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SOLID WASTE FACILITY PERMIT #5W-093

Issued by the Snohomish Heaith Dishict in accordance with the provisions of Chepter 70.95 of

the Revised Code of Washington (RCW), Chapter 173-350 of the Washington Administrative
Code (WAC) and the Srohomish Health District Sapitery Codes, Chapter 3.1 and 3.2 (Adopted
text of WAC 173-350). :

—
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=

PERMITTEE AND ADMINISTRATIV E INFGFJ\’.[ATION

NAME OF FACﬁ..ITY: - Facific Topsoils, Inc. Compostmc, Maltby
FACIOITY LOCATION: 8616 219t11 ireet SE, W ooduwlile Washmﬂ’ton 98072

FACHITY OVB“ER Dave and Sandra Forman

) _|FACILITY OPERATOR:  Janusz Bajsarowicz .

PHONE: 425.337.2700
T |PERMITTYPE:  Composting Facility .. =
ANNUAL FEE: $2246.00

The conditions of this permit are contained on the following pages. This permit-is the property of
the Snohomish Health District and may be suspended. or revoked upen violation of any rules and
regulations applicable hereto. This permit is not transferable to a different site, and must be
renewed. annually, This permit or a legible copy must be displayed or stored-in a manner, which

allows easy access, by operating personnel.

.,

52505

Geoffrey W. Crofoot, R.S.

Solid Waste and Toxics Section

Envirommental Health Division

Date of Issuance
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PERMIT # SW-023 '
PERMIT PERICD: JULY 1, 2006 TO JUNE 30, 2007
Page 2 of 8 :

SECTION I: STANDARD PERMIT CONDITIONS —l

A, This permit shall remain the property of the Snohomish Health District (Health District). The
permit may be revoked, suspended, or appended vpon violation of the permittee of any
applicable local, state, or federal laws, or any of the conditions of this permit, by the Health
Officer or any authonized agent of the Health District. If the permit is revoked, there is 2
procedure Sp@Ciﬂud in the Snchomish Health District Sanitary Code, Chapters 3.1, Solid
Waste Hardling Regulations; and 3.2, Ch:.ptcr 173-350 WAC Solid J*Tasze Handi ling

Saana'uz ds, 1o appea] the revocation.

B. As 2 general concntion of this ppnmt thc pe"mﬁtuc shsii commy with Snobomish ]—Lmth
Disirict Sanitary Code, Chapters 3.1, Solid Waste Handling Regulations; and 3.2, Chaptar
173-350 WAC Solid Waste Hand]ing Standards or other regulations, which may be
subsequently adopted that affect this facility. ¥ Thcre any conflicts between any regulations are
present, ihe more stringent regulations shall be in effect. -

C. AlI conditions of this permit shall be foliowed for the permittee to remain in compliance. The
permittee shall be responsible for all acts and omissions of all contractors and agents of the
permittes. This requirement shall contmuu for the life of the site, including closure activity.

D. By applicant’s receipt of this permit, applicant grants permission to any duly authorized
officer, employee, or representative of the Health Officer of the Health District, or
Washington Department of Beology, to enter and inspect the permitted facility at any
reasonable time for the purpose of determining compliance with Snohomish Health District

- Sanitary Code, Chapters 3.1, Solid Waste Handling Regulations; and 3.2, Chapter 173-350

" WAC Solid Waste Handlmg Standards and/or tbc condmons of ﬂllS permlt

E. This permit or a legible copy of the original shall be displayed or stored in a manner which
allows easy access by operating persomnel.

F. This permit shall be subject to suspension or revocation if the Health District finds:

1, That the permlt was obtained by mlsrepresentmg or omitting any information that could
have affected the issuance of the permit or will affect the current operation of the fa0111ty,

2. That there has been a significant change in quantity or character of the solid waste or
method of solid waste handling, unless such change has been approved in advance by the

Health District; or

3. That there has been a violation of any of the conditions contained in this permit.

G; This permit may be amended by the Health District. More stringent restrictions may be
unposed on the facility during the peniod the permut is valid. Amcndments shall be made in

writing and become specific conditions of the pemut

H. The operating penmit shall be renewed annually, and if needed, additional conditions may be
placed upon the permit at the time of renewal. A permit application shall be submitted at least
thirty (30) days prior to the expiration date of the existing permit.

l.}, | 210 .
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PERMIT # SW-093
PERMIT PERICD: rbLM,:zusTom:m 2007
Page 3 of 8

SECTION 11: PERFQRMANCE STANDARDS. ]

The owmer or operator shall:

0

=
jan

. Désign, construet,

Comply with Chapter 90.48 RCW, Water Pollution Control and uwplunenum regulatione,
173

operate, and close all facilities in 2 manner that does not pose a threat to
human health or the envirommer,

mc]uu;nﬂ Chapter 173-200 WAC, Water Quality Standards {or Ground Waters cfthc Siate o

Waghi ngton;

Conform to the epproved locsl comprehensive solid waste management plan prepared in
accordance with Chapter 70.95 RCW, Solid Waste Management - Reducticn and Recycling,
and/or the local hezardous waste management plan prepar cd 11 accordance with Chaptar
70. 105 RCW Hazardous Waste Management; :

Not cause any viclation of emission standards or ambient air quality s:andards at the property
oundary of any facility and comply with Chapter 70.94 RCW, Washingten Clean Air Act;

and ,

Shﬁil comply with all other applicable local, state, and federal laws and regulations.

If the performance standards of this section are not met, corrective actions (approved by the
Health District) shall be designed and 11nplemented and enforced on a time schedule approved -

_ by the Health Dlstnct

~

SECTION II1: SPECIFIC CONDITIONS =

A,

B.
C.

The Pacific Topsoils, Inc. Compost Facility - Maltby shall operate in accordance with the

approved Plan of Operation received by the Health District February 17, 1998, as part of PTI-
Malthy’s Revised General Solid Waste Handling Permit Apphcatwn The penmttec shall

notify the Health District in writing prior to any deviation from or change in the operating

plan. These changes will require Health District approval priorto implementation.
Reedstock for composting shall be limited to type 1 as defined in WAC 173-350-100.

Conditions specifically regarding the acceptance of Pre-consumer Food Waste:

1. PTImust follow the plan of operahon as proposed in the August 9, 2001 correspondence

to the Health District.

2. All PCFW must be contained at all times on an impermeable pad that prevents leachate

from impacting surface water, ground waier or soils.

3. All rounds and other ejected PCFW material which is not incorporated must be collected

. and disposed of or collected and re-ground at regular intervals so that there is not-

accuimulation of unincorporated PCFW available for scavenging,

. 1"'};;
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PERMIT # SW-033
PERMIT PERICD: JULY 1, 2006 TO JUNE 30, 2007
Page 4 of 8§

4. PTI must process all Pg,.f W fe=dstock during eight hours, There will be no holding cf
PCFW ovemight. There will be 2o acceptance of PCFW if it camnot be processed
(incorporzted info the main pile) prior to the end of the working da Y, :

5. PTI must cormply with 1'cquirements sct by other regulatory zgencies guch as but net
limited to Puget Sound Clean Ailr Agency and Snohomish County Planning and
Deveiopment.

T changes ere needed in the pian of opsrations, PTT must submit these changes to the
ezlth District for review priar to the implementation of the changes.

h

D. Additional Penmiited Feedstocks
» Diatomacesus Earth frem Breweries and Winerles - Spent diatomaceous earth (DE) is

defined as a filter media comprised of siliceous remains of dialoms, and organic maierial
which Is filtered out of the final product, PTI is penmuitted to accept spent DE cppm 1fically

ﬁom Redhook and Chatean St, Michells.

s Wayx Coated Cardbeard and.- Plane Non-Colored Brown Cardboard - Provzdcd the
following conditions are met.

1. Composting stancards outlined in WAC 173-350-220 are met-or acceded.
2. Performance standards outlined in WAC 173-350-040 are met.
3. All current SHD Solid Waste Facility Permit Conditions for permit #SW-093 are met,

4; The addition’ of wax-coated cardboard. wﬂl not result i, htter CODdlthllS or .materiai
“blowing down frém the pile.

5. Cardboard must be free of contamination such as plastlcs metals and CMPCFW other
{han permitted feedstock’s. _

6. Finished compost with integrated wax coated cardboard must meet the same analytical

standards as outlined in permit # SW-093 and WAC 173-350-220(4)

7. The addition of wax-coated cardboard will be limited to the proposed volume.
E. The permlttee shall remain in compliance with the site’s Puget Sound Clean Air Agency
Composting Operation” (PSAPCA. Order No. 7265, dated July 9, 1998).

F. The facility must comply with all requirements of its Ecology Storm water Baseline General
Permit For Industrial Activity, Permit No. SO3-0031189.

G. The facility must comply with all requirements of its King County Department of Natural
Resources Wastewater Discharge Authorization No. 611. .

d-w oo

(PSCAA) Order of Approval To Construct, Install, or Establish a Two-Acre Yard Waste

208



PERMIT # SW-093
PERMIT PERICEY: JULY 1, 2056 TO JUNE 30, 2007

Page 50f 8

.« Tires.

Ths f cility must comply with all requirements of jts Cross Valley Water District penmit(s)
{or discharg : of leachate {o the sanitary sewer. :

+ Surface water samples must be drawn and analyzed to provide baseline data for surface

water conditions hefore feedsiocic is accepted. Surface waier sampling locations and a list

of sample parameters must be submitted to the Health Distict in advance of sarmpling, and

approvad by the Health District in advance of sampling.

The permittee shail oot accept auy of the following mnferm;s at the faci htv for uses in
compost and topsoil § gtoaiuctxo"'

- Solid waste or industrial waste as definad in 173-350-160 WAC, and the Snehomish Healt
District ba.n.‘ tary Code, Chapter 3.1-100, unless ctherwise specifically permitted by th

Hezlih Disuiet.

! %
o

« Mixed waste or gatbage.

+ Paper, including newspaper.

. S‘cwage. sludge, 'septage or biosdiids.
« Ash.

+ Plastic bags.

« Post consumer food waste . S e e

» Roofing matérials, including wood shingles.

-» Tarpaper.

Insulation.
» Sheetroclk, gypsum wallboard, or wallboard paper.

« Treated or painted wood as outlmed in WAC 173-350-100, under the terms “Wood derived
fuel” and “Wood waste.”

+ Building demolition debris.

“Contaminated soils” as defined in WAC 173-350-100. (NOTE: Site personnel shall follow
plan outlined in the Plan of Operation when screening for potentially contaminated soils.)

» Any materials not specifically approved by the Health District in advance of receipt by the
facility. :

Only clean street sweepings, which meet the following criteria, may be accepted:

1. Incidental litler (frash) has been removed.

1-V
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PERMIT & SW-063
ERMIT PERIOD: JULY 1, 2006 TQ JUNE 30, 2007
Page G of § '

Testing demonstrates less than 200 ppm total petreleum  hydrocarbon (TPH)
concentration (using an accepted test method), and levels of total metals less than those
outlined in Method A residential cleanup standards of the Department of Ecology’s
Mode] Toxics Control Act Cleanup Rezulagion.

[R]

3, Tessting is not regquired if the sirect sweepmgs contain 20%, or more (b'y volume}, cf
recoguizable vegstative debris (2.g., leaves, comier needles, branches), and no obvious
evidence of conlaminalion 15 noted. '

Ay incoming loads conteining greater than 10% regulated solid waste must be rgjected,

- The permittee must not accept more than 160,000 cubic yards, or 53,333 tons, (Phase Cnel,

whichever amount is the lesser, of yard debris, per year.,

Material shall be commposted using the siatic p]e method, as per the apploVﬂd perrit

application. Pile(s) of cempost must be limited to forty (40} feet in height during the initial

construction. No new materials may be added on top of the pile{s) after settling occurs dL_nng
tlic composting process.

All leachate-generating materials at the facility must be placed on an impervious asphalt pad.

The leachale collection system (pad, sump, sump pump, and tanks) must be inspected
routinely by site personmel for signs of dlsrepmr or leakage. Inspection logs must be

maintained on site.

All ]eachate shall be contained on the pad or in the leachate collection tanks and either
recircutated onto the pile or piped to the sanitary sewer. Under no circumstances can Ieachate
be discharged to surface water, groundwater or upon the surface of the ground.

The permittee must follow an odor-control plan as detailed in the approved Plan of
Operation. Processing of completed compost must stop if distinct malodors are produced
when breaking into the pile(s), or if processing takes place during temperature inversions or
during periods of calm winds. If the odor-control measures outlined in the facility’s Plan of
Operation fail to control the production of malodors at, the site, the facility must stop
accepting aterials and transport the odor-causing material to a pennitted landfill. If
malodors are caused by the leachate collection system, and are not easily correctable, the

Health District may require leachate discharge to the sewer system.

On-site dumpster for incidental waste that cannot be composted, such as garbage, must be

rodent resistant, have a tight fitting lid and be emptied weekly.

The: pernuttee shall keep the following records on site at all times, and make them avaﬂable
for Health District review upon request:

1. Self-inspection reports.
2. Sourde, type, and quantity of waste acéepted.-
3. Records of temperature readings for each batch of compost prodﬁced.

4. Records of any laboratory analysis per{formied on compost.

1-vi

e}
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PERMIT # SW-023.
PERMIT PERCOD: JUILY 1, 2006 TO JUNE 30, 2007

Page 7of$

SECTTION IV: TESTING REQUIREMENTS , j

- 4. Composi produced at the facility shall bz sampled and tesied per WAC 1173-350-

220(4)2)viii.

B. Compest Testing Frequency: ‘;“Jionthij;.
C. Finished compost must not exceed the zllowebie contaminant levels for cornpost as stated i

WAC 173-350-220(4){a)(vii1.)

D. Annual reports must be submiited (o the Health Distvict, and the Washington Departinent of
Ecology.
E. All analytical samples for compost quality must be processed b D partment of Ecclogy-

accredited laboratory.

| SECTION V: FACILITY CLOSURE CONRITIONS |

A. The permittee must notify the Health District of the intent to close the operation, no later than
sixty (60) days prior to final receipt of regulated waste.

B. At closure, all piles of material must be removed from the premises, the site must be
decontarninated, and the pE:rrthFJ& must contact the Health District indicating completlon of

thiscondition, | . ... o e oo e

| C. ii_Leachatc stored in abovegi ound "iorage taniks, or infon other parts of the leachate collection
““system af the time of closure (i.e., in pipes, undergmund storage tanks, on pad, etc.) must be
disposed of according to apphcable regulations in effect at the time of closme (i.e. dxscharge

into sanitary sewer system etc. ).

I_ ' SECTION VI; COMPLIANCE SCHEDULE FFOR OPERATING B

A. RCW 70.95.030 (4) states that:

“Composted material” means organic solid waste that has been subjected to controlled
aerobic degradation at & solid waste facility in compliance with the requirements of this
chapter. Natural decay of organic solid waste under unconirolled conditions does not

result in composted imaterial.

B. WAC 173-350 echoes the state RCW.

C. Composting processes at the Maltby Jocation do not meet the aforementioned definitions and
can not meet the requirements without either change to the process or change 1o the RCW

and subsequently the WAC.

- Vi\ ) - 205



PERMIT # SW-062

PERMIT PERICD: JULY 1, 2006 TO JUNE 30, 2007

Page 8 of 8

D. PTImust either seck a legislative ray namr to this compliance issue or change the process so
that it complies with the current on with in the compliance period.
that it complies with ilie current regulanon wiih in the comnpi P d

<

whl

PiT's compliznce peried will begin with the issuance of the 2006-2007 operating permit and
end when the 2008-2009 operating pernut expires on June 30, 2002

SECTIGR ¥I: APPROVED PERMIT AMIENDNIENTS

Reouest and Conditions

Date approved

“Water Storage Tank or Reaservoir Pernmit” (Permit No. 99110506

The permittee must comply with the conditions set forth in the |
site’s Snchomish County Planning and Devclopment Services

WT), issued on October 11, 1999, and expiring cn October 10,
2001,

The permitice is currently operating under a revised Grading Plan
(revision dated May 12, 1999), which differs from the Grading
Plan received by the Health District February 17, 1998, as part of
the PTI-Mazaltby Revised General Solhid Waste Handlmg Permit

Application.

‘August 17, 2004

1 PTI-Bothell is permitted to accept only those waste cm"rently
defined in the cwrent operating permit. As such, if PTT is
currently accepting a material other that what 1s listed in that

- -permit, it must be documented and reported to the Health

~ District within thirty days of the date of this permit,

2. PTI-Bothell will submit a request to the Health District for any
new or un-permitted waste/feedstock that PTY wishes to Tmport
to the site. The request should include the following:

- Origin of the matenal and contac‘c for the generator

- Volume accepted at PT1

- Brief summary of the process used fo created the waste
- A completed waste designation form, if necessary

- Analytical results, if needed

3. Please note changes in section I C.

August 17, 2004

Spent Diatomaceous Earth is approved as a feedstock

August 17, 2004

Pre-consumer Food Waste is approved as a feedstock.

August 17, 2004

Wax Coated Cardboard and Plane Non-Colored Brown: Cardboard

- August 17, 2004

Changes to testing language, which i1s more reflective of
reguirements, outlined in WAC 173-350-220(4)(a)viii.

Tuly 1, 2005

" be met ar material will be considered a salid waste.

Parameters listed in WAC 173-350-220 for compost analysis must

- d-vii
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116G Union Street, Suite 500
Seaule, WA 08101-2¢38

%ge% Soondlhan b ot @i 14

Facility: Pacific Topsoils [n¢

Nonces of Construction/Notificetions Special Conditions:
3. Composting at this two-acre facility {phase ore) is pcrminéd for operation withou! total enclosure -
restricied o the followin g feedstocks: the lesser of 160,000 cu-yds or 53,333 ton: per year of vard debris
as defined by Snohomish County Code 7.42. Unlimited amounts of land clearing deliris, ciean wood
waste, palfets bark and sawdust, soll and sod, and strzet sweepings tested for no greater than 200 ppm

ora

petroleum based hydrocarbon, may be combined with yard waste and composted at this site.

4, The following materials shall not be composted at this facility: manures, mixed waste cr gathbage, shest
rock or paperfcardbeard recycled from sheet rock, pre-consumer or post-consumer food wastes, building
demolition debris, lreated or painted wood, insulation, roofing materials (including wood shingles),
garbage, or any other waste materials not listed in Condition No. 3.

5. Leachate from the compost facility shall not be used for dust or fire control.

6. All fresh incoming yard wastes received by the facility are to be immediately assessed. Bulking
materials shall be mixed with the yard wastes until a carbon-to-nitregen ratic of 30:1 is achieved. Then the
amended feedstock shall immediate]y be added 1o the compost pile and be covered by more mature (oder
stabifized) compost. This facility {s prohibited from grinding yard wastes prior to placement in the

compast pile.

