Density estimate
N Peak Retention 43 Total days peak
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Equipment Processing Capacity

The essential processing equipment was purchased by the City for Phase 0.5 to process the green
waste with a grinder, to turn the compost with a turner, to screen the finished product and systems
to water the compost and to suppress dust, finally loaders were purchased to feed the equipment
and pack the processed material to the different staging areas. Cleanup tools purchased include
the rubber edged bucket on one of the loaders, the construction broom to sweep debris to the
piles, and a water truck to wash down drive areas. The sorting equipment for manual inspecting for
contaminants in food waste was delayed until Phase 1, however the City purchased a Hurrifex to
remove plastics and rocks from the screened overs, and two Airlift Separators to remove plastic
film from conveyor belts. Within the Operating contract, the sorting equipment is to be purchased
by the operator, and the equipment designed by the facility design team will be shown, but | not
required.

During Start-up and Commissioning, several challenges were discovered withthe‘processing
equipment purchased and the design processing capacity wassseriously questioned. The
processing equipment selected was designed for the 110,000 tpyroperation. Equipment
maintenance was intended to be done in the evenings not during expected,produgtion times listed.
The production hours and capacity listed in the design{capacity table-below are-ferwhen the
machine is actively working on the materials and does net’include breaks, communication and
other non-production activities like cleaning. The'general goalhofithe design was to be able to
process the average design day’s material within a 6-hourtipme frame each day. Peak volume days
must have equipment work an additional 3*heurs. Provensvoldme in red Shows unable to obtain
goals for production at 110,000 tpy

Design Capacity and Startup Experiengé

Machine Daily Voltmey, | HourlyMolume | ‘Rroven Note:
cy/d Phase & Expected cy/hr \, \Volume

Grinder Tracked 1,733¢cy/d 288 523 Un-ground density w/excav.
Horizontal 261 Unground with loader & grap
Loader with 2,600 ey/d 433 391 Grab & load to grinder, push
Grapple up unground. July 15 trial
Compost Tugrer | 9,000 ey/3d of 1,500 1,575 3 days turn, one screening,

every 4d 2,700 tph — 25 min/hr water
Trommel 14800 cy/every 300 150 not | ¥2” screen, no grinding
Screener 4" day verified | <42% moisture
Hurrifex 45Q every 4" 75 No info | Should not be ground before

day reported | screening
Loader for 1,800 cy/d 300 No info | Pack across divide 1 day,
Packing reported | Screen 1 day, Rescreen
1lday, Load out last day of 4

Sortline 5% of 433 cy/d 72 cylhr N/A Floor sort, Shred, Disc
incoming,loads, 13 tph screen, Magnet, Neg. hand
smalljeader fed. sort fines and overs on belt*

* Nitps://www.biocycle.net/2014/12/17/composter-brings-on-residential-food-scraps-stream/
http://www.sfgate.com/green/article/Taking-out-the-trash-Municipal-green-waste-needs-

3301750.php
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Summary of the Science and Practice of Composting

Many books, research papers and magazine articles have been written about the science
and practice of composting. While this operation manual will refer to many of the basic
principles contained in these publications, it will not take their place. More detailed
information on the topics presented in this manual can easily be found by conducting a
basic literature search. The Compost Operator Manual provides a cogent resource.
http://www.transformcompostsystems.com/learn-compost-operator-manual.php

A. What is “Compost”?

R L

Photo: A handful offinished compost product (phote. GMT)

At the COP 27th Ave. ComposrFacility, the term “compostrefers to a marketable soll
amendment produced by¢the centrolled-Riological hreakdown of select organic waste
streams from the City;

These “select” waste, stteams consistof the,materials allowed in page 49 the Operations
contract:

E. Acceptable feedstocks ferthetémporary mulching area include:

1.

g wnN

6.
7.

Tree Branches, limbsyand stumps npt to exceed the length and diameter authorized
in thé most’current version of Chapter 27 of City Code

Flowess, plants,and shrubs

Grass clippings and leaves

Fruit and"gardén waste

Undec0yated Chrisimiassand Holiday trees, Lumber, sawdust, wood chips and wood

wasten(untreated/unpainted) and pallets
Palm Fronds; and

Large AnimalNHerbivore) Manure and Bedding

F. Acceptable feedstocks for the compost facility include:

1.
2.

All Green Organics, as identified above

Food Scraps:

a. \Unconsumed food and scraps

br Food soiled paper (including paper plates, paper towels, paper "to go" packaging,
napkins, tissues and pizza boxes)

c. BPI Certified Products

d. Clean construction and demolition wood

15|Page


http://www.transformcompostsystems.com/learn-compost-operator-manual.php

B. What is “Composting”?

The term “composting” at the

COP 27th Ave. Compost

Facility refers to the process

used to transform the organic

waste materials delivered to O_
the facility into a “compost”

product. Facility staff must

o
continually focus on managing O
that process to manufacture \
' cdﬂkent hi ity compo
E oduct. E%*

Photo: Actively Composting Organic Waste (pmé

28

In its most simplistic definition, composting€)
the process of mixing together the correc \
amount of organic wastes (feedstoc )é %
microorganisms, oxygen and wat % @ %
controlled conditions to produ Qﬁg st. ”p”t%
by-products of that process@ er, c rbo@ B o
dioxide, heat and other gasesN#fth [

Q e Hﬂ¥ss IS Q~ : Y ooy
well managed, it results in‘three % by  Prepared
% ialy 0)

da

e

things; a reduced Fresh

f materi xygen——
e Compost
a compost produ s st O Nater——— Pile
compost product that is n@ &

following g m rep is ic

proceé A\

Until the’earl s, the posting industry in the U.S. was not well organized. The
industry h i Qlce to respond to national regulatory issues or to promote
industr portantly, the industry had no universally accepted standards or

st was or how to produce it. Instead, the industry consisted of
hundre idual compost producers who ran their operations based on everything
from individbalknowledge and experience to partnerships with university researchers and
consultiineers. In 1992 that began to change with the formation of the United States
Composting“Council (USCC). During the first 2 years of its existence, the USCC procured
funding, to hire a consulting firm (R.W. Beck & Associates) to interview hundreds of

a%post producers with one goal in mind, to establish universally accepted standards and

actices to define and document the composting process and compost products. Their

§ ; two-year effort consisted of site visits, workshops, writing committees, compiling drafts of

8 Simplified Composting Process diagram courtesy of GMT
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standards and practices and a peer review process resulting in the production of the

Compost Facility Operating Guide (CFOG)* and other key industry reference materials.

Within the pages of the CFOG, the industry had its first working definitions of:
¢ the composting “best practices”
e product standards
e composting process with distinct steps
o key process variables affecting that process
e standard Composting Process Steps and their Key Process Variables

presented have been modified slightly to align with the
operation. Each step in the composting process has;i

The following figure shows the basic steps in the composti proc%ss.5 @os as \ J
é inp

A& tpuos.t :
OSX

A
O

Compost Screening
and Refining

@ 8. Compost Storing 9. Compost Products to
and Packaging Market

Management. Alexandria, VA: The Composting Council, 1994.
5 Compost Facility Operating Guide: A Reference Guide for Composting Facility and Process
Management. Alexandria, VA: The Composting Council, 1994.
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The following diagram includes these inputs and outputs.® The steps as presented have
been modified slightly to align with the COP 27th Ave. Compost Facility operation.

COMPOSTING PROCESS WITH INPUTS/OUTPUTS

q Z Rem mn - - - :
1. Materials Collected and 5 :
Delivered to the Facility Compontabies & Non- t
Processables T S
MAateraet
£ i
Partacle Sang TR nents
Agatrees
wter
8w 3. Feedstock Preparation
At

i sacmn et ] '
8" ing 9. Compost Products to
Q=P . o
i &

«r V o .V 4 3 ®

Prioritigsifor the 27!*Ave, LompestFagility are to manage the feedstock preparation
procéss’of grinding and*watering/atthe same time, as when dry particles are ground, they
have released’a hit of moisture and are fractured with the maximum amount of surface
area to abserbwater. If the’ground materials are allowed to dry again before actively being
composted{ the newly, opened pores shrink and can become hydrophobic making it very
difficult to get thegnaterial wet enough again to efficiently compost.

Porosity is expected to be easily managed due to the woody characteristics of most of the
feedstocks. As significant quantities of food waste begin to be introduced, porosity must
then_beeome the greatest priority, along with removal of non-compostable materials.
Moisture will likely be less important as more moisture will arrive with the food waste. When
ground together at an approximate ratio of 75% woody green waste and 25% food waste,
moisture and porosity are likely to be adequate during feedstock preparation.

6 Compost Facility Operating Guide: A Reference Guide for Composting Facility and Process
Management. Alexandria, VA: The Composting Council, 1994.
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The following table identifies the key process variables and when each must be managed
during the composting process.” The steps as presented have been modified slightly to
align with the COP 27th Ave. Compost Facility operation.

MANAGEMENT OF KEY PROCESS VARIABLES
Step 1| Step 2 |Step 3|Step 4 Step 6|Step 7 |Step 8

KEY R Non- Composting Compost Compost Compost
td | Compostables | Preparation Curing Screening | Storingand
PROCESS - . -
and Non- and Refining| Packaging
VARIABLES Erocassebius

PILE STRUCTURE
(POROSITY) v v
NUTRIENT BALANCE o v
OXYGEN (and pH)
MOISTURE v v
TEMPERATURE
TIME

AYANENAN

=

N
N \

v

v

v

y 4

4

~ N K

A checkmark in the table indicates in the r% wh %v&riable must be
managed. Notice that porosity isture ma@ each step. Control over
these variables is essential % step u pron~ sold.

.

g 7 Compost Facility Operating Guide: A Reference Guide for Composting Facility and Process

Management. Alexandria, VA: The Composting Council, 1994.
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C. Composting Process Steps Defined

The following descriptions of the individual steps in the composting process are presented
as a general overview. They will be discussed in detail later in this manual as they relate
specifically to the COP 27th Ave. Compost Facility.

1. Materials Delivered to the Facility

/ 4 )~ 4 T— S A N

Scale house operations at the City of Phoenisa2%th.Ave Transfer.Stationdphoto: Google Maps)

The delivery steps consist of:

e Recording the inbound weight of.each vehielesdelivering/organic wastes to the facility
by COP scale operators

e Recording the specifi¢ type,of organic waste heing delivered by each vehicle by COP
scale operators

¢ Recording the putbound weight of,each vehigle/after dropping off their load by COP
scale operators

e Rejecting’loads that are @bseérved o contain non-compostables or non-processables by
Operatians, ContractoronCity Staff

o Delivery of collected\data bythe .COP scale operators to the Operations Contractor

The data collected during these steps is used to define the amount of:

e Each type'of organicwaste’received each day,

¢ In-proeess'material ih the active composting or curing steps,

o Rejects remayed from the feedstock recovery and screening & refining steps,

e Screeningyovers,generated and available for recycle and finished products on site.

The City may,intercept loads and direct them to their diversion area to inspect and pick out
gross centaminants, then reload them into drop boxes for delivery to the compost facility
unloading*area. It is intended that the City will be tracking routes and collection customers
and engaging in intensive feedback and response training to get clean feedstocks coming
in te the compost facility directly. Good communications and cooperation between the
Operations Contractor and the City could help to improve the cleanliness of the incoming
wastes far into the future.
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Materials that will be processed at the 27! Ave. Compost Facility will include:

« Tree Branches, limbs, and stumps not to exceed the length and diameter authorized
in the most current version of Chapter 27 of City Code

« Flowers, plants and shrubs

« Grass clippings and leaves

e Fruit and garden waste

« Undecorated Christmas and Holiday
trees, Lumber, sawdust, wood chips
and wood waste

(untreated/unpainted) and pallets
« Palm Fronds; and
« Large Animal (Herbivore) Manure
and Bedding

Food S
o @nsume d scraps
e Food sail mcludmg paper plates, paper towels, paper "to go" packaging,
napki es and pizza boxes)
. Blodble Plastics Institute (BPI) Certified Products
The ing materials will not be accepted for composting: Plastics, rocks, glass,
%::I, ainted-glued or treated wood, dog or cat manure, Kitty litter, rope, twine,
baling wire or fencing, fertilizers or pesticides, toys, tools, concrete, grease,

petroleum oil, rubber, styrofoam, cans, buckets, hair, carcasses, soil from areas
around house or building foundations.
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2. Receiving Delivered Organic Waste
Incoming wastes delivered to the tipping area are inspected by the load spotter for non-
processables and non-compostables prior to processing.

Incoming loads determined to contain these non-processables and non-compostable
materials will be processed manually and mechanically to remove these items prior to
grinding. All non-processables and non-compostables will be set aside for disposal.

3. Removing Non-Compostables and Non-Processables
After removing all non-processable and non-compostable materials, the clean feedstocks
will be immediately incorporated into the days “mix” or sent to designated piles based on
type to wait for further processing.

In the case of high odor potential deliveries, special procedures will be employed to inspect
and potentially reject them. Accepted waste that is determinedso have high*odor potential,
but is considered to be manageable, will be immediatelynNncorporated,into the days “mix” or
covered to mitigate odors until further processing.

4. Feedstock Preparation — ROroSig/Nutfiept/Moisturg
Feedstock Preparation is one of the mostimportant and demanding steps in the
composting process.

To transform organic waste intelamarketablé compost proddicksin the shortest time
possible it must be properly prepared to establish the dnitialporosity, nutrient balance and
moisture content.

At the 27th Ave. Compaest/Facility, thefeedsteck’s initial porosity, nutrient balance and
moisture content will'be’ set by developing and Using a mix “recipe”. The mix recipe spells
out how muchof each typé of organicaste received will be mixed with the others to end
up with the-desSired mix” Thewnix reeipe issadapted and determined by the Facility Operator
to meet their productitargets.

a) Porogity

Porosity is the amount offreesaif space in the material. Porosity is required for air to travel
through thie compost 16 deliver oxygen to the microbes and to remove carbon dioxide and
heat from the pile. Rorasity is established by mixing coarse bulking material, usually wood
waste ok green waste;with denser materials such as food waste, manure or grass clippings
which have afvery low porosity. If the porosity is too low, insufficient air passes through the
pile and dee@mposition rates slow or stop. If porosity is too high, the piles dry too fast and
stop camposting, if the porosity is too low, the piles can become anaerobic very quickly.

The follewing diagram shows the difference between materials with a high porosity (on the
left),with materials having a low porosity (on the right.) While each has the same material,
with the same water film, only the one with high porosity will allow air to flow between the

particles bringing oxygen to the microorganisms.
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Poro$ls tes A ing a 5-gallon bucket and a weigh scale, using filling and

dropping - s m| compost pile conditions, and then filling the weighed and
e wit . The known bulk density of water is used to then calculate the
wate d oids i mple Porosity changes over time. The best time to manage
porosity is in the initial mix where a porosity range between 45% to 60% Free Air Space
&ed appropriate for setting up good composting conditions. Systems using
and frequent turning can handle lower levels of initial pile porosity. The 27

d3n3| of a known moisture content and compost mix can over time be correlated to free

space and is faster and easier to test in the field. The field test methods is included in
vae ppendix at the end of this operations manual.
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b) Nutrient Balance

Nutrient Balance primarily refers to the
ratio of Carbon to Nitrogen in the Establishing Starting C:N Ratio During Feedstock Preparation
material. Some materials like grass
clippings, food waste and animal
manures have very low C:N ratios.
Feedstocks with low C:N ratios are
often referred to as “greens”. Other
materials such as shredded tree limbs

700

“Browns” havinga
C:N ratio of 30:1to

700:1 “Greens” havinga

ratio of 3:1to 25:1

P S—

Best initial &'\'ailable CN ratio: ™ 25-40:1

Feedstock C:N Ratio

have a very high C:N ratio. 2
Feedstocks with high C:N 04 ! —
ratios are often referred to as Feedstock Preparatign ~ Composting Curing
Day1 Days 2to 2282 Days 23-32 to Scréening
“browns”.

& S % 7 A -

Just as humans need a balanced diet, so do the microorganisms in theompostilelf'the
initial C:N is too high, for instance 60:1, then the nitregen will be gonsumed before all the
carbon is composted. If it is too low, for instance,15:%, then the carhon will/6é canSumed
before all the nitrogen is composted and nitrogénscan be lostte.the air and Water.

Properly prepared feedstocks should have, a.C:N ratiotin‘the rangé, of approximately 25:1 to
40:1. This is best tested using samples‘ef the differentfeedstockigoing to a laboratory or
using representative book values and/C;N calcdlators:

During startup of the COP 27thsAve. Compost Facilityf, GMI. recommends that the contract
operations group use thesfollowing “mix.fecipe” to gstablish the feedstock C:N ratio. The
mix is based on the yolumes of féedstocks added, to the grinder. This “recipe” can be
adjusted over time as theOperationsigroup gains experience with the COP’s unique
feedstocks and seasomal variations in waste regeipts.

e 5 Parts"Green Waste
¢ 1 Part\food Waste

e 1Part'Wood Waste

® 1 Part Animal Manure

The mixingredients must be ground together to ensure that all food materials and manure
have been broken apart‘and reasonably homogenized for proper nutrient balance and
maximum accessibility by microorganisms. The grinder operator should endeavor to keep
the mix going into the grinder as consistent as possible with the feedstocks on hand.

The following graph depicts that “high” C:N ratio feedstocks (“browns”) are mixed with “low”

C:N ratio feedstocks (“greens”) to establish the proper C:N ratio during Feedstock
Rreparation. (Slide courtesy of GMT)
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C) Moisture Content

Moisture Content is a measure of
how much of a material is made
up of water. Some materials like
grass clippings, food waste and
animal manures may have a very
high moisture content. They may
have moisture contents as high as
80% or more. Other materials
such as shredded tree limbs
typically have a very low moisture
contentg These may have moisture
contents,as low as 20%. While
grinding the ineeming feedstocks
according te thé “mix recipe,
water is added to the discharge conveyor of the grindertoninsureg@aninitial maoiSturepercent
of 50 to 60% in the prepared feedstocks. It is essential to start,the eomposting precess with
a thin film of water on all the surfaces of the pattietes to be eemposted,Fhisis where
microbes multiply and move and develop enzymes to bréaksadown the ‘organic materials.
Thin frequent surface applications work better.than saturating thesmaterials to be
composted. When materials are moved\off‘a conveyerbelt, this'provides the perfect
location to add enough water consistently to thin layers of the feedstock. The watering
system off the end of the grindet conveyor béltyand the compost turner are perfect
examples. Turning a pile just aftera heavy surface application of water can also work.

Properly prepared feedstoeks should have a moisture content of between 50% and 60%.
The diagram above-degicts the target noisture‘percent throughout the composting
process. During Feedstock
Preparation, #at and dry vy
feedstocks-are ground
together'according toithe '

Managing Pile Moisture Percent

“mix feeipe”. As the material ( 80
exits the grindér eonveyory ’ o~

Above 60% moisture, anaerobic conditions
dominate due to low free airspace

leachate frem‘the/tank water o Upper Control Limit
. . 60
or the cityser Well water s f:':_‘ =
added\from the hose reefl to g -
. . = 9 N = e -
make final maisture Yooa0 ~
d_ ustments = 55 Below 40% moisture, pile is biologically dormant
a .
Esjtlmates are 30 Below 35% moisture, dusty conditions occur and fire hozords increase
25
| 1 L
20
made by the Feedstock Composting Compost Compost Compost
Operator prior to Preparation High Rate Curing Screening Storing
& Stabilization & Refining

grinding, and they
set the volume of water to
add. (Diagram: GMT modified USCC slide)
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5. Composting
Once the feedstock has been properly prepared, composting can begin.

The main objectives of this step are to:

e Break down the prepared feedstocks to reduce its volume and to transform it into a more
stable and mature material prior to curing. In general terms, this is done by providing the
microorganisms decomposing the material with the proper environment to compost.

e Attain and maintain temperatures at or above 55°C as prescribed by federal biosolids 40 CFR
503 requirements to reduce pathogens and vector attraction in composted products.

e Maintain oxygen levels in the active compost piles above 12% to prevent the formation of
anaerobic conditions leading to the production of malodors.

e Periodically turn the material to break up clumps and lumps, re-add moisture as necessary,
thoroughly re-mix the material, tear open new surfaces to expase them to the'microorganisms
and to move the material across the aeration pad as specified.

The composting process is easier to understand by looking-at it fromthe, microerganism’s
perspective. The microorganisms used in composting need fundamentally théxsame things
that humans need to exist: food, water, air and the right temperature. If theése needs are
met consistently, the microorganisms become efficient atrapidly decompaosing the organic
materials (food) presented to them.

a) Nutrients (Fogdy
During the feedstock preparation step’the comgoster-has carefullyprepared the
microorganisms with the food th@atthey like /Thats; feedstocks,with a C:N Ratio of
approximately 30:1, a moisture,content of 50:60% and asperosity of 60%. These foods are
best mixed together closely and/Cut bruised or fragturedto have a a multitude of exposed
surfaces that microorganisms can pegin to digestySugars, fats, and proteins are eaten
quickly and generate, adot/of energy‘early inthesprocess. Cell walls of plants and woody
materials are decopiposed mare slowly. If pile moisture is maintained, nutrients can be
conserved apdyeused bydhernext stage of microorganisms.