) 7. Static piles shall be limited to 40 feet in height during initial consfruction. No new wastes shall be

. edded on top of the curing compost afier settling OCCurs.

8 Each compost plle shall remain in place for at Ieast six months undisturbed. Reclamatlon shall only
oceur after six months, and-only when both the internal temperature of the compost pile drops to 20
degrees C (68 degrees F) above ambient, and a Solvita Jar Test shaws that the compost has decomposed to
a finished state. Reclamation shall cease should distinct odors be released when the pile is broken.into, and
shall not take place during temperature inversions or during periods of calm (<4 knots) winds. Site
parsonnel shall use & windsock and weather reports to determine when to cease rectamation operations.
Temperature readings and samples for the Solvita Jar Test shall be taken at [east nine feet inside the pile.

‘9. Should odor be detected emitting from a static compost pile, the area of the emissions shall be .
identified and the pile sealed with a bulking agent. If a section of a static pile becomes anéerobic, a layer
of hog fuel at least two feet in thickness shall be placed on that section to act as a biofilter. [f the pile
continues to emit odors despite these efforts, the section of the pile producing the odors shall be removed
and taken to a solid waste disposal facility, as directed by the Snohomish County Solid Waste
Management Division, for fina! disposal at a solid waste landfill.

16. An-Operation and Maintenance (O&M) Plan shall be submitted to PSAPCA for approval prior to
comimencement of operations at the site. This Plan shall be consistent with the requirements of Regulation
1, Section 3.05{e) and shall also include procedures for determining, handlihg, or refusing especially
odorous loads brought on site; shall describe procedures for the prevention and removal of leachate

D 1B 7] DO i ST e ot S S e ~aRE Nb“l—'—'] 09_ =
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SOUND AR POLLUTION CONTROL  AGENCY

E : KITSAP COUNTY . PIERCE COUNTY | SNOHOMISH COUNTY
‘ : i 1
Daniel D. Syrdal WL 9_ 1?%
'Heller Ehrman White & McAuliffe ‘ : -
6100 Columnbia Center ‘
701 Fifth Ave , : _ _
Seattle, WA 98104-7098

Dear Mr. Syrdal:

Pacific Topsoils Inc. (PTI) Compost Facility Préposai in Woodinville, Washington

We have rcviéwed the comments submitted in your April 15, 1998 letter concerning Pacific
Topsoils’ proposed compost facility in Woodinville.

You are correct; PSAPCA’s rules do require Best Available Contrel Technology (BACT) for
odor control. Generally, we do follow a “top-down” type process to determine BACT, even
when EPA’s guidance does not require it. Like EPA’s rules, our rules also require a case-by-
case BACT analysis, taking into account energy, environmental, and economic impacts, - For
both agencies, the BACT process results in an emission standard. In this case, we established the
top for BACT as the technology that results-in little or no odor or odor complaints,. We also
- determined that a numerical emission standard, such as 100 ppm, is not appropriate. In
> evaluating Pacific Topsoils’ proposal, we considered technologies appropriate for the size of the
facility and the amounts and the types of feedstock that it handles. The proposed technology and
others could achieve this level of control., However, the proposed technology may not be able to
achieve the low level of odors at a larger facility or one that handies different feedstock, like
manure, - As provided by our rule, PSAPCA established work practices and operational controls
for Pacific Topsoils to achieve levels of emissions that would result in little or no odor or odor

complaints,

Concerning your March 10, 1998 letter, we agree that PSD requires the application of BACT
regardless of increment consumption. As outlined above, in reviewing the PTI proposal,
PSAPCA used a top-down BACT process that is consistent with the PSD type BACT dnalysis.
Under PSD, BACT is an emission limit based on available technology. Also, once a permitting
agency deiermines that emission limit (which in this case would be little or no odor), an
applicant is free to use whatever technology it chooses to achieve that standard. Pacific Topsoils
has demonstrated that its technology is capable of operating with no odor problems. - PSAPCA
- has idgntified the critical work practices and operational controls that Pacific Topsoils has nsed
to achieve this level of control and listed THem &5 approval conditions. Unlike a PSD analysis,
odor has no NAAQS or PSD increment to protect, 50 analyzing air quality impacts is more
subjective. The PSD znalogy, however, does provide for a de minimis Jevel below which
ambient impacts, or even BACT, are not considered. For oder sources, PSAPCA generally

Dennis ). Mclerran, Air Poltution Comrol Oificer r— . //
) s oArRD o0Ff Direcrtor seXHIBIT
kizyor. Bremenicn {3;3\ S E : Mayor, Tacoma -

aninsiongr, Kitsap Counly
ember at Large
ayor, Everelt -

0 Union Steeel, Suite 500, Seattle, Washington 98101-2038 (206) 343-8800 (B0} 552-35965 FAX:(206)343-7522

) stk £l Ll
e

Ty ul-Seative—-

Snahomish County Council
fierce Colinty Execulive

King County Executive



- Daniel D. Syrdal
Heller Ehrman White & McAuliffe
Page 2

establishes the standard at the oder threshold a de minimis level. Below the odor threshold, there
is little evidence that additional controis result in any benefit. Hence, we set the top in the top-
_down analysis at a levei that would result in de minimis impacts.
r : ' o
Finallv, you express concern that no permit shounld be issued for this project until the applicant
has demonstrated that they will implement BACT. PSAPCA agrees. PSAPCA has reviewed the
technology that Pacific Topsoils has proposed, and is using at its Mill Creek site, and has
determined that Pacific Topsoils has dermonstrated that the technology in its proposal iz capable
of achizving BACT, ‘ :

A copy of the final Order of Approval is enclosed.
If vou have any questions, pleasa call me at (208) 689-4056.
Sincerely,

Claude M. Williams, PE
Air Pollution Engineer II

CMW:mj
Enclosure

et N D BB e e
. Willenberg -

nelle Fenton

Snohomish Health District
3020 Rucker Ave,, Ste. 104
Everett, WA 98201-3900

Jim Lindsay
Pacific Topsoils Inc.

14002 35" Ave SE | [ﬂ?ﬁ@ o
. Bothell, WA 98012 E T
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MS. KOLER: Okay. Dr. Brown..- _

QEARING EXAMINER: Do you swear or affirm that the
testimonyryou'll be 6fféring in this hearing will be the truth,
the whele truth, and nothing but truth?

THE WITNESS: I do.

HEARING EXAMINER:  Thank you. State yvour name and
spell your last fér the record, please.

THE WITNESS: Sally Brown, B-x-o-w-n.

HEARING EXAMINER: Sally with a Y?

THE WITNESS: Yes.

HEARING EXAMINER: Thank you.

DIRECT EXAMINATION
BY MS. KOLER:

0 Dr. Brown, can you describe your educational background,

A I have a bachelor'é in political science from Williams College.

'MR. UBERTI: 1I don't know Dr. Brown. I hadn't heard
her name until day. But if she has a resume that she's
prepared to hand us, I'l1l stipulate to it.

HEARING EXAMINER: Okay. In the interest —- in the
interest of trying to ge£ her SUbstanﬁiye testimony on the
record before her own self~imposed time of having to leave —-

THE WITNESS: My son is not ~--

HEARING EXAMINER: Let's enter her curriculum vitae as

an exhibit and march on.

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 93201
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16
17
18
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23

24

19

MS. KOLER: (Okay.

HEARING EXAMINER: So do we have a copy to enter as an
exhibit? Entered as Exhibit 7.

{By Ms. Koler) As a result of this study, you've done studies
in the area of soils and scil composting?

Yes.

And‘—~

HEARING EXAMINER: Can I at least ask what is your
acadeﬁic specialty?

THE WITNESS: I have a master's and a Ph.D. in soils.
My master's-is —-

HEARING EXAMINER: 3So you're a soil scientist?

THE WITNESS: I'm a soil scientist., My area of
5pecialization'is use of residuals in sdils, including a wide
5§ngef0ﬁ;mate;ials, municipal bilosolids, composts.

HEARING EXAMINER; Thank you. Okay.

(By Ms. Koler) So in your study have fou had occasion to do

composting?

Yes. I've been funded look at compost as a way -~ compost

additién as a way to reduce metal availability in metal

contaminated soils, TI've been ~-- that was funded by USEPA and

the Water Environment Federation, I've been funded by

Weyerhaeuser to look at degradation of some of their drink
cups, and that's where I actually first met someone from

Pacific Topsoils. And I have recently been funded by
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1 Environmental Credit Corporation; which is a carbon offset

2 prcvider for the Chicago Climate Bxchaﬂge to do a greenhouse

3 gas balance for composting operations.

4 Q And as a rasult of your involvement with soils and recycling --
5 and by therway, have you received_numerous recycling awards?

6 A We have his and her trophies at home, yes. Yes; I have been
7 awarded by ---I've gotten recognized by the Washingten State

8 _Association of Business, USEPA on a national ;evel,

9 Pfofessional Associétion Bio-Cycle, and I've also wen the King
10 County Green Globe award.
11 Q And as a result of your familiarity with composting, are you
12 aware of Pacific Topsoils?

A I've heard their name. I've never been to the site.

Q And have you been -- do you have any impressions of Pacific

Cee 51 Lol TopseilsroLo T T :“.7” e

16 A It's my understanding, and this is primarily through a graduate

17  student that had been a landscaper, that they m;ke a guality

18 "product.

19 Q And are -—- and have you réviewad Pacific Topscils plan of

20 operatlons?

21 )Y I hava‘b;iefly looked at their plan of operations,

22 ©Q And have you —-- and you'heard Dr. Henry testify today?

23 A Yes..

24 Q  and have you .had any opportunity to review literature about

composting in recent years?
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In the -- in developing a greenhouse gas palance for composting

operations, the primar as emissions from cowpostin
Y , P

operations that are of concern from a greenhouse gas
perspective are methane, which is produced in an anaerobic

environment, and nitric oxide, which is produced in an anoxic

or a reduced oxygen environment.

S50 I did a review of a range of composting, a literature
review. Mostly phe literature has -- in the peer view
literature has been generated in Europe and, Canada. There}s
noﬁ much in the U.S5. on gfeenhouse gas emissions from a rénge
of different compOSting operations, so yes.

HEARING EXAMINER: CH4 is methane. What's the --
THE WITNESS: CH4 is -- N20 is nitric oxide.
HEARING EXAMINER: Thank you.

(By Ms. Koler) And are you aware of static pile composting

- systems?

In my general knowledge of composting, as well as through this
review of the literature for this specific purpose, static pile
compesting is one of the accepted methods of composting that

you see in the literature.

‘And what, "if anything, have you found out about static piles

with respect to greenhouse gas emissions?
In this case one of the concerns is ~--

MR. UBERTX: Just for the record; I will cbject to the

relevancy of this line of gquestioning.
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1 THE WITNESS: And I will be able to clarify that.

2 HEARING EXAMINER: I'm tﬁe one that gets to make the

3 ruling.

4 THE WITHNESS: I'm sorry.

5 HEARING EXAMINER: I'm going to allow it to continue

& for a little while to see how she's going to connect,

? s THE WITHESS: When crganic matter'decompoges in an

8 -_agrobic environment, and €02 is the pr;mary emissicn. When it

3 deéomposes, it's an anaerobic environment methane, which is a
io greenhduse gas, It is yéur primary emission. So looking aﬁ
11 greenhouse gas emiséiohs from composting operations, loscking
12 for methane emissions, you're finding evidence of a greenhouse

gas impact but vou're simultaneously finding evidence of

anaerobic conditions. So this is how these two issues overlap.

CAS i v Is that _sufficient.clarification? o L

16 , o MR. UBERTI: Na, it's not’. 1'11 renew my objection to
17 relevancy. . I want to know.how %t relates to Pacific Topscils.

18 : BEAR;NG EXAMINER: Given that this witness has started
13 by saying she's never been to the site, I am understanding her

20 testimony to be, if you will, more scientific -~ well, more

21 generic. 'Séientifically precise, but generic in terms of

22 composting and to a.~— for 2 while here I'1l —— I'm willing to

23 listen to it and see what I can learn.

24 Objection overruled.

25 THE WITMESS: To continue. In the literature I've
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read in aerated static piles, in forced aeration systems, in
turned windrows, in static piles without turning, in each case
yod can.have methane emissions. In fagt, methane emissions can
be very, very high in an zerated static pile.

The main coatrols or main variablgs that govern methane
emissions from these systems -- and this is from the literatﬁre
-~ are feedstocks. Feedstock inputs, characteristics of the
feedstocks. There's one study -- and I can get the reference
on my laptop -~ but it was two static piles were looked at,

and the moisture content and the carbon to nitrogen ratio of

"the feedstocks were ﬁaried;

In one case it was a wetter more nitrogen rich
feedstock, In the other case, same basic feedstock, it was pig

manure with addition of straw, which brought the meoisture

content down and the carbon content up.

What they found was methane emissions were eliminated by
the addition of excess cérbon and by-lpwering the moisture
content. 8o in a_static pile system they were able to maintain
aerobic conditions as documented by the absence of methane
released from the pile by altering conditions of the feedstock,
or altering characteristic of the feedstock.

In another study where municipal biosolids were
composted with wood ash in a forced aeration system, they were
detecting nitric oxide throughout the process also in the good

of an anaerobic condition despite forced aeration. Which
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. centered in the bottom center of the pile.
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suggests that the wet feedstock was'sdfficientiy moist to
prohibit air fliow despite forced asration and maintain
anagrobic conditions in the pile.

In another study, which was done using animal manure in
Canada, with a turn windrow there were censors placed through
the.depth of the pile. .hnd methane and nitric oxide
concentrations through the depth of the pile were monitored.
What was seen i; that methane concentrations tend to be

And through the

surface they decreased.

So what the point of this literature review, if you
will, is is that in all compost systems you will have anaerobic
sitesf The extent and impact of the anaerobic sites -- the
easlest way to control these and reduce the importance of theseé
anaerobic sites or the occurrence of these anagrobic sites-is
by mixing high carbon materials, bulky materials, with a low
moisture content into the feedstock, This is also in a basic
textbook'on_composting by H-A-U-G, is the author's name, that
specifies use of high carbonaceocus larger materials as a way to
maintain gerobic conditions whatever type of composting system
you use.
{By Ms. Koler)- S50 are you telling us thgt you could have
aefobic -- primarily aercbic éonditions in a static pile with

some-anaerobic places if you had the correct feedstocks?

I'm saying that by controlling your feedstocks and monitoring
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the moisture content and the C to N ratio, you can maintain a

highly aerobic system even within a static pile system,

And you've heard today testimeny about Dr., Henry's observations
about Pacific Topsoils composting method and ~- is that
correct?

What he said?

Yes,

Yes.

Aﬁd you -—

To my knowledge{ yes.

-~ reviewed their plan of operations?

I -~ yes, I have not been to the site. I skimmed through
their plan. It seems to place an emphasis on moisture content

and use of carbonaceous materlals.

And have you.had an opportunity to review Ecology's regulations

that -~- that =~- -

Pertain to this --

. —- that pertain to composting facilities? Specifically I'm

referring to WAC 173.350.320, little 3, D.

Composting facilities shall be designed with process parameters
and management consideration that promote aerobic cémposting
processe;.r This requirement is not intended to mandate first

aeration or any other specific composting technology. The

-measurement is meant to ensure that compost facility -designers

take into account poreosity and nutrient balance, pile oxygen,
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pile moisture, pile temperature, and retention time of

composting when designing a facility, yes.

3 And Pacific Tepsolils seems to be in line from my
4 familiarity with their operation with this component of the
5 regulation.
& Q  Thank you. I have no further questioné.
7 Oh, wait. I would like you ta just look at the
: 8 - definition in RCW. 70 --
' 9. A Don't hurt yourself,
10 Q 70.95.030. '
11 A Organic solid waste that has undergdhe ~~ of compbsted
: 12 material?
i 13 Q Yes. Based on what you've heard about Pacific Topsolils'®
14 observations and what you nave gleaned from their plan of
T 'W““jﬁS-TFE“ﬁ“-opéféEiéhs{4604§ou“béii€§é*thét uncontrolled degradation ~=———
i6 "A  One thing in going over the literature on gés emissions,
17 methane emissions -- and this was also in Dr. Henry's talk.
18 The -- the --
19 MR. UBERTI: Excuse me. I'm geing to have to object.
20 I notice she's reading from a document. I thought she was
2i . reading from the -- I thought she was readiﬁg from a copy of
22 the RCH. ' ‘
23 THE WITNESS: No. I can. Qrgan ice -- composting
24 material is orgénic solid waste -~ and I1'll read frqm the
document directly. .
| BMA Court Regorters 425-252-7277
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KEARING EXAMINER: I think -- are you -- is that your

appeal? It's on legal paper.

MS. KOLER: It was just -—- it's an excerpt -- it's
just the excefpt -

THE WITNESS: Do I need to read it out loud?

HEARING_EXAMINER: She's reading from ~-

MS. KQLER: The statute.

HEARING EXAMINER: Remember in her appeal she guoted
the étatutes. I think that's what she's giving the witnesses
as a guick way to get them the statute to read.

THE WITNESS: VWould you like me to read.it out loud,
sir? . V

HEARING EXAMINER: I don't need to have them read‘the

statute anyway, because I can read it.

15-- ...M5._KOLER:...I can .give it £o you after --.out. of-the
16 various materials if that would make you feel better.

i7 HEARING EXAMINER: That’s fine if that's what your --
18 I don't know what she -~ why_does she hagve to read the statute:
19 to us?

20 THE WITNESS: Okay.

21 MSs. KOLER; She's reading the statute -- she's looking
22 " at the stétutoiy-definition of composting in --

23 HERRING EXAMINER: Okay. But she doesn't -- as far as
24 i’m concerned, she does not have to read it out loud to us/

25 THE WITNESS: Then I won't read it out loud.
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1 HEARING EXAMINER: Because she can read it to herself
2 a lot quicker and then answer your guestion.

3 ' THE WITNESS: Okay. The primary emphasis of this

4 statement from the regulation is that composting is a

5 controlled prqcesé. Tt has been the death now, as Dr. Henry

6 has brought out, of so many composting opératicns to have

7 . processes that are insufflclently centrolled that malodorous

8 compounds are emitted from the piles. The fact that Pacific

9 Topsoils has been able to stay in business using their
10 composting process in an areé which has neighbors suggests that
11 it is a contfolled process, not an uncontrolleq procgés,
12 because malbdorous compounds are not emitted.

MS. KOLER: Thank you. I have no furthex questions.

HEARING EXAMINER: C(ross examination.

f"Tﬁiﬁ:ﬁls“f-WHTT-*““‘“m*;=MRiLQBERTI=$“Thaﬂk YOUTTT’?T{:_;QTND,”m;__wj" T
16 : o N CROSS EXAMINATION

17 BY MR. UBERTI: '

18 Q Dr. Brown --

19 A Yes,

20 @ ~- how long has Pacific Topsoils at the Maltby site been

21 cémposting?

22 A I have no idea.

23 G You have no idea. Ahd what plan of operations did you review?
24 A  One that was handed to me. I don't kndw which specific plén it

was. I can ask for a reference. Revised plan of operation
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Zu and Cd upteke by bypereccumuiator Thiaspl grown in sieler-camamivated soils,
Agron, Absir, 1992:34, ) -
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39..04_

INVITED TALKS/SEMINARS

US Compesting Council, Albuquerque. NM. Kewnote speaker *Use of ‘Compast for
Carbun Seguastration '

Li§ EPA New Orleans- Remiedial Project Managers Training Hn,m am ~ Juinpstaring
Eeological Restoration

Internaiional Conrerence onshe I?ictgem:hnmt ty of Trace Eleinents, Arelaide. Ans
Svmposium crganizar and prosenier on TTools W eveluaie changes Inmetal avaliabijia?

Fri=t

Soil Science Society of America- & Syw nposium orgenizer- Mewd availahiiity in biosolids
amcnded colis

Purdue University, West Lalayeste, IN Guest Lecturer, Using residunls v acomue carbon
credits : ‘

Graater Yancouver Regiéual Dislrict- Potential for biosolids and vegulatary progress
US EPA Internet Seminar — Jumpstarting Ecological Resteration
US EPA Phoenix- Remediat Project Managers Training Program — Workshepon .

Ecological Restoration, 'Using residuals as a ool for Restoration

Land Apphcanons of Residuals Conference, Orlando FL Use of Residuals to rcduce

meta! Lomc:ty on comammated so:!s

B:ocycle West Coast Conference-FPortland, OR. Carben sequestranon in the King C'oun:y
Biosolids Program .

US EPA MIAMI- Remedial Project Managers Training Program ~ Workshop on
Ecological Restoration, 'Using residuals as a tool for Restoration '

Water Environment Research Federation- Chicago, IL- Innovative uses of Manures and
Biosolids Conference "Use of Residuals for Restoration of Contaminated Sites

SOIL REM- 2" International Conference on Soil Remediation, Nanjing, China
*Evaluation of Soil Amendments to reduce fead and arsenic bioavailabiliyt’

Soil Science Society of America National meeting, Seatile, WA Evaluation of
bioavailability of soil lead and arsenic following amendmeni addition.
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2002

Biofest Nonhwest Biosolids Managemen! Association annual meeling presentation
*Class A biosalids, what does Class A get vou? :

nternational Conftrence on the Biogeochemistty of Trace Elements, Uppsals Sweden, hme,
2003, Two invited platform presermations an *Measures 10 assess ccosystem restoraiion’ and
'Use of soii amendments to reduce the bicavaitability of soil Cd. Pb, aud Zn°,

EPA Brownsfields —Washington, DC. tnvited presentation with head of US EPA Brownsfields
program an the polential to use residuals o restare Brownsfields sites

]u!’l"’ Ccu iy, WA- Taxic Wasic Division- Taxicily and bioavailability of mereury in bicsclids

dr11n e

~ King County, WA- Wastewater Treatinem Division- Use of biosolids to redice matal
availability o

Oregon Associa wion of Clean ‘Water Agencias, Pontfand OR * Rnccnt advances on the
behavior of metals in biosolids” as pm of a one day workshop on Metals it Biosolids

£PA Brownsfields National conference, Poriland, OR. Two inviied talks
‘*Bioavailability of Lead in Soils” and * Use of Residuals for Ecosvstem Restoralion’

EPA Superfund Program, Prescolt, AZ Presentation {o stakeholders and regulators
involved in the McCleur tailings site on ‘Lead and arsenic availability following
amendment additien’

. Sail Science Soéiety of America Annual Meeting, Denver, CO. Organized symposiu}n.

on Ecological Restoration in Leadville, CO and gave a presentation on * Efficacy of
d:ﬂ'erenl hme sources for reducing metal availability’ _

| US EPA Remcdxa] Pro_lect Ménagers Training Colorado Sprmgs €O Workshop on

ecosystem restoration ‘Rale of soils in restoratmn and ‘Using residuals to restore metal
comammated ecosystems’.

. Biofest Northwest Biosolids Management Association annual meeting presentation

*Lead and arsenic reduction with biosolids compost’

Society of Environmental Toxicology and Chemistry — invited platform presentation on
symposium on in situ restoration of metal contaminaled soils, Salt Lake City, Nov 16-20,

Ca author on § plaiform presentations

Soil Science Society of America Annual Meeting, Indianapolis, IN. Invited presentations
in symposium on Joplin, MO field test of amendments to reduce lead availability on*
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PEET procedure {o evaluate changes in lead availability’ and 'Field plot reaument
selection and installation At Jophin’

UKWIR/WERF Bath, Enpland. *Blosolids and metal] availabiliiy®

US EPA Leadville, CO. Presenintion 10 stake !>o‘t.e.s and reguintors inveived in the
Leedville Alluvial Teilings project site an ‘Research results to date’

LISEPA Office of Solid Wasie and Emergency Response- On Seene Coerdinaiors
Trairning Orlamﬂo FL. ‘Rele of soils in restoraticn’ ’

USEPA Office of Sotid Waste and Emezrgency Respenye- Ramediz 9r01ccr. anagers
waining — *Use of residuals as an aliernative mmedial option!

awis and Clark College, Poriland, CR ‘Role of scienge within the dﬁc on making
pmce:a in EPA's SL.] erfungd progrivn’

Bigfest Narthwes! Brosul ds Manageinent »‘q"u::rmon anavel meeting presentation
“Wational Research Counci] report on biosolids :

2001 USEFPA, OSW I:R Impkmemmg Ecological Revegetation/Restoration at Superfund and RCRA

in

Sites Workshop, invited speaker Argonne National Labaratory, Ancil and May, 2001

Department of Energy, Savannzh River Ecology Laboratory Savannah GA. Invited
Seminar ‘Evaluating metal bxoavmlabliuy

e .“.O,hio Statc Umversaty,,Cqumbus, OH.' lnvited seminars * Soil amendments (o reduce Pb
. pyailability’ and ‘Using biosolids 10 restore ecosystems’

- UC Riverside Soil and Water Sciences.Dcpaﬁmtnl, Invited seminar. Usé of soil

amendments [o restore funclional ecosystems on metal contaminated
ming wastes. May, 2001

- Soil Science Socicty of America, annual meetings Symposium.on the field evaluation of

situ treatments to reduce soil-iead bivavailability, invited speaker Charlotie, NC
November, 2001

Sixth Annual Conference on the Biogeochernistry of Trace Elements: Phyto-, microbial
and chemical remediation tools for metal contaminated soils and groundwater", invited

speaker Guelph, Omarto, July, 2001

‘Forest Research, Rotorura, New Zealand invited seminar on ‘Allering wetlands chemistry
to reduce metal availability in situe’
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Biafest Nerthwest Biosolids Management Association ennual mieeting presentztion
“Lead availability in compost amended soils’ -

Biocyele West Coast copference, Portland OR. Lce of biogolids at Superfund sies’

4 ‘

LS EPA OSWER Eansas Cily MO, ‘Ecological risk assessment at in sii remediated
hard rock mining sites’ presentmion for regional project managers, industry and
stakeholders.

USEPA, GSWER, On Stepe Toordinator lraining, Phoenix, AZ. Presentsiion on use of
iesidupls fov restoration for Hard Rock Mining session. ‘

Soil Science Society of Americe, annuel meetings Minneapolis, MN Special symposium
on Seil Quality, invited presentation 'Resivration of Self-Sustdining Ecosysicms on
Metal Affected Soiis” November, 2000

SotiRem 00 ~ Hangzhou, China nmr*dl'or:ai workshop on rr:mcd:a..-_m of organic an
meial contaminated soils, inviled presentation on remediation of metal conlantinaied

soils

Biofest Northwest Biosolids Management Association annual meeting presentation on
poiential ecosysiem fimpacts associated with soils restoration. September, 2000

Land, mining, and forest réstoraiion sympostun/workshop ~ the successful use of
residuals/ biosolids/organic matter for reclamation activities. Sponsorcd by US EPA

-Office of Waier Workshop hc!d in Df:nw'cr CO July, 2000, Co-organizer, workshop and

. symposiom-:

1999

' Biotycle, Southwest annual conference: San Diega, CA. Invited presentation ‘Using

biosolids to remediate metal contaminated soils at Superfund sites’

US EPA Region 10 Invited presentations for Leadville Memorandum of Understanding
group and CORE group on initial results of Biosolids restoration projects

EPA OSWER (superfund) Technical support project general meeting with head officials |

of Superfund program Washinglon, DC. * *Role of soils in Restoration’

US EPA WERF Golden CO, arganized two sessions for conference on soil rerediation.

Invited Faculty leclure for visiting comrmittee, College of Forest Resources,- University of
‘Washington
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1998

Inviied to orgenize a one day workshop on the use of bivsolids for restoraiion of
disturbed soils at the annual meeting of the American Socicty for Surface Mining and
Restoration. Seottsdale, ‘AZ August 13-18,1999

Invited to organize a meeling of (ke EPA laplace Inactivation and Naturzl Ecosysiem
Festoration Team ta discuss indices of ccological revaratian, Coeur d°Alene, 1D lune,
1599,

Invited to present keynote address on in situ resioration of Ph ¢ontaminated soils for
special session on remediation of metal conteminmed soils, Fifth Annua) Conference en
the Bicgeochemistry of Trace Elements, Vienna Ausuia, July, 19799,

Presented 2 platform presentafions and co-mrhored 3 platform presentions. Filth Al
Conrerence on the Biopeochemisity of Trace Elements, Yienna Austria, July, 1999,
Invited fo present a lecture oa soil facters in ecclogicel restorazich for a uo.}.ul.op on
Ecosysiem Restoration husted by the Environmen:al Response Team of US EPA CER!
Edison, NJ, June, 1559, 4
Invited to present a lectie to the Senior Managewenat Team of USEPA OERR on ihe
porential for the use of bsownds 1o rectors metal impacted sites Washiegton, DC April,
1439, o .

Invited seminar “Scientific basis {or the 503 biosolids regulations”, Water Envivonment
Federation, Technical Meating Charlotie, NC January, 1999,

Presented a platform presentation “Building Partnerships with FPA Superfund™ at e
W ater Environment Federaion Residuals conference, Charighe, NC January 1999,
Invited by US EPA Region 8 1o presént a seminar on the scientific basis for the biosolids
amendment on the Leadville, CO alluvial tailings to the Upper Arkansas CORE group

Denver, CO, March, 1999,

‘Presented a platform presentation on the use of residuals for restoration of metal
- contaminated soils in Bunkef Hill, !D atPNPCA conference Portland, OR October, 1999,

Presenited @ pliiform prescntation on the Bunker Hill, 1D restoration projecis for the

Society of Ecological Restoration conference in Tacoma, WA October, 1999,

Invited by the International Lead and Zine Research Organization lo participate in the
work group on remediation of metals in soils, Montpelier, FR Auvgust, [998. Presented
information on the Bunker Hill, ID and Joplin, MO projects,

Invited by USEPA to participate in conference on the use of residuals for mine fand
reclamation, Chicago, 1L September, 1998, Presented talks on the scientific basis for use
of biosolids lo limit metal availability and the Leadville, CO restoration project

Invited by New South Wales Forestry to advise on use of residuals for restoration of
disturbed soils Sydney, Australia June 1998, ‘

Prcscnted a platform presentation “Bunker Hill Superfund site: ecological restorarion
program”. Meeting of the. American Socu:{y for Surface Mining and Reclamation, May
1998. St. Louis, MO,
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Presented - platform presentation and co-zuthored two platform presentations at the
Blogcoche.'nsuy of Trace Elemenis meeting in Berkeley, CA |, June, 1997

" bnidted by the MD Deparument of Agriculture 1o lecture on microglement concemns in

relation = the ﬂ’rncuwral us2 of biosolids for the Nutrient Management Certificaiion
program )

lnvited 1o p.cm'e 2 hook chiapter with Uy, Rufus € hane:,' enitled 'Use of by-products {or
vreation of vitlue- added produets for land application or environmental remediation’ for
the f"mhcom.ng, A8 ncblication "Benefcial Unses of Agricultueal, lndustrial, and
Municipal By-Products, - :

nvited by the Imermational §.¢ad Zine Research Organizatian to participate in the In Situ

“8uil Remediation Technolegy Workshep, Berkeley €A Juns, 1997, presenicd

information on the Joplin, MO in situ P inactivetion siLdv as welt 23 the Bunker Hill
Ecosystem Restoration Projest. ,

Invited seminar "Forming Alliances for Long-Temn Swuccess et Dunker Mill” at the
Northwest Biosolids Manugement Asseciation 1997 “lluminating the Future: Building

‘Alliances and Markets" meeting, Seplember t4-16, 1997,

Invited seminar "Manganese Deficiency Induced by Lime-rich ( Co-utilization Products’
presented at the 1997 BARC Symposium:  "Beneficial Co-ulilization of’ Agriculiural,
Municipal, and Industrial By-products”, May 4-8, 1997,

Invited seminar "Approaches to Ecosystem Resloration” presented at BHP Copper
meering of mine reclamalion managers. Report prepared that included an evaluation of
the ongoing reclamation efforts at several BHP miince facilities, August 17-21, 1997,
Invited by the Maryland Department of the Envirenment to present results of several field
studies on Bosolids induced Mn deficiency to the Sewage Sludge Task Force.

“JAivited by BioCytle 1o present a laik on the Bunker Hill hx,osyslem Rcstoranon rescarch e

at the West Coast BioCycle canference
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1 two aﬁq let's get thé mechanics and electronics taken care of.
% 2 : DIE.{_E‘.CT EXAMINATION

3 BY MS. KOLER:

4 Q My, Henry =-- or Dr. Henry, could vou describe your educational

5 bhackground, plegse?

6 A I have a bachelor of science degree in ¢ivil engineering from

7 : Oregon State University, I have.é master's in envircnmental

B engineering from Oregon State Unlversity, and I have a Ph.D. in

9 .. s0ils and waste management from the University of Washington.

10 d And can you tell us where you work?

11 A I ama full-time empioyee of Eastside Prep Private High School

12 right now, as well I am the senior lecturer of the University

13 of Washington, Bothell.

'ﬁ@@% 14 Q And what courses do you teach at the University of Washington?

15 A I teach no courses at .this time at the University of m";”;ﬁ e
; i%rum“_w“‘wééhingﬁon. Over the course of the 25 years that I was at the

17 ~ °  University of Washingtop I taught probably 15 different

.18 ) courses. .

19 Q Have you taught any courses that address soiis and composting?

20 A I taught a class in composting for at least ten years. BAnd I

21 taught a number of soils classes, as well &@s a number of other

22 organic waste management classes.

23 Q  And what professional memberships do you have?

24 A At this point I think I've dropped most of my professional

memberships being a high school teacher. At one time not too

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 93201
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long in the bast I was a mémber of the Soil Science Society of
America, Compost Council. That's the U.S5. Compost Council,
Were you a member of the Washington State Recycling
Association? |

I was at a time, that's true.

Were vou a member of the Water Environment Federation?

Yes I was.

Were you a member of the Soil Science Society of America?

'Yes, I was. I stated that.

"And were you a member of the W-170 Technical Committee?

And I still am, yes.

And haveé you been paid to do projects in foreign countries?

I have extensive foreign experience doing projects, as well as

taking classes for visiting, yes.

And what countries-have’ you been hired to do projects in?

My latest was Equator just a couple of weeks ago. I've done
préjects in Costa Rica, -in Mexico, in India} in China, in New
Zealand, in Australia, Spain.

China?

Yes,

And do-you do -~ do yeou have any publicatiéné, Dr. Henry?
Yes. I have a number of publications.

Could you -- I can give 'you your CV if you want it to provide

those publications.

Most of my publications have to do with organic waste

 BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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ménagement, and particulafly bicsclids management. And I have
a number of --

HEARING EXABMINER: Excuses me. Is the Distriet
familiar with Dr. Henry's quaiification?

MR. UBERTI: We've seen a Website, yes. His
qualifications iz not an issue.

HEARING EXAMINER: It's not an issue. Do we need ﬁo
go through this?

MR. UBERTI: Not for the sake. of the Snohomish Health
District. 7

HEARING EXAMINER: You don't for my sake eitﬁer‘

MS, KCOLER: Could we — if we're not going to go
through it, -simply because we could have a writ bfrreview

proceeding, could we make his CV an exhibit?

e eoeenee et HEBRING, EXAMINER 125 Any- obj @Ction -t outhat P

MR, UBERTI: Presumably not., I haven't~neceséarily
seen what he has in front of him, but if I couid,have a chance
to peruse it ever so quickly.

REARING EXAMINER: TIt's about 13 pages long, S50 ever
so quickly is going to take a little longer. -

MR. UBERTI: I'm more interested iﬁ tﬂe dates.

HEARING EXAMINER: October of 2006 is the date.

MR, UBERTI: No objection.

HEARING EXAMINER: No objection. We will enter Mr,

Henry's CV as Exhibit No. 5, I believe., Go ahead.

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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{By Ms. Koler) Dr. Henr&, have you had occasion to study
Pacific Topsoils' ceomposting operation?
We have dene some just like preliminary studies st;rting about
two weeks ago. So in those studies so far we've looked at some
temperaturs, bulk density, porosity, and that's basically been
it at this point.

MR. UBERTI: Mr. Galt, I have an objection at this

point in time. If we're going to talk about studies that

happened two weeks ago, I object to the relevancy. We're

‘dealing with a permit that was issved in August of 2006 with

the information in the record as established for the sake of
that period of time.
HEARING EXAMINER: I appreciate your objection. But

if I have to overrule it in order to find out what they're

-+ doing now én this issue, I will do_so. --So-if-you-want to

consider that being overruled, so be it., 1T iecégnize that the
Aecision I have to make relates to last year's pérmit.

MR. UBERTI: Fair enough.
(By Ms. Koler) Dr. Henry, do you want to describe the compost
pile?
Do I get into my PowerPoint now?
Yeah. Sure,

Okay. Are we all set?

MR. UBERTI:; I didn't hear the question or the answer

talking about composting in general or composting at this site.

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 58201
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HEARRIBG EXAMINRER: I don't know. She just said de you

want to describe the compost pile, and that's what I heard, I
dén't know whether you mean a generic compost pile or this one.
And I don't know how that segues into his presentaticn,
whatever hig presentation is.

MS. KOLER: He's gqing'to discugs-composting in
general; Specifically because I. think that that's the

necessary foundation for any further discussion of Pacific

Topsolils.