D) \oistlre (Watey)
During feedstock preparation, the meisture content of the feedstock has been established
at 50%.to 60%,.However, duringitheé composting process, the moisture content of the pile
may change quickly (typicallyz\geing down). If it does, the composter must periodically add
more water as necessary to ensure that it remains at 50-60% during the composting
process.\When organi€ matter dries, it can become hydrophobic and become very difficult
to rewet, Composting=eccurs in the thin layer of water on the surface of the particles.
It helps act as,a solvent and delivers enzymes produced by the microbes to the cells being
digested.

C) Oxygen (Air)
Just like humans, aerobic microorganisms require oxygen to live. They use the oxygen to
break the carbon chains in a rapid biological/chemical oxidation process. In a properly
prepared compost pile however, the microorganisms can use up all the air in a matter of
minutes. Once they have done so, they will essentially stop composting until more oxygen
becomes available. At the 27th Ave. Compost Facility air blowers are used constantly
to force fresh air into the pile (positively or negatively) so microorganisms can breathe.
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Forcing fresh air into a compost pile to provide microorganisms with oxygen has several
side effects within the pile. These side effects include rapid decomposition, releasing
odors, removing carbon dioxide, lowering moisture content and reducing temperature. The
following diagram depicts this process. (Diagrams: courtesy of GMT)

Positive Forced Aeration

CO,

Negative Forced Aeration
Without Biofilter

AIR

AIR

d) Rele Q‘o
As fresh, oxygen rich air i @into the pile/’it a ically forces out oxygen deficient
air residing in the free 'Qac of composti .Air that has resided inside the pore
spaces of the pile beGome conce@d with‘chemical compounds released by the
decomposition of sto any of @ mpounds can produce malodors. When
the oxygen deficientair is @l‘fro thepilé it can carry these chemical compounds to
the atmospr%-when sed in sufficient volume and concentration, the result can be
malodor det rom the composting facility. Higher temperatures increases
the release-réte of X@ s co@ :

Q @(ef Carbon Dioxide
As fre Qﬁ@n richhaif is forced into the pile, it automatically replaces oxygen poor
ioxide hi at

(carb the same time. When oxygen rich air is present in the pile,
microorganisms use,it just like humans do (although not with lungs.) When humans
breathe in fresh, oxygen rich air, they use some of the oxygen. When they exhale, they
return th sed oxygen to the environment along with one of our body’s waste products,
carb, [ e. When the microorganisms use oxygen to break down their food (in this
:‘Ea compost), the process releases the same waste product that humans do, carbon
ioxide.

@E f) Lowering Moisture Content

When fresh, oxygen rich air is forced into the pile it automatically removes oxygen poor air
at the same time. When this air is removed from the pile, it also takes away some of the
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moisture in the pile at the same time. If the moisture content falls below acceptable levels it
must be replaced by turning and watering the pile.

0) Changing Temperature
Before fresh, oxygen rich air is forced into the pile, the pile is at a certain temperature.
Typically, the ambient temperature outside the pile is lower than the temperature inside the
pile. When the air blower draws air from the environment it pushes this (typically cooler) air
into the compost pile which in turn expels the (typically hotter) air inside the pile. In most
cases this has the effect of lowering the overall temperature in the pile. It takes almost nine
times more air to cool a pile, than to just provide adequate oxygen levels in a pile. Lso if
there is not enough oxygen pile temperatures can be too low. A compost pile that is hottern
near the surface than it is deeper in a pile indicates a lack of oxygen deep in the pile.

In most cases, this is good, as the temperatures in the composting pile can.riserabove-what
the microorganisms can tolerate (>145 degrees F).

In other cases, lowering the temperature may not be desirable. Detfimental effects,may
include:
o Lowering the temperature in the pile.sofarthat the desirable microorganisms slow or
cease to function (<104 degrees F).
o Lowering the temperature in the-pile below’55°C\(131 degrees,F) during
time/temperature pathogen pedlction péquirements,

6. Compost Cuyring
After managed composting is‘eomplete, the fresh gompost is removed from the composting
area and placed in a cdring,area (prioto Screening‘and refining).

The main objective ofthe curing process isito allow the freshly composted material time to
age undisturbéed allowing it torstabilizeand mature.

At the COP 27th Ave,, Compost Fagility, the curing step has been subdivided into two
steps.

First, as thescomposted material is moved off the aerated pad, it is reformed into a new pile
on a non-aerated seetion ofthe pad. Here it is still turned periodically to resupply oxygen
and mapage moisture levels which are now consumed at a much lower rate.

Second, aftér the curing compost has been turned through the non-aerated pad after the
prescribed time, it is transported to the final curing area where it will remain undisturbed
prior to'screehing and refining. Certain organisms like fungus require this undisturbed
candition to thrive and multiply. They are responsible for higher levels of stability and
maturity being achieved as well as the “earthy-forest like smell” typical of quality compost
products.

Cured compost can remain non-aerated unless pile temperatures exceed 165°F or if odors
are generated within the piles.
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The best management practices to respond to curing piles with temperatures above 165°F
is to aerate it. This can be done with front-end loaders, a turning machine or with an above
grade aeration pipe system with portable blowers. In both cases the oxygen level should be
maintained above 5%. Alternately, the cured compost pile height can be reduced to
prevent excess heat build-up and improve natural penetration of air into the piles.

7. Compost Screening and Refining
After the curing phase, the finished compost has become stable and mature. It can now be
screened and refined prior to sale. Screening should occur at about 42% to 38% moisture.

The objectives of the screening and refining stage are to:

o Remove all oversized material for recycling back into the composting+recess as
bulking material and inoculant. This objective is achieved/Usingécreening syst€ms:

e Remove all plastic, metal and glass from finished product and oversized piatetial. This
objective is achieved using air separators, magnetic separataérs and de=stohers.

Refining the oversized material reduces the amount of phySical coptaminates that will end
up going back into the process.

Refining the finished compost preduct paintainsé@ censistent.quality of contaminant free
compost. Management of dust geherated from the surface and pile moisture content is still
important. The color of the,finished compost isUsually ‘determined by the moisture content.

8. Compogt Sent to MEket
After screening andsrefining, the finished campast can now be sold. Keep track of the batch
numbers beingisold to customers’to allow product use experience to provide feedback to
the productioncontrolss/beingdsed,

The @bjective of this\step is tofead gustomer trucks/trailers with high quality compost while
ensuring that @nly, high quality compost is loaded. (It is imperative that the equipment used
to load the/inished product’is €lean and inspected for contaminants and unfinished
compost opraw feedstoeks that may be stuck in the bucket corners prior to loading out.)

Remind drivers to €lean their bumpers and cover their loads before leaving the facility to
reduce spillage,and dust during transportation to the end user. Product use information,
compostfuse'demonstration areas and advertising are extremely important at this
interactignspaint. A neat and clean site, well organized product piles, and friendly relations
between operators and drivers are essential.

D. Odor Treatment

The number one reason for compost facility closures is odors generated in and around the
facility. Therefore, compost plant operators must diligently focus on managing operations to
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reduce odor generation. In two processing steps, odors will be generated in sufficient
guantity and intensity to cause off site odor complaints. This will be experienced in:

1. Unprocessed Odorous Feedstocks Received at the Facility
These odors are treated by a combination of
mixing them with other feedstocks to establish
proper active composting conditions, and,
covering them with a “Biocover”. A Biocover is
a layer of moist, finished, unscreened compost
or “overs” (the oversized material screened out
of the finished compost), and getting them on a
forced aeration system as soon as possible.

These unprocessed odorous loads must be
given priority in handling and management.
Compost “Overs” (Photo: courtesy of GMT)

Biocovers should be moist and free of plastic o ock
are ideal, with their thin covering of finish %

ed ost on : [
kept moist and sawdust that is kept mois %«s orms@l is ipnportant to keep the
stockpile of biocover material from getti ry k min rophobic. Most odor
compounds are attracted to and bi ily wit r mole roper moisture control
improves odor control. % @
The use of the Area Miste @ e st kpi@of ' er,’the pile just mixed and covered
with biocover and just ﬁcu di ﬁ‘al abo
odors and control du<% arryi%)rous at

ipping floor will significantly reduce
This diagram @Q

far and wide.
compares a

raw mal Z food Q C) Feedstock
wast m sam \ without and with Moist BioCover
mateﬁthat is A

covered with \/
\ | Unmasked Malodors Lower Odors

Biocover in (Higher due to large exposed (Lower due to

Califo Qow.ed Q/ " adsorpion) r o 'edsdsopic 4
over&odor Q~ 4 s A4
reduction usyg;\ﬁ oA, SR (
biocover (Bi : R TR N . NS,

4%

&g&ss Section of Raw Malodorous

e
2. Process air forced through the fresh material on the aeration pad.
These odors are managed by collecting the process air forced through the fresh compost

and filtering it through one of two means as follows:
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a) In negatively aerated composting systems, a special filter

called a “biofilter”.
A biofilter is a large bed of coarse woody
material, usually incur porating compost

screening “overs”. Biofilters are typically 3’

4’ in depth and are placed on top of a pipe
or trench system distributing air that has
been sucked down through the active
composting piles by an industrial blower.

Biofilter (Graphic courtesy of
GMT)

Biofilters are designed to allow
odor laden air a specific “residence
time” within the biofilter media. This

residence time allows odors to adsorb into the wate
for the microorganisms in the water film time to |ge

the water film.

Biofilters must be kept moist to work pro
maintained with fixed irrigation sprl

moist from top to bottom. Comp verage
circuiting of air through dry aré& biofi

Negative Forced
Aeration With Biofilter

AIR

% xof h%g‘?

bear

0|s @ |of|Iter can be
ue I lied at r at keep the biofilter

t portant to reduce short

BIOFILTER

a “biocover”.
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In positively aerated
Positive Forced Aeration with BioCover composting systems, a
special filter called a
“BioCover” acts as a
temporary biofilter.

A BioCover is a layer of
finished, oversize screened
compost or “overs” placed
over the positively aerated
composting pile and kept
moist with an area mister, a
sprinkler or occasional water,

P truck. Wood waste can also
AIR .. function as abiocover iftkept
N\, moist.

3. Odor Prevention
Odors can be created in every physical area and during‘every progessing’step at a
compost facility. Other than bio-coversgerincoming feedstocks,and\biofilters for aerated
composting, the single most effective strategy to'manage these-edors is to prevent them.

NOTE: There are nine distinct’pracessing steps)at the LQP27th Ave. Compost Facility.
Each of the nine steps is conducted in a'different area of the facility. Most of these areas
have their own dedicated‘processing=equipment @and’roadways. As odors can be generated
on any piece of equipment,or on any’roadway‘at the COP 27th Ave. Compost Facility, the
section “CLEAN EQUIPMENTY ROQADWAYS, PAD & PREVENT STANDING WATER” will
be repeated for, each of the/nine processing steéps and is intended to be a reminder that
cleaning evegywhere is_important to gdorprevention.

aj Odors frgfm Materials Delivered to the Facility:
REJECTING LOADS OR MANAGING THEIR ODORS
Organic wastesthat is colleCted over one or more days and held in the same waste
collection v€hicle carmgdickly become anaerobic (composting in the lack of oxygen). If this
happens; high levels.of malodors (bad smelling odors) are generated and are trapped
within the material.if these loads are accepted at the facility and dumped in the tipping
area they will release these malodors into the air. These malodors may cause odor
complaints either from simply being dumped in the tipping area or from the material being
processedthrough grinders, shredders or other equipment. Ideally, these loads should be
identified and rejected. Sometimes this can be done at the transfer station green waste
unloading area by inspecting suspected loads. Sometimes the load may already have been
dumped in the tipping area which would require re-loading it into the haulers truck. In both
cases, the best management practice to keep the loads but manage their malodors is to
use “area water misters” directly over the malodorous material to quickly remove odors
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from the air. This allows operators enough time to cover and/or mix the malodorous
material into an active pile.

PROCESS MATERIAL QUICKLY & USE BIO-COVERS

Organic waste that is collected and transported to the compost facility on the same day
typically has minimal or manageable odors. If it is processed soon upon arrival or
temporarily covered with a bio-cover (a layer of oversized material from the screening
process), odors can be effectively managed. Placing newly received materials on the
aeration floor will also help prevent the further generation of malodors, but if left uncovered
without a biocover, may still release odors already present.

CLEAN ROADWAYS, PAD & PREVENT STANDING WATER

When commercial or residential haulers deliver their organie wastes inthe\eceiving atea
roadways can build up with spilled organic waste. When.this,happensythissmaterial can
create dust and odors. In addition, if this material is potwanaged/prionto a rain event, the
rain water now flows through the organic waste and‘ponds. This standing watenthen
becomes an odor source as well. Any debris left —_— o

on the surface before it rains will wash down d i
into the catch basins and tanks. Once in the

catch basins and tanks it is much mare-difficult

to remove the debris.

The best management practiCe,intthis area is,to
wipe the floors with the 950 Joadér’s rubber f
bucket edge, and use & combination of skid \
steers, water and sweepers to get the edges |
clean. The Laymox eonstructi@n brush is used to
sweep the fines,out of thegrooves anddhe

water truck.and man heses ‘uséd towashdown

water to Clean roadways, tipping,areasand
equipment at the end ofeach feceéiving day.

5] ©d¥rs Generated When Cleaning Feedstocks
PROCESSWMATERIAK QUICKLY
When feedstocksiarerecovered, incoming waste is typically spread out in the receiving
area for manudal, physical examination to remove non-processable and non-compostable
waste. Thisscanbe done on the ground with rolling stock supporting laborers or on
conveyors with a hand sort station. In either case, the material is systematically exposed to
the airteleasing odors or dropped on the ground where it can build up as in the receiving
area. Processing the material quickly reduces the likelihood of the material becoming
anaerobic and producing malodors.

CLEAN EQUIPMENT, ROADWAYS, PAD & PREVENT STANDING WATER
As rolling stock transports and moves material through the feedstock recovery area the pad
will no doubt collect organics throughout the day. They will most likely be compacted and if
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left for long periods, would become anaerobic and produce malodors. The rubber edged
bucket on the 950K loader acts as a squeegee to scrape up wet organic debris like food
waste and keep the working surface clean.

The best management practices in this area are to use an appropriate combination of
wheel loaders w/rubber edged buckets, skid steer, industrial sweeper water truck and wash
down water to clean roadways, pad areas and equipment at the end of each receiving day
and to prevent standing water.

C-

C) Odors in Feedstock Preparation -~
PROCESS MATERIAL QUICKLY O

During feedstock preparation, the recovered feedstocks are gathered, mixed, ground,
moistened and transferred into the active composting process. %nce the material is &\
typically processed the same day it is received, it typically has already b dled

multiple times. The material is therefore primarily homog erobi oes Q
typically produce malodors. However, paying attentioi es% mat%

received is considered a best practice.

COVER ODOROUS LOADS WITH BIOCOV. EDI FTE@QCESSING
Odorous materials that are received will continue to emanate odors fo riod of hours or
days until they are consumed in the a@ & cess! The best management
practice for odourous materials bei esse % [ lace a 6 inch to 12 inch
layer of biocover on top of the pi [ ation system.

CLEAN EQUIPMENT, ROA NDING WATER
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equipment, the equipment and pad will no doubt collect organics throughout the day. They

§ % rolling stock transports and moves material through the feedstock preparation area and

will most likely be compacted and if left for long periods, could become anaerobic and
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produce malodors. Even a thin layer of fresh feedstocks left on the pavement can give off
offensive odors for an extended period of time.

The best management practices in this area are to use an appropriate combination of
wheel loaders, skid steer, industrial brush and wash down water to clean equipment,
roadways, and pad areas at the end of each process day and to prevent standing water.

d) Odors in Composting

In well managed composting operations, even properly prepared feedstocks in the active
composting phase will or may generate malodors. At the 27th Ave. Compost Facility
process air is forced through the composting material in one of two ways.

POSITIVE AERATION — BIO-COVER

When air is forced from the aeration pad up through the fresh,cemposting materialitisithen
released to the environment. During the first 5 to 8 days‘of‘active compasting, thexdir
discharged to the environment can carry significant amounts of malodorous velatile organic
compounds.

The best management practice to manage these odors s t0 gover the fresh composting
materials in zones one and two with a bioCever as seomas possible,after placement and
turning.

NEGATIVE AERATION — BIOFILTER

When air is drawn down intozthie aeratiof padyair fronithe eénvironment is drawn down
through the composting material and.collected in the/nretwork of pipes below the pad
leading to the suctiontblewer.

In this case, the process aipwill not be sucked.through the blower and released to the
environment{ Instead, the ‘process airwill travel through the blower and into a plenum
system on asconcrete<labland distributed through the biofilter residing above it.

In a preperly managed biofilter over 90% of the odors entering it will be eliminated prior to
release to the environment., Thesbiofilter media must have the correct composition, porosity
and moistare content, /Thebiofilter must be properly sized to provide an adequate amount
of detention,time fortheé air entering it prior to being released to the environment.

The best management practice to maintain a properly constructed biofilter is to keep the
biofilter media above 60% moisture content through regular surface watering.

The fellowing diagram represents the flow of air in a negatively aerated compost pile with
tréatment through a biofilter.
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CLEAN EQUIPMENT, ROADWAYS, PAD & PREVENT STANDING WATER

e) Odors in Compost Curing

In well managed composting operations, properly c@gd m

@ln th ing phase
remain aerobic and therefore do not typically pradu te malod ver, as

ema 0<;g-l
in all other areas of the facility, equipment, pa s and r@ys a@ concern.

CURING PILE AERATION

Occasionally, operational conditions @ring t ostingyproeess which results in
unstable material arriving in the ¢ a. T% ef r%easons such as having
inadequate moisture levels duri om@ roc %

The best management ices’to recp&t:l to curi ileodors are to aerate it. This can
be done with front-en rs, a % achin ith an above grade aeration pipe
system with porta rs. I: bot se@ gen level must be maintained above

5%.

CLEAN MENT %AY 'PAD & PREVENT STANDING WATER

Itis iQ;tant to% t com%uring takes place prior to screening and refining. This
is done to ke porosity‘as as possible during the curing step to allow for (limited)
b

passive a uri done on the asphalt millings as needed.

Q f)g"@dors in Compost Screening and Refining
co

In well managed posting operations, properly cured materials may be screened and
refined wij t releasing malodors. However, as in all other areas of the facility, equipment,
pad ar roadways are still a concern. Finished compost piles that have not been
mov%a long while can create a core of anaerobic material which releases odors when
1<mint . This is usually temporary and dissipates quickly. If this odor creates concerns,

a very small blower and pipes can eliminate the buildup of anaerobic conditions during

Wduct storage.

CLEAN EQUIPMENT, ROADWAYS, PAD & PREVENT STANDING WATER
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0) Odors in the water collection system
Any standing water that has fresh organic waste in it creates a biological oxygen demand
which must be satisfied by bubbling or mixing the water to expose the suspended patrticles
to oxygen. Otherwise it very rapidly can change to anaerobic decomposition in the water.
Which results in the creation of bad smells and hydrogen sulfide, a very toxic gas. There
are two areas where bubbling aeration is provided, the aeration vaults and the
underground tank. All the surface water near the receiving or south side of the facility drain
into these aeration systems. There is a pressure trap for each of these tanks to keep any
odors coming off them going through the biofilter. Keep all catch basins flushed clean to
reduce odors from being generated in the water collection system. Finally, there is a
sediment weir that is designed to slow down the incoming stormwater collected from the
south side of the facility. After the storm event, this weir should be cleaned of collected
sediments using the loaders to reduce odors generated in the weir.

h) Odors in Compost Sent to Markég
In well managed composting operations, properly finished compost products can bé
shipped without releasing malodors.

Finished compost shipping areas should be inspécted by.thexend of edch day to ensure
that no standing water can accumulate which c@uld generéate' malodorsbdring and after
rain events, scrape up any wet compost.along the gdge‘of piles,and\place it over the fresh
incoming compost to help keep the saturated compostaerateg@=lhe north side of the
facility does not have aeration systemsh the drainage system. it is not expected to create
significant odors, but keepingsthedrains clean will assistin reducing odors that may
emerge from here.

), €eferal Site Qdor Mahgggment
In addition to the adormanagement procedures and practices mentioned in each of the
processing stéps above, facility @wners and operators should meet all the conditions
contained.in the air permits.\Dust also carries odors, so keeping dust down is essential to
good adar control. There, is a checklist that must be completed every day to monitor odors
at the,site. The fellowing shouldbe done consistently:

o sConduct daily sité perimeter odor walks documenting any odors detected traveling
from the facility itself or through the facility from other generators in the area

o Operate and,log data from the facility based weather station to be used to correlate
sité¢’odorsror complaints with wind speed and direction.

e _~Maintain an odor complaint log to document odor complaints

o\, Respond to odor complaints and make operational corrections to lower odor exposure
and emissions.

¢ Maintain tree or shrub buffers around the facility perimeter to improve mixing of
odorous air with clean air
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V. Technology Overview for Phase | of the 27th Ave. Compost
Facility:

Phase | of the 27th Ave. Compost Facmty i
year using a Turned Aerated Pile (TAP)

trapezoidal pile. This means the ¢
re-located across the air floor, as a@

in tan in the graphic above, an

‘ S up t(@ tons per
xtended pile or
ee er and are mixed and
%e new materials shown
n in dark grey regularly.
There are many details o ity de gn t est understood by viewing a model of
the facility design with %ator deseribi Qzﬂg seen and how it is intended to

work. Follow this Y hyperlln |ewt de ign connections and features of the
facility. https:// be. atch”v nw

4n9A&list= Péi JS4 fkeODzs&lndex—
The Tur erated @has created cured finished compost at other
aste %

s Iay @\Ad

aterl

faciliti I|ttle wever this facility has a design capacity to compost
food te a 60 days at average flows and 43 days at peak flows.

This will he e th b|||zed materials can be manufactured.
The tem h Ave. Compost Facility uses a concrete air floor to shoot air up

into t r m the pile can also be sucked downward into the air floor by simply
moving 2 d ers, one set of dampers in each aeration zone. Reversing airflow allows the
top and alves of the pile to be cooled effectively in pile heights up to 8 feet deep.

The initi depth may go as high as 10 feet deep, if experience shows that pile
tem es are controlled at the higher depth. Proper initial moisture of >55% moisture
would

! important to controlling temperatures at these higher depths.

§%oling air demand for the compost piles diminish over time. So the facility has the

aeration system divided into 8 aeration zones. Each zone is used sequentially as the
compost is moved every 2 to 4 days across the air floor using a side discharge compost
turner, shown above in yellow. Of these 8 zones, there are 4 high airflow zones, shown in
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https://www.youtube.com/watch?v=Jnw960-4n9A&list=PLoK41_2JS4E9ZS5E9ONPAuhBtMfkeODzs&index=1
https://www.youtube.com/watch?v=Jnw960-4n9A&list=PLoK41_2JS4E9ZS5E9ONPAuhBtMfkeODzs&index=1

tan, that receive fresh prepared feedstocks blowing a significant amount of air for the first 8
to 16 days of composting providing 4 to 5 CFM/yd3. Then zones 5 through 8, shown in
brown, move air through the piles to meet the diminished air demand of the stabilizing
compost materials, providing 2 to 3 CFM/yd3. There is a total of 16 to 32 days with the
compost being provided cooling air to control pile temperatures from top to bottom. Turned
curing shown above in grey, allows the piles to be doubled up and turned every 4 to 6
days. Providing 20 to 30 days of additional curing time with moisture and porosity control.

During each turn, there is the opportunity to water the piles using a hose reel and spray bar
connected to the compost turner shown in green behind the turner.

The primary tools for The COP 27th Ave. Compost Facility system are:

The combination of a material shredder (a Doppstadt DW 3060 SAJ=and two material grinders (a
Vermeer HG8000TX and a Doppstadt AK-635SA) are used to prépare the incoming feedstocks for
composting and wood grinding. Spray bars can be mountedwn.the‘end of, thé dischargé conveyors
to provide irrigation to get the composting process started on‘the freshlyground suffaces»A
DustBoss area mister provides dust suppression duting initial handling imthe unloading/and
grinding area. A second one is placed near the selfshdul,unloading area and is tised,to cool
customers and settle any dust during unloading. A mobile DustBdss providesithe’ commercial
unloading and the grinder to have a method te follow the equipmentgrinding area and the
unloading activities that happen alongside the grinder t6 have goed.dust control and improve
odor capture. It is important to placéjthe misters updvind of thé proeessing area to allow the mist
to intercept dust generating opérations in thereceiving areas

The shredder'is inténded t0 be used to open bagged material to expose non-compostables and non
processables torallowatheir removal before grinding. It is important to remove manually any glass
or garbage that is discovered after bag shredding. Shredding was originally intended to occur
below the receiving building wall, which was not constructed for the 55,000 TPY capacity system.
For the.55,000 TPY system, bag shredding can occur at any location near the receiving areas as
déemedhappropriate by the operator.
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C-

The grinders serve to: d
e grind large green waste, food waste and wood waste to a uniform particle size %
e mix the ground wood waste, food waste and animal manure together uniformly
e add and mix water with the feedstocks to set the initial moisture centent ofth&\
material A §

2. A GMT Aeration Pad - Outlined in yellow below is shown i 000 !:&2city C

(%)

This design consists of two temperature controlled, rev @: , aerate ncrete

and oxygenate the compost, each with 8 separate aération zones that progress reduce air
flows over time to match the expected biologicakaif.deman he deci feedstocks
over time. \ &
Air is supplied to, or taken from the ae@ﬁad b%%f bon@ntrolled by a GMT

CompDACS
(Compost Data
Acquisition and
Control System)
control system
based on
temperature
sensors placed in
the composting

material. This
CompDACS system
is housed in the

LLLELJLELL

Controls Container
along with motor
starters and switch

gear.
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The temperature probes in the compost piles are wireless and
have a top and bottom sensor to assist in controlling air flow
volume and air flow direction.

The graphic on the right shows a plan view of the blowers and
manifolds for the pressure blower which looks like the letter T at
the top of the graphic. There is below ground manifold for the
suction blower which is connected by an inlet pipe to the
underground vault located directly below the pressure manifold.
The top blower pressurizes the pressure manifold pulling fresh
ambient air into the blower and pushing it into the pressure
manifold. The lower blower has its inlet coming from the below
grade vault creating a suction on the suction vault. There is a
third aeration line on the left side of the suction duct called the
bypass duct. This allows pressurized air to be sent to the sucti V
blower discharge into the biofilter manifold to cool the t@

h

The biofilter manifold is shown going down and to the le e '
graphic. There are pressure sensors in the pressur nifold %
and the suction duct that are used by the cont@ eep @) press@ the set point
chosen by the operator. The constant pressu intai utomatically increasing or
decreasing the blower speeds as zone uctd pen or clese.
(%h zon uct %ected to the suction vault and

ing one or the ot Q;e’r flow in the zone supply duct

ir .

There are two butterfly damper

one to the pressure manifol @ e )

goes in either a positive ative di 'H&hroug Qp& The position of either damper when
opened, controls the t ir flow de to, onremaved from the pile. This position determines

the amount of cooli ing@gh e pile andthe pile temperature.

The CompDA rolle
graphic, @ Process
each% e s@ ter

temperature, t@ de Q@

Below s %!two éontrol screens for the CompDACS controller. They include a

weat ation, tQL r temperature and the air temperatures entering the biofilter, the
c

e building in the bottom right corner of the above
o contral. THe primary control is to keep the pile temperatures on

de y the operator. The second is to keep the biofilter at a cool

biofilter sprinklers, the condensate tank levels, the chopper pump, the compressor for the aeration

of the condensate and the blower status screens. The system duct pressures are used to provide
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; There are eight initial zones the material moves through that allow temperature control, the
following eight zones for the turning and curing piles are simply for monitoring of the conditions in
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the pile and allow the operator notice of ether the pile need turning or further aeration to reduce
temperature to the desired range. The CompDACS control system can be accessed remotely.

There are several tools used to control pile

20

temperatures besides the rate of air flow and
RECIRCULATING turning frequency.
WATER SPRAY 15
{ADIABATIC PROCESS) 2
=]
- % The misting ring uses direct spray of water into
ul 10 g the airstream to cool the ambient dry air and
\ -% to keep the underground pipe cooler. This
s allows more effective cooling of collected air
\ \ once the zone goes into negative aeration
mode. In the ASHRAE Handbook HVAC

0
a 5 10 15 20 25 30 35 40

TEMPERATURE. °G Systems and Equipment versioen, 2016, it'States

the following:“Direct Spray.of water in the
airstream,(Figure3), an adiabatic process,
usesithe latent heat'af evaporationofAvater to
reduce dry-bulb temperature while increasing moisture,content. Both'sensible andMatent cooling are
also possible by using chilled water. A conventional‘@vaporative coeler uses the adiabatic process by
spraying or dripping recirculated water onto a,filter pad (see the section oh Humidification).”

Fig. 3 Direct Spray of Water in Airstream Cooling

With all mister nozzles installed, the misting ring will'use about 8 gallonsiper minute of ambient
temperature well water. The volupie of water used,can/be redliced by putting plugs in some of the
nozzles which will drop the output water flow as\a percentége’of the total number of nozzles and
the 8 GPM designed output/Of allthe nozzles. During startzupnin the hottest seasonal weather, the
misting system has showh a 40 degree$ F.reduction imambient temperature under dry ambient
conditions of about 35%'RH#/The misting\nozzles-areturned off and on automatically based on a
user defined pressure’manifold high and low temperature. Overall flow rates can easily be changed
by plugging op'replacing misting'nozzles téincrease or decrease the amount of water applied when
in the on position to pravidethe desiréd cooling effect or to manage water use.

The seeond cooling+taal is to contrél pile height. By lowering pile height more air can cool a smaller
volume of materials: By reddcing,pile height, you reduce the energy per square foot and you also
increase turning ffequentcy. Which improves a temporary level of porosity in the pile.

The third\tool is thenwatér added during turning. Water evaporation is the key heat removal
mechanism fefimicrobes. Keeping pile moistures above 50% allows the microbes to release water
to keep thémselves cool and biologically active. The addition of water also increases the total
amountiofheat that can be absorbed by the pile. However, if a pile gets too wet, and the energy
level is,too"low in a compost pile, you may have difficulty getting the pile up to the optimal
temperatures.

43| Page



Managing the water balance is key to managing composting temperatures.

Below is provided a screen shot of an Excel spreadsheet tool that can be used during the turning of
compost to estimate the amount of water to be added to a pile. The operator is expected to use
the hand squeeze moisture estimation test and then estimate the amount of water to be applied
before or during turning with the hose reel sprinkler and/or conveyor belt water bar. This
spreadsheet is installed on the tablet in the compost turner and on the control room computer.

Water Balance Calculator for City of Phoenix Compost Facility
All cells shaded blue are for customer inputs

Daily Pile Size

Length of pile at the base 188|feet A

Width of Pile at the base 9|feet - |

Average height of pile 6|feet ~
Calculated total volume of pile to water 363.0|cubic yards o X,

Weight of compost in a properly compacted 5 gal. bucket N A
pounds \
Calculated bulk density of the pile pounds per cubigyard
LCubig
Existing pile moisture percentage : y 4 = 77
Moisture percentage of 5 grab samples ( 100 grams total) dried for 35 minutesin silage dryef
{ Y A /)
* — - . Y
Moisture Target ,» K A £ =N N
I
Constants - 77\ d 77 777 = y. a
Water weight 8.3 poufids per gallon - L S € 4
Water volume 202+ga|logs peFeubic yardiof water X 4
£/ ® & [ =
Weight of water in the pile y { 4 ‘24,872 pounds gy
Weight of dry matter in the pile N/ $7,308 pounds, 4
Total weight of pile y 40 N 4 312,180 |pounds S
Weight of water to add to pile” ) Q W 4 P A 280962 pgungs y
Gallons of water to add to pile to'reach 55%‘+moistu5e gallons

Time to achieve waﬂ:e@ goal within a pile7 N I\
Valveflow setting 4 k‘qum of irrigation ngzzle
/ ‘Rangg ofy100 gpm 0,300 gpm

L N\ J A N\ N\ y , 15.4 minutes per pile

TurningZa;iacity of compo;t turier 1,400 CLH)ElaFCTS per hour
Rangefof 1200 to 2400 cyh

Time for adding @gﬁurin& turninga [ﬁe:

N 15.6 Minutes to turn

Calculator¢reated by GreemMountain Technologies for use by our customers and their contractors
on the projectthey hired us foryAll other uses are restricted .

If there are any questions please call Jeff Gage at +1-360-464-2719 to discuss.
jeff@compostingtechnolegy.com

Or for local support Qley Sheremeta at 520-449-3559

Oley@conipostingtechnology.com

For any processing system, an understanding of the material flows and watering capacity is
needed, as well as identifying the potential sources of water that can be generated and used.
Following are two capacity analysis spreadsheets that were used to estimate the likely use of water
and aeration at an average and peak processing condition.
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27th Ave. Compost Facility System Design Capacity
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Condensate and Stormwater Reuse System

The site stormwater mostly flows into catch basins that flow to the lined retention pond for reuse
in the composting process. For each catch basin, there are screen inserts that collect debris larger
than 1/16™ of an inch to keep that debris from entering the stormwater system.

The lined retention pond has one more line of defense to capture sediment and floating solids
called the sediment weir. The sediment weir is designed to slow down the collected stormwater
and allow time for it to settle out most of the suspended solids, grit and sand carried off the pads
during a storm event and prevent it from entering the lined retention pond. The weir is
maintained by using the rubber-edged loader to remove accumulated sediment after each storm
event. Floatable materials will generally accumulate on the southernmost weir to be removed in
the same way.

The retention pond is lined with clay and a 60 ml HDPE welded pond liner to_prevent any leaksto
groundwater. The pond is equipped with a floating aeration system/to keep,thespond frém going
anaerobic. Water from the pond can be gravity fed to the"tmderground 50,000-gallof water reuse
tank system by opening a deep valve near the water weig. Otherwise water in the"ponds€an be
allowed to evaporate. The Phoenix area has over 9 feet of watefgevaporationspoténtial per year
for retention ponds.

Near the underground aeration vaults ate 8:inch pipesithaticonnect to,the’base of the two storm
water catch basins that are designed,todntercept and’capture the initial stormwater flows which
usually have the greatest amount'ef’sediment@nd organic matter in'it, called the first flush. This

first flush water enters the agration,vault, dllowing sand.and’sediment to drop out in one half of

the vault, and a compresseddir bubbler system is available=on the other half of the underground
vault to keep the orgafiic/matter left'suspended in ,the'water from going anaerobic. This bubbler

seems to generateffoam When us€d,at a'high flow rat€, so this must be adjusted to the minimum
needed to keep,the vaults from generating nuisanCe odors.

Stormwater, condensatien and debris collected by the aeration pad pipes also enters the
undefground vault for pretreatmient. Any overflow from the underground vault goes into an
underground 50;000-gallon fikerglass storage tank which also has a compressed air line and
bubblers loeated near thetbottom of the tank to keep it aerobic.

Connectéd to the pase ofithe tank is a chopper pump lift station for removing water from the tank
and deliveringiit to several standpipes out on the aeration pad for reuse by the compost turner or
grinder. The tank and chopper pump are the lowest point in the stormwater and condensate
collection system. The compost turner tablet and the control room computer are used to turn the
chopperpump on and off as needed when tank water is being reused.

A'Vermeer CT1010TX compost turner that mixes, moves and waters the compost to keep it
porous and biologically active. It also moves large volumes efficiently and extends the active
composting area beyond the aerated floor. The DariTech Hose Reel attaches to the back of the
turner to supply the water needed. The Hose reel has a spray gun cart that can be used to irrigate
the top of the piles before turning to reduce dust generation.
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5. Curing in turned piles, to keep curing temperatures low. No aeration floor is provided in this area.
The operator is expected to manage pile height and turning frequency to control the O-
temperatures below 175 degrees F. The target temperature is 150 degrees F in this area, providing %‘
both a furtherance of any required PFRP time as well as keeping oxygen levels above 5% within
the piles through convective airflows. By this stage the energy levels of the compost are expecX\O

to be only 20% of the initial energy levels, and this style of compo@agement ould be
adequate to control pile temperatures.
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6. Curing in static piles. These areas are desig teQunsc eg com tovfurther
i(ﬁ i

mature with or without turning or forced aerat Static ¢ n al ne in the

turned curing area if temperature and oxygen rol c@ aintain thout turning.

The operator is encouraged to be flexible“ t \ ge t&age of the process,
e adequate to reduce the

osting activity is minimal

r makes the piles too hot,
static curing area to keep air
creened prior to final curing, then
ion blowers to be used to keep oxygen

as the time on the active composti IS exp.
biological aeration demands to %m an
and should be truly curing fro int
then a pipe on-grade aerati

flowing through the stat'%rl
pile porosity may reqdiir,
levels above 5%.
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7. The compost screener/separator to separate mulch, fine compost and overs while
removing rocks, plastic and metal left in the cured compost. The City selected both a
Doppstadt SM-726 trommel, an Airlift Separator for producing clean fine compost and a
Hurrifex Kingpin Profi air separator for producing clean overs.

Hurrifex s Qm pI
SM7&

B

. .
: ?‘lhft separator on the fines conveyor
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8. Two or more front end wheel loaders to carry materials between the processing steps.
The City selected one Cat 950K and one Cat 966M as the facilities main material handling
equipment. The 950K will primarily be used for feeding the grinder and shredder in the
receiving area as well as covering the fresh piles with a biocover. This unit will have a
rubber cutting edge that can beused to clean the floors effectively while reducing damage
to the concrete floors. The Cat 966M will primarily be used for screening finished compost
in the screening area and loading finished compost into customer trucks and backing up
the 950K in the grinding operation.
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VI.

Site Utilities

Utility Provisions

The City of Phoenix expects the compost facility to use a significant amount of electricity,
water and diesel to operate the facility efficiently. There are 3 sources of water that are
available and provided by the City to the project and two sources of electricity. Electricity
must be directly purchased by the operations contractor, as well as diesel for operating the
compost facility equipment which needs to be obtained by the operations contractor from
an outside contract delivery service.

A. Electricity

The COP has designed and installed the electrical systems necessary for a minimum
110,000 ton per year compost facility, including controllers, blowers, maintenance facility
and modular offices. No electrical systems have been developed for a separate sales area
or other structures (i.e. bagging house or equipment). The COP may design,\construet.and
install a future photovoltaic system to be connected to the“electrical system‘on siteryThe
monthly invoices for the electrical utility will be transferred tothe operater as the Start of
services of the compost facility. Electricity demand for 55,000 TPXaverage thretughput is
expected to be below 1.2 million KWHr per yeapwith aost of ‘approximately/$100,000 per
year. Actual demand will depend on the time.ofwdsesand the ‘eperationdl loads placed on
the fixed equipment. Electrical power used by the project willlbe previded.by the local
electric utility and billed to the operatiogs.centractopT he second’seurce of power is from
solar photovoltaic panels mounted on theyroof ofthe receiving.buildings. This power will be
back fed into the utility lines and isyonly/availablesthrough the,normal electrical power
purchase system and cannot be\directly accessed by theyoperations contractor. An Excel
spread sheet for the expectedselectrical poweruse is,attached as an addendum to this
document.

Facility lighting # COP/has installed lighting on=poles throughout the site. Some poles
have additional city’camerassystems installed..Loaders and trucks are expected to have to
use their drivingslights to see the work'they are doing at night.

Data anditelephone %, The COP will-have data service to their camera and office
infrastructure at the.compost facility. There is data conduit available for the operator to
install telephane and internet'sefvice to their facilities. The Operator will be maintaining
their owngdata Services to‘operate the facility and do business.

PhotovQltaic - N@/sSystems are in place in the phase 1 - 55k TPY facility. The COP may
design, constfuct and install a future photovoltaic system to be connected to the electrical
system opssite.

Water=Jhe COP has designed and installed two separate water sources to this
facility.vThere is a raw water well located to the west and piping of the raw water into the
facility infrastructure. There is a 4” domestic water services meter at the northeast site
corner of the site. This meter serves the compost operations, the office modular and the
site landscaping irrigation. The monthly invoices for this utility will be transferred to the
operator as the end of the commissioning of the compost facility.
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Sewer — The compost facility has no sewer system installed in the 110k tpy facility. All
compost process waste is designed and systems in place to collect and reuse any liquid
waste generated by compost activities. The oil/water separator at the maintenance facility
shall be monitored and maintained. The modular offices, including the restroom building,
have a grey water system for direct feed into site irrigation/landscaping. The modular
offices, including the restroom building, have a black water system consisting of vaults or
tanks with a 10,000 gallon capacity. The operator will be responsible to monitor and
maintain both grey and black water systems, including establishing and maintaining an
alarm system and disposal (pumping out) for the black water tanks/vaults. COP will verify
contractual compliance with these sewer requirements until a time when city sewer service
is established to this site.

Fuel - There are no fuel systems installed in the 110k tpy facility. Fuel must be brought ip
by the operations contractor to fuel the equipment

Water is a significant utility requirement for this project. On@verage, over, 50£allons might'be used
per cubic yard of ground feedstock. The city water systeni prevides allthe water that'the public will
be exposed to. To mitigate the public utility water demand.by the composting précessithe City of
Phoenix is providing well water to be used by the épefations contraetor to supply the high water
demands of the project for irrigating piles, cleahing thé site dhddfsigating the\landscape plants. Any
stormwater runoff from the facility and process Water draining<ffom thewaeration system is being
captured in the tank and pond system for reuse to irrigaté the fresh.compost piles. A significant
amount of water is recaptured whepscunning in negativesaeration, which is done approximately
50% of the aeration time. This mitigatesthe overall'use of waterfos'the facility.

Diesel is used for all large postable equipment. The use atthis facility is typical for transfer station
operations, except for the grinder which,uses\a significant amount of fuel. A compost turner is

used to improve the efficiéncy of pile turning instead ofyusing loaders to significantly reduce the
amount of fuel used. The Operations,Contractar is responsible for fueling and maintaining all large
portable equipment.