HEARING EXAMINER: Okay. Is this whét I'm loqking at
here the papér copy? -Okay., Thank you. We will enter for
record purposes a paper copy of the slides whichlare going to
be shown here as soon as the electronics are taken care of.
They will become Exhibit 6.

"'MSi]ﬁ?&ﬁﬁi;m§9;¥99_2§33,§§,§9,m933mso_that#weqHMLN.
{inaudible} -~ - 7

THE WITNESS: It might help to turﬁ the lights down.

HEARING EXAMINER: If the mechanics of getting the
lights down is a realAproblem, frankly, with'ali de respect to
everybody that's here, the parties have to communicate with me
and I've got a paper copy'of'everything he's going forshow. So

I don't need the room pitch black to understand what's going

. on.,

MR. UBERTI: We may have some rebuttal testimony, some

(inaudible) statements, so if we could see, that's great.

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, E'.fererl:f WA 98201
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HEARING EXAMINER: Okay. We'll do the best we can to

make it visible. That looks pretty decent. It did. DNow it
does. That 1oéks pretiy good.

THE WITNESS: So ¥ have done a lot of --

MR, UBERTI: 1I'm sorry. Can we have the question?
What's the question now that,*j - _

HEARING EXAMINER: Let's make this simple. Dr. Henry,
give us your PowerPoint presentation. OCkay? -

. THE WITNESS: Thank you. I would be happy to.

HEARING EXAMINER: Thank you.

THE WITNESS: 1I've done a lot-of work in cémpost 5ver
the last 25 years, and this is the slide that I typically start
a lot of my presentations with. And it;s just generally X

think mest people agree that it is the controlled biolegical

'degradation.ofaorganic material. And the Goal is to produce a

-gtable soil amendment in an environmental friendly way,

50 as I mentioned, I've done this in g¢lagses for many,

" many years., I've Qiﬁen a lot of talks. And T've used this

concept in a couple of composting systems that I've actually.
invented over the last years.

So if I look at Pacific Topsoils, it fits hf definition
of composting. They produce a stable prﬁduct. And if I look
at it, it hes -- it's free of an unpleasant odor, So I guess
the question is does it fit DOE's definition. So what I'm

going to de is present some of my thoughts on it. And whetherx

BMA Court Reporters 425-252-7277
3206 Weltmore, Sulte 12, Everett, WA 98201
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or not that leads into the last question is I guess what this
is all about. QOkay.

Se I have opinions on what composting.should be. I
think there's primary objectivgs of low environmental impacts,

high gquality product. And cost is a consideration because if

the cost is too expensive, then it decreases our desire to

recycle. 50 it's azlways an .objective if you're in private
enterprise.

There are secondary chjectives, And that is that today
energy is not free, so it is a consideration, as are greenhouse
emissions, So these are véfy impoxrtant when youAlook at
composting as a holistic enterprise. Okay.

What I'm going to do is talk about some compostiﬁg

basics, some concepts, key operation parameters, and relate

‘these-all.to Pacific-Topsoils, ~I'm going to talk about what

“aerobic and anaercbic mean in terms of composting, show some

typical compost systems that have been accepted in composting,
énd why I think Pacific Topscils' pile meefs my definition of
édmpostiné. And also. some environmental considerations that
I'1l talk about throughoﬁt - as'we;l as Dbr. Brown, I think it
going to talk abdut them -- energy use and greenﬁouse gases.
‘Now, I'm also going to finish up with what I consider.a
very, very important aspect, and that's using the right teool.
S0 composting takes place in stages basically, Things that rot

quickly will do so and that's done by microorganisms called

BMA Court Reporters 425-252-7277
3206 Wetrnaore, Suite 12, Everett, WA 98201
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bacteria. They multiply extraordinarily guickly. 20 minutes
they double if substrate is not limited.

The second stage of composting is a curing where you
have hemicellulose and'cellulose broken dewn. That is done in
aerobic conditions by an aerohic microorganism_called
actinomycetes. And then we have long-lasting decomposition by
a lignin and lignocellulose by fungi. 5o this is the stage
that odors are prodeed. Bacteria break dewn things very
rapidly and produce bad odors.

Earthy smell happens dﬁriné the curing stage of
composting where hemicellulose and cellulese iﬁ broken down,
You can see it's done by actinomycetes and fungi., These
microorganisms only operate under aerohic conéitions. They do

not operate under anaerobic conditions. If you smell Pacific

“Topsoils'“finisheéd product, it has an earthy smell.-—That—

“earthy smell is done by a specific microorganism of

actinomycetes, streptomyces, and they admit the odor that you
associate wikth good earthy soil, |
S50 general concepts. The-more energy you put into
compoéting, the faster it composts. And it affects procesé,
variables; nutrient, balance, moistﬂre, aeration, porosity,
temperature, time. And what you do when you choose a
composting system is you trade off cost and energy consumption
with timé, which is essentiallylhow much land it takes you to

compost.

BMA Coutt Repartecs 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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So the very simple type of composting is backyard
comﬁosting. You can make it with kits or simple piles. If you
look at & simple pile such és somerof the sustainability places
around the northﬁest, then it looks like a big static pile,
There are recipes for doing this correctly. And these ars some
that Ecology; as well as Seattle Tilth and other people,
believe in and use. . One part green, which is your grassy leafy
materials. ©One part brown. The idéa is to alterpate this.

And green ﬁas nitrogen in it, and the browﬁ has carbon, 1little
nitrogen, adds poresity, ete. It works.

Okay. Now, large static -- or excﬁse me, large scale
composting also uses a recipe. And they balance the carbon and
nitrogen in these. Pacific Topsoils controls carbon and

nitrogen by adding varying amounts of hog fuel, which is

essentially the ground up woody mateérial.that_is.low in ..

-nitrogen. 'They balance that with: the grassy green material -

that comes in., So if you got a lot of grass coming in, you put
more heg fuel in, And this is really the process. variable that
makes pomposting happen the way you want., Too much nitrogen
you have odors, ammonia, Too little nitrogen you have a
reduction in decomposition, -

How molisture is important. When it Qets above 60
pefcent then it goes anaercbic. When it's below 40 percent the
microbes don't like it. They stop working. Pacific Topsoils

ig about 58 percent -- 57, 58 percent -~ from some of the tests

BMa Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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that we just took about a week and a half ago., And these were
taken at depths of 6 inches, 3 feet, and 6 feet. These were
just some grab samples that we did at various parts around the

pile just teo gét an idea. That's actually fairly good when you

‘consider we're in a wet season, coming off a wet season. And

so presumably that will be where you have your most moist
conditions.

Changing porosity. Porosity is really important beﬁause
if you keep your moisture down and if you kept your moisturg
within the zone that you like it, you alsc have to have space
for the air to get in. So typical poroéity starts off fairly
high, and you can see it drops to maybe 35 percent in an ideal

situation. Pacific Topsoils in their own material from the

samples we took -- our grab samples at 6 inches, 3 feet, and 6
- feet--—-are-right-in the range that you would_expect.them and
~ want them.

HEARING EXAMINER: May I ask a gquestion on ;hat slide?

THE WITNESS: Certainly.

HEARING EXAMINER: Pacific Topsoils is controlled by
hog fuel, comma, course fraction. C-o-u-r-s-e. Is it supposed
to be the other coarse? i
THE WITNESS: Yes, it is.
HEARING EXAMINER: C-Q-a-r-s-e?

THE WITNESS: - I didn't catch that. What a surprise.

 C-o-a-r-s-e.
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HEARING EXAMINER: That means what?

JTHE WITNESS: 'Big woody material. Bigger woody
material, - |

HEARIﬁG EXAMINER: By controlling the percentage of
big material that goes into the pile?

- THE WITNESS: The largex material will aid in
porosity, so it gives air space. Space for the air to travel
through.

HEARING EXAMINER: I'tm golng to -- this is the
original -- well, the official copy of Exhibit 6. And unless
there's an objection, I'm going to croés oﬁt the word "course”
and put the other spelling in,

THE WITNESS: Very good. Thank you. If that's the

cnly one, I'll feel very good.

THE WITNESS: Okay. Temperature is very important for
a couple different reasons, Température tells you if you;ré
composting aerobically. |

HEARING EXAMINER: That page didn't.copy. I have a
blank sheet. Probably the next two slides are missing then,

THE WITNESS: Then we will get those to you;

HEARING EXAMINER: Okay.

THE WITNESS: . The temperature impact is important.

" When things decompose anaercbically at low oxygen, temperature

does not rise. Temperature conly increases when yvou have fairly
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rapid decomposition by bacteria. And so if you have a rise in

.temperature, it's indicative of aerobic decomposition, That's

ene aspect.

Thé second aspect is we like to have composting happen
for a specific period of time above 55 degrees cenfigrade for |
pathogen -kill-off. And we have hadlprobes in the last fewr |
weeks looking at temperature. And you can sze here the
excavator making a hole where we put some of the probes. And
that steam is indicative of temperatﬁre. If you look at these
different Lemperatures, then we have one se£ where we had older
materiél. 6 inch old, and that is.at a temperature about 37
dégrees at 6 inches deep. AL 3 feet deep it's a little above
55 degrees centigrade. At 6 feet degp in the older material

you can see it's about 70. And then all of the depths in

- - recently placed material are above-the-55-degrees centigrade.

And we'also'but a pipe down-into relatively fresh material at
20 feet deep, and it was at about 70 degrees'centigrade.
So the high temperaﬁures here éfe indicative of aerobic
conditioﬁs. Without aerobic conditions those woulé not exist,
HEARING EXAMINER: Before you hit the bottom, what's
the entasis on thig?
' THE WITWESS: The entasis is hours.
HEARING EXAMINER: Oh, hours, Okay.
THE WITNESS: Yes. I'm sorry. It's abou£ a éne-week

period of -- a little over a one-week period.
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UNKNOWN SPEAKER: .(Inaudible).
THE WITNESS: Another one? Decrees. ‘Oh my gosh. It
was early. Okay. Those were "degrees” and not "decrees,"
Okay. Now, I want to talk a little bit about oxygen, .
because this is & really critical point for whether you're
aerobic énd whether you're anaérobic and what that means.
We have zbout 18 -- excuse me, about 21 percent oxygen
in our atmosﬁhere. And when you get to about 16 percent
oxggen, you start produciﬁg compounds that can be odorous.

When we gét'to ahout 6 percent oxygen, we consider that

anaerobic and we have a lot of odors produced. S¢ that's a key

parameter when we get to anaercbic and aerchic conditions.:
That changes during the compost period. When you start
out, new material doesn't have the microbes in it. They have

to build-up their populations. SoAé;ﬂ;hgy;buildﬁup_their_MQﬁ

populations, the temperature rises and.the,oxygen requirements
by those bacteria increases. That decreases during composting
periods and it makes a.difference how you composp,,how fast it
decreases. Some composting operaﬁiohs claim that they can do
this rapid composting in weeks. Others take longer. Then it
continues. to decrease in terms of the oxygen until you would
screen and- cure, and then you see another blip where you have
oxygen requirehents because you had some agi;ation in the
material.

If you look at a typical aerated system that has
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aeration for a speéific pertion of time and then the aeratioh
is turned off, this is how these are normally operated so
you're not blowing all the time, Then what happerns is as you
have the blowers on, you reach high oxygen levels. When you
turn the blowexrs off, the microbes use that oxygen and it
decreases qqite rapidly. Aand in most cases_you'll grow into-an
aerobic condition. in fact, in very very few compost pilles is
aeration on and off that doq't have periods where they don't go
anaerobic. So in this case this is'jugt an example showing
nine minutes of the whole 25 in which it's anaerobicp

Now, other types of systems‘that are acgepﬁable systems
like windrows, then one would assume that those -- the cores of
Qindrows grow anaercbic for a day or more depending on how

Erequently these windrows are turned, Because as you can see

“turn a windrow once a day, the majority of the time of that

core is anaerobic.

Now, let's go a little more into cur compost pile and

back into my -- my waste water engineering classes and biofilm

theory. BAll particles are edcapsulatéd with a certain amount

of water. They are organic. There are microbes that live in

‘the water. There are zones within that particle that are

aerobic, and then as you go towards the center of the particle

there are anaerobic zones.

That alone suggests that composting is not a totélly
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aerobic process on a small basis. On a larger basis then one
could argue most systéms. .And I know few systems that maintain
aerchic canditioné all the time in all places.

So one could ask if this is trﬁe fér all composting
systems, why aren't odors present? Well, they are in most
cases. Apd as ﬁany of us who are familiar with composting can
agree with, that more composting operaticns are shut down
because of odors than any other reascn. So why aren't there
signifipant odors at Pacific Topsoils? And correct me if I'm
wrong, but I doﬁ't'know that there's been an odor complaint.

UNKNOWN S?EAKER: In éOOG I believe we had one or fwo.
THE WITNESS:. Which is fairly good. If vyou look at a
big pile, then you have two areas, Odors are produced

presumably in the core of that pile and then the outer shell

"which"isj@@;Qp;g;;§;g§§gntia})y(irs_ownmbiofilte:f—_Nowrﬂthis

is a phenomena that. is unique to big pile ~- big static piles
that gver a long period of time they develop this biofilter,
which is exceptional in reducing. What that means is odors are
produced in the anaerocbic portion. &s they migrate through thé
aerobic portions, they have energy. Bacteria take those
molecules and use thbée as an energy scurce and change thosé go
that they'are.no 1ongér odor producing. They're 6xidized.

50 wnat's the difference between the aerobic and
anaerobic decoﬁposition and why are we so interested in

agrobic? Well, composting is faster done aegrobically. The
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1 temperature is elevated aerobically. Cdor production is less

2 aerobically. A&nd something that Dr. Brown, I assume, is going
3 te talk about is;‘ methane production is less aerobically.

4 Méi‘.hane is a greenhouse gas. It's about 20 times greater than
5 carbon dioxide. Ckay,

6 ] HEARING EXAMINER: Stop.

7. ‘ : (End of tape 1)
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HEARING EXAMINER: Thank you. Continue.

MR. UBERTI: &0 the question would be how do we know
we're composting aerckically? And one way, you can measure
oxjgen in the pile. Second way is, as I mentioned previously,
if you have heat production, if the —-- if the temperature is
elevated, you do have anaerob -- or excuse me, aeroblc
decomﬁosition. If there i1s odor production, that means it's
anaerobic decomposition at least in some places. And one good
indication of this is the smell of the final product.

You can also look for more sophisticated methdds in
testing-such as existence of reduced compounds., That means
those compounds Fform without‘oxygen._ So those are always
testing things that can be donerin the future.

Now, very quickly I'm going to leook at what we consider
accepted large scale composting systems. .Static. pile, area--— — - -- -—
static pile windrow, agitated bay, in-vessel, and so forth.
Generally speaking, if you -- as4 you go down this pile --
exXcuse me, down th;s list, as the composting time goes down,
complexity and energy input has to go up.

Sc if you want to do it, then you can do it. There's no
secret. Epgineers have been doing these for many, many years.
Static-pile air comes from the outside. And depending how ydur
porasity and other characteristics, it will go inte yeur pile
only a certain distance. 3 feet, 6 feet, we don't know, It

kind of depends on your material.
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There is an excellent large scale composting Facility
GroCo, which composts blosolids with sawqust. Up until I think
it was a year or so ago they had very big pile composting.
They had a tremendous product that was used in the garden show
eavery year. So good smelling, good looking product. They
con;inue to compost in Big piles for their manures that have
been. ~—- hecause of the bioselids, they have been changed to
windrowing for the biosolids material.

Varying static pile simply uses mecbanical_fans and s0
forth, pumps, to either blow air into a pile or suck air. And
basically this just increases the amount that's aerobic.
Windrow, as I mentioned, this goes through, and an agitator
comes through maybe once a day and turns the material.

Agitated bay is kind of combination. This is one that I

- .invented "dand that wé have used for national_research producing.

compost for a contaminant study. .And there are systems like
the Ag-Bag compost system where you can blow air into a
facility like this.

Okay. 50 how does that work with big pile composting?
Where does it fit in? We don't know, We héve not studied
them. There afe‘very.feﬂ out there. It doesn't require
extensive engineering because it's just.a simple process. And-
so if it's not hugely engineered, then engineers generally stay
away from it believe it or not. And I speak a$ an engineer;
And one of the things that we want to do is study it. Because

1
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in our converéation with Ecology it was - was'it last summer?
M5, ROLER: July 17, 2006,
fHE WITNESS: Then one of the things that I asked
pointedly is if static piles was an accepted method, would this
be accgpted by Ecology? And the answer was yes. So one of the
things that we want to do, and we put a proposal together at

that time, was to study it and document it as an acceptable

- method for composting. Okay.

S0 this is how we think Pacific Topsoils pile works, and

the measurements here are just kind of a general reference. So

at one end of 120-by-40 feet wide pad -- and this is working in

an elevation 12 feet high. $o material is brought in, you
continue to work on that material until you fill that up, and’

then you start working on a second level, But each particular

. deposit, 50 to_speak,.gces.about two. to three weeks of .. _ .

. w.anaerobic composting before the next layer.

HEARING EXAMINER: What you said is not what’'s on your
screen. Which is right? Two or three weeks of aerobic?

THE WIYITNESS: Did I say anaerchic?

HEARING EXAMINER: You said anagrobic..

THE WITNESS: Okay. Sorry. -Thank you for correcting
me, -

" HEARING EXAMINER: I wouldn't have interrupted but

aftdr two little spelling glitches, I.thought maybe this was a

spelling glitch,
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THE'WITNESS: No. This_is-correct and I'spoke wrong.
Anyhow, when you put this down, before an additional
layer is put on it, vou have a two to three week interval whers
you have essentially eerobic composting. And then more piles
are addeq until we get up to whatever height that is desirable.
And my understanding is that this is kind of thé start

of it and then another pad right next to it is added until it

reaches its final dimensions. Essentially, this is the system.

Now, with that sald, -then one could argue that aerobic
decompositien occurs for as long as many systems operate on a
regular basis. So if you look at the trade-off between

intensive and extensive composting, intensive is one that has a

. lot of emergy input and is relatively fast, 8o it is fast, it

has low land fequirements, and it's accepted. And being

,.accepted,”it‘s;acce@ted_byﬂthe,ieguiatofywéommunity7ﬂa3rweli*as

-the engineering community. That's as opposed to extensive or-a

large land requirin§ facility that has lower energy input. And
ifﬂthis is not a state -- of interest in our state these days,
I'm not sure what is. It has less carbon dioxide emissions
because you use a lot less eguipment, It is pdtehtially less
methane #roduciion due to less pile disturbance and less
opératiﬁg costs.l With all those -- as a bilofilter it appeared
that there is potentially less odor preoduction as well.