13.0 Wagtewater Systems

The Qperations contracter needs 4o mandage the water generated on the site from storm events
and the\composting'process to keep,ffom discharging water from the site. The Compost Facility is
designed to bela zero-dischargefacility and capable of handling significant storm events. The
composting precess is thirsty\and can use up the water generated over time after the storm
events! Thereis over9 feet/of evapo-transpiration losses per year in the Phoenix area.
Recirculating sprayéefs can be used on the side of the stormwater pond to evaporate a significantly
greater volumetthan just the pond surface if needed.

The Operations Contractor must manage the stored water to limit the production of odor and the
accumulation‘of solids from the treatment process. The water generated on the site from storms is
likely te.be contaminated with suspended solids, color and Biological Oxygen Demand (B.0.D.) and
is.unsuitable for discharge offsite as stormwater. While storing the water for reuse, it is likely to
require aeration and recirculation to keep the stored water from going anaerobic and creating
odor. These aerators are provided for use as needed in the aeration vault, the underground tanks
and in the storage pond.
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VILI.

The system is designed to collect and reuse all the condensation and rainwater that is generated in

the aerated composting areas

Compost Facility Standard Operating Procedures (SOP):

A. Receiving SOP

Hours of Operation
0 M-F5:30 a.m.to 5:00 p.m., Saturday 6 a.m. to 3 p.m.
Load inspection and documentation of loads rejected
Contamination removal using pick and roll floor sorting orisort line ovén98% clean by
dry weight
Dust and odor control using area misters and feedstackpile irrigation
On time processing of received putrescible wastesyfirst in first out; proceSs allkceceived
wastes within 2 business days
Covering odorous loads with moist bio€oyer as soon@s=passible
Floor and edges kept scraped clean, and slime washed, up to preventitrack out of
odorous material

B. Grinding and Mixing SOR

Pre-blending availabletfeedstocks with'a bucket loadér t6 achieve an approximate C:N
ratio 25:1 to 40:1

Porosity after grinding’of 45%1t0.60% FreefAisrSpace (FAS) or bulk density less than 950
Ibs/cubic yardsavetweightiat’'55% moisturey,Measure the bulk density and FAS for each
batch using the’5-gallonbucket field test:

Grind to aymostly/5” minus material'sizé€. This material size can be produced using
gratésawith largen©pehings thah5” in steady feed conditions. Contact your grinder
manufacturer to get a befter estimate of what size grates and cutters will do this job
for different'feedstoeks,

Suction airtborne, plastic'at the grinder discharge with the airlift separator, or removed
by ‘hand

Add*waterdofeedstocks as they come off the grinder discharge belt to reach >55%
moisture

Place ground feedstocks onto air floor under 7.5 feet tall to meet the designed
temperature control. Piles can extend up to 10 feet tall if experience shows
temperature control can occur at the higher pile depth.

Use positive aeration while loading piles, make sure holes are not clogged prior to
loading

Do not drive on spilled organic waste, keep the operational area scraped clean of
spilled debris

Cover the ground feedstocks with a biocover 6” or more for odor and vector control
Keep biocover materials moist in the stockpile and when covering the piles.
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Place temperature probe over the third pipe of the aeration zone once there is a
section of pile in place. Place the handle within 3 inches of the surface.

Create a batch stake that has the same date information as the one entered into the
computer. This provides a visual confirmation that the correct pile is in the zone
showed on the computer.

Composting and Turning SOP

Remove temperature probe and batch stake from pile before turning

Remove oldest batch from the turned aerated composting area and place it into zone 9
of turned curing

Check that all aeration nozzles are not clogged and that the aeration system is in
positive for the zones being turned from and going into.

Use the compost turner or loader to place the next pile,into the just emptied zone
Estimate pile dryness and adjust water valve volume,during turning to'get the pileto
be over 55% moisture after turning, document volume'ef wateradded.

Estimate the volume of water stored in the a€efation tank and, use as much as possible
in zones 1 through 4, using only well water ongcity water for zones 5 throughs8

Place the removed temperature probelback into it's@riginal zonesatfull depth of the
probe

Place the batch stake back into the, pile’just turned

After turning fresh compost’from zone one'ifitojzone two, cover it with biocover > 6”
deep

D. Aeration Control €OP

Name the batch as soon as matecials are beipg=put into zone one.
Documentthe/amount of matérial added into’zone one, bulk density and moisture
levels. {May eventually*ke transferfed autématically directly from City data)

Check that the prépentemperature probes are in the center (north to south) of the
properzone and fully/inserted to,within 6 inches of the handles immediately after a
pile s turned

Ihspect the temperature’data log for each zone to assure the automation system is
coolifig,correctly,in both¥positive and negative. Adjust the manifold pressure setting up
by 1.” water column if most of the aerated piles are over shooting the temperature set
point by over10,degrees. Adjust the manifold pressure setting down by 1” water
columd’if most of the aerated piles are undershooting the temperature set point by
mofe than 10 degrees. Minimum pressure should be 9 inches water column and during
turning, the pressure blower should be set at 12” w.c. or higher. The suction blower
should be set at least 2” greater suction pressure than the pressure blower’s setting
Make sure PFRP/VAR is being achieved by inspecting the day counter and estimating
the time left for that batch to be under temperature control.

Inspect the biofilter temperature data log for keeping biofilter temperatures below
104 degrees F (40 degrees C). If too high, either increase the biofilter watering
schedule and/or decrease the exhaust duct bypass cooling system temperature set
point.
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Run the biofilter backpressure test once a month and check airflows in the manifold. IF
the back pressure gets above 9” w.c. the media must be replaced. Air flows need to be
at or above 64,000 cfm in the manifold. Check that the pressure gauges in the ducting
match the readings you get with the hand held unit.

Open the Underground tank lid and visually check the water level in the aeration tank
and that the compressor VFD is dynamically adjusting operating pressures in relation
to different tank levels and that aeration bubbles are flowing up to the aeration tank
water surface. If not, increase the pressure to depth ratio set point. Manually adjust
the aeration vault(s) compressed air line to balance the amount of air entering the
vault water and bubbling to the surface. Typically the valve to the 50,000 gallon tank is
always wide open, so the critical adjustment is to the volume of air allowed to be
diverted to the two vaults.

E. Curing and Turning SOP

Remove temperature probe and batch stake frempile before turning

Remove oldest pile from the turned composting area and place it in staticicuring

Use the compost turner or loader to placesthe next pile.into the just emptied zone
Estimate pile dryness and adjust water valve volumeso'get the pile ta be over 50%
moisture, document volume of water.added.

Use only well water or city water for zones'Qsthtough 15

Place the removed temperature’probe‘hack into itsériginal zone at full depth of the
probe

Place the batch stake’back into the pilejust turnéd

Curing piles maye able to,be tlrned half‘as/often as composting piles by doubling up
batches asthey are placed\by loader into Zone 9. If piles reheat above 165 degrees F
befored¢he next turnifighdiscontinde doubling up of batches.

Plaee pilesito be curediinto one of therthree static curing pile locations at a height less
than 10 feet. Msethelight polesier other visual reference pole that has a ten-foot
elevation mark placed onlit by/the operator to visually estimate pile depth from the
[oader cab.

Place the batch stake(s) at the end of the part of the curing pile the batch is placed into
Ifictking piles reheat above 165 degrees F, they must be turned, or a portable pipe
above gradederation system be installed under the curing pile.

Prior t6 allthree static curing piles on the millings area being filled, start screening and
selling the oldest batches. Keeping the date stake with the piles until they are sold will
assistin knowing which is the oldest material.

F. Sereening and Stockpiling SOP

Screen the compost accurately by maintaining an even hopper filling height and avoid
gaps

Adjust the feed belt speed to keep fines from going into the overs and to keep overs
from spearing through the screens
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Refine the overs through the Hurrifex to remove plastic and rocks from the overs.
Adjust the fan speeds and suction heights to maximize the removal of plastic and rocks
once steady screening operations are achieved.

Stock pile the cleaned overs in the biocover stockpile area near the biofilter and
receiving area. When full, stockpile the cleaned overs in a product pile to sell off site.
Keep the stockpile of cleaned overs at a height of less than 10 feet. Use the light poles
ten-foot mark to estimate pile depth. Use a first in, first out system to keep the overs
pile from drying out too much so that could catch fire.

Stockpile the screened fines in the finished product stockpile location, move the batch
stake to the end of the batch placed in the finished product stockpile.

Keep the screened fines at a height of less than 10 feet. Use the light poles ten-foot
mark to estimate pile depth

If the finished fine product stockpile reheats above 165degrees F, turmand lower the
stockpile height and consider adding an above gradéaeration pipeyandblower ASP
system.

G. Product Loadout and Delivery SOP

Track sales receipts to the batch name(s)s6 thatustemer feedback ¢an be evaluated
with processing information.

Clean off bumpers and sidedoadxds, and tarp-oads to prevent spillage and dust
generation.

Manage any track out from the loading'area by keeping/the pavement exiting the site
clean.

VIll. Compost Facility Maintehance\Rracedures

A. Aferation System

Blowers -{The blowers use fah belts to transfer power from the electric motor to the
bloweg fanishaft, The belt tension must be checked and adjusted by moving the motor
mount evenly@way from the shaft. The blower maintenance manual provides the
proper deflectionfor checking belt tension. The blower fan shafts require greasing
monthly, the'blower motors quarterly. Check maintenance manual for types of grease
andrquantity.

Blower drain lines — The suction blowers have drains in the body of the fan housing
and the inlet box. These need to be blown out monthly, and make sure no obstructions
are located near the discharge of the drain lines.

Misting rings — Check that all misters are unclogged and that the water filter is cleaned.
Every 2 weeks when in use.

Butterfly Dampers — Check that the shaft hold down bolts are tight and the shaft is in
the proper position in relation to the open or closed status of the Belimo Actuator.
Once a month.
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e Air floor - Clean out aeration floor holes (spargers) daily when exposed during turning
events by poking them with a stick while wearing eye protection prior to recovering
them with compost. Air velocities are 70 mph or more leaving the spargers. This was
calculated using 12” w.c. pressures and air volumes.

e Laterals - Flush out the laterals and manifolds once every 3 months to remove
accumulated debris down into the aeration vault. Use the cleanouts at the end of each
pipe run, put the aeration system in negative. Use a pressure washer with a pecker-
head nozzle to scour the inside of the pipes.

e Temperature probes — repair or replace flags as needed, check or change batteries
once a year.

B. Drainage System

e Once every 3 months, clean the aeration vault and tank of accutulated solids™Turn off
aeration compressor, open aeration vault bottenndrain, vagtor'solids out/6f vault, use
up all the water in the tank by pumping it onto the fresh piles, open tank'dccess door
in road, take hose add fresh water to vault and tank to wash solids dewn to the
chopper pump. Closed the valves that were’openéd and, the covers that were
removed. Refill the aeration vault with.well watenand restarft the aeration system.

Aeration Floor and Vault and/Tank Maidtenarice Progedures.

0 Once a quartet ipitially and/thén as’neededbased on amount of sediment
removed, €lean the aeration'pipes underground all the way to the aeration
tank ofaceumdtlated<sediments.

0 Open theVateral €leanguts on onezohe. Put the aeration zone in suction at full
6penand flusheeachVateral/cleanedt with water from water truck using a 1.5”
diameterhose or'greater under pressure from the water tank pump. A high
pressureyjéetter can be used to break up any clogged laterals if needed.

@ Opén theZone LaterahManifold cleanout on the same zone. Flush with water
fromwater trlck. Close all cleanout lids for that zone.

0., Repeat on eachvZéne. Follow the sequence of turning from zone 8 to 1 to get
accessgto theZone lateral manifold cleanouts which are near the middle North
of €ach Zene.

0 Turn'eff the suction blower, turn off the vault aeration compressor line, and let
the tank settle.

0 Open the vault lids, barricade the openings from entry, start the suction
blower to run manually at 25 Hz or less to provide adequate air inflow from
the opened lid to limit release of fumes from the tank during inspections or
cleanings. WARNING Never place your head within 3 feet of the opening
without the suction blower on and adequately removing fumes from the
opening.

0 Open the vault drain line to the tank, and let the water level drop until most of
the liquid has moved by gravity to the tank.
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O Have a vactor truck suction out the remaining solids from the bottom of the
vault using extensions without entering the vault at any time. DO NOT ENTER
THE VAULT WITHOUT COMPLETE Self Contained Breathing Aappartus (SCBA),
VENTILATION AND HOIST EQUIPMENT. USE ONLY TRAINED AND QUALIFIED
CONFINED SPACE CONTRACTORS. This is a Hydrogen sulfide hazardous
environment.

0 Place a large bed of ground wood or screened biocover down in a 2 foot thick
bed with 3 foot side walls to unload the vactor truck solids into for reuse in the
composting process.

0 Close the vault drain line, and refill with raw water to the overflow level. Close
and reseal the vault lids.

0 Open the aeration tank access lid and the pump station lid. Pump all the liquid
from the tank and apply it to the active compost piles. You willthave to use<he
pump VFD controller to override the automatic level switchtoget all the\liquid
pumped out. Keep the suction blower at 35'HZ'or less to, maintain ggod/suction
flow from the open lids.

0 Add water to the aeration tank through the access lid to flush"the'ine
sediment towards the Choppef pump and liftsstation, continué to run the
pump and discharge onto the active compostipiles, untilimost of the fine
sediment has been flushed out! Warning DO NOTENTER THE AERATION
TANK OR LIFT STATIONC\WITHOUT COMPLETE SCBA, VENTILATION AND HOIST
EQUIPMENT. USE ONLY'TRAINED’AND QUALIFIED CONFINED SPACE
CONTRACTORS.

0 Close and‘eséal,the lids. Put'all pumpstand blowers back into automatic
operation

e Once per month inspect ahd/or clean the sand separator in the maintenance shed.
Dispose oflany’materialsyremoved fromgthis unit. WARNING - This is a confined space
and.can only be entered’by trained‘and qualified confined space contractors.

o Weeklyror as meededempty.all catch basin debris screens. Catch basins collect water
and are fitted,with debrisiscreens to catch any debris moved by water. These basins
need to be cleaned out,6f any debris accumulations regularly at least once a week, and
beférevany predicted large storm events.

o eeklyor as,needed remove accumulated sediment in the Stormwater Weir with a
l[oader. Théstorm water systems on the south side of the facility all flow to a sediment
separation.system called a weir to slow the water speed down to remove settable
solids and\floatable debris from the storm water before it enters the storage pond for
reuse,in the aeration tank.

This weir requires regular removal of sediment and floatable materials to keep the
debris to less than 1 foot depth, otherwise the efficiency of the weir is significantly
reduced.

e Check and/or replace the Filter Berms in the north drainage system after a major
storm event The stormwater on the north side of the facility runs to a paved sloped
area as it drains into the stormwater retention basin. Use a filter berm to intercept the
water and allow the sediments to drop out within the filter berm before entering the

58| Page



pond. Replace and compost the old filter berm material as needed to keep flow rates
high.

C. Biofilter System

e Check through season changes that the sprinkler positions are providing complete
coverage and the watering schedule adds adequate volumes of water to keep the
biofilter wet to the full depth.

e Place the controller into the biofilter back pressure test mode at least once per month.
Log the results. Include the air flow rates in the biofilter manifold.

e Replace biofilter media when the back-pressure test exceeds 9” water column, pull
pipes out from under the biofilter. Stockpile and reuse the old biofiltermedia as
biocover, relocate the biofilter pipes, check that all drilled heles aretelear of debris
before covering with new biofilter media.

D. Pre or Post-operational Equipmegnhtfnspection/Maintehawee Checks

e Grease all lubrication zerks

e Blow out all radiators, coolérsy and engine cayities of any=erganic debris that may clog
or burn

e Fuel up and check piotoroil, hydratilic oil levels’and radiator coolant levels

e Check that wear’surfacés have adequate wearnleft for operations that day or week.

e Check the cléarance to the’gtound on théxturning equipment teeth when in the lowest
setting is-at least'1.5” fromthé paved, surface.

e Wash all@vindows,ifwthe bperator cab

o Safesite set up,‘place traffic ontrol cones and grinder safe area cones in positions that
meet the setback requirements for normal deflector closed operation.

E. Equipment Cleanwp

o, ‘There is a Wash-down area at the maintenance shed that is designed to capture debris
and gréasesthat may come off equipment being washed. All portable equipment must
be(leaned in this area.

o ~At the end of each day, dig out material in the loader bucket corners, belt pulleys, and
flat surfaces that may accumulate materials or dust, and remove any accumulated
debris at the pin/pinch points.

& Pressure wash or hose wash the engine area, and other locations on the equipment to
remove any leftover debris that was not removed by digging out, with special focus on
exhaust systems, greasing points, pinch points and pins.

e Pressure wash turner tracks, truck and loader tires and buckets before returning to the
turned curing area or product load out area

59| Page



F. Process Equipment Maintenance

e Inspect wear surfaces and teeth and replace or rebuild the wear surfaces to meet the
manufacturer’s allowed tolerances.

e Change all filters and fluids at the recommended intervals by the equipment
manufacturer

e Check any limit switches for debris buildup and proper function

e Blow out radiators and engine compartments with special focus on hot surfaces.
Several times a day or as needed to prevent fires near the engines.

G. Site Cleanup

e Daily or several times a day, scrape, sweep and wash dewn expésed.paved sutrfaces
near operations and the traffic areas.

e Daily blown trash removal should be done tokeep the site fénce linessdeoking’good. It
is good practice to do a surface removal of blowablegplastic debris.from the
composting piles after each turn asgWell.

How the Facility is Designédrto Meét key Regoitations:

A. Meeting Air Qualify Regulations

The air regulation permits are contained in the appendices and must be read and
conditions met by thre operator for meeting the dust and other air emission standards
including odor. This’section describes the Use of the tools provided to meet those
regulations

o'\ Farced aerationsystents for keeping oxygen levels high, above 13%, and keeping
composting temperatufescontrolled, between 40 degrees C (104 degrees F) and 65
degrees C (149 degrees’F) in all the active compost. This provides the most significant
odorreduction by maximizing the number of composting microbes that can survive,
and keepingdnore volatile organic compounds from being driven off by higher
temperatUres or from being created by having anaerobic conditions or a low pH in the
fresh piles. pH can change from acidic to basic by keeping feedstocks cool and aerated
imthe¥first few days of composting.

0 Reversing air flow directions allows tall piles to be cooled effectively at both
the top and then the bottom. Active compost will over heat the passing air in
less than 4 feet of media depth. Reversing allows cooling air to reach all parts
of the pile
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0 The design intent is to keep zones 1 and 2 at temperatures near 125 degrees F.
Zones 1 and 2 are provided with a 5 cfm/cubic yard of air flow at a pile depth
of 7.5 feet to assist in meeting these ideals. This cooling rate can be increased
even more if necessary by lowering pile heights to no less than 5 feet in these
zones.

O Zones 3 and 4 are provided with a 4 cfm/cubic yard aeration rate. Temperature
set points here are intended to be between 131 degrees F and 145 degrees F
which allow the initiation of pathogen management. However, if odors are still
being generated by compost in these zones, then the set points can be
lowered to 125 degrees F to 131 degrees F in zone 3 and setting zone 4 up for
meeting PFRP with temperatures above 131 degrées F.

O Zones 5 and 6 are provided with a 3 cfm{eubic yard aeration"rate and is
adequate to control temperatures at"13%to 145 deégreesw. Thisds the point
where PFRP the process to further reduee pathegensweginsforicertain,
allowing five more turns before the batchesl€aveithe temperature controlling
aeration system.

O Zones 7 and 8 havebeen providedrwith an aeration rate of 2 cfm/cubic yard
which at this stage.of compdéstingiis more than adequate to keep the
temperatufesrbetween 131 and 145 asithe=piles have very little consumable
organi¢ wastesto keepstemperaturés high.

o Misting\Ring=for dropping ambientitemperatures within the ducts and keeping the
biofilter cooler during excessiyely hot weather also this maintain the relative humidity
farithe air going'tothe piles'and the biofilter to keep them from over drying.

o Powemandlandipg,pad fér a ten-ton chiller that can be rented and plumbed to the
inlet of/the poSitive aeration blower. This may be necessary in the middle of the
hottest weathér to keep the piles and biofilter cool, but is not certain at this point. The
misting’rings May be enough

o ( Biacovers for odor treatment in the first 4 to 7 days of active composting (note
california testing) while in positive aeration. After turning each pass from zone 1 into
zone 2, a loader can reapply the biocover from the aisle the turner just made directly
over the top of the pile just turned.

Biofilters for odor control while in negative aeration at any time that the piles are on
the aeration slab. Biofilters can remove over 90% of odors captured in the aeration
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system before release. If malodors are present in materials after zone 2, those zones
can be run in negative full time whenever necessary.

e Dust control area misting systems — in addition to good housekeeping, directional
heavy misting can keep dust down and be used to keep the customers cool during
excessively hot weather. Sometimes dusty loads arrive on site or the sun is so hot that
any dirt delivered dries quickly and gets blown away, either way the area misters can
be directed by the loader operators to be turned on and pointed at a processing area
or the unloading area. For this reason, there are two area misters that can be
separately controlled near the receiving and grinding areas. One of them is portable
and can be taken to other operational sites that have power.

e The Laymor construction broom and water truck are good teols to meye fine sediment
to the base of the piles or to the drains to keep drivingsuffacesdfrom generating ddst.

B. Meeting Water Quality Regulations

The water regulations and permit conditions are in the Appéndix, the following tools have
been designed into the facility and processesto meet thoSe requirements. These pertain to
both process condensate water andsto stermwater.*All the site.that receives solid wastes
are paved with asphalt or concrete,pavement which directs’stormwater to a catch basin
and storage system with treatment of'the wateralong the,waysto reduce solids and
Biological Oxygen Demand {BOD). The site isvdesignedto be a zero-discharge facility. The
permits require regular maintenance of'the catchmenpt-systems and removal of sediment
and debris. Each of thie water featdreshave been‘designed for easy regular maintenance.

Zero discharge is the primary way/the facility will meet the groundwater quality
requirements of'the ADEQ. he HDPElined storage pond has been increased in size to
handle theTargest storin as required by, the permits. IE any discharges occur to the soil or
groundwatery it must be reported to"ADEQ Groundwater Section. Sampling and reporting
requirements aréeontained in the attached permits in the appendix.

Water quality inthe pond‘and tanks is improved by keeping the operating paved surfaces
clean using\the Laymer construction broom and the piles consolidated into the specified
stockpilé areas.

C. Meeting the Solid Waste Regulations

Solidwwaste regulations require that products meet vector and pathogen control and limit
the chemical contaminant levels so that products produced from solid waste do no harm.
e Chemical and physical contaminants must be eliminated at the source by not
accepting such contaminants for processing into compost or mulch at this site.
Load inspectors must be trained in what the contaminant items are and how to
identify them, educate and exclude them from acceptance.
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e Rats and mice will either discover the compost facility and /or be delivered in
incoming feedstocks. Rodent bait boxes managed by a pest control company are
needed around the receiving area, biofilters and biocover storage areas. If nests
are found, baiting should be done near the nest.

e Birds are also expected vectors. With proper covering and cleaning of received
feedstocks, this vector will be reasonably controlled. If perching areas are
discovered, these should be covered with bird spike strips

e Flies are expected to be delivered, and will lay eggs in any wet and food like
materials that are warm and wet. House flies have a 5 to 8-day egg to pupae
period between laying of eggs and maggot maturation. Fly reproduction can be
interrupted by exposing any suspect maggot ridden materials to the heat of
composting, so turning any fresh piles completely every 4 days or less will
significantly reduce fly hatching onsite. Along with.excellent focus ‘@n, cleanliness.

e Compost pathogen management is supported by,the CompDACScontroller and
efficient management by operators to get allputresCible feadstocks threugh.the
designed composting steps sequentially sThéyprocedurés formeeting the Process
to Further Reduce Pathogens (PFRP),and“egtor Attraction Reduction (VAR) must
be followed during the composting process. Theseinclude bothwindrow or
Aerated Static Pile (ASP) compg@sting methods fetibiosolids as described in 40CFR
Part 503, and either approachhcanbe used at th€ COP27th Ave. Compost Facility.
For the ASP method, op€ aexation zone"s chosen to build an insulated compost
pile and to accomplish temperaturesver 131°%F os 55°C for 3 days.

For the Windrow method, thedast zone thaptankwater is put in is zone 5. After

that, the temperature settings forthe subsequent zones are put above 131°F or
55°C for pver’15 days and five,turns. Alhef this is monitored and recorded by the
CompDAGS system.

RFRP standsfor,the,Process to Further Reduce Pathogens. This process is
synonymeus With sanitizing\specifically for biosolids. However, this process has
been adopted for other organic wastes undergoing composting by most State’s
salid waste compasting regulations.

RERP is thevinitial process that the compost pile needs to go through; followed by
and concdrrent with VAR.

VAR stands for Vector Attraction Reduction. VAR is a process that reduces the food
value in the composting materials so that rats, birds and other vectors are no
longer attracted to the composting wastes. VAR requires composting temperatures
to stay above 45 degrees C for 14 days. The time is cumulative and can be
interrupted by turning and reheating, but only the time above 45 degrees C is
accumulated in the data.

PFRP can be achieve in one of two ways; in an Aerated Static Pile (ASP) or Turned
Windrow (TW). The preferred method is the Turned Windrow method, however
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most facilities need the ability to do PFRP as an ASP if problems occur in the TW
method.

The Aerated Static Pile (ASP) PFRP method means the temperature must be
greater than, or equal to, 131 degrees F or 55 degrees C for a period of 3 days in an
insulated pile. One foot thick of insulation material is added over the top of the
material to be sanitized using compost that has already achieved PFRP. Any drop in
temperature below 131 degrees F or 55 degrees C, within those 72 hours, in any
spot within the pile, nullifies the accumulated time data, and the time clock
restarts once the temperature rises above the required minimum temperature for
both the top and bottom sensors. Typically designers use a set point that they
know they can control to without small dips below that minimum. GMT initially will
use 62 degrees C as the target set point for ASP PFRP controls, that\way if the P&ID
undershoots the target, it has time to recover without going beloWw-55 degrees*é:

The Turned Windrow (TW) PFRP methodsmieans the temperattre must reach over
131 degrees F or 55 degrees C for 15 days,and encampass 5 (or mohe)itufns during
that time. These piles are not insulated, and theyrdepend on the number of turns
to assure that all parts of the pile are'stibjectéd to,the sanitizing temperatures at
least once. This procedure as‘codified was lessweléar insofar as the duration the pile
needs to be at or over 131 degrees F on55 degrees C between turns. In practice,
composters want the,pilé core temperatures tosfeach the target temperature
again within one,day/after turning, and thensstay.thére for 2 to 3 days before
turning again. Thds, this method usually takes over 18 days to be accomplished in
total time and'may easily continue wellintesthe turned curing areas of our process
if we start/the’processin zone 5. What'is good about this method is that the time
abeVve/PFRP can ja@Stbe accumdlatedtp to 15 days and does not go back to zero if
the temperatdresidrop duging thesprocess. Typically designers use a tighter target
temperature'6f 59 or 60°degrees C when using TW PFRP.

PFRP WwilNikely startsih Zone 2, and may be restarted as needed if leachate is
applied to thenbatchvover the next several turns. GMT has put in a Start PFRP/VAR
function (feset the timers for PFRP and VAR to zero for that batch) so that the
operatorcan put leachate onto the piles up to its placement into Zone 5. After an
opé€rator applies leachate, they would hit the PFRP/VAR start button for the
batches they applied leachate to.

The default is the TW PFRP method. Each batch can be changed to the ASP method
of PFRP achievement, in case there is failure to maintain the energy in the pile for
that long, or a need to speed up the PFRP/VAR process to be less than 15 days.

The critical issue for pathogen management is that any equipment that goes over
to the north side of the facility must be cleaned before it heads over the



“continental divide”, that means the tires, wheels and buckets are washed out
with high pressure water nozzles to remove any debris.

D. Meeting the Fire Regulations

The fire regulations are new for composting facilities in Maricopa County, and require fire
access roads to remain clear and pile sizes to be limited and pushout areas remain empty
of stockpiles and fixed equipment. These areas are clearly delineated in the Facility
construction permit drawings. It is suggested that these areas be marked in paint to assist
the operator in maintain the clearances needed. Pile heights are limited as well to 20 feet
of any pile and 10 feet of fresh receiving piles. The operator will establish elevation
markers on the light poles or walls to assist the operators to keep pile heights below those
maximum heights. Pile temperatures must be controlled to be less than 175 degrees F in
all piles including those in curing. Temperature probes are previded for monitering for these
high temperatures and provides text notification to the facility operators-that a'piles
condition has exceeded the alert temperature set point,so they can.aetdmmediately 1o
reduce pile temperatures. Ignition sources such as smoking and welding'are forbidden in
the material stockpile areas. Machines with hot surfaces’™> 200 degrees F ptustibe’ cleaned
of dust and organic material. A fire plan must bé created bysthe eperator.and shared with
the Fire department and the City of Phoenix:
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Permit Required
Combustible material greater than 2,500 cubic feet

105.6.1, Agro-industrial and solid biomass facilities.

(Note: Permit is specific to type of materials being stored, i.e. green waste, logs, pallets,
etc..)

Assessment Fees

Outside storage of 3,000 square feet (278 square meters) or less S0
Outside storage of 3,001 to 15,000 square feet (278 to 1393 square meters) $400
Outside storage of 15,001 to 30,000 square feet (1393 to 2787 square metérs) $800
Outside storage of 30,001 square feet (2787 square meters) or more $1250

(Note: Square footage is measured by material stored net.size’of preperty-If assessment
is paid, all permit fees pertaining to that assessment are\included.)

Fire apparatus access roads
e 20ft wide
e No Dead ends
e  Within 200ft of all combustibles

e Approved turning radius
(Note: Fire access roads can be normahuse=or emérgency only-areéass’but must be capable of
supporting a fire engine. Roads must e maintainedor use imnany-weather.)

Fire Protection Plan

e Site Plan: Buildings, pile lécations and sizes, separatian distances, water sources, and fire
department access lanes:

e Pile Contents:/Raw green wasteymulch, hegged material, lumber, etc.

e Max Pile Dimensions: Inténdedheights'not code requirements

o  Moniteting,Procedurés:\Nawrfative,6f howspile temperatures are maintained.

e Employee Training: Fire preventiontraining given to employees

e Equipment available: Equigmentavailable for emergencies including through contract.

e Equipmentcontract: Létter from equipment company showing available equipment and account
set upfor/emergengy User
(Note: Kire Protection Plan is intended to be a tool for both the fire department and the
customer to reference.)

Site identification
Rasted at main Fire Department entrance:
e Facility name
e Address
e 24-hour emergency contact numbers
(Note: Emergency contacts must be kept up to date to be notified in an emergency.)
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Water Supply

Supply capable of providing the required fire flow for fire protection

Within 400ft of all combustibles

(Note: Fire hydrants are required throughout. Appeals to location of hydrants or alternative
water sources will be done through official Fire Department Appeal Process)

Material-handling equipment

Equipment able to move materials onsite.
(Note: Front loaders, Bull Dozers, or any other specialty equipment must be onsite to
move materials in an emergency. A separate contract is required for additional equipment
if needed.)

Size of piles

Hogged Material
o 60 feetin height, 300 feet in width, and 500 feet in length.
e Piles separated by not less than 40 feet

Mulch
25 feet in height, 150 feet in width, and 250 feet in lepgth.
Piles separated by not less than 20 feet

Green Waste
20 feet in height, 20 feet in width, and 150 feet i length.
e Piles separated by not less than 20 feet
(Note: This does not take into accouht any othepdepartments.max heights for material

storage.)

Pile height indicators.
Height Indicator posts provided thtoughout

(Note: These indicators can be placed anywheréthat provides an easy reference for pile
heights. l.e. side of building, teleph@ne pole, ‘or piece of equipment.)

Static pile protection.
Piles must be chiecked for températures
Actions requirethatcertaintemperature
(Note;sPiles shall beturned at X60'degrees F, and pushed out at 180 degrees F.

Delivery & Tipping Area
Feedstock and+aw materials separated from other piles

o 12feet inheight] 50 feet in width, and 50 feet in length

o Piles'separated by not less than 20 feet

e Water System nearby

(Note: NeWsmaterial delivered to site will be kept separate to prevent already overheated

material Starting a fire)

Push:Out/Clear Area.
Push-out or clear areas provided for pile storage.

e\ Located not more than 250 feet from the pile

&w 20ft separation from building or combustibles

o Hold no less than a quarter of the size of the single largest pile it serves at a maximum depth of
3 feet

e Water shall be immediately available to aid in cooling.
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(Note: Push out areas can be used by more than one pile, but shall be kept clear of any
materials or equipment. Area must be sized appropriately, and have water available to
cool off material being pushed out.)

Security.
Approved fence.
Fences at least 6 feet in height.

E. Meeting new Product Regulations or Specifications

Sampling products and getting tested: The contractor is responsible for sampling compost
and sending in for testing to assure it meets product quality and public safety standards.
First is to enroll in the US Composting Council Seal of Testing Assurance (USCC STA)
Program found on the following page.

How to take a sample is important as well and there are industry. standards\contained ‘in
the Test Methods for the Examination of Compost and Cemposting (I MECC) for‘this:
Every STA Lab uses these test methods to test the samples yousend and yau should also
take samples the proper way as well, to make sure the.samples aré.repregentative of the
materials you are sampling. This is contained fielow, in the Agxtstwo pages.

After the sample is taken, it needs to be sentte’a STALab-by overnight Mail. | suggest Soil
Control Lab in Watsonville Californiasas‘the best compast testingilab™t have found.

Once you get the test results the infermation mustvbe madelpublic, provided to any one
who requests it. Have a copy of the most current test available to all sales staff, and keep
track of the earlier tests sO thatthe levels of nutrientsiand contaminants can be compared
over time. Where aregou getting bétter, where are,you starting to dis-improve?
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USEme

Seal of Testing

Assurance®
° STA PROGRAM PARTICIPANT CHECKLIST G.
1. Using the “Collecting Field Samples” document directions, collect a 1 gallon sample of compost. %‘

2. Following the “Chain of Custody” form submit the 1 gallon compost sample to the testing lab of your

choice. (STA approved labs can be found in the Lab section of this web site){ § &\
Both of forms are needed in order to properly collect and submit yo Vost s@ﬁ.

Testing a sample can that 3-4 weeks, so you need to build th our tirQa\e. @2

3. Include with this sample the following information:

e Completed chain of custody form (check BOTH ST 3 an@, s well @ state DOT form

that is required) \ &

e Fully complete the form listing; compostin jlithyname o@nforn%‘eedstock, state DOT
requirements (if any), etc. This informaﬁ zm be %conta@ ation that is posted on the
STA website and on any STA Iiter@ tiscr a@

4. The key pieces of the contract t 0 be eu&eted, Si returned are listed below.

e Please return the origin %ﬁina o&yfo Qords.

e Complete and submit th STA Program Administrative/Technical

win nd items
Manager (see adQs-below ; %
a. The STA cov C)
b. Appen@ —Th ir Eo use @ent

c. Appendix F-1 — pIicati Wlease complete a separate form for each compost product that
am)

[v]

you want includedin The ST,
d.Your prc@ uSe ins %ith specific compost application rates (these are often forgotten).
Please provide spe 'fi(%ormation that includes either volume or depth of compost application.
Compost test results\ill be provided directly by the STA lab.

e Providea 1 mple of your compost product(s). This does not require any special packaging or
shippingé

e PL E also include a current copy of your composting facility operating permit cover page showing

name and current dating.
e see the STA annual participation fee schedule page here.

ase submit all of the above to the STA Program Manager:
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http://compostingcouncil.org/sta-fees/

Al Rattie

29 E. Ridge Avenue

Sellersville, PA 18960

Sample Collection and Laboratory Preparation
Field Sampling of Compost Materials 02.01

Test Method:  Selection of Sampling Locations for Windrows and Piles Units: NA
Test Method Applications

Process Management Product Attributes
Step 1: Step 2: Step 3: Step 4: Step 5: Step 6: Step 7: Safety Market
Feedstock Feedstock Composting Odor Treatment Compost Curing Compost Compost Standards Attributes
Recovery Preparation Screening and Storing and

Refining Packaging
02.01-B 02.01-B 02.01-B 02.01-B 02.01¢B 02.01- 02.01-B <

02.01-B SELECTION OF SAMPLING LOCATIONS FOR

I I
1 2 3 4 5

Fig 02.01-B1 Hypothetical sa@l@

16 & 18719 20
n patter@ mpost wi
t erials for Method B

asti —three 4-L (1 gal) durable bags with
(e.g., ® Freezerbags).

NOTE 1B—In this example, a scale from 1-20 is superi
on the long dimension of a compost windrow. Five di
6, 10, 13 and 18 m) are randomly selected to eachsi

windrow, (e.g., numbers randomly pulled from A0) S|g
sample collection locations. Point-samples from
within three zones at each cutout. Q

NOTE 2B—The illustrated cut-outs arg”depicted,on one s @
the windrow; in a real operation, t ust be rando *”
assigned to each side of the win -shap es ha

a circular base. Measure around

and randomly assign cuto sitionsralong p'
or circumference.

10. Apparatusf thod B Q ‘ ?
10.1 Sampli ner—fl -to 20
gal), plastic ( P), glass.

10.1.1 Organic Cont t Test ples to

contamlnants
Contaminant

ons for compost
sample packaging

steps presented in this section a ordlngly
10.2 Sampling Device—silage auger, tilling spade, or

gdevice.

10.4 Trowel—high- i
for stim&m mixing composite sample.
) il—16- to 20-L (4- to 5-gal), square pails, Use
d 5-gal plastic pails for shipping only when
pails are not available (e.g., square pails are available

gh Cleveland Bottle & Supply Co.; 850 East 77th Street;
leveland, OH 44103; telephone: 216 881 3330; Fax: 216 881 7325;

URL: http://www.clevelandbottle.com/squrpail.html).
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11.2 Plastic Gloves.

11.3 Tarp—clean plastic, canvas, or other type of
mixing surface if feedstock is liquid sludge.

11.4 Cold Packs—chemical ice packs, or 4-L plastic
bags (e.g., heavy duty Ziploc® freezer bags) filled with
approximately 0.5 L of water and frozen flat. One ice
pack per 4-L sample container of compost to be
shipped, (e.g., three ice packs are recommended for
three compost 4-L samples).

11.5 Aluminum Foil—lining for plastic shipping pail,
and

11.6 Packing Material—newspaper or  other
appropriate bulking material to be used as packing or
fill to minimize sample movement within the shipping
container (square pail) duringshipping.

11.7 Adhesive Tape—duct tape, 5-cm (2-in.)width.
12. Procedures for Method B

August 27, 2001
02.01-14
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12.1 Cut into Finished Compost—Using tractor skid-
loader, bobcat or shovel, or sample boring device, cut
into the finished compost pile or windrow at five or more
randomly selected positions. Collect samples from the
full profile and breadth of the compost windrow or pile.
Refer to Fig02.01-B1.

12.2 Collect Point-Samples—Samples of equal
volume are extracted from the compost pile at three
depths or zones measured from the pile's uppermost
surface. Collect no less than five point-samples from
each of the three depths or zones illustrated in Fig 02.01-
B2. The five point samples for each zone must be
collected in a manner to accurately represent the
horizontal cross-section of the windrow or pile. Use a
sanitized sampling tool (a gloved hand, clean shovel or

auger) when collecting samples and when transferrin \
samples to the 5-gal sample collection(pail. &

v & QX

Test fo the ExaQion fCom:@

(&
o
O

C-
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Fig 02.01-B2 Five horizontally dispersed point-samples are
collected from each of three depths or zones within each cutout.

NOTE 3B—(1) upper /3 of compost profile height; (2) middle
13 0f compost profile height; and (3) lower /3 of compost profile
height, where compost pile does not exceed the
recommended overall height of 3 m. Create more than three
sampling depths or zones within each cutout when the curing pile
exceeds a height of 3 m, relative variability is high or the property
of interest is found at very low concentrations, near the laboratory
detection limit.

12.3 Composite Point-Samples—Place all 15 point
samples from one cutout together into one sanitized
plastic pail. Completely mix the point samples by
stirring thoroughly with a sanitized wooden stick or lath,
and by covering and shaking the pail to further mix the
samples.

12.3.1 Repeat the blending process at least four timés
until all point samples are thoroughly blended togform
one composite sample that accurately represents¥the
compost for the cutout.

12.3.2 Proceed to the next compost samples/utout and
repeat this process to collect one theroughly”blended
composite sample from each of thefiveCutouts.

12.3.3 Composite  Sample—Tansfer the “ive
composite samples from the samplé collection pails

onto a mixing tarp of Other appropfiatély “Sanitized
surface or container, sueh as‘into asdargespail where.all
samples can be mixed; blended “and then covered to
minimize moisture, loss. Thotoughly” blend” the “five
composite samples to form, Ope ‘large samiplesthat
represents the average gondition of the ‘entire batch or
windrow in question,

12.3.3.1 Quarter/<the compaosite™ sample and
thoroughly mix/and quarter again. €ontinue to subdivide
and split the sample into quarters=and mix as described
until sample size reaches’approximately 12 L (3 gal).

12.4 Stratified Sampling—This sample collection
strategy is used ta evaluate for the presence of spatial
variations or gradients.n compost characteristics across
and through awindrow or pile.

12.4.1 Stratified Samples across Cutouts—Use this
samplifng=strategy to test for differences in compost
charaeteristics between sample cutouts and along the

longer dimension of a windrow. Do not composite
materials from the five separate cutouts when
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Sample Collection and Laboratory Preparation
02.01 Field Sampling of Compost Materials

monitoring for the presence of gradients along the longer
dimension of a windrow. Pack and prepare five separate
samples (i.e., five separate composite samples, one from
each cutout) for shipment as described in step 12.5.

12.4.2 Stratified Samples within Cutouts—Use this
sampling strategy to evaluate for the presence of spatial
variations or gradients that occur with changes in pile
depth or distance from the windrow core to its surface.