Okay. So I'm going to go through some of these

processed variables, Nuktrient balance is done during pile
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- 1 qonst;uction,'moisture is done during pile construction,
I,‘J
it 2 aeration oxygen happens during the two to three initial weeks
3 during pile construction. It also occurs after screening
4 because windrowé are made after screening that are there for
5 quite a while, It has porosity and particle size control in
6 the construction of the pile. You saw data oa that. The
7 temperature is consistently in a long time above 55 degrees
8 . centigrade and it certainly has the time requirement. So if
S you were to look at Pacific Topsoils, I'm not sure which one of
10  these process variables that it doesn't do.
13 - . Okay. I believe in using the right toeol. I drive a
12 scooter to work. I could drive a Hummer, bus, or Ferrari, but

I'm concerned about costs. And it costs a lot less to drive a

scooter and it costs a lot less to buy one. I don't need a

R - Hummer,ngs;_or;Eexjﬂxi_Aﬂd,Iwihinkmxhewscdoterwiswfar“beﬁter_wwu
o6, . .. for the environment. .. i, T T =
17 So I have to ask the question, If you accemplish
18 )  something with a Type 1 that doesn't require windrow;ng like a
13 biosolids compost or some ofher type of growth control because
20 it's got food waste in it, isn’t it better to do things simply
21 and save energy and save costs and save emissions to the
22 | atmqsphere? And I am going to end with that.
23 - HEARING EXAMINER: Thank you; Questions your witness,
24 Ms. Kolerx? |
25 , MS. KOLER: I have no further questions,
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MS. KOLER: WMo further questions. 1I'd like
to call Dr. Henry. -
THE COURT: Thank you, Mrs. Forman.
_THE'COURT: I think this belcngs to
Mr. Uberti. It at least came from him,
Mr. Henry you're still under ocath. This is just a
continuation of our session a couple weeks ago,
Welcoms back.
Your witness, Ms. Keler,

DIRECT EXAMINATION

BY MS5. KOLER:

Good morning, Dr. Henry's. Thank you for coming today.

You heard testimony last week from Health District

officials and Ecology officials about Pacific Topsoils’

observations that you'd like to clarify about such --
MR. UBERTI: I'm going to object. It's a

generalized open ended invitation to talk about

_anything.

THE COURf; 'It's generalized. It's open
enéed, but n;t to talk about anything. Okay.' Because
she specifically said that he is to offer comments
regarding statements made by DOE and Health District
.witnesses. And I, frankly, thinﬁ thét, especially
since our witness at this point is ‘an academic, I thirnk
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he ‘can probably better make his respohses i1f he can do

it in an open-ended fashion than if we try to have

counsel lead him down the path one question at a time.
So as long as it doesn't get out of hand ~--

I remember you telling us early on in your

comments last time that you could speak for hours if

you wanted to or if we wanted you to; etcetera,
etcetera. We don't now anymore than we did then.
THE WITNESS: I have to get back to class.
THE CQURT: Okay. But I think that's
probably the easier éhing. Go ahead. If you have
response to those parficular witnesses on, I présume,
technical issues.
~ THE WITNESS: Yes.

iz PHE-COURT =~ Pl ease “shaxe them:

‘There's a number of things that have been said by the

Health Depaftment and Ecblqu that,_that don't make a
lot of sense from a technicél basié. »

We wgré talking about increase in temperature in
the,pile.- And tﬁat, in my mind, is a suggesticon that
we have aerobic conditions.

Mr. Crofoot said that while he helieved it was
only potentially six inches deep, yet the_laws of

thermodynamics say that heat does not go from a cold

source to a hoet source, but rather from a hot source to
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52
a celd source.
The small amount of preliminary monitoring that we
hafe dohe suggests that the pile gets hotter as it goes
in at least to six feet, and when we monitored even

into twenty feet the temperature was far greater than

it was on the surface, So that suggests that there is

aerobic conditionings happening, if I know the science
of composting.

There has beén some suggestions by Ecology tha;
there are other ways to heat a pile besides havihg
aerobic decomposition. I don't know of those. So it's
g science that I am not aware of.

There was -- Ms. Wescott said that, something

about not believing my porosity measurements. And they

are preliminaryfwand“theY”WEﬁt only €% 5ix feet deep.
She has no information, She said that there was no
studies that she had looked at that dealt with large
pile ccmposting. | .

So i‘m getting a lot 6f feeling that the arguments
that ;colog& ana the Health Department are making are

non-technical. I haven't heard good science presented

by them that say anything about how températufe c¢an

increase without being aerobic.

Now, we have an aercobilc product. Now, if

something decomposes anaerobically, you deo not-end up
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with an aergbic process.
I believe firmly that it has an anaerobic core.

How much that core is, I don't know. We haven't

‘studied that yet.

We proposed the study back in early July last year

and presented that both to the Health Departmeht and

- Beelogy, and I have gotten no feedback on it in terms

of what we could monitor that would help this process
of understanding a big pile. That was unfortunéte
because had we had that, then we could have éotentially
had some.informati§n to show, other than just‘the
preliminary stuff I have.

In terms of a controlled cperation, you Xnow we've

talkgd]about a variety of things that are controlled,

- but -yet=when=you-look—at—it; mot—turning-a pilé 'is a

-way of controlling thin@; that:are happening in the

pile, Wot turning the pile retains a lot more
moisture. -When'you tﬁrn a pile }ou Jose a lot of
moisture.’ |

.You also;.as Dr. Brown said, emit other gases,
potentiail§ greenhouse gases that are fer greater in
terhs of their impact than carbon dioxide. Sc¢ -- and
in addition odors are released when you turn piles.

So here we Have a situation that reduces odor

emission by the way that it is contrelled, which is not
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turning it, and reduces odors hecause they're oxidized
as they go through'the agrobic shell,
So I'm looking at that, and what is it here? We

have an aerobic product. We have parts of the

pile, and all of the pile at times, that are aerobic.

And so oh a scientifi¢ basis it seems strange that this

-successful coperation is being targeted for closure or

for somg major modificaticnﬁ.

Sé with the problem about not explaining how heat
is precduced and not explaining how you get an aerobic
product at the end,-I have a real problem accepting the
arguments from both Ecology and the Health Department.

Do you want to ask me anything. else,

' THE WITNESS: That wasn’'t bad, huh?
. --M8.-KOLER: I have no further questicns. -
THE COURT: Cross-examination?
MR. UBERTI: Just a feQ points.

CROSS-EXAMINATION

BY MR. UBERTI: -

Q.

This release of odor that’'s the subjgct'matter, okay,

' PTI tries to capture the odor within the pile, does it

not?
Tries to?
Yes, or it .does?
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1 A, My understanding of big piles, how theyloperate, is if

2 odors are produced in the interior of the pile, then
3 they will be oxidized as it goes through an aerobic
4 ' shell. That's -~ I believe I have not moniitored that.
5 There is just anecdotal evidence that that occurs both
6 _ at PTI, and this is what was found in the 1ong-termr
7 ' . comﬁosting process at Growco and SteerCo down in
8 | Rénton; Same sort of situation. %t seems like this is
S how a large pile operates,
10 Q. As I understana it, again, we're still talking about
~11 | " odor and odor releése because ~-

12 A, um~hum.

ﬁﬁ@ 13 Q. -- that's what you discussed a moment ago. As I
]

14 understand it, PTI tends to get the product into the
15 7 pile right:awéy;:one;method—ofmminimizihg~odor,
16 correct? | o ‘ BT YT r T e RIS e e e

17 A. They tfylto get the --

18‘ Q. They try to get it into the mainrpile when they receive
19 it? '

20 A, My understandiﬁg when they get the material it is put
21 - on to thé pile, yes;

22 Q. And part of that process is designed so that it gets

23 into the pile, in essence, to capture the odor?

24 A. i From my understaﬁding is they get it in£o the pilé

because it's a management problem because if you let &
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1  REDIRECT EXAMINATION
@ 2 BY MS. KOLER: |
| 3 Q br. Henry,'what importance do -- we're falking about smells.
4 Is yard waste potentially a very smelly substance if it weren't
5 managed properly?
6 A Grasses in particular are Qery stinky if they're not managed
7 pr&perly. And one of the things that we've had -- I've
8 " ‘probably heard of more odor complaints with an operation that
9 frequently windreows grasses, Northwest Cascade had'major odor
10 complaints around where they were. There were big composters
11 of yaré waste that had a significant amount of grass. I
1z remember early when Cedar Grove was windrowing, they had a lot
13 of ‘odor complaints,
% 14 So I know that big scale compostin_g has had, my
-wls-wu~~5:;ﬁgggrsggngiggr~farii?sswcomplainﬁéﬂpecausg of the mechanisms .

16 that I've been. talking about.

17 Q And‘with composting‘ié oaor.é consideration?

18 - A Well,_as I testified last time, prob&bly more compostinq

19 facilities have been shut down because of odors than for any

20 oﬁher reason, so yeah,

21 -Q And -- ana it would indicate that pPacific ?opsoils big pile is
C 22 being managed and controlled, would it not, if they're ﬁot

23 generating a whole bunch of odor?

24 A As I mentioned, that not turning a pile is in essence a

25 controlled-mechanism. It’'s not a fancy engineered controlled
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mechanism. But it is-certainl§ a way to control odors.
Which is a fundamengal consideration in making compost, is it
not?
That's just what I said.
Okay., And ~- and what about the fact -- what importance, if
any, do you attr;bute to the‘fact that Pacific Topsoils' end
ﬁroduct has an earthy smell?
We covered that.béfore. Can I object to that?
‘ HEARING EXAMINER: The witness 1s not supposed to -
object to questions.

MR. UBERTI: I'll take his lead and I'l1 do it.

HEARING EXAMINER: That's why attorneys are --

MS. KOLER: Okay. Let me clarifyrit ~— let me clarify

-THE -WITNESS: - Aerobic conditions by aerobic --

HEARING EXAMINER: Wait until she asks you a guestion.
{BQ Ms. Koler) Dr. Henry, it's my understanding that the
earthy smell indicates the-hresent action of some sort of --
Streptomycetes.
-~ aerobic -- aerobic bacterja. "Can you elaborate on that if
that's true?
| 'MR. UBERTI: I'm going to cbject. -Dr. Henry testified

in his case in chlef, so to speak, on the subject matter of

earthy smell. I did not raise the question of earthy smell for

end product.

BMA Cowrt Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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MS. KOLER: However, there was a lot of testimony that
a static pile composting system deoes not -- is noét an -- is net
an aerobic method. So I think that té the extent --

HEARING EXAMINER: Objection cverruled, Do you
remember the guestion?

THE WITNESS: Yes. QQ understanding of science is
that the microbes responsible for the earthy smell is
st;eptomycetes, which is a type of actinomyéetes, which is-
something between fungl and bacteria. And they operate only in
agrobic conditions.

So it is typically an anecdotal test for compost
maturity. When you smell the earthy smell, that’s a suggestion
that these actinomycetes have been working and it is a

breakdown of cellulose, which is done aercbically and not

- anaercbically. "Iknow no other-way to~get-that-earthy smell.

MS. KOLER: I have no further questions. Thank you

very much.

HEARING EXAMINER: I have a question I'd like to ask.

EXAMINATION

BY HEARING EXAMINER: -

Q

You said just a little while ago this morning that -- and I'm

‘going to leave out the adjectives, because I don't remember the

adjectives -~ but that you believe there is an anaercbic core

Yes,

‘ BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everatt, WA 98201
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-~ in the large static pile compost.

Yes.

Technicélly if thg core of my pile is anaerobic, how does it
become aerobic? How does the product that is obtained fronm

that part of the pile become aerohic? Does the anaerobic ~-

I'm just trying to think. If the materials have collapsed to

the point where the porosity is so bad, etc., etc., that you

get developing anaerobic conditions, then I'm having a hard

time imagining that part of the pile fluffing up, if you will,

to become aerobic as the decompesition winds down and we gét to
the finished product stage. So what happens there?

From the start I mentioned that we don't know the science on
big scale composting. What I know is I c¢an see temperatures
and I can see end product. Why we have an aerobic end product
if it's been screened from the inside of the pile suggest’ ™ -
eélther that during the pile building process, which may be
three or four weeks before it is layered on again, may be
enough to}decompdse the material to the point that the.rapidly
decoﬁposing material that would potentially form anaercbic
conditions have been degomposed.

That' is one potential. That in the building of the pile

. itself that that time sequence is enough to have —-- decompose

the material that would force it to go anaercbic. That's a
potential. I don't know that. I'm guessing. .I'm surmising on

science.

BMA Court Reporters 425-252-7277
. 3206 Wetmore, Suite 12, Everett, WA 98201
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1 There's also the potential that as you screen this and
ég@ 2 there is a -- aftér the screening it's allowed to sit for -- is
3 it one week? Two weeks? |
4 ' UNKNOWN SPERKER: Two weeks..
5 THE WITNESS: Two weeks -- then that is another ti}me
3 "that potentially some compésting ha?pens, as well as
7 ‘stabilization. So that could be ~- that is another mechanism
7 8 of continuing the composting.
9 | | However, my understanding is that when the pile is
10 broken down -- and I've been there while one pile is beinj
.11 broken' down -- it's not odorous. Now, that suggests that if
12 there were odorous compounds happening at one time, then they
13 'wbuld be metabolized as I mentioned. |
zﬁgg 14 So things are-happening that I can't —~7that I den't
“t18wm e oknow scientifically why: they'rehappening,~but they are-” -
16 happeninq. "And ‘it's done in 2 way -~ whether it's engineered
17 to do that ox the fact tﬁat it has happened from experience in-
13 . trial and error_ovef a number of yeafs, it works. Aand if
19 someth;ng works, I've always believed you don't have to fix
20 sémething that's not broken. And if you have an operation that
21 - not only is not broken but it reduces codors -~
22 S MR. UBERTI: I'm going to have to object. That
23 doesn't answer fhe guestion.
24 HEARING EXAMINER: It doesn't,
25 Q {(By Hearing Examiner) So the answer to my question is we

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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really don't know how the'anaérobic core ends-up as an aerobic
product. It apparently does but you don't really know -- at
this point you can't say with any scientific certainty that you
understand how it gets there. But it apparently does somehow"

or other?

And I'm also surmising that we do have the anaerobic¢ core. In

my mind I can't imagine that air from the outside which has 18
percent oxygen, that oxygen isn't used‘up as to goes into the
core. And if you continﬁe to have decomposition in the core,
then it would continue to use oxygen and further reduce the
oxygeﬂ concentration.

The core —— if I remember the testimony I think principally of

Mr. Malins last time. The core of this, depending on how you

want to lock at it, it’'s a linear pile. It's 40 feet tall, 150'

feet=wide:?andTB“or'AQp‘hupdreq;{qetj&ggg;gg:;qmgtpigg:&ihgj_
that“in'that order of magnitude.. The bottom qenter at best is
going to be 40 feet away from any outside source of atmosphe&e;
And iflwe look at it hofizontally,'it's 75 or 80 feet away from
it.

Yeah, exactly. 'So that would suggest that it should be

anaerobic. And if it's decomposing material that would cause

- odors, then you should have smells. If those materials have

already been decomposed, the ones that would be odorous, then
what you're doing is you're stabilizing things anaerobically,

but that it doesn't cause problems. And it further leads to

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everelt, WA 98201
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stabilization of your product.
Is there —- is there a stable end product -- and by sﬁable I'm
using the word, at least fer this question, to mean where there
will be no further decomposition. Is there a stable end
product that results from composting? If I leave the pile
there, will it just keep on composting and degrading and
deg%ading and degrading and degrading to something? Or does it
reach a point where it becomes this earthy matoriai and it's
never going ﬁo change?
Organic material will always decompose. Rapidly decompoéing
carbohydrates take in the neighborhood, depending on the
conditions, days to weeks to decompose.

Cellulose and hemicellulose is thé next category of

organic substances that have to decompose aerobically unless

“there's & special enzyme that’'s put to them. And that is.a

‘process that takes weeks to months.

But at the end of that process --

At the end of that process you'ré left -— you're left with
lignocellulose and lignin that are a very lorge chain of
organio compouhds that are very difficult to decompose,

So you did come to essentially a stable point where it won't
decoﬁpose further? ‘

It's a point where the remaining organic materials are stable
for periods .of tens to hundreds of years rather than the month

and the days. So if you want to talk days, months, years, lots

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 58201
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and lots of years.

of organic substrates that.you have.

11

Those are kind of the different categéries

Each -- each of those steps reguire different microbes.

And what it requires from those microbes is different enzymes

preduced by those microbes.

very easy to break with amylose -~

asymptotic curve,

goes up very fast at first --

Like a logarithmic curve,

-~ and then takes forever to get to the end?

Yeah.

It's like a logarithmic curve.

The carbohydrates like sugars are

. 50 this process is sort of like -- what's it called. BAn

Something that's approaching infinity but

HEARING 'EXAMINER: Because of the gquestioms I asked,

Ms. Koler, anything further?

asked.

M3, KOLER: "Okay:” =~ =

HEARING EXAMINER:..-Just because of the guestions I -

- REDIRECT EXAMINATION

BY MS. KOLER:

Q

A .

Just to clarify. There's no totally aerobic method of’

composting, is there?

I don'

ves.

£ know of any -

MR. UBERTI: Objection. Asked and answered in direct.

HEARING EXAMINER: I think that was.

Objection sustained.