12.5 Prepare for Shipment and Storage:

12.5.1 Transfer the blended compost to three 4-L (1-
gal) sample bags, (e.g., plastic Ziploc®freezer bags).

12.5.2 Line the shipment pail with aluminum foil @r
other reflective materialsto minimize sample heat-gain.
Place the sampledbags containing the~compost sample
into the plastic pailzand interleave with icespacks, for
shipping (refertoFig 02.01-B3):

12.5.3 (Cover the pail with'its Tid. Seahand secure the
lid with a packing tape. Sendhthe sampleipaildy one- day
express delivery servicéyto your seleeted laboratory for
analysis? Includeé¥a ¢chain of custody) information sheet
with environmental regulatorys==samples (Refer to
Method 02,0%:E):

NOTE 3B=—Maintain cool samples at 4°C (39.2°F) to diminish

micCrobialeand chemical, attivity prior to and during sample
shipment?

Foil lined plasticpail lid

Three 4-L sample containers

Two 4-L ice packs

Foil lined shipping pail

Fig 02.01-B3 Preparation for shipment.



Green Mountain Technologies, Inc.
Commercial Compostina Solutions

Test Methods for the Examination of Composting and Compost August 27, 2001 02.01-15
There are no compost product quality specifications in place in Arizona that should improve the

growth and marketability of a compost product. Included here is an example of compost
specifications from the City of Seattle Standard Specifications for Road, Bridge and Municipal
Construction, 2017 Edition, this 758 page document has a section on compost product
requirements that are based on over 25 years of compost product use and specification
development by the Washington State Department of Transportation and working with many
compost producers to establish what is important to accomplish for the city projects. Implementing
this into local codes could be a good starting point to help develop a mature compost marketin the
greater Phoenix area. The entire document also has several end uses for a vasietyrof construction
activities that use compost such as erosion control, topsoil, Mmuleh Ahat can_be found imthe whole
document at

http://www.seattle.gov/util/cs/groups/public/ @spu/@engine&ring/doCuments/webeentent/2 035032.

pdf

The operator needs to understand the testing requirements.and/documentation issues and work
with city officials to help develop construction permit basedicompost markets in the greater
Phoenix area.

City of Seattle Standard Specifications for Road, Bridg€yand/Municipal Construction, 2017
Edition

9-14.4(8) COMPOST

Procure compost manufactured by-facilities which have an active solid waste handling permit from
the local jurisdictional Health Department as perRWAC 173-350-220 or WAC 173-308.

Compost productien.and quality must comply with Chapter 173-350 WAC, and with the criteria
below:

Compost/products must be the restlt,ofsthe biological degradation and transformation of
feedstocks as specified.below, under eontrolled conditions designed to promote aerobic
decomposition, per WAC 173-350,220, which is available at
http://apps.led.wa.gov/wac/default.aspx?cite=173-350-220 .

The Congractormust submiit the following information and samples to the Engineer for approval:
1. A copy of the Solid Waste Handling permit issued to the Supplier by the Jurisdictional Health
Department as per WAC 173-350 (Minimum Functional Standards for Solid Waste Handling).

2. A copy of the,producer’s current Seal of Testing Assurance (STA) certification as issued by the
U.S. Composting Council.

3. Two &=gallon samples of the compost, gathered per STA protocol available from the U.S.
Composting Council, Phone: (631) 737-4931, http://www.compostingcouncil.org.

4. AWwritten statement from the producer and lab analysis reports from an independent STA
Rrogram certified lab, demonstrating that the Materials comply with the processes, testing, and
standards specified in WAC 173-350 and

the parameters listed below.

Contact: Jeff Gage
Tel 802.368.7291 or 360.957.0900
Fax 802.368.7313
jeff@compostingtechnology.com

Green Mountain Technologies
5350 McDonald Ave NE
Bainbridge Island, WA 98110
WA License #GREENMT852CS



mailto:jeff@compostingtechnology.com
http://www.seattle.gov/util/cs/groups/public/@spu/@engineering/documents/webcontent/2_035032.pdf
http://www.seattle.gov/util/cs/groups/public/@spu/@engineering/documents/webcontent/2_035032.pdf
http://apps.leg.wa.gov/wac/default.aspx?cite=173-350-220

The City of Phoenix 27" Ave. Compost Facility =~ Operations and Maintenance Manual June 5%, 2017

SECTION 9-14 EROSION AND LANDSCAPE MATERIALS PAGE - 9-67
2017 Edition of City of Seattle Standard Specifications for Roads, Bridges, and Municipal
Construction Acceptance will be based upon a satisfactory Test Report from an independent STA
program certified laboratory and the sample submitted to the Engineer. The Engineer may inspect
any loads of compost on delivery and stop placement if it is
determined that the delivered compost does not appear to match the submitted sample and
documentation, and require sampling and testing of the delivered compost, before authorizing
compost placement. If testing demonstrates the delivered compost does not match the submitted
material, or is not as specified in 9-14.4, the Contractor is responsible for all testing costs.
The compost Supplier must test all compost products within 90 Calendar Days prier to application,
at the Suppliers expense.
Required test parameters to be reported in the submittal decumentation,in€lude:
1. Compost must meet the following size gradations when tested pet the U.S. Camposting Council
Testing Methods for the Examination of Compost apd Coemposting (TMECC)dest Méthod 02.02-B,
Sample Sieving for Aggregate Size Classification?
a. Fine Compost, typically used for soil amendment,'must meetithe following gradation by dry
weight: Min. Max.
Percent passing 2" 100% --
Percent passing 1" 99% 100%
Percent passing 5/8” 90% 100%
Percent passing 1/4” 75% 100%
b. Medium Compost, typically used’either<fer, soil amendment, erosion control, or surface mulching,
must meet the following gradation by dryweight:

Min.\vax.
Percent passing 1" 1@0% 100%
Percent passing’5/8” 85% 100%
Percent passing, 1/4” 70% 85%
c. CoarsesCempost, typieally,dsed for ergsion control or surface mulching, must meet the following
gradationdy dry weight:

Min. Max.
Percent passifng 3%100% -*
Percent passing 1° 90%/100%
Percent passing 3/4%70%,Y00%
Percent passing 2/4” 40% 60%
2. The pH must bexbetween 6.0 and 8.5 when tested per TMECC 04.11-A; 1:5 Slurry pH.
3. Manufacturedjinert material (such as concrete, ceramics or metal) must be less than 1.0 percent
by weight as,determined by TMECC 03.08-A percent dry weight basis. Film plastics must be 0.1
percent orless, by dry weight. The Engineer may approve use of Medium or Coarse Compost up
to9:25 percent film plastic, subject to the limitations in WAC 173-350-220.
4~salmonella must be less than 3 MPN (Most Probable Number) per 4 grams of total solids, by dry
weight.
5. Metals must be at levels below those specified in WAC 173-350-220, table 220B
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6. Minimum organic matter content must be 40 percent by dry weight basis as determined by
TMECC 05.07A; Loss-On Ignition Organic Matter Method.

7. Soluble salt contents must be less than 5.0 mmhos/cm tested per TMECC 04.10-A; 1:5 Slurry
Method, Mass Basis.

8. Maturity must be greater than 80 percent per TMECC 05.05-A; Germination and Vigor. The
Engineer may also evaluate compost for maturity using the Solvita Compost Maturity Test at time
of delivery. Compost must score a number 6 or above on the Solvita Compost Maturity Test.

9. Stability must be 7 or below per TMECC 05.08-B; Carbon Dioxide Evolution Rate.

10. The compost product must originate from a minimum of 65 percent by volume from recycled
plant waste as defined in WAC 173-350-100 as yard debris, wood waste, crop residues, and
bulking agents. A maximum of 35 percent by volume of pre- or post-eonsumer faod waste as
defined in WAC 173-350-100 may be substituted for recycled,plant

PAGE - 9-68 SECTION 9-14 EROSION AND LANDSCAPE,MATERIAES

2017 Edition of City of Seattle Standard Specifications for-RoadsyBridges, and MunicCipal
Construction waste. The Engineer may approve cempaost products-eontainifig,up to 35 percent
biosolids or manure feedstocks for

specific projects or soil blends, but these feedstoeks arg, net altowedstinless specified, and not
allowed in compost used for bioretention’soils. When allowed, feedstock’sources by percentage
must be reported.

11. Fine compost must have a carbon=te-nitrogéen ratio of less\than 25:1 as determined using
TMECC 04.01 Total Carbon and FMECC 04.02RTotal Kjeldhal Nitrogen. Medium compost must
have a carbon-to-nitrogen ratiosbetiveen48:1 and 25:{. Coarse Compost must have a carbon-to-
nitrogen ratio between 25°1Land 45:1.<T hesEngineer may specify a

carbon-to-nitrogen ratiojin‘medium.or coafse Cempast of up to 35:1 for projects where the plants
selected are entirely P@get Sound, native species. Compost may be mixed with fir or hemlock bark
as specified in Section 9-14.4(3); or'cleapwood chips or sawdust, to raise the carbon-to-nitrogen
ratio above 25,

X. Documéntatign.and Rep@uing:
To be completed when finishied with construction and scalehouse updates

A. GonstructiopAS bdilt Documentation from Brycon
The cut sheets and maintenance manuals for all the installed equipment are received still waiting
for facility drawings

B. Seaté House Weights from City Scale House
Waiting for City procedures to generating feedstock documentation and accounting
Bata that can be transferred directly to the CompDACS batch data information.
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XI.

C. Process Control Documentation

The CompDACS system records and stores all process control information for each batch of
compost, including feedstocks, temperature, moisture and composting time. This data can be
printed at the end of each batch and should be stored in a binder offsite of the computer used to
store the data. This should be easily accessed in the sales or site manager’s office. Test results of
finished products should also be stored in the same binder for easy cross referencing. Monthly
Data back-up procedures should be used to duplicate and store electronic data in a different area
than the controller or interface computer.

D. Product Quality and Sales Documentation

Compost product testing must be frequent enough to meet the, Seaf of Testing Assurance
requirements from the US Composting Council. Product guality’and endwse information must be
available for every customer purchasing compost. Product sales should include batchrinformation
in case there are complaints of product quality. Theh the processing data cambe inspected and
procedures adjusted to improve product quality,even further-Sales data mustibe recorded and
provided to the city as per the contract.

E. Regulatory Reporting

Checklists and recorded data must be kept on=site and ready fowinspection by the regulatory
agencies. It is recommendedsthat ahard cover bound dailyslogbook be used to document all
activities at the site each dayywith speeial notationssof\changes, problems and corrections to
operations or equipment.

Appendix 1 #A80P 27t Ay€. Compost Facility Operational Design

Note; This,is tlie originakoperational design document provided to bidding operations contractors.
It was usedsto give them an‘idea of the expected way the facility would work. It contains many of
the features*included in,the Operations Manual and some great overview of the process
components at‘its\fully envisioned development for 110,000 tons per year, including a sorting
system and large finished product screening system, which are no longer included in the
immediate ‘eperation. However, they are still likely to occur in the future. There were videos of the
design madel that accompanied this information and are still available for review however they no
longer accurately represent the constructed facility.

City of Phoenix Compost Facility Operational Design
1.0 General Description
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This document concerns a 20-acre Compost Facility that is designed for a positive and negative
aeration process using frequent turning, watering and temperature control to produce a stable and
cured compost in less than 45 days.

The City of Phoenix (COP) Compost Facility is designed to provide the essential tools for an
operations contractor to convert over 110,000 tons per year of green organics, food scraps and
large animal manure into a finished stabilized compost product that meets sanitation and market
demands for a clean and effective biological soil amendment.

The facility and systems are designed to produce high quality compost; however, the City
encourages the Operations Contractor to produce a variety of products that will maximize
marketing revenue.

1.1 Overview of Operational Requirements

There are 11 important factors that were incorporated into the operationaldesign.

On-time management of incoming feedstocks to conserve nutriéntssand moisture

Removal of contaminants at every handling step

Control of moisture in the piles using irrigation during turning

Automated pile temperature feedback control using high airflow_in alternating directions

Keeping oxygen concentration above 13% in the interstices of the fresh piles

Covering fresh piles with bio-covers, and usingsbiofilters tostreaticollected aik

Mixing and turning frequently to provide goresity and aCcelerate decamposijtion

Water collection, treatment and reusg/system’s to reduce odors, pathogens and water use

Dust control for all onsite activities{ receiving, grinding, turning, screehing and delivery.

10. Pathogen management through’tefmpetature control'and pfacess equipment segregation

11. Screening products well to meéet market réquirements for aldiversity of soil amendments

These operational facters require‘a combipation-ef good design, good equipment, knowledgeable
operators and diligenat maintenance of all these systems. This document is intended to instruct the
facility owners, their operations contractorgfacility regulators and interested public on the
operatiopal cencepts builtinto thedagility;"and the flexibility and ability to respond to challenging
feedstocks, excessiveweather, andvodor complaints.

1.2 Site Plan

The site gver view onitheollowing page shows the general layout with the stormwater/leachate
pond to the,west, thexreceiving unloading area to the south, the aerated and turned composting
area in the centet, and the screening and curing area to the north. The area to the east is reserved
for a future development of either expansion of the composting operation and/or an anaerobic
digestion system for food wastes. These reserved areas cannot be used for operational activities.
The offiee~area and product demonstration garden in the northeast provides a safe public receiving
areawhere classrooms are available for training, lab work and breakrooms, as well as several
officéssand restrooms, providing the amenities needed to operate a business and entertain
customers and community members.
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CITY OF PHOENIX.

3060 SOUTH Z7TH AVENUE
PHOENI(, ARIZONA 35009

AT 27th AVE LANDFILL

[ P

]

2.0 FeedStock Recieving ﬂi“
Compost Facility Recei i the 2¢th Avenue Transfer Station receiving hours M-F
5:30 a.m. to 5:00 p.

. p§. z
0 Responsibility for f tockssfe eratiohs Contractor once received at the facility.
Management re ility e tf@w e leaves the scale house.
0 Load spo&s must f\&ned t%%(haul unloading area at all times during the facility’s receiving

hours.

o SufﬂcientQipment %must be assigned to ensure same day grinding of inbound food scraps and

other odorous m&als get those materials under full operational control.

0 Eachloadis Qted visually during unloading. Immediate feedback is given to the delivery person on the
qualix of the feedstocks delivered, and they are encouraged to remove any debris visible in the load. Low

guality loads are documented by the contractor’s staff with pictures, source or route information, with
?;ation given to the company or customer of the necessity of keeping future loads clean. The
tractor can prepare this notification either:
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0 Immediately and copy the City of Phoenix representative

O By letter and/or e-mail and copy the City of Phoenix representative

C-

0 Contractor notifies the Certified Clean Green Customer about contamination, they must also notify the %“
City’s representative and include the back-up documentation for the City to conduct additional review a
follow-up. Removal from the program may be implemented or charges y be incurred up to the ¢ ®
garbage disposal and handling fees for loads that do not meet the acc ce criteria he fauh&

O Break apart received materials, with a bucket, to identify lar, i |cuIth| nt %

0 Contaminated material is loaded into the pick-line o or d| fthe pick-line is not

available, a floor sort is required.

0 Dry loads are unloaded under the misti tem to e)@e t. The receiving operator
monitors unloading operations and @'h spr@t ust is managed. Leaf blowers
cannot be used to sweep beds

&? E

O Dry piles are watered b dmf: d

0 Provide an unl g bed fo s of r or ground wood to absorb liquids and are immediately
mixed tozﬂ@t atli | ak@

0 All received mate cept ground up and covered before the end of the business day, ideal is
in less than 2 fter In no case shall materials that emit malodors be allowed to remain

unprocesQ ore than 30 minutes.

O Biocover lay Oﬁ used to absorb odors as needed at any point in the receiving area and during initial

processingE
3.0'%(- line

(o} ?ito open bags
@ -Screen 3” minus materials to segregate and spread materials on the picking belts

emove metal and plastic by magnets and suction devices
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0 Sort out remaining contaminants by hand

4.0 Grinding of Green Waste

0 Grind green waste feedstocks to 5-inch minus for composting. This allows good porosity and reasonable
material flow through buckets and turners, while reducing wear on grinding surfaces and reducing
energy costs.

0 Evenly proportion the received materials so there is no need for further mixing after grinding.
Feedstock mixing training will be given to operators to make the fresh piles consistent in mixturey
porosity and moisture content.

0 Water during grinding to eliminate dust, and adjust the watervolume t6 assure at least 5% to 60%
initial moisture is in the processed feedstocks. Check maistures by handisqueeze estithation backed up
with a field test for gravimetric moisture/drying.

0 First materials received must be the first matehials prog€ssed, First in firstout.

0 Keep the mix porous. The porositysgoaltis to be between 40%and 60% Free Air Space after grinding. Or
a bulk density around 750 to,950"1bs. /cubi¢ yard'wet weight! Biccover or wood can be added during
grinding if incoming loads are’too'wet or dénse. 5-gallonsbueket field bulk density testing procedures
for these parameters akednhcluded in'thé facility Operations Plan.

4.1 Grinding of Woody Loads
0 Woody Ledds,age directéd to,the wogd stockpile if wood is not needed in the mix to meet the porosity
goal.

0 The wood stackgile is ground at least 2 times a week, or whenever the pile approaches the wood
stockpile,valume limits,as shown on the fire push out area plan.

0 Ground wood Waste is kept above 38% moisture in all stockpiles to prevent spontaneous combustion.
(Excluding theytop 6 inches.)

0 Positive’aeration mode is used anytime the air floor is loaded or turned.

Rositive aeration creates a void near the nozzle or sparger to prevent clogging. It is essential that
these holes are cleared prior to loading. Nozzles can blow debris forcibly upward so eye protection
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is required during clearing. Keeping spilled feedstocks scraped up before driving on them will
reduce this effort significantly. Nozzle exit velocity is designed at >70 miles per hour.

0 All ground and mixed composting feedstocks are placed immediately on the active compost pad at a
height of no more than 8 feet. Keep temperatures below 104° F for the initial 6-12 hours after grinding.
Low oxygen and high temperatures in the beginning of composting can sour a pile, multiplying odors 10

fold later in the process. Good initial aeration increases oxygen, lowers temperatures and minimizes
odors.
5.0 Bio-cover Placement 4
o)

0 Fresh piles are covered with a 6-inch to 12-inch layer of biocover t: V odo. &ce' d
Bio-covers must be moist to get the best performance. The mis%tem i Xned to eeping
t the bi(Qr s at I@A moisture

the bio-cover moist after placement; however, it is importa@

when placed on the piles. @ E Q

0 After the first turn, cover the fresh pile again wit over \ WS &%sh compost to be contained
for 4 to 8 days keeping odors treated during’positive aer, t%er he time period when volatile organic
compounds are emitted in the largest ties. @ @

(=

(s

O
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6.0 Management of Compost Temperature, Moisture and Porosity by Forced Aeration & Turning

‘ Zone§West & :‘p Zoned East
| ZoneTWest [ Y| Zone7 East
Zone&West ff T = :}| Zoned East
Zone 5West {_____;_-_;_" ‘i _,5:_“1_-;:_-&“_-!-,; T —F ”E-‘*:‘.“,ﬁ Zoneb5Eas
Zone4West ;‘:‘ L e S — 3 zo
= Saen EE =
ZonedWest i = Cr ey REE 0 t
| Zone2 West {: » ut Aﬂ% ;—:!L-.".r. one 2 East
| Zone 1 West

O Thereare8 aerateg;?ge at ilesare H‘Wugh laterally in the active compost area, each
zone is 22.5 feet wide,and 1 @ng, proximately the throw of the compost turner. Composting is
done on air 32 da %ﬂickl &e the volatile solids within the feedstocks using optimum
conditioa % al acti@

O Probes must oved Vning an aeration zone, and replaced after turning. Temperature
aticallyymanaged between 125 to 140 degrees F in the aerated areas, but must be kept

control is@

belo grees %ﬁ rapid decomposition. Lower the pile loading heights if temperatures
exce\;QO degreQ'While the air floor is designed to effectively cool piles 7.5 feet deep, feedstocks
change seasofally, and adjusting pile height is the most practical way to keep the system within the
proper te@at re range when the piles are dense, porosity is low and/or the piles are wet.

O There ie another 6 zones north of the forced aeration zones that require an additional 5 turns that are
Agon the aerated slab, but composting continues in this area. At this stage, regular turning can
ovide adequate porosity to maintain oxygen in the piles, but cooling air is not important, as this area
provides the final sanitation step, and higher temperatures (>131 degrees F) are essential. Pile height
can be increased here to assure sanitation temperatures are maintained. However at least 2% oxygen
Page 83 of 107



The City of Phoenix 27" Ave. Compost Facility =~ Operations and Maintenance Manual June 5%, 2017

must be maintained. Oxygen is measured twice a week in the turned piles using a hand held Demista
Oxygen Meter or equivalent. Temperatures are monitored and documented by wireless probes same as
the aerated zones. Lower the pile height if minimum oxygen levels are not achieved. Raise the pile
height if temperature goals are not achieved.

6.1 Aeration System Operations and Maintenance

0 Daily — Make sure all temperature probes are fully inserted in the piles, and located in the correct aeration
zone, and turned to automatic. Empty zones can be switched off manually at the computer to reduce
power consumption. Check recorded temperatures in each zone and biofilters to make sure the system is
operating properly. Assign a name and fill in the requested batch information for the daily batch.of
feedstocks placed on the first zones, Zones 1E and 1W.

0 Twice weekly - Move the icon for each batch on the computerscCreen to the'properzZone leCation
immediately after turning and the probes are switchéd t6 automatic.

0 Weekly — Check moisture levels in the biofiltenafd*adjust Watering schedule te assure wet conditions.

0 Monthly — Check airflow entering gach'iofilter and adjust biofilter manifold pressure settings to assure
that full flow conditions meet désigh standards. Check theflow ef air to each aeration zone and the
delivered pressure when the zofie dampefiis at 100% open¥Generate processing data reports for each
batch of compost processed(that month.

6.2 Turning

0 Piles in the Active Compest and Turned Coampost zones should be turned twice per week whether the
zoneds fuller not. Tukning is used to’both re-establish porosity and to remoisten the compost to make
up for last moistuge during forced aeration. Pile build height should be lowered to keep the holes
covered evenlythroughout the aération zone prior to turning. Piles should always be taller than 5 feet.
Please see\thezone illdstration on the following page to see the layout.

0 Temperature/fprobes (2 per zone) are placed in the piles at full depth as soon as possible after turning or
stacking to"alow the automation system to control pile temperatures and/or document pile
temperfatuces.

0 Pile aeration is designed to alternate between negative and positive direction to cool the upper and
then the lower sections of the pile. Upper and lower temperature sensors on each wireless probe send
data to the automatic process controller to determine whether to change airflow direction.
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0 If odors are emanating from the aerated compost piles even with proper biocover placement, the
aeration system for that zone can run in negative only, so that air coming out of the pile always runs
through the biofilter for odor treatment before release.

0 To turn the piles, remove the oldest edge of the turned piles 25 feet from the toe of the pile, and place
in curing piles or the screener. Turn the next wall of material 22.5 feet north using the CT1010 Compost
Turner or equivalent. Continue moving slices of the pile the same way until you get to the aerated piles.
Turn the next 2 slices twice to maintain the 20’ roadway.

6.3 Compost Irrigation

0 While turning, moisture must be estimated by the comp6éstturner operatorand adjdsted to be above
50% moisture using the hose reel and the compost turnerspray bar. An‘electricdctuatef switch for the
valve is in the cab of the turner to allow the operatosto,adjust thevelume of'water being applied and
to shut the valve when stopping the turner. Turneroperators who are new must'be trained in proper
water management.

0 Treated facility tank water shoulddbesused to irigate'thie newestsrecently ground piles that are under
forced aeration. Clean raw well water only should be useditofirsigate the unaerated compost piles to
prevent pathogens from beging reintroduced.

0 Turning equipmentand=hose reéls, after finishing alturning of the aerated piles, must be emptied and
cleaned with frésh water before being used for handling the oldest compost.

6.4 Management of Pathogens
Using heatto treat=eompost piles, washing equipment, and isolation of the product areas

0 Pathogens (micreerganisms that\can cause disease in plants or animals) and weed seeds are delivered in
the feedstocks from all/6Verthé collection area. The City of Phoenix compost operations contractor is
required to manage thefincoming materials in a way that limits the spread of pathogens and to treat all the
materials receivedto reduce the level of pathogens and weed seeds to a level that meets regulatory
requirements andymarket expectations. Pathogens can move in fresh un-composted materials, water, and
wind, so waterflow and dust control are essential to keep on the south side of the operation.

0 The contractor must keep all materials and equipment likely to carry weed seeds or pathogens on the south
side of the property’s continental divide of the composting pad. Before equipment travels to, or is moved,
north of this high point or off the site, they must be cleaned with fresh water or swept so no visible
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compostable material is in the buckets, bumpers, wheel wells or tires/tracks. A wash area is provided near
the exit in the southeast corner of the facility, where all the water is recovered, treated and stored for
irrigation of the active turned compost piles. The compost turner, sweeper and water truck will be the most
likely process equipment to cross this high point and must be washed before proceeding from South to
North. Customer trucks delivering feedstocks and then wanting to reload with finished product must use
the wash area before being loaded.

0 All compostable materials going north over the high point off the air pad must have met a Process to
Further Reduce Pathogens (PFRP) method as codified in Federal Code 40 CFR Part 503gAfter PFRP is
achieved, no tank or process water or unwashed equipment is allowed to handle tHat material. This means
there is a loader dedicated for handling the Post-PFRP compost, ofiithe North side/of the facility and one
loader dedicated for the Pre-PFRP compost and the South side.ofithé facility. The'¢ompost tufner always
starts a turning event having been washed from the prior turning event that’ended on.the’South side of the
compost facility. The water truck and the sweeper will dlways start on the North sideof the facility to wash
roads and water piles, and then stay on the South side 6nce it crosses'the high gointjuntil it has washed
itself off before reentering the North side of the«acility.

0 There are 3 sources of water for the Op€rationS Contraetor to use h the'process to manage pathogens:

0 The city water is potable andymust bewused for all€quipment wash down and misting operations
where customers ahdemployeestarelikely tobe splashed, ingest or inhale the water droplets.

0 The water'well or raw water is\feasopably safe, but is not tested and is non-potable, but it can, and
should=be Used, forthewatér truek; biofilter irrigation and pile irrigation. The operators and
laborers for the facilitysust bé trained that this is non-potable and should wash up with city water
onganitizer béfere touching théir face, eating or shaking hands when they have been in contact
with the raw water.

0 Thetank watef or pond water is contaminated with organic debris from all areas of the facility, and
is likely tooe carrying pathogens and can only be used to irrigate the fresh compost piles. The
grinder.and%turner operator are likely to be coming in contact with this water while managing the
irrigation reel. They are required to wash with City water and soap or raw water and soap and
sanitizer after contact with tank water. Coveralls, gloves and a face splash guard are recommended
forthandling the tank water. Any inadvertent ingestion should be reported to the site manager and
employee’s health monitored if any signs of illness appear within 48 hours. All clothes used by
employees operating the compost facility should be laundered or bagged before they leave the site.
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0 Dust can carry pathogens and weed seeds and must be managed to meet the air permits held by the City
for the compost site. This information is covered in the section on dust control.

6.5 Dust Control

Dust control is essential as the city holds the air permits for the compost facility. The Operations
Contractor is required in the contract to not violate the permit conditions. Trained dust control
operators must be on-site during operations, and must manage the facility so that it does not
violate the air permit conditions.

0 Dust control will be achieved at the site by the use of area misters, initial watering of feedstocks, makeup
watering during composting of the active piles to achieve a minimum 6f45% moisture by,weight during
processing and handling, the immediate scrape up of spilled materials and daily6feoom sweepingiand
watering of roadways to remove fine particles of compost, and Wateting of pile surfaces exposedsto the sun
as needed with the water truck.

0 Primary strategies for dust control are proper moisture snanagefment ofiorganic materials ahd regular
misting and sweeping during facility operations. On thegseceiving floog, DustBoss area misting towers and
construction broom help control fugitive dust from lower moisture materials thatare being received. On
the compost floors, the CT1010X turner carries.a.3% hose re€lthhough the pites during turning, dumping
350 gallons/minute of process reuse or well water ontas2,400 cubic yards/hour of compost coming off the
discharge conveyor. This adds 5% to 10%)moisture backiinte’the cdmpostthat is lost from evaporative
cooling between turning events. Dufingiscreening,the water trlick and DustBoss misting system are used to
minimize fugitive dust. The facility maintains a water truck #ith front and rear spray capabilities on-site
with at least 5,000 gallons of'water during/Gperational hours for dust control purposes.

0 Perthe permit application, all operations of.hauling/transporting, loading, unloading, bulk material stacking
will cease if the wind picks ap (e.g. flag is,blowing), andithe operations will return after the wind is calm.

7.0 Managemeént/ofithe Curing Process. -

0 Curing isfaccomplished by encouraging thé growth of fungal roots throughout the pile and allowing
them(tofurther break down woadysStructures and form humic acids. This requires at least 50%
moisture, and adequate oxygen >13% and not turning the piles. The goal is to keep these piles below
105 degreessF,\and’remove about 10% of the initial moisture before it is ready to be screened. During
the Phoenix/stimmer thisstemperature goal may not be possible, so temperature is considered the least
critical,control goal'for curing.

0 Normally'this curing'grocess will take place in the aerated curing piles. If blowers are not available, the
materials should,be cured before screening. If blowers are available, screening can be done before
curing the compost.

0 Depending on the efficiency of the composting process, curing may take place in the turned composting
atea, but pathogen reduction (5 turns over 15 days > 131 degrees F, or 3 days in an insulated pile >131
degrees F) will have to happen earlier in the turned aerated composting area, without tank water being
used during that process. So the need to use process water must be balanced with when PFRP is done.
If required by the state, Vector Attraction Reduction (VAR), the process that needs the piles to meet for
14 days a temperature averaging above 45 degrees C, can be accomplished anytime after PFRP and
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even during curing. Based on current uses of this system, the expected time frame to produce a
finished cured product is expected to be around 45 days for the green organics, food scraps and large
animal manure feedstocks.

Odors can be formed during curing if the piles are not managed for porosity and pile height or forced
aeration. If odors develop, the handling procedures must change so that bad odors do not form in this
process. Maintaining high oxygen levels >13% throughout the curing pile will assure no bad odors.

It is absolutely essential that no equipment or materials enter the curing area that have not met PFRP
or other approved cleaning steps, as this product can be reinnoculated with pathogens and weed seeds
and regaining temperatures to kill them is very difficult.

8.0 Screening Operations Management

o

o

The art of getting the right size compost particles to come_throligh screens,consistently requires
operator diligence. Starting and stopping the screen feeding system creates the mostfroblems with
product quality, and uneven feeding in the feed hopper is the second most problematic issue. By this
stage of the process, the compost materials are-generally consistent in character, including moisture if
proper care in watering has been done.

The West Salem Machinery Titan Trommé&lSereen is the largest capagity eempost trommel screen
produced on the market at this time. £arge diameter trommels have alarger effective screening area
than smaller diameter mobile unit§, and this uniteanproduce‘@vér 350 cubic yards an hour of screened
products if all the compost materials\are at theright moisture{38to 42%) and the materials are fed
consistently and heavily sosthat some fines.come out of the next larger screen size.

The trommel is set up with sereens that start larger andthen narrow down within each gathering
conveyor section. Itisyintepded to.be flogded with materials and will create greater production without
significant spearing'dr oversize ‘materials making itjnto the cut. Because of this, heavy feeding of this
trommel is required to get g§ood product/quality.

During staft®uprand shut down; spearing will‘happen, so moving the stacking conveyors out of the way
of thesmain pile at startsupsand shut dewn is essential to prevent oversize materials from making it into
the pilés.

It is essential that the tromfel'scr€en brushes are checked for the proper depth of penetration and
adjusted ds frequentlyds peeessary to just tickle the inside of the wire mesh. This is generally checked
once gvery two weeks by, a‘fmechanic.

Overly moist compast will build up on the flights inside the trommel, and workers will have to shovel
off impactediwvet compost from the flights inside the trommel every day after screening or the material
will continue'to build up.

Lock ouit,-tag’out procedures must be followed during any cleanup or maintenance for any equipment
on thesite, especially the trommel, as you cannot see someone inside the drum or under the
conveyors.

Plastics and rocks are removed using the Hurrifex for the overs and an airlift separator for the mulch.
These machines require adjustment to get the most materials removed possible.

Send the clean overs to the grinder for resizing and reuse as biocover, bulking agent or fuel
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0 Sell the coarse mulch, or use it for biocover

0 Stockpile the fine and coarse compost for sale and distribution. It is best to sell immediately after
screening to improve customer satisfaction with the product.

0 Driving onto any finished compost, or stacking it too high (>6 feet) ruins the fluffy nature and compacts
it into a valueless product. Rescreening of old un-sold piles of screened product is recommended before
sale. It is ideal to sell products right off the screen if possible.

9.0 Product Quality Standards

0 The finished compost sold from this facility must meet market standards and follow the testing andgoroduct
reporting protocols of the US Composting Council’s Seal of Testing Assuranee program.\t'must be.soldin
accordance with the State of Arizona’s Fertilizer and Soil Amendmentiulés. The’Operations Gentrdctor is
responsible for paying all fees and dues to meet these requirements¥for thespreper sale of the products
generated and sold from the facility.

10.0 Site Cleaning and Maintenance

0 The facility is to be clean at the end of each working'day to sreduce*dust gehieration and to maintain the site
as a model compost facility.

0 Broken damaged or malfunctioning paptsyofithe facilitytand the equipment will be repaired and kept in good
working order by the Operations Contractor quickly to assure that the facility is maintained in good repair
through the life of the contracted pefiod. Normal weaf and tear@nd replacement schedules will be
determined by the city as to whether the damage is acceptable™or not.

11.0 Staffing Requirements

The facility requires_enough people to perferm the necessary tasks described in this document and
to increase anthdecreasedin number as material flows change over the seasons and years. Initially
it is thought that/there bexthefollowing minimum staff positions:

0 Spotter whose job is terdirect customets 16 an empty spot, ask about any garbage in the load, and direct
customers to the washistationgvhoweéd to clean their vehicles. Also, documenting any problem loads and
then communicate t6the seale house on any excessively contaminated loads that were rejected. Assist in
cleaning loads as,neededk

0 Pick-line and,Equipmeni/Cléaning Laborer whose job is to remove contaminants from the feedstocks, clean
the pick-line, grinders, turner, screener after each daily use,

0 Self-haul Loagértquipment Operator whose job is to back blade loads, identify and separate clean and
dirty loads;\place.clean loads into the bunker and dirty loads into the shredder/pick-line, control dust by
directingareasprayers and keeping the south side of the facility clean using sweeper, assisting large
receiving loader to move loads and cover piles, and water the access roads and piles as needed with the
water truck, fuel and grease their equipment.

O\ Large Receiving Loader Equipment Operator whose job is to monitor the quality of the loads delivered
below in the large truck unloading area, communicate with driver and scale house about poor quality loads
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and extra charges, mix feedstocks and grind clean loads, place dirty loads in shredder/pick-line, place
ground materials on air and cover with biocover, control dust with the area mister and back-blading the
receiving areas, fuel and grease their equipment.

0 Turner, Screener and Loader Equipment Operator whose job is to load out finished product into customer’s
trucks, screen finished compost, mix soil blends, deliver bio-cover to the receiving area, remove and replace
temperature probes, turn and water the active and curing compost piles every 3 to 4 days with the compost
turner and hose reel, scrape and sweep the north side of the site to control dust, fuel and grease their
equipment.

0 Mechanic whose job it is to monitor, perform and record all regular and emergency maintenance for the
site’s portable and stationary equipment. This position could be subcontracted.

0 Site Manager whose job is to manage, train and direct the workers to perform the,required tasks,described
in this document, and is responsible to meet or exceed the expectations of proeesscoentrol,Site
maintenance and product quality embodied in this document. The\Site Mahagenwill dadhetesting of
products and feedstocks and document the results for regulatory and customer uses? The'site manager will
be responsible for the operation and maintenance of thesprocess cofitrellers and-doctimentation of the
process variables site conditions and all required maintenance réporting. The site manager will arrange for
the sale of compost and other products manufactured“at thefacility; do sitextours and be the point of
contact for the City, regulators and the genéral‘public. The'Site manager responds immediately to odor
complaints and oversee the strategy andwefmediation of 6dor problémstat the facility in a timely manner.

0 Administrative staff whose job it istovassist the Site Manager, answer/phones, address customer questions
and complaints and process sales.

12.0 Estimate of Utility"tsage

The City of Phoenix expects the ‘eompost facility to’use a significant amount of electricity water and
diesel to operate'the facility effieiently. Thére are 3 sources of water that are available and
provided by the,City to the”project that'Can be used and two sources of electricity that will be
available but requires purchase by thesgperations contractor, and diesel for the compost facility
needs to\p€ obtained.from an outside gontract delivery service by the operations contractor.

O Electricity déemand'is expected to be below 1,380 HP, as this is the capacity built into the system. Actual
demand will depend=en thetime of use and the operational loads placed on the fixed equipment. Electrical
power usedby‘the project'will be provided by the local electric utility and billed to the operations
contractorNThe second,souree of power is from solar photovoltaic panels mounted on the roof of the
receiving buildings. This power will be back fed into the utility lines and is only available through the normal
electrical powerspurchase system and cannot be directly accessed by the operations contractor.

Electrical =

Faeility lighting - COP has installed lighting on poles throughout the site. Some poles have
additional city camera systems installed and Wi-Fi repeaters installed.
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Data and telephone - The COP will have fiber service to their infrastructure at the compost
facility. There is data conduit available for the operator to install telephone and internet service to
their facilities.

Photovoltaic - No systems are in place in the phase 1, 55k tpy facility. The COP may design,
construct and install a future photovoltaic system to be connected to the electrical system on site.

Water — The COP has designed and installed two separate water sources to this facility. There is
a raw water well located to the west and piping of the raw water into the facility

infrastructure. There is a 4” domestic water services meter at the nértheast site corner of the

site. This meter serves the compost operations, the office modular-and the site {andscaping
irrigation. The monthly invoices for this utility will be transferrethto the operatoras the.start’of
services of the compost facility.

Sewer — The compost facility has no sewer system,installed in the 110k tpy facility MAll compost
process waste is designed and systems in place t@ e0llect and feuse any Jiquid\waste generated by
compost activities. The oil/water separator at the maintenance™facility shall be' monitored and
maintained. The office modulars, including the restroom building, have a grey water system for
direct feed into site irrigation/landscaping. The modularOffice , incloding the restroom building,
have a black water system consisting,of¢vaults or tapks with a#10,000 gallon capacity. The
operator will be responsible to moniter-and maintain both greysand black water systems, including
establishing and maintaining am alarn system and/disposal/{pumping out) for the black water
tanks/vaults. COP will verify contractualeempliancedwith.these sewer requirements until a time
when city sewer service j§ established to'this site,

Fuel - There are no fuel systems,installed in the 110k tpy facility.

0 Water is a significant utilitygequirement for this project. On average, over 50 gallons might be used per
cubic yardsof'ground feedstock#The city water system provides all the water that the public will be exposed
to. To mitigate the public utility water'demand by the composting process, the City of Phoenix is providing
well water to be used by the operations contractor to supply the high water demands of the project for
irrigating piles) cleaning thesSitetand irrigating the landscape plants. Any stormwater runoff from the facility
and process water drainingfrom the aeration system is being captured in the tank and pond system for
reuse to irrigate the frash compost piles. A significant amount of water is recaptured when running in
negative aeratiop;'which is done approximately 50% of the aeration time. This mitigates the overall use of
water for thesfacility.

0 Diesel is used*forall large portable equipment. The use at this facility is typical for transfer station
operations, éxcept for the grinder which uses a significant amount of fuel. A compost turner is used to
improve the efficiency of pile turning instead of using loaders to significantly reduce the amount of fuel
tsed. The Operations Contractor is responsible for fueling and maintaining all large portable equipment.

13.0 Wastewater Systems
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The Operations contractor needs to manage the water generated on the site from storm events and the
composting process to keep from discharging water from the site. The Compost Facility is designed to be a
zero-discharge facility and capable of handling significant storm events. The composting process is thirsty
and can use up the water generated over time after the storm events. There is over 9 feet of
evapotranspiration losses per year in the Phoenix area. Recirculating sprayers can be used on the side of
the stormwater pond to evaporate a significantly greater volume than just the pond surface if needed.

The Operations Contractor must manage the stored water to limit the production of odor and the
accumulation of solids from the treatment process. The water generated on the site from storms is likelysto
be contaminated with suspended solids, color and Biological Oxygen Demand (B.0.D.) and is likely to be
unsuitable for discharge offsite as stormwater. While storing the watewfor reuse, it is likely to require
aeration and recirculation to keep the stored water from going anaerobic and creating-odor. Thes€zaerators
are provided in the aeration vault, the underground tanks and in.théstorage lagoo:

The system is designed to collect and reuse all the condensatiomahd rainwater that is geherated in the
aerated composting areas

14.0 Management of the Biofilter

Biofilter media should achieve the following patameters at the time of«€onstrtiction; >75% porosity,

< 5.5 tall, 50%-70% moisture content, 12;600-ft? in arga, 524000 cfm inflow of air per biofilter

0 Maedia for biofiltration - Below is a table ffony Roger'T.,Haug’'s Compost-Engineering book providing
general description of a biofilter media fof perfermancé meastirements to check whether material that
is found locally for biofilter media,will likely perform well.{The.opérations contractor will source and/
or manufacture the biofiltef media’and the subsequent’replacement media as needed to meet
performance criteria.

0 The biofilter, once ipfuse; should be irrigated regulacly{2x/day) and the drainage returned to the
underground vault for reUse anid,aeration. A misting ring in the pressure blower discharge is used to
pre-moisten thelcooling airfoMelp’keepthe biofilter from drying out.