BMA Court Reporters 42%-252-7277
3206 Wetmore, Suite 12, E\_.ferett, WA 98201
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Backyard composting has a recipe

* One part green (2-4" deep)
+ One part brown (2-4" deep)
+ Alternate; the idea is that
- —the green has the nitrogen (like grass, food
scraps, garden trimmings, leaves)
- The brown has the carbon and little nitrogen
. (ke hranches, sawdust, paper, straw, fali

leaves)
Chuck Henry,
1 I'arae 35~ | == Characteristic Curve - Organle Garbon to— |-
B Larger sca!e Hitrogen Hatlg alnd‘?rg;anlé: Cgrggg[ﬂn
R W, T.Y . " Phesphorus Ratle, Urban Yard Dabrls - -
. c omPOSting Feedstock, Turned Pile with Farced
1also uses a Acration and Molsture Maintalned
recipe 100 I
‘ ) . :g \ Tarbon To Phosphors RAlic
_ |Paciile Topsoils | 4 1 N
{eontrols C:Nby | g
adding varying 50 -
“|amounts of hog | ac J\ s
fuel depending | 30 el ]
_|upon amount of 17 20 S _
n-rich material 190 Cubnnllu Nlnugm{'l Hat
[+] # 1
(ngSES) 0 10 20 30 40 50 &0 70 8¢ 80 10
: ¢
. Process Day
Chuck Henry, -

Page &

" 2033



Hile Moisture Percent

Characteristic -« Molsture lmpac
75
70 Anasrable gonsgHions
Pacific 65
Topsolls —. W Threabold of anderobic conditlons
co::tr?:!!ed "‘f;l"-g.g.b * e [0 [6W Irod Ak spacd -
" &5
by add’ng % - Avrobic conditlons poasible
watar
during the 2 45
mifx ; an W Throshola of micrabial satlvlty - 30%
Z
= .
as ) Biral --uc!rmm
3o - 4
[
25 Blologlcally Gormani ;
20 i
Chuck Hanry, J

e Charscterlstic Curve ?Péroalty,.l'urned‘m.. ——
T Pile with Forced Aeration
Change | ... . - B
porosity 3
o 1
# Starting Poroslly ~ 50%
R S
[%]
B 5o =
. ok >‘t Ak
At6", 3’ & 6'older] 2 T i
mafgr.[a[s. st} -1} Ending Porosity —~ 35%
Paclfic Topsolls 20
conirols by hog
fuel, cogrse o pe. 10
fraction b
- 0 10 20 W 40 50 60 70 BD
Process Day ’
Chuck Henry,

' Page b

20




Chareacterlstic - Temperature Impact
80
75
o 70— ""F ﬂ:}loce;s 'so
g Bedice
o B5 gfﬂhggans@ Thetnonhlic
a 60 / 554°C —uE-75°C
§ 55 113- 162°E.
gso T
ao45
fob— S
51 " 20-45°C |
30 68 - 113°F 7]
25 i T
fg — Cryophilic
e Honr, Pile Temperature

R—

‘Temperature monitoring at §

Pacific Topsoils:
-+ 1+ week long

Eiwvaied lemparalures mean seroblc conditions I8

55 Croqu_frud for pathogen kijf
" L L -
& recan!
- -t . = ¥ recent j
» e = s — - . -~ HoidmT,
- I T 20 frestr - N ‘
W “:_:::::—-—:—:—- T f-_.uwmﬁfr”an[ . SR .. I
Qe e I S T |
g. S G SR PP P |
.. !
a -
|
L H
H
"Il - - ~ u (1] (3] 1LY P [} Ml
Chuek Henry, .

2035



CURRICULUM VITAE

QOctober, 2006

NAME: CHARLES L. HENRY, P.E, Ph.D.

Senior Lecturer, University of Washington, Bothell
Science Faculty, Eastside Preparatory School, Kirkland

ADDRESS: Unjversity of Washington, Bothell

Interdisciplinary Arts & Sciences
18115 Campus Way NE, Box 358530
Bothell, WA 98011-8246

(425) 352-3587

REGISTRATION: Registered Professional Engineer in Washington since 1979
EDUCATION: Ph.D. in Soils/Orgenics Management, 1989, Univ. of Washington,

M.S. in Environmental Engineering, 1977, Oregon State University,
B.S. in Civil Engineering, 19735, Oregon State University

" PROFESSIONAL MEMBERSHIPS

Water Environment Federation

Sqil Science Society of America

W-170 Technical Committee

The Compost Council

Washingion State Recycling Association

PROFESSIONAL EXPERIENCE
Sustainable Practices . e e

- Composting, Design and comstruction of Lhree home-scale composnng systems a.

combination composting toilet and home food waste system, a backyard rotating drum, and a
simple box system, Responsible for oversight of design/build barrel composting toilet system
for a dormitory in India, a8 vault system in Costa Rica, Designed and built large-scale
University of Washington Demonstration Compost Facility, and associated compost gardens.
Developed and taught class in' composting, including operation of compost facility.

‘Experience in food waste, manures, paper waste, septage and biosolids, County fair waste,

latex paint, and assorted other crganics.

Wastewater reuse. Responsible for design/build of a mulch bed revse system in Mexico,
oversight of design/build greywater system for & dormifory in India for banana plantation
irrigation. Evaluation of small wetland treatment system and forest application system for
campground. Evaluation of wastewater application lo forested sites for smail towns.
Conceptual design for pilot biomass project for Yernon, BC.

Wastewater freatment. Produced alternatives and preliminary design, cost estimate and
schedule for a 5000 person wastewater treatment plant in Mexico, designed on-site black and
greywater treatment system for a rehabilitation center in Mt:mco, and responsxbie for
oversight of design/build reedbed wastewater treatment system for a dormitory in India,
Feasibility studies and design of sewage lagoons; on-site sewage facilities design; computer

e
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rodeling of sewer systems; field data collection, evaluation and preparation of Facilities
Plans,

Renewable Energy. Biodiesel production and analysisi project with Emerald Ranches and
USDA SBIR. Installation of wind monitoring equipment for public and private wind
geperator systems, Responsible for oversight of design/build solar PV system for dormitory
in India, and solar hot water system for facility in Mexico.

Water systems. Efficiency analysis using computer modeling, and design of water systems;
field data collection and evaluation of complete water system for Keyport Naval Base,
including computer simulation analysis, field verification and inspection of all water system
components. Design of water distibution systems. Responsible for oversight of design/build
‘roof rainwater collection system for a dormitory in India and rehabilitation center in Mexico.

Orgamc Soil Amendments

Planning, design and implementation. Designed and permited septage.land application
demonstration, Pack Forest. Preliminary and delailed site evaluations for biosalids
applications to forest and agricultural lands for King County DNR (metropolitan Seattie
area), Pierce County Utilities, and other small conununities. Installation of forest siies,
powerline right of way and coltonwood plantations. Development of biosolids transfer and
storage facilities, Program promotion including tours, preseatations, brochure development,
symposium and workshop organization, Design of composted biosolids application sites.
. Design, review or installation of numerous projects with compost and other organic residuals,

" Planning and design of animal waste management facilities for individual farmers under a
program promoted by the Soil Conservation Service. :
Evaluation, Evaluaiion of a number of composted biosolids, yard waste compost, and
municipal soiid waste compost. Studies included plant germination tests, decomposition/
mineralization, leachate analysis, growth response and plant uptake. Evaluation of vse of
-septage as a forest and ag amendment; N-mineralization, pathogen survival, nitrate leaching.

: Regulations 3Ad puidance. Contributing author and technical reviewer of EPA Process

. Design Manual for Land Application of Municipal Sludge, Technical reviewer, Df EPA.

. Guidance for Writing Case-by-Case Permit Requirements for Municipal Sewage Sludge.
Author of Pierce County Sludge Utilization Policy, Contributing author of Seatile Metro
Silvigrow Design and Operations and Maintenance Manual. Member of peer review
‘commitiee for EPA's 503 Technical Sludge Regnlations. Member of EPA’s Sludge Task
Force developing national contaminant limits for biosolids application.

Restoration and Remediation

Use of compost in restoration of mountain logging roads. Authored “Guidelines for use of
composted biosclids in the Greenway”. Installation of research and demonstration plots o
restore productivity in gravel pits near Tacoma, WA, and near Eatonville, WA. Installation of
research and demonstration plots for evaluation of bioremediation mixes in highly
contaminated tailings and hillslopes at Bunker Hill Superfund Site, [D; in tailings in Joplin,
MO; in alluvial tailings, Leadville, CO; and contaminated wetlands in the Coeur d'Alene -
River Basin, ID.

Nuirient and Carbon Cycling .
Mitrogen cycling: mineralization, ammonia volauhmuon. denitrification, plant uplake and
nitrate leaching of biosolids, pulp and paper sludges, septage and other residuals. Developed
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new field technigue for N mineralization. Field measurements of ammonia volatilization and
denitrification from food processing wastewater and animal waste applications to agricultural
lands. Primary author and editor for "Managing Nitrogen from Biosolids". Conducted a
number of projects investigating N dynamics &s a function of C:N ratio.”

Fate of Contaminants
Produced four MSW composts for national study on the fate apd uptake of contaminants
from compost; evatuated trace metal uptake and phytotoxicity study for crops grown in these
composts. Growth response and trace ¢lemenl uptake from. various -biosolids products.
Managed relative trace metal uptske study (in coordination with W-170 Technpical
Coinmittce) for crops grown in biosolids. Evaluated soil amendments for rcducuon of zing
and cadmium availability of tice fire ash for Everett, WA,
Literature Reviews. Compieted technical literature yeview of compost quality (published by
' The Compost Council). Also produced literature review on MSW compost. Worked on
approaches for compos! classification system for Washington State. Completed
‘comprchensive literature reviews on environmental effects of biosolids management: Trace
Metals, Effects on Wildlife and Domestic Ammals Incinerator Emissions and Ash, Nitrogen,
Pathogens, and Trace Synthetic Organics.

Presentations
Have given over 200 presentations and tours on land application of residuals and compost.
Expert witness for lawsuit in New Harpshire and for a tria] in Oregon on biosolids
utilization, expert witness in arbitration in Washington, prepared deposition for court case in
Washington, and presented technical information at public hearings for biosolids utilization
projects.

Forelgn Work Experience
2006 " Foculty lead for student pragram of designs/build of composting toilet in rural Costa Rica...

L Taris zms‘

3 Faculty lead for student program of desig/build of sustainable systems in rured Costa Rica,-
_'2005 Review and design assistance for Use of Native Phylogenetic Resourr:r:. for Phytostabll mmon ofhbmdoned &
S . Post-Operative Mine Tailings at the Cogquimba Region, Chile,
2004  Design/bulld assistance for bamboo bus stop in roral Costz Rica.
2003 Designbuitd sustainable systems for children's rehabilitation cemier in Xechitepes, Mexico.
2003 Design/build composting tailes for sysiainable development in Costa Rica,
- 2002 . Design/build sustalnable systems for ¢ donmitory in Indis, including teaching technology,
2001 Evaluation of remedial techrigues for contaminated smelier sites in Mexica.
2001 Eveluation of sustainable Infrastructure and wastewster treatnent facilitics, Auroville, India,
1998 Long mnge plan for sustainable forestry using residuals, The Muswellbmok Shire, NSW, Austrulin
1997 Lecturer, "Use of orgasic residuls in forest lundscapes”, Bodenkyliur Unjversitat, Vienna, Austria,
1994 Mitragen dynamics following land applicaton of biesolids. Greater Vancouver Reglonal Distder, Canada.
1993 Usc of woddwaste to reduce nitrate Jeaching. Design assistance aiid review. Universitat de Alicante, Spain.
1993 Assessment of water quality impacts of mining activities in the Hel watershed, China,
. 1991 Technicnd Evaluntion of NUTRIFOR Demonstration Shies for Greater Vancouver Regional Districs, Canada,

PUBLICATIONS

Thesis and Disseriation

Henry, C. L. 1989, Nitrogen dynamics of pulp and paper s!udgc amendment to forest soils. Ph.D, disscriation,

Heary, C.L. 1976, Losses of nutrient nitrogen from unimal wesies through velatifization of ammonis. M.S, Project Report,
Oregon State University, Corvallis, 34 p.

L&d Susiaiiable PI'&CDC:S ngmn for K.12 Terchers in Costa Rica, o —- e s e e 2 2 e A
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Perr Reviewed Publications

Henry, C., C. Kubota, M Groom, {. Eiscle, W. Gold, and T. Clay. 2006. Bridging ¥-12/13-20 Science Education in
Washington: Summer Enviropmentsl Education Days (SEED). WSTA Journal.

Henry, C.L., and K. Bergeron, 2003, Compost Use in Forest Larnd Restomtion, EPA nernber; EPAB32-R-05-004. July 2005

Brown, S., C.L. Heary. R.Chaney, H, Compion, and P.3, DeVolder, 2003, Using municipal biosolids in combination with other
fesiduals to restore mewl-corlaminated mining preas. Plant and Soil, 249: 203-215

Hamrison, R.B., £.C. Tumblom, C.L. Henry, P, Leonard, R, King, and R. Gonyea. 2002, Response of thiree young Douglas-fir
plantazions to forest ferilization with low rates of municipal biosolids. Journal of Sustainable Foresiry 14:21-30,

Grey, M., and C. Henry, 2002, Phosphorus and niogen sunoff from o t’umsm: waxcrshed fcmhmd wsm bmsohds J E:wuon
Qual. 31:926-936.

Rosenfeld, P.E., and C.L. Henry, 2002, Activated Carbon and Wood Ash Sorplmn of ‘Wasiewater, Compost, znd Blosolids
Odoranis. Water Environment Rescarch,

Hn.mson R.B., J. Krcjsl N.S. Tumer, 1A, Hoyle and C.L. Henry. 2001, Treatment of septic efffuent for fecal coliform and
nitogen in coarse-textured soils: use of soil-only and sand flter systems. Water, Air and Soil Pollation 124:205.215.

_ Rosenfeld, P.E., C.L. Henry, R.L. Dills and R.B. Harrison. 2001, Comparison of odor cralssions from three different biosolids

spplied to forest soil. Water, Air and Soil Pollution §27:173-191.

Rosenfcld P.E.. chry. C, L. and Bennehr, D, 2007, Wastewater dcwa!enng polymer affect on bYlosolids odor emissions ol

- microbial setivity, Water Environment Research,

: Zabowski, ., C, Henry, Zheng, and Zhang, 200t Mining ivapacts of trace motal content of water soil, nnd suenm scdu'ncnls in

the Hed River basip, China. Water, Alr npd Soit Pollution,

Rosenfeld, P.E., and C.L. Henry, 2000. Wood ash incorparation with biosolids for odor redoction. Journal of Enviranmental
Quality.

Rozenfeld, P.E,, C.L, Henry, R, B. i-[arrison. and R. Dills. 2000, Comparison of Odor Emissions From Three Different Biosolids
Applicd to Forest Soil. Water, Air, and Sail Pollution.

Chaney, R., S, Brown, T, Steezynski, W, Danicls, €, Henry, Y, Li, G, Sichielee, M, Malik, 5. Angle, I, Ryan, and C. Corplan.
2000, Risk assessment and remediotion of soifs confaminated by mining and smelting of lead, zinc and cadimium. Rev.
Int. Contam, Ambient. 1§4)175-192,

Heary, C., M. Yan Ham., M. Grey, N. Cowley, & R. Harrison, ]999. Fiekl Method for N Mineralization Using Porous Cemmic
Cups. Water, Alr, & Soll Pollution,

Grey, M.A. and C.L. Henry. 1999, Nutrient retention ond eleass characteristics from two municipal solid waste composts,
Compost Seience mnd Urilization, 7(1):42-50,

Ynﬂg, L., D. Xuve, CL. Henry and R.B. Harrison, 1998, Blusohds application mnd the.effect-on henvy rncta!s Agr&

=~ Environmental Pmtccdon 16:227-23

Yang, LD Kue, C.L. Hensy nnd B8, Hari
" Brvironmental Protection 16:182-146.

1998 Eft’ecr.s af bxos.uhds an the mmoscn cyc.le and nitre lcm.hmg Agm—

- Henry.C and T, Cole, 1998. Use of biotolids in the Torest: Tachaology, economics n.nd rcgulnuons B:omass nnd Bmcnergy
" Hersison, R.B,, D,W. Cole, C.L. Henry, 1997, Secondary impucts of ameliorative practices on nutrisnt relention und nvmlnbuluy

in forcsl solls, Forest Ecology and Manzgement.

Zabowski, D.. ond C. Henry, 1997, Soxl and falinr nitrogen following fartilization ofpondmsa pine, New Zealand J, of!-‘omsuy
Science.

Brallles, 5., %8B, Humison and C.L, Henry. 1996, Long-term trace metal plant availability after liming soils nmtnded with high
rates of sewage sludge, Water, Alr and Soil Pollution 86:195-206.

Harvison, R.B., §.P, Qessel, D, Zabowski, CL. Heary, D. Xve, D.W. Cole and 1.E. Compion. 1996 Mechanisms of negative
impﬂcts of threc forest treatments on nutricnt availability. Soil Sci. Soc. Am. 1. 60:1622-1628.

Henry, C., and R, Harrison. 1996, Carbon fractions In compost and compost maturity tests. 5SSA Specia! Publication No. 46,

. Krefst, L, R.B, Hurrdsor, N. Tumer, J. Hoyle and C.L. Henry. 1994, Methods for measuring decp leaching of chemical and

microbjological constituents of cffiuent from septic systems, Soil Sci, Soe. Am. J, 58:131-133,

Harison, R.B., X. Dongsen, C.L. Henry and Dale W, Cole. 1994, Longaerm effects of heavy spplications of biosolids on
organle matter and nutrient content of a cozrse-tzxiured forest soil. Forest Ecology and Mgmt, 66:165-177.

Hm;rison. R.B., X. Dongsen nnd C.L, Henry. 1994, Magnestum deficiency ip Douglas-fir and Grand fir growing on o sandy’

putwash sof) wmended with sewnge studge. Water, Alr and Soil Pollytion 74:1-14,

Hency, €., D. Cele, and R, Harrison, 1994, Use of Municipal Sludge o Restore and Imgrove Site Productivity in Forestry: The
Pack Forest Sladge Rescarch Program.  Farest Ecology und Management, 60:137-149.

Henry, C., and D. Cole. 1994, Binsolids Urilization in Forocst Lands, IN Sewage sledgs: Land Utilization andd the Environment,
ASA-C5SA-5S84, Madisan, W1,
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Kissel, J.C,, C.L. Henry and R.B. Harrison. 1993. Potential emissions of synthetic VOCS from MSW composting.  Biocycle
34:76-78,

Henry, C.. D. Cole, T. Hinckley, and R. Harrison, 1993, The Use of Municipal and Pulp and Paper Shidges to Increase
Production n Foresiry. J. Sustain, For. 1:41-55,

Dongsen, X., R.B, Herrison and C.L. Henry. 1992, Research on the Diswribution of Nutrients and Hervy Metals in forest soll
ummdc,d with municipal sewage sludge afice 15 yedrs, Acta Univ, Agric, Boreali-occidentalis 20:20-27.

Epstein, E., R.L. Chaney, C.L. Henry, and TJ. Logon. 1992, Truce elements in municips] solid waste compost. Biomass and
Bioenergy 3:3/4, p.227-238,

Kisscl, )., €. Henry, ead R. Harvison. 1992, Emissioas of volatile and odorous organic compounds from municipal weste
composting factlitics. Biomess und Bioenergy 3:3/4, p, 181-194,

Henry, C. 1991, Nitrogen dynamics of puip and paper sludge to forest soits, Wat, Sci. Tech. 24:3/4, pp, 417425,

Zasoski, R., R. Edmonds, C. Bledsoe, C. Henry, D. Yopt, K. Yogt, and 0. Cole. 1984, Municipal sewage sludge vse in forests of ’

the Pacific Northwest, U,5.A.: Environmental concerns, Waste Manugement & Research.
Book/Proceedings Chepters '

ﬁcnry, C.L., D.W, Cole and R.B. Harrison, 2000, Nitrate Laaching from Fertitization of Three Douglas-fir Stands

with Biosolids, The Forest Alternative Symposium Proceedings,

_Heney, C.L. 2000, The Role of Nitrogen in Residuals Management. The Forest Alternative Symposium Procetdings. |

Harrison, R., C. Henry, D, Xue, J. Canwry, P. Leonard, and R. King, 2000, The fate of metnls in Jund epplication
systems, The Forest Algrnative Symposium Procecdings.

Beanett, D., and C. Henry. 2000, Monitoring water quality in watersheds I‘o!low:ng biosolids application. Thc Forest
Alternative Symposium Proceedings,

Brown,§.,C. Henry, H.Compton, R. “Chiney and P. DeVolder, 2000, Usmg municipal biosolids in combination with
other residuals to restore & vegetative cover on heavy metal mine tailings, pp. 665-670. In W, Daniels and
S. Richardson (eds.) Proc, 17th Nal. Mtg. Amer. Soc. Surface Mining and Reclamation (June 11-15,
Tampaz, FA). ‘

Brown, 5., C, Henry, H. Compton, R, Chaney and P. DeVolder. 2000. Using municipal biosolids in combination
with other residuals w restore metal-contaminated mining arezs. Chapter 15 12 pp. Proc. Symp. Mining,
Forest and Land Restoration: The Successful Use of Residuals/Biosolids/Organic Maiter for Reclamation
Activities (Deaver, CO, July 17-20, 2000). Rocky Mountain Water Environment Associstion, Denver, CO,

Chaney, R.L., 8.L. Brown, 1.S. Angle, T.I. Stuczynski, W.L. Danicls, C.L. Henry, G. Sicbielee, Y.-M. LieM.

. Maelik, JLA, Ryan and H, Compton. 2000. In sim Remediaton/Reclamation/Restoration "af Metals~ 7

.,Contammarcd Soils using. Tailor-Made - Biosolids Mixtures; Chapter 2; 24 pp. Symp. Mining, Forest and
“Land Restoration; The Successful Use of Residuals/Biosolids/Organic Matter for Reclamation Activities
(Denver, CO, July 17-20, 2000). Rocky Mountain Water Environment Association, Denver, CO.

" Brown, 8. and C.L. Heary. 1999, Using Biosolids for Reclamation/Remediation of Distirbed Soils. US EPA Sp:cm! Publu:nlmn _

Brown,'S. and C.L. Henry, 1999, Building Parmesships with EPA Superfund, Proceedings Waler Environment Federation
Residouls Conference, Charlotte, NC Janvary 20-23.

Heary, C., D. Sullivan, R. Rynk, K. Dorsey, and C. Cogger. 1999 Managing Nluogcri from Biosolids, WDOE Pub No. 99-508.
Olympia, WA. 1 was primagy nulhuron the following chapters:
Chapier 1:  Inoduction
Chepter 2:  The Nitrogen Cycle
Chapter 3:  Overview of the Nivogen Balance Approach and Cuidelines for Reducing Risks of Mitrmie Leaching
Chapterd:  Using the Nitrogen Balance Appronch for Estimating Net Plant-Available Nitrogen from Biosolids
Chaptar 6 Using be Nitrogen Balance Approach for Forest Sysiems
Chapter 8: Overview of the Balwced Soil Amendment Approech for Mixtures of Biosglids ond Carban-Rich
Residuals ;

Leonerd, P, and C. Henry. [999. Success story: The Mountains o Sound Greenway Biosolids Forestry Program. US EPA
Special Publication,

Henry, C., and P, Leonard, 1998. A New Paradigm to Talloring Compost Standands. Proceedings, Belisviile Symposium on Co-
Elization of Residunls,

5. Brown, C. Henry, R. Chaney, and H. Compton, 1998, Bunker Hill Superfund Site:  Ecologicn! Restoration Program.
Proceedings ASME Annuval Meeting, Mny 1998,

S. Brown, C, Henry, and R. Chaney. 1998. Biosolids and Fly Ash Used 1o Reslore the Bunker Hill Superfund Site. US EPA
Tech Trends, May jssue.
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Henry, €. 1998. Why the universities are involved in bliosolids mansgemenl Proccedings Watzr Bnvironiment Fedemtion

Residuals Conference, Bellevue, WA, July, 1998,

Henry, €., und M. Von Ham, 1996, Biosolids Management s the Pacific Mortwest: st Overview of Land Applieation
Progmuns. Proceedings of Land Application of Wasies in Austrfia and New Zeajund: Reseurch and Practice. 29 Sept
=4 Oct.

Henry, C. 1996. The new book of biosolids manngecment and roles of sustainability. Procesdings of Land Application of Wosws

: in Austrzlia 2nd New Zealand: Rescurch and Practice. 29 Sepy -4 Oct,

H‘cnry C. 199%. Biosolids and nitrogen management in forest ceosysiems, Proceedings of Lend Application of Waostes in
Australia and New Zealond: Research and Practice, 29 Sepi - 4 Oct, '

Henry, C., M, Van Ham, R, King, snd P. Leonard, 1994, Feriilizing forests with biosolids: Experiences in the Pacific

Nonhwest, Water Environment Specialty Conference Proceedings, Washington D.C, June 1994,

Harrison, R.B., C.L. Henry and D, W, Cole. 1593, Long-erm changes in carbon conicnt and chemistry of forest soils receiving
high rates of organic matter amendinents, Proceedings of the Sixth Nerth American- Forest Sojls Confesence.
University of Florida, Geinesville, Florida, - ’

Hurrisop, R.B., C.L. Henry, D. Xue nnd DW. Cole. 1993, Reclelagem de residuos industriais € forestals em frens de
refloresamento. Presented at the First Symposium on Bresilian Fomsst Research, May 10-14, (993, Belo Hodzone,
_Minas Gerais, BRAZIL,

Henry, C., R. Harrison, and B, Cole, 1993, Effest of use of organic residuals on forest ecosystems. In Envlmnmcnla.l Influence

of Soll Amendients on Biotic Systems. Lewis Publishers,

Heary, C. 1993, Fundamentals of land application of bipsalids. Proceedings af the 1993 BCWWA Conference, Yemon, B.C.

Henry, C., and R. Harrison, 1992, Fate.of tracs metals in sewage sludge composi. Biochemistry of Trace Méta]s. CRQC Press,
Ine,

Heary, C.L. 1990, Nitrogen dynamics of pulp fnd paper sludge to forest soils. Proccedings of the Thired LAWPRC Symposium
on Forest Industry Wastewalers, Tampere, Finland,

Hensy, C.. and D. Cole. 1986, Poek Forest Sludge Demonstration Program: history and current activities. pp. 461-471 N Cole,
D., C. Henry end W. Nutier, eds. The Fomsz Altemative for Tresiment und Uilization of Municipal and Industrial
Wastcweier and Sledge,

Henry, C., C. Nichols and T. Chang. 1986, Technology of forest sludge spplications. pp. 356-366 IN Cole, D, C. Henry and W.
Mutter, eds. The Forest Alemative for Treawnent and Utilization of Municipal and Industrial Wagiewater and Sludge,

Henry, C.L. 1986. Growth response, mortality and foliar nitrogen concentrntions of four iree species treated with pulp und paper
and municipal sludges. pp. 258-265 IN Cole, D., C. Henry and W. Nufter, eds. ‘The Forest Altemarive for Treatment
wrd Udlization of Municipal end Industrial Wastewster and Sludge.

glon Press, Searde, WA, -

C
. May 1985, Portlond, OR.

chrj C.L. 1985, The use of sludge os  soit amcndmcm. Pmccodings Wesle'm Wasmngmn Hnmcultuw Assn 75th Annual

Meeting, Janbary 1985, Olympie, WA,

Cole, D, M. Rinchant, D, Briggs, C. Henry, and F. Mecifi. 1984, Response of Doutglas-iir 1o slwdge applicarion: volume growth
and specific gravity. pp. 77-84 in TAPPI Pmcecdmgs. 1984 Research and Development Conference.

Cole, D, C, Henry, 7. Schiess, ind R, Zasoski. 1984, The role of foresis in studge and wasipwater wiilizadon programs, IN A
Page, et al., eds., Workshop on Utilization of Municipal Westewater and Sludge on Lend,

C, Heney, 1983, Sludge stabilicy, erosion and runoff. pp, 76-81 IN C, Henry and D. Cele, eds., Use of Dewatered Stadge os an
Amendment for Forest Growth,

Cole, D, and C. Henry, 198 Luu:hlng and upuke of nivogen applied as dawnlemd studge. pp. 57-66 IN C. Heacy and .
Colg, eds,, Use of Dewntered Sludge a5 an Amendment for Foresi Gmwm Vol IV, inst For. Resources, Univ.
Washington, Scaulé.

Books/Publications Edited

Heory, Cl., R, Hamisor ond R, Bastion (eds), 2000, The Forest Alteruntive; Principles and Practice of Residuals Use, Col
Forest Res, Publication, Senstfs, WA,

Heury, C. {ed). 1999, Nirogen Management Gaidanes Manual for Washington, WDOE end NBMA publicotion.

Henry, C., and R, Hamrison. 1998, Environmenta] Effects of Biosolids Management. Trace Metals: Potentint for Movement and
Toxicity from Biosolids Application, Effects on Wildlife and Domestic Animals. from Biosollds Application, Akr
Emissions and Ash Resulting from Inclaeration of Biosolids, Nitrogen Cycle and Nitrate Leaching from Biosolids
Application, Microbial Activity, Survival und Transport in Soils Amended with Biosolids, The Fate of Trace Synthelic

. and €. Henry, 1986. Foture directions and peeds: sludge spplications. pp. 62-69 IN Cele, 0., C. Henry and W, Nutier, -
.. The Fore; crnaln'c for_Tregtment_and Uu[mauun._of,Munmpal and industial -Wastcwater- and Sludgg'—'"' P

.'und D. Cale. "1985. Pack Forest sludge and wasicwoter uuhznnon pmgrams Pn)oeedings NCASI Regloml Mactmg,. o g e

2020
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Crganics in Blosolids Applitd o Soll, Runoff Wates Quality from Biesolids Application, Rffects of Organic Rtzsiduns
on Poplors. Nonhwest Biosolids Management Association,

Henry, C. {ed). 193], Technica! Information on the Use of Orgapic Muterials as Soil Amendments. The Compost Couneil,

Henry, C., and R, Huvison, 1989, Literature veviews ob environmentz! effects of sludpe managements Treoe Meials, Effects on
Wildlife and Domestic Animals, Incincralor Emissions and Ash, Nitregen, Pathogens, and Trace Syntheric Crganics,
Regional Studge Manpgement Comymitee.

Cale, D, C, Henry and W, Nutter, eds. 1986, The Forest Altersative for Treotment ard Utilization of Municipal and Industial
Wastewater pnd Sludge, University of Washingtan Press, Scattle, WA,

Henry, C., R, Chapman-King, and D. Cole, eds.. 1983-5. Silvicycle: Information Network of Waste Utilizatlon in Forest Lands.
Inst. For, Resources, Univ, Washington, Seattle, ]

Henry, C., and D, Cole {eds.) 1983, Use of Dewatered Sludge as an Amendwent for Faresi Growth. Vel, 1V, Inst. For,
Resonrces, Univ. Waghington, Scariie.

-+ Other Miscellaneons Papers

Henry, C., and §. Pallsroni, 2002, Design/construct program for wastewates treatment in rural Southesst ladiz. p. 2.
In Biosolids Bulletin, Feb.2002. .

Henry, C., and 8. Palleroni. 2002. DcSJgn]construcr pragram for wastewa{cr reatment in rural Sou!hcasl lndw — Part

~ 2.p. 2, In Biosolids Bulletin, Mar,2002. frane

Hensy, C. 2000, Best Managemenl Guidelines for Application of Biosolids to Forest Lands, Washington Depurtment of
Ecology. .

Harvison, R.B. snd C L. Henry, 1994, Judging Compost. Grounds Maintenance Magazing page 12-16, March 1994,

Heary, C. 1994 Best Management Guidelines {or Application of Biosolids to Forest Lands. Washington Deparment of
Ecology,

Henry, C., 2nd R. Hernson, 1992, Evaluation ofya.rd wasie and siudge compost s soif amendments, Biocycle,

Heory. €. 1990. Evaluation of comments on the Proposed Standards for Manogemeni of Sewage Studge: Non-agricubtural land
Application. NTIS.

Henry, C., snd M. Neurnan, 19%0. Literature review on nitrogen cycle and niwate icachmg from studge application. Col, For.
Res, Pub., Univ. Weshington, Scattle.

Newman, M., and C. Henry, 1950, Sumunary of effects of sludge on wildlife and domestic anfmals from sludge appilmnon to
fomge Col. For, Res. Pab,, Univ. Washingior, Sewile.

Huub, A., R. Harison, and C, Henry. 1989. Heavy metal immobilizotion in sewage sludge amended soils: ennotared
bibliography. Cal. For. Res. Pub., Univ. Washington, Seattle, N

“1988, Municipal rofuse CM review, Col. For. Res.Pub.,- Univ.-

- Washingion; Seaitl

Recent preséntations at natmnalfintematmnab’loeal meetlngs
= }avited speaker, Centro de Investigacidn Minere y MetalGrgics, Chile (Jun 05)
Invited speaker at BioCycle West Coast Conference. San Francisco {Mar 03)
W-170 Annval meeting - Las Yegas (Jan 05)
Invited speaker, US EPA On-Ste Coordinators Conference, Phoenix, AZ (Nov 04)
Sustainable Campuses Conference, Portland, OR (Oci 04)
Northwest Biosolids Managerient Annual Conference, Mt Hood, OR (Sep 04)
Invited speaker at BioCycle West Coast Conference. Portland (Mar 04) )
Northwest Biosolids Management Annual Conference, Chelan, WA (Sep 03)
{nvited speakcr at national SSSA meeting, Denver, CQ. (Nov. 83)
Invited speaker at WERFConference, Bath, England (Jun 02)
Northwest Biosolids Management Annual Conference, Harrison Hot Sp., Caneda (Scp 02)
W-170 Annval meeting ~ Las Yegas (Jan 04)
BioCycle West Coast Canference. Portland {(Mar 0}
Society of Ecologital Restoralion (Apr 01}
Morthwest Biosolids Management Annval Conference, Chelan, WA, WA (Sep 01)
Sunnyside Rotary Club - Sunnyside, WA (12/01)

RESEARCH GRANTS

Current

2021



Curricylum Vitae—Dr, Charles L. Henry 8

2005-7

20055

2005

2005-6

2005
Past
2004-5
2004-5
034
2003 -
2003
2001-02
2000-01

2000-04
2000-04

2000-04
2000-03
) 200002

198900

1997
1997.8

1996 -00  Mountains to Sound Greenway Program, King County Department of Metropolitan Services. $255,000,

1994-98
1994-8
1994
1994

1593

Opcranonal Aspecits of Septage applicgtion to Forest Lund Northwesi Cascade$ 120,000 {with S. Brown,
in process),

Biosolids for Biodiesel: Phase 2 Grant, USDA-SBIR. {with 8. Brown, through Emerald Ranches)
$25,000

Mountains to Sound Greenway Program. King County Departmens of Natural Resources.  $40,000,
Biosolids Information and Education Program. Nonhwest Biosolids Management Association {(with §.
Brown) $45,000.

Biosolids research on various issues regarding land application. King County Departmient of Namursl
Resources (with S. Brown, through NBMA), 562,000,

Septage Application Rescarch and Demonstration. WA Dept, of Ecology. $28,000

Evaluation of Septage as a Scil Amendment! Northwest Cascade. 525,000

Investization of Farming Practices on Cancls for Use in Making Biodiesel. USDA-SBIR. (with 8
Brown, through Emerald Ranches) $25.000

Evalvation of Alemative Road Qbliteration Soil Amendment Treaiments using Bmsohds Compost and
Mill Residuals for Watershed Improvement, USFS, $18,470, -

"Hendbook on the Use of Compos! in Walershed Restoration. US EPA. §9, 200

Goodell Creek Gravel Mine Restoration, Mational Park Service. (with K. Ewmg) £43,600.

Preduction of a position paper on biosolids use. Henry M. Jackson Foundation. & King County, $40,000,
Mountains to Sound Greeoway Program. King County Department of Naturel Resources.  $275,000.
Biosolids Information and Education Program. Narthwast Biosolids Management Association (with S.
Brown and R, Harrison) $200,000.

Bioselids Research on Various Issues Regarding Land Apphcatlon King County Department of
Meropolitan Services {through Northwest Biosolids Menagement Association), $320000,

Remediation of contaminated sites, USDA-Agriculruml Rescarch Service (Passed through by US
EPAY with Sally Brown). 3$8735,000.

Development of a Position Paper on the Scicnce and Efficacy of Recyceling Biosalids. The Jackson
Foundarion $20,000 and King County $20,000. )
). Compost and soil amendmem! potential of wasie latex paint. King County Selid Waste Division $5,000

998 99--- Remedintion of contaminated sitess- USDA- Agrlcul{uml Research Service (Passcd through by US
;. EPAY(with Sally Brown). . $225,000.
-00 |

Sustainible Resoliree Sciences and Compost facility. -

" Foots Tor Transformation $130,000
King County Salid Waste Division 10,000
City of Seattle £,000
UW Physical Plant 20,000

Technical resource center, US EPA (mmugh Northwest Biosolids Managemcm Association). $37,000.
" The cffect of biosolids on watersheds, Mountaing To Sonnd Greenway Trust, $36,000.

Biosolids Information and Education ngram Northwest Biosolids Managerncm Association (with R,
_Harrison) §2235,000. :

Biosolids Research on Various Issues Regarding Land Applicaion. King County Department of
Metropoiitan Scrvices (through Northwest Biosalids Management Association). $364,000,

Assessment of the Use of Biosolids to Immobilize Trace Metals in Tire Ash, City of Everett (through
Northwest Biosolids Mansgement Assaciation). $11,175.

Investigation of Changes in Compost Production to Decrease Mushroom Occurrence,  Northwest
Cascade, $4634,

Lone Star Northwest Biosolids Demenstration Progra.rn Pierce County Deprrtment of Utitities. (with R.
Harrison) $102,857.
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199184  Assessing the toxicity and upteke of trace metnts by plants grown in composi-amended soil, Procier and
Gamble Corporation. (with R. Harrison). $153,939.

199194 Producion of technical issue papers and evaluation of composts as soil amendments, Recomp of
Washington, Inc. (with R. Harrison). $113,563

1991-94 Determination of Markel Yalue and Market Capacity Assessment for Compost Derived from Mixed
Orgenic Materiel. Procter and Gamble Corporation. (with R. Harrison). $293,222 )

1921-92  Estwary Contamination. Tacoma-Pierce County Health Department/Washingten Department of Bcology
(Co-P]l with R. Harrison). $5,520.

1991 King County Fair Demonstration Project. King County Solid Waste Department,  (Co-Pl with R,
Harrison) $16,370. :

1991  Septic Leaching. Tacoma-Pierce County Health Dcpnrm:ﬁtha.shing:on Department of Ecology. (Co- .

P1 with R, Harrison) $7,980.