0 Temperatuates in the biafilter must be'kept below 45 degrees C (113 degrees F) to allow microorganisms
that degrade.odors to survive. Temperature probes in the biofilter manifold and biofilter send
inform@ation to théebiofilter coolingidamper to adjust the amount of fresh air forced into the biofilter
manifold.

0 The biofilter media should be replaced annually unless tests show it’s use can be extended. The back
pressufe in the biofiltermanifold will increase over time. Airflow measurements must be made monthly
in the biefilter with\all ZGnes 100% negative and the biofilter cooling damper 100% open. Air flow
should be atdeast 52,000 cfm in the biofilter manifold. If not, the biofilter manifold pressure setting
should befincreased. At no time should the back pressure in the manifold exceed 11” w.c. If the air flow
cannot'bevattained at an 11” pressure setting, then the media must be replaced within a month.
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590 THE PRACTICAL HANDBOOK OF COMPOST ENGINEERING

Table 16.12. Recommended Design and Operating Parameters for Organic Media Biofilters

Filter media Biologically active, but reasonably stable
Organic contenl >60% O"

Porous and friable with 75-90% void volume E -~
Resistanl to water logging and compaction

Relatively low fines content to reduce gas headloss
Relatively free of residual odor

Specially designed mixtures of materials may be desirable to
achieve the above characteristics ! ,Q
Moisture Content 50 to 70% by weight @
Provisions must be made to add water and ?“
Nutrients Must be adequate to avoid rate limitat y Q Q‘
MM&MMM@ Q% @
NH3 content
pH 71085 @ % Q
Temperature Near ambient, 15-35 or 45
Gas pretreatment Wsr@&m@
Dusts and aeroso
Gas loading rate <100 m¥%h-m?
Gas residence time 30 to 60 pilot
Media depth @
Elimination capacity mrm@&pom
uw@andwprmmauﬂamgasmwme
y 2

2.2 mg HoS/kg media VS per min for

g
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Xll.  Appendix 2 - Regulations & Permits that Pertain to the Compost Facility

A. Air Quality Regulations & Permits

Dust regulations require that dust control trained operators be onsite always during facility
operations.

B. Water Quality Regulations & Permits

These documents will be provided as attachments

ARIZUNA DEPARTMENT OF ENVIRONMENTAL QUALITY

DISCHARGE AUTHORIZATION
FOR A TYPE 3.01 GENERAL AQUIFER PROTECTION PERMIT

Inventony Mo 512268
LTF M. G5573
PLACE 1D Mo. 150634

FPearmilleg Infommation:

Mams: Cily of Phoanix — Public Warks Departrent

Address: 200 W, Washinglan Strest

Phoanix, Arizona 85003

Permitted Facilfty Information(if differant from abowve) ¢

Mama: City of Phoghix Stortmwaler and Sompesting Condensat@Retention Basin
Address: 3060 South 27 Avanus
Fhoenix, Arizona 85009

Latizude: 337 24° 54.28" Nerth Lomgitida: 112307 32 9" Wast

Daterminat on is basead on (hadolice ciiptent (NG Feceived February 25, 2007

Discharge Authorizatlan. YourSubmittal satisfissthé raquirements in Arizona Administrative Code
AACTR188-AT01 (A3 and R 18-0-A3018). This Cscharge Aulhcrzation is Mo, P-512259. Ciective
on the date of signature, e permittes is authonzed o discharges fam the facility &t the location specified
in the NOI under the terms efAA.C. R18-3-03%1 A he penpiftes mushegm ply with all dasign, installalion,
oparation, maniliring, recerdkeeping Sepatting snd closureregeirements spacified in this genaral pamnit.
The permittee must alsacomply with, all. cther applicable raqirements of 48 ARS. 2, and 15 AAG. 9,
including e Seneral Provisiong of Aticlea’3. This Adthorizationis affective an the date of signature and
axpires FIVE (5 YEARS frata thal dale. If you wish ta renewsithis Discharge Authorization and no changaes
havegnann, made to tho discharifgdaciing, an NORNDusl be submitted no later than 3} days before

Margd 3 el L atherwisc, the awhorization to discharga will aspire (see R15-3-A4303B
ant Y&

Tnis authorization can be revoked afd amindivdual permil reguired in the evenl lhe permittee fails (o
suriply wilth e t2rns of the genefa, penmit described in the rules or if tha discharge acivity causes or
aoninbLtastn the violtion of anf@guifer Water Cluality Standard at the applicable point of compliance.

A >

¢ ay

f I.let— 'TJ‘\C E(L "3y :’LCI\;’

Jerry B Smit, Se@iion Manager Date J
Grourdwater Sgclisn
WatsrQuality Divisiod

3
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C. Solid Waste Regulations & Permits

Following is a link to the State of California Solid Waste Permit requirements for green waste
composting facilities which are comprehensive and provide operational and product requirements
that the City of Phoenix has indicated a desire for the City of Phoenix Composting Facility and its
Operator to achieve. They are placed here for reference but hold no authority over the operations
or the site requirements in Arizona.

(I cannot find any reference to composting regulations for the state of Arizona online, | am waiting
for input from Joy on this)

http://www.calrecycle.ca.gov/laws/requlations/title14/ch31a5.htm

D. Product Quality Regulations & Permits

The following section is an excerpt from the State of California Solid WastezRegulation above that
has to do with plastic contamination limits which the City desires to befused for.the/Operations
Contract. The term EA is the local Environmental Agency who implement the‘solid waste
regulations in California

Section 17868.3.1. Physical Contamination Limits.

This section shall become operative Januaky. 1y, 2018.

(a) Compost shall not contain more than05% by dry weight gf physical contaminants greater than
4 millimeters; no more than 20%/bydry weight\of this 0.5%Shallbe film plastic greater than 4
millimeters. Compost that containS physicallcontaminants i excess of either one or both of these
limits shall be designated foradditional.processing, disposal or other use as approved by local,
state or federal agencies\having appropriate jurisdiction.*Verification of physical contamination
limits shall occur priar to/the’pointWhere compost is‘'removed from the site or beneficially used on-
site. Test results of samples mustioe/received by.the operator prior to removing compost from the
composting operatien or facility'where it was produced.

(b) The operator of a campostable/material handling operation or facility shall sample every 5,000
cubic-yards of compost.produced and/determine the percentage of physical contaminants greater
than 4 millimeters in the sample using a method that provides accurate results and has been
approved byghe EA. If the compostable material handling operation or facility produces less than
5,000 cubic-yards of cempost’in a 12 month period, the operator shall analyze at least one
composite'sample ofs\cémpost produced every 12 month period.

(c) If the EA has reason to believe, based on the EA’s visual observation or otherwise, that a
determination of percent physical contaminants made pursuant to section 17868.3.1(b) is not
accurateythe,EA may require an operator of a compostable material handling operation or facility
to take a cemposite sample of compost in the presence of the EA and send the sample to a
laboratory at which physical contaminants greater than 4 millimeters shall be collected and
weighed to determine the percentage of physical contaminants by dry weight using the following
protocol:
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(1) Determine the total dry weight of the composite sample as obtained in section 17868.3.1(d);

(2) Separate the physical contaminants greater than 4 millimeters from the composite sample and
determine the dry weight of the physical contaminants;

(3) Determine the percentage of physical contaminants by dividing the dry weight of the physical
contaminants by the total dry weight of the composite sample.

(d) Any sampling conducted to comply with this section shall require a composite sample. A
composite sample shall be representative and random, and may belobtained by taking twelyé (12)
mixed samples as described below.

(1) The twelve samples shall be of equal volume.

(2) The twelve samples shall be extracted from within the-eompost pilevas follows:

(A) Four samples from one-half the width of the pile,"éach at asdifferent cress;section;

(B) Four samples from one-fourth the widthvof the pile~each at a different cross-section; and,

(C) Four samples from one-eighth the*width ofghe‘pile, each, at’a different cross-section.

(e) Alternative methods of campliance to‘meet the requirements of this section may be approved
by the EA if the EA determinesithat thé alternative methed will ensure the physical contamination
limits requirements ofhis section are met.

Note:

Authority eited: Section 40502, 43020 "and 43021, Public Resources Code.
Reference! Sections+43020 and 430@21¢ Public Resources Code.
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E. Fire Control Regulations & Permits

Mulching Facilities
2016 Fire Code Requirements Cheat Sheet

Permit Required

Combustible material greater than 2,500 cubic feet

105.6.1, Agro-industrial and solid biomass facilities.
(Note: Permit is specific to type of materials being stored, i.e. green wasteNogs, pallets,fetc..)

Assessment Fees

Outside storage of 3,000 square feet (278 square meters) or less S0
Outside storage of 3,001 to 15,000 square feet (278 to 4393, sqliare neters) $400
Outside storage of 15,001 to 30,000 square feet (1393to 2787 §quare'meters) $800
Outside storage of 30,001 square feet (2787 squaré meters) 0r more $1250

(Note: Square footage is measured by matefial'stored not size of propefty) Ifassessment is paid, all permit fees

pertaining to that assessment are included.)

Fire apparatus access roads
o 20ft wide

e No Dead ends
e Within 200ft of all’combustibles

e Approved turning padius

(Note: Fire access roads can‘be normal tise or emergency only areas, but must be capable of supporting a fire

engine. Roads muste‘maintainedfor use in any weather.)

Fire Protection Plan

e Site Plan: Buildings, pile locations and sizes, separation distances, water sources, and fire department access

lanes.
e Pile Contents: Raw green waste, mulch, hogged material, lumber, etc.
e Max Pile Dimensions: Intended heights not code requirements

e \ "Monitoring Procedures: Narrative of how pile temperatures are maintained.
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e Employee Training: Fire prevention training given to employees
e Equipment available: Equipment available for emergencies including through contract.

e Equipment contract: Letter from equipment company showing available equipment and account set up for
emergency use.

(Note: Fire Protection Plan is intended to be a tool for both the fire department and the customer to reference.)
Site identification

Posted at main Fire Department entrance:
e Facility name

e Address
e 24-hour emergency contact numbers

(Note: Emergency contacts must be kept up to date to be notifiéd in an emergency.)

Water Supply
Supply capable of providing the required fire flow\forfire protection

Within 400ft of all combustibles
(Note: Fire hydrants are required throughout. Appeals tolocationofhydrants ok alternative water sources will be

done through official Fire Department Appeal®Process)

Material-handling equipment
Equipment able to move magerials onsite.

(Note: Front loaders, Bull Dozefs,/or any othérspecialty equipment must be onsite to move materials in an
emergency. A separate contractiis required for additional equipment if needed.)

Size of piles
Hogged Material
o 60 feetsin height, 3Q0 feet'in widthy@nd’500 feet in length.

e Piles separated by not less¢than 40 feet

Mulch
e 25 feetinmheight, 150\feet in width, and 250 feet in length.

e Piles separated by not less than 20 feet

Green Waste
e _ 20 feetin height, 20 feet in width, and 150 feet in length.

o, JPiles separated by not less than 20 feet

(Note: \This does not take into account any other departments max heights for material storage.)
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Pile height indicators.

Height Indicator posts provided throughout

(Note: These indicators can be placed anywhere that provides an easy reference for pile heights. l.e. side of
building, telephone pole, or piece of equipment.)

Static pile protection.
Piles must be checked for temperatures
Actions required at certain temperature
(Note: Piles shall be turned at 160 degrees F, and pushed out at 180 degrees F.

Delivery & Tipping Area
Feedstock and raw materials separated from other piles

e 12 feetin height, 50 feet in width, and 50 feet in length
e Piles separated by not less than 20 feet

e Water System nearby

(Note: New material delivered to site will be kept separate\to preventalteady overfieatedmaterial starting a fire)

Push-Out/Clear Area.
Push-out or clear areas provided for pilé storage.
e Located not more than 25@ feet from the=pile
e  20ft separation from building or combustibles
e Hold no less than a'quarter of,the size of the single/largest pile it serves at a maximum depth of 3 feet
e Water shall be.immediately,available to,aid%in cooling.

(Note: Push out apeas can be used\y'more thdn onepile, but shall be kept clear of any materials or equipment.
Area must be sizeddppropriately,\and have water,available to cool off material being pushed out.)

Security.

Approved fence;
Fences atdeast 6\feet insheights
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Xll.  Appendix 3 - Facility Drawings and Plan Details

NOTE: This Operations Manual does NOT include a complete set of:
e Issued for Construction Drawings

e As-Built Drawings O"
These drawings have been provided by Brycon or Arrington Watkins under separate cover. %d

XIV. Appendix 4 - EqQuipment Manuals \
NOTE: This Operations Manual contains a thumb drive contaiiggi}ehdor @PDFY\
Operations and Maintenance Manuals for each piece of equi on ?‘Q@D 27t .'‘Compost
Facility to include: O \
A. Cat 950K Wheel Loader CJ@

B. Cat 966M Wheel Loader @% @%\

C. Kubota R530 Wheel$ 2
D. Bobcat GRPL 74 ?QL T@Ie f()o@s(a R530 Wheel Loader)
aster @

F. Shred@op@%w A
G. Q@&:@ rDo@a t DW 3060 SA

e
H. Grin@@aps AK' 635 SA

l. Qder: \% HG 6000 TX Horizontal Grinder

J. Dus@@

K. eReel:
kCompost Turner:

N2
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M.  Aeration Blower (Positive):
N. Aeration Blower (negative):
O. Control Dampers:

P. Pressure Sensors:

Q. Temperature Sensors:

R. CompDACS System: E\/

S. Chopper Pump: O

XV. Field Tests for Moisture and Po% tlm\

T. Trommel Screen: Doppstadt SM 7 ojt a%
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Hand-squeeze Quick Test for Pile Moisture
By Jeff Gage, Green Mountain Technologies, January 2015

Goals for this activity:

e To learn the “hand squeeze” method for estimating moisture levels in a compost pile.

e To practice estimating moisture in composting materials.

e To make each person operating the facilities make similar estimates when checking piles and
recording estimates.

After a certain amount of practice, your hand becomes “calibrated” to what a drying test preves,
thus allowing you to evaluate moisture without other equipment.

The hand-squeeze method is good for quick tests out in the fietdbut sheuld not replaceperiodic
drying tests. | suggest that these drying tests be done monthly until all band squeeze estimates
by all participants come within 5% of the actual tests. Ask'each one to make their estimate, write
down their estimate and then run the sample through a“dryer ant:weigh scale and calculate the
actual moisture results. Whoever’s estimate is cloSest 10 the actualresultsiwins. | usually provide
the winner with a nominal prize to encourage sérious/contemplation oftwhat the right number
might be.
Procedures for Hand-squeeze Quick/Test'and Estimate Calibration

1) Reach into the pile (or bucket)iand grab‘a handfulof cemposting material.

2) Squeeze the material hard,,.Check fof drips.

3) Release your grip and allowthe,material to'stay in your hand, smear some between finger
and thumb.

4) Inspect the'material and the moiSture-on your hand.
5) Use the “Rules(of thumb” 16 estimate % moisture.
6) Record yeurobservations and your own % moisture estimate.

7) If doing this as a team or group, talk to your group and reach an agreement for a group
estimate. Record,results.

8) Repeat the test for each of the piles you are making estimates on.

9) Put sample in a plastic bag and seal it for testing with a dryer to calibrate the hand
squeeze estimates with actual dryer and scale test results.

10)Run.the dryer test on each sample, record the percent moisture, and let the estimators know if
theywere too high, too low or just right!
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Interpretation — “Rules of Thumb” for Estimating Moisture

Observations % Moisture
(estimation)
Material feels dusty 42 % or less
Material feels mostly dry with a hint of moisture 42% - 47%
Material feels tacky and sticks together 47% - 52%
Material feels moist, but no water comes out 52% - 58%
Material leaves a wet sheen on hand 58%=63%
If one to two drops of water come out during squeezing 63% -,68%
If many drops of water come out during squeezing 68% -7 3%
Stream of water from material when squeezed-Qxpudding texture (3% or more

Note: adjust the moisture range based on yout, feedstockyand'actual dryer tests

Estimating % Moisture

Pile Bucket £ Observations that would tie what you My Dryer
Number | Number, [\experience With this hand squeeze to Estimate | test
usednantipdated, interpretation chart result
% %

Moisture | Moisture
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Active Compost Moisture Ranges:

= Researchers report that the ideal moisture range for active composting is from 52% to 58%.

=  Composters consider 40% to 65% a “reasonable range”; ideal is 55% for “average mix.” (For
this training, this is the range we will focus on.)

= Gardening professionals report that around 50% is the ideal soil moisture for planting and
growing crops in.

= True ideal moisture “depends on the substrate”! Different particles hold moisture in different
ways, e.g. clay-like particles vs. woody particles.

Water loss in composting happens because of:
= Air flow in the pile
= Evaporation in the air flow
= Differences in relative humidity and temperature (gradient betweenpile.and suffounding
air)
= Excess heat in a pile triggers microbial cell “sweating” or release’of water, vapor

Ways to monitor moisture and the expected accusacy for that. method"

Visual — how dry or wet does it look +/-( 10 %6 accuracy,
Hand squeeze — how wet /dry does it feel | .+/*%.5% aceuracy
Koster silage dryer — hot air and scale +- 2% _acelracy
Microwave oven - use defrost mode, sgalet | 4/- 2%.accuracy
Oven dryer test methods +/-€0.1%"accuracy,

Koster Silage Dryer
When using the Koster dryer e sure to weigh the material, dry, check it; then repeat until the
sample has no weight loss#hittp:/buykosteriedom/

Oven dryer
Use methods outliped\in the US"Gomposting Council’'s Test Methods for the Examination of
Composting and Compost.

Notes about adding proistture to eompost piles:
How you add wateL.iswery impartantto the composting process:
e Water in thindayers.¢Do itjust before each turn when needed.
o Waterduring turping wihen possible. Or turn immediately after watering or a rain event.
e Moisturexfor good*€Composting processes must be balanced with the need to reduce
moisture for/Sereening. Stop watering once the pile becomes stable.

Why is moisture so_important for composting?

Supports micrebial cells who live (cells consists of >90% water) in thin water films.

Water provides for replication of bacteria, nutrient transfer and absorption

Evaporative cooling takes place to keep bacteria active in hot piles.

Water [0ss equals work done in a compost pile, the more volatile solids to compost in a mix,
the miore water is used to reach stability.
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Pile Bulk Density and Free Air Space

Procedures for Measuring Pile Bulk Density and Free Air Space

Bulk density

The procedures for measuring pile bulk density simulate the compaction of materials one would
expect under normal composting operations. Dropping the bucket 10 times helps to keep the
measuring process uniform.

(1) Weigh empty bucket. Record weight.

(2) Fill bucket 1/3 full with material (compost or feedstock)

(3) Raise bucket 6” above firm surface and let it drop'10 times.
(4) Fill bucket with an additional 1/3 of material.

(5) Raise bucket 6” above surface and let it drop”10 times.

(6) Fill bucket level to the brim and repeat droppingssequenge.
(7) Top off the bucket with material level to the brim. D@"net drop.
(8) Weigh the bucket with material.

(9) Record weight and/Complete calculations on the/data collection sheet.

Free Air Space
Use the same bucket and materials from the bulk density test to complete the free air space test.

This test uses water to"approximatéthe,amount of voids (free air space) in a bucket full of
compost materials.

(1) Place thé bucket withymatérial on level ground.
(2) Fill the bucketmath water completely without overflowing.
(3) Weigh the filled bucket. Use caution — the bucket will be heavy!

(4) Recaord weight and complete calculations on the data collection sheet.
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Example

Material measured

1. Weight of bucket with material (Ib) 20.5

2. Weight of empty bucket 2.0

3. Weight of material (line 1 — line 2) 18.5

4. Convert to Ib./yard (line 3 x 40) 740
e Pile Free Air Space

Example

Material measured

1. Weight of bucket with material# water (b) 46.5

2. Weight of bucket with material 205
3. Weight of water (line.l — line 2) 26
4. Convert to % free air spaee‘\(line 3/ 2¥4) 62 %

Bulk Density Notes:
e 5 gallons\ef water weighS approx. 42 Ibs.
e 6 yd/ton incoming yard debris yields about 2.5 yd/ton ground yard debris
e # Ibs feedstack in,a 5-gal bucket multiplied by 40, equals # Ibs in a cubic yard (it's magic
math!!)

Free AirSpace Notes:
e Target free air space for compost piles = 40% to 60% or greater (not less than 40%)
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Pile Bulk Density

Example

Material measured

1. Weight of bucket with material (Ib) 20.5

2. Weight of empty bucket 2.0

3. Weight of material (line 1 — line 2) 18.5

4. Convert to Ib./yard (line 3 x 40) 740
e Pile Free Air Space

Example

Material measured

1. Weight of bucket with material# water (b) 46.5

2. Weight of bucket with material 205
3. Weight of water (line.l — line 2) 26
4. Convert to % free air spaee‘\(line 3/ 2¥4) 62 %

Bulk Density Notes:
e 5 gallons\ef water weighS approx. 42 Ibs.
e 6 yd/ton incoming yard debris yields about 2.5 yd/ton ground yard debris
e # Ibs feedstack in,a 5-gal bucket multiplied by 40, equals # Ibs in a cubic yard (it's magic
math!!)

Free AirSpace Notes:
) Target free air space for compost piles = 60% or greater (not less than 40%)
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