1591 Deep leaching of septage constituents in coarse textured soils. Pierce Ca/Washmgmn Suae DOE. {Co-
P! with R, Harrison). $9,800.

1990-91  Sludge Nirogen Mincralization Study (with R. Harrison). Eight Cities in Oregon. $33,750.

1990 - Technical information gathering on compost. Washinglon Depanment of Ecology. $34,500.

19%0-91  Risk assessment for ron-agricultural sfudge applications. U.S. EPA, $39,500,

1989-93 Cooperative’ Agreament - Sludge Information and Bducation Peogram. Regional Studps Management
Committee. 873,694,

1989 Pieree Cou.nty Unilitics Studge Management Program, Pierce County Utdlities, $9.850,

1939 Comments on the Proposed Rule 1o Regulate the Disposal and Use of Sewnge Sludge. U.S. EPA -
NNEMS Fetlowship Award. §7,500.

1989-90  Island County Solid Waste Compost Evaluation {with R. Harrison), Island County/WDOE, $39,752,

1987-88  Evaluation of DellChem Treatment Sludge as a Soil Amendment. Seatde, Mewo. 324,389,

1587-89  Evaluation of GroCo as a Soil Amendment (with R. Harrison). GroCo, Inc, $19,950,

985-86 Pack Forest Sludge Management Program, Washington Department of Ecology, $158,479.

[985-87 Use of Poip and Papcr Sludge as a Forest Soil Amendment. Washington Department of Ecology.

: §25,935. '

.1 985.87. . Use of Pulp and. PaperSiudgcasaForﬂt SonlAmcndm:nt Crown Zellerbach, $31.962. o
-1984-92 = Pack. Forcst Sludgc Dcmonsu-nnon Program DcSIgn, Constmcnon and’ Operuuons “Seattle Metro.

- §860,534..

o 1984-90 Pack Forest Sludgc Deménstration Programs - Mohitoring and Eviliation. Séattle Metro. $262,260.
1984-85  Pulp and Paper/Municipal Sludge Mursery Bed Growsh Study. City of Tacome. $1000. Boise Cascade,

$1,000.
1983 Pack Forest Sludpe Demonsirntion Program - ‘Pla.nmng. Scattle Mewro, $65,340.

AWARDS RECEIVED FOR RESEARCH PROGRAMS:

2003 Green Globe Award from King County (w. 5. Brown)
2004 Passion, Vision and Gril National Award from BioCycle Magazine,

2003 National Council of Architzctural Registration Boards' 2003 competition for Creative Integration of
Practice and Education (w/ 8 Palleroni, UW and D Reilly, Penn. State 1.)

2001 Associntion of Washingion Business Environmental Award — Clean- up (w/ 5 Brown, UW nnd C.
Robertson, Avista Corp.)

2001 Co-semi finalist 2001 DISCOVER Magazine Awards for Technological Innovation
© 19%9 Green Globe Envivonmental Award from King County
1999 Besi Educmiona] BExhibir - WSRA Annual Convention, Ocean Shores.

1996 Mountains to Sound Greenway Trust, King County, Weyerhneuser, Washington Department of Natoral
Resources, and the University of Washington for excelfence in the Mountains to Sound Greenway
Biosolids Program, from US EPA
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effort" (5/27199).
CLASSES TEACRING/TAUGHT
2006 Easiside Preparatory School
‘ Chemistry Au '06
Digital Reality Au'06
2003-06 University of Washingtan, Bothell
. SEED Il Teachers in Costa Rica Au'06
: GIS W06
) Water and Sustainability Sp, Au‘04,Au ‘05
... Environmental Problem Solving . . .. 8p, Au'04,Au'05

-SEED.(Env-Ed for Teachers; w/Kubota Groom; Eisele) 8w 05" ~

" Sustainable Practices (UWS & UWE) . S W, Sp*05,'06
~ Compost and the Use of Organic Amendments . .Sp 05,06
Recycling: Ethies, Opportunities and Realities W ‘04, '05, 06
Soils Laboratory : Auw 03, W05

International Sustainable Practices (UWS UWB) Sp ‘04,05, Au’'0S .
Intemational Environmental Assessment {w/Brown) Au’0s
Internationat Cuhtures (w/Schmidt) Au'03
‘Exploring Energy Solutions for Planet Earth (UWS) W04
Water Quality W4
Wildland Soils and Pla.nts (w/Gold} - Su ‘04
Environmental Chemistry . Au'03
Engineering Economy : © Au‘03
University of Washington:

Sustainable Practices-(in India, Me¢xico, Montana) *02-03
Compést and the Use of Organic Amendments *95-03

Introduction to Sustainable Resource Sciences 00-2

1992 Special award presented to W-170 (Western regional, USDA) Commnittee for contributions in developing
scientifically-based CFR503 rational regulations for utilization of sewage sludge os a soil emendment,
from Association of Memopolitan Sewerage Agencies

1992 Organic Waste Beneficial Use Program at the Callege of Forest Resources, University of Washington for
excellence in research in utilization of biosalids as a soil amendment, from U5 EPA.

1991 W-170 (Western Regional, CREES) Rescarch Committee for excellence in research program on
beneficial wiilizarion of sewage sludge, from US EPA

Featuve Articles at University of Washington
Motor Paol Spring (06) "Spothght on Clients Interview with Chuck Henry By L. Austin”
Newsletter UW Daily (02) "Do the Right Thing”
UW Renews Letier (compost facility) (99)
Windows on Computing “Connecting, Including and Preparing: the SRS Approach” (Sp 29)
UWired website (SRS program and tnteraction with UWired) (98)
University Week "Not your average pile of wash" (5/4/00) "From major headache to boan:
Biosolids are in demand® (Jan 29, -98), "Food waste added to the mix for campus

.. sustainable resource- studies”, "Green Globe Award Boes to . sustamnblc resource
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Integrating Renewable Energy into Society ' '01-3
Survey of Soil Restoration (in Colorado) ‘00
Wildland Soils ‘94-02
Building a Sustainaple Campus © %0
Soils for Salmon : ’ ‘00 .
Recycling: Ethics, Opportunities and Realities '97-00
Tools for the Environmental Scientist 99
SoilsandLand Use "~ 7 T T g4 g7
Introduction to Soils ‘91-2
1997 Bodenkuliur Universitat, Forest Institute, Vienna, Austria,

Use of Organic Residuals in Forest Landscapes.
1982-4  Highline Community College: Mechanics of Materials, Civil Engineering Drafting.

. 1979-80 - Olympia Technical. Community College: ~All enginecring classes’ required for Civil
Engineering Technology Associate Degree, including engineering orientation, statics,
dynarnics, mechanics of materials, fluid. mechanics, hydrology, drafling, construction
materials, soil mechanics, surveying.

1975-76  Oregon State University: Teaching assistant for Sanitary Engineering classes,

GRADUATE STUDENT COMMITTEES

Chalr of comumitiees: .

Rhonda Schmidt Ph.D. {in progress) Soils
Linda Gautke M.S, 2004 CEER |

; Sean Smuckler M.5, 2003 Soils
\} ’ Karen Bergeron M.5. 2003 Soils
- Peter Severtson M.S. 2003 Soils
wo.. __Daniel Thompson _ . M.S. 2000 Soils

fwe—.Mazk Cullington - - .- .. M.5.2000: . - oo Soils - e - -

. ... Jlsabel McClure . M.5, 2000 -Soils .

v MakGrey . .- Ph.D, 1999 - Soils. .

%" Dan Bennett- - MS1999 " - 7 Soils
Paul Rosenfeld Ph.D.19992 a Soils
Neil Cowley M.S5. 1998 Soils
Mark Orey M.S. 1994 Ecosystems

Served op commitiees: . ‘ ' C
Ingrid Clausen . M.S, 2006 Soils )
Dana Devin-Clarke M.S. (in progress) Soils
Mark Merkelbach M.S, (in progress) CEE
- Gemma Alexander M.5.2003 UH

Barbara Christensen M.3. 2002 Soils
Alex Svendsen M.S, 2002 Soils
Gage Wagonner M.S. 2002 Soils :
Barry Flaming M.S. 2001 Soils i
Pam DeVolder M.S. 2000 Soils '
Amy Sidell M.S5.2000 Soils :
Janita Gurung M.5.1999 Soils
Doug Rowell PhD.1999 - Forest Ecology - UBC
Paul Kramer . M.S. 1998 Soils
Barbarz Deutsch M.S. 1997 Landscape Arch.’
John Bagbg M.S, 1995 Ecosyslems

2025



Curriculum Vitae—Dr. Chacles L. Henry 12
Stecey Wenger M.S. 1965 : Urban Homiculture
Sara A, Beallier M.§. 1992 Farest Resources
Jana Krejs! M.S. 1992 Forest Respurces
Andy Havb M.5. 1992 Civil Engineering
WORK EXPERIENCE

2006-Pres,  Scienice Faculty, Eastside Prepartoty Sebool, Kirkfand WA.
2003-Pres,  Senior Lectrer, Environmenta! Science, University of Washington Bathell, Bothell, WA,
1995-2003  Research Associnte Professor, Sustainable Practices, Forest Soils and Organic Residvals Management. Uriversity

1990-94
1983-90

1982-83

-1979-82
1979-30

197679

of Washington College of Foresi Resources, Senttle, WA,

Research Assistant Professor, Forest Soﬁs and Organic Waste Management. Unlversity of Washington College of
Forest Resources, Seatle, WA,

Associate Program Direcror, Organic Waste Management Program. Uuwr.rsuy af Washingion College of Forest
Resourees, Eatonville, WA,

Research Assistant, Sludge Maﬂagemcnl Rcscnmh University of Washinglon College of Forest Resources,
Seatite; WA,

Project Engineer and Vice President. Sigma Engineers, Inc,, Olympla, WA,

Clvi) Engineering Technology Instructar, Olympia Technicel Community College, Olympia, WA.

Project Engineer, Sanitary and Hydmulic Systems. Arvid Grant and Associates, Inc., Olympia, WA.

CONSULTIMG PROJECTS (1988-2005)

2003
2001
000
1993
1996
1995

1994

1993

1991

Expert wimess, biosolids lawsuit. Eagle North America,

Remedial techniques for contaminated smelter sites in Mexico, YVeridian Environmental,

Bvalnusion of Alder Lake Pask Efflacnt System. City of Tacoma,

Evcluation of the nitrogen balance of cffluent from o watlang treatment sysiem applied to forests. Tacoms Ciry Lighe,
Developmen of a while paper on ammonis volatilization/expert witness for biosolids application lawsuis, Synagro,
Altematives for industrial biosolids monagement. DuPent — Victoris, Texas-

Long range plan for sustainable forestry using residusls. The Muswellbrook Shire, NSW, Australtia,

-Assigtance in research project design for land application of pulp and paper residuals. Weyerhacuser Co., $1000.

Technical review of Ecological Risk Assessmcm for L.und Application of Biosolids for EPA (subcontmer with
Ogkridge National Laboratories). $500. | R

Technica input on EPA Process Dr.s:gn Manual for Ln.nd Application of B:osohds (subcontmci with Eastem Research
‘Groip), $500, 7
.- Nitrogen dyntmics studies following applh:xumn of oombmauons of mumclpnl biosolids and pulp and paper hiosolids
for the Greater Yancouver Reglonal District, Studies included [ab ond field mineralization studies, field volatilization”

and denitrification studles, and changes in soil nitrogen (subcontract o1 Silva Environmental),

Expert witness for trial in Califerniz regarding Iand spplication of biosolids, Wright and Asosciaies. 5600,

Review and iechnfcnl input on BPA Process Design Mancal for Land Application of Biosolids {subcontmct with
Eastem Research Group). $1500,

Brsics of biosolids management: Preparation of poper end presemistion. British Columbin Weter antd Wistewater
Association, $1500.

- Deveclopment of & monitoring plan apd installatlon of monitoring equipment for the City of Spokane, WA for their

composting facility, $2750.

Column Jeaching study for the Greater Vancouver Regional District 1o investigate nitrate production from Dombmnuons
of municipal bioselids and pulp and paper biosolids (subcontmet o1 Jilva Environmental),

Literature review of emissions of volatile and odorous organic compounds from municipal waste composting facifies.
The Procier & Gunble Company. $26025.

'Soils consultation, analysis and interpretaiian for hazardous waste site. Du Pont Enginzering. $3,226,

Preparation of epdates o the literature review on technical information on compost quality. The Compesting Council.
$6.318.

Assistance in production of 40 CFR 503. US EPA. 52,000,

Peer review of Usage end Benefits of MSW Compost, University of Florida, $1090,

Speaker af Science and Technology of Composting Seminars, The Procter & Gambie Company. 53486,
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Curricutum Vitae—Dr. Charles L. Henry 13

1990

1989

1988

Participation in Lhe: Monhcnst chmnnl Solid Woste Composting. Conference in Albany, New York. The Procier &
Gamble Company. $2212.
Review of proposed olestra soil effects study by Dr. Terry Logan, and participation in eview meating in Denver, The
Procier & Gamble Comgpnny. $748,
Sludge management plun and site demansiretion evaluation and design for Greatey Vancouver R:g;onal Dnsmct ABR.
$16,000.

“Test project for use of compost in o8 runoff storm water quality centm!. W & Y Pacific. $10.000.
Peer review of USEPA Pulp and Paper sludge Regulations, US EPA. 51500,
Presentotion and eftendance at workshops on "Land. bn:.cd Oplions for Beneficial Sludge Re-use’ in Vancouver and
Nanimo. Grester Vancouver Regional Districl. $300.
Assistencs in production of Stme of Whashington Composl Classification/Quality Standards, Cel Rcoovery Syskerms,
Ine. §1,200,

'Site visitation, sludge analysis, site stidge loading analysis and recnmmenda!rons Cley of Oa¥ Harbor. 5968
Review of anklysis and secoramendations for sludge loading limits. Ciry of Oak Harbor, $250,
Assistance in feaslbllny study using sludge-amended crops for production of aleshol. Wildman Consulting. $2,000.

" Evaluation of Portland composted stedge as & sofl amendment. City of Portland. $985D,
Response of second- gmwlh Pondemsa Pine growing un volcanic ash impacted soil to sovera] reaiments; volauhzauon

* and denitfifleation meusurénieats. USDA Forest Service Laboraiory, 52,000,

Field and laboratory studies of denitrification; Simplot Profect. Caoscade Eunth Scignces, Lid. $4637.
Kittitas County dryland tree project. O'Neill and Sons, 51.400. :
Assistance in Tulalip Tribe sludge management.program, Cascode Eenb Sciences, Lid. S'zME
Instaliation of lysimeters n Bremerton site, CHIM-Hill, Ing, 5929.
Planrning assisiance for Agnew Tres Farm Shdge Applicmions. Soiganic Services Corp. 5515,
Analysis and leaching study on MSW compost. Lonergan & Associates, Inc. $500,
Produetion of the wpon entided Heavy mew! immobilization of sewoge sludge amended soils,  Department of
Environmeeta) Quality. $2500.
Evafuation of trace metals Jevels in grasses prown in sludge. City of Tacoma $500.

" Development of technicol respanse tg regulations in regards w pH control. City of Tacoma, $8310.
Technical assistance on sludge regulations, Depanmen of Ecology, $2495,
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on them?
Correct,
And it says this is a standard operation that is used
at the Maltby éTI composting'facility. Then you
cohclude that this action results in compaction.

Now, Qhen you reached that conclusion had you done
any studies to support that conclusion?

Not specifically, no.

'Had you gone out to the Pacific Topsocils' site and

interviewed people and.fohnd out that they drove in a
certain pattern -- |

No.

-~ and so on. NOQ, yoﬁ}ve heard teétimony éf

Dr. Henry's about the fact thatkporosity is maintained

iﬁ'the'pile.““Does'that'héve any affect on the

“conclusibns that“you reach in this letter?

I don't know that I ~- I'm not sure about the porosity,
He stated that, but I'm not sure that that's scientific
-- is correct. So at this point I'd need more
inforﬁation from other experts.

And what is your educational background?

I have a bachelor's degree in environmental studies,.

Where did you get that?

Stockton State Ceollege, Pomona New Jersey.

And have you had courses in composting?

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 98201
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21
I have.
And what courses were those?
We've had internal training, Ecology sponsored training
class. I've had soils classes, hydrogeology, you know
Where did yﬁu take your soils classes?

Soil class, I took at Eﬁergreen StateACollege in the

. graduate progran.

How many soils classgs did you have?

Just that one.

And hydrogeoiogy, what hydrdgeology course work did you
take?

I‘took one also in the graduate class. And, you know,
actually I had an undergraduate soils and undergraduate
hydrogeology, but that was about’ 30 yéars ago. I don't
remember exactly my Eourse listing:i .« i T

And have you had speéifié graduate level course work in

¢omposting?

- No,

So the information that you have about composting was
gleaned at the Department of Eéology training session?
Well, that, and we have a bevy of éxperts that I rely

on when we put together a letter like this. It is not

my opinion. It is an opinion that's developed across

the state.

BMA Court Reportars 425-252-7277
3206 Wetmore, Suvite 12, Everett, WA 98201
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THE WITNESS: Okay.
Now, just so that I can understand, does Ecclogy
consult with the Health District about Health District

determinations?

. Oh, absolutely. That's one of our primary charges in

the rule, is that the State passes é law, The Health
Departﬁents implement it. So we are, in‘essence, their
technical assistance because they don't have the same
staffing that we do.

And so does the Health District -- Department of
Ecology-dictate a decision to the Health District or
does the Health District simply say let me speak to
Ecologg and Ecology advises. |

Okay. We would send recommendations to the Health

“Départiient, “And it'5 their option whefher to accept

those recommendations or not.

In this process was it Ecology's initiative or the

- Health District's initiative?

AI woﬁld say 1t was more our initiative.

And how did this initiative come about?

In a -roundabout way, actually. We'd been working on
another facility at Smith Island, Weyefhaeuser. CWe've
been working with them to close that facility. It's an
old,-old landfiil. Pacific Topsoils had bought that
property and were starting to come in with a closure

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 98201
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1 plan.

2 My radar went up,-and I-started thinking mord

3 about the Maltby site apnd said, you know, I wasn't --

4 You know, it's kind of always been in the background

5 that we should look at the Maltby site a little bit

6 closer. And I didn't want the same facility, that'’s a

7 big pile, going onto Smith Island. You know, we didn't
8 . Qant to have something where we'd have to sdy, no.

9 That's a big pile technelogy. -Remove it.

10 We're trying.—— it may socund odd to you, but I was
11 trying ta get up front of the issue and not have thém
12 | invest méney to make the closure at Smith Island in

such a way that could put a big pile on top of it. So

we were trying to get out in front.

15 ."T“””“"”75?507baséd’on-thétf”wa*étatted"looking”more"at‘“*““:"
16 Maltby. You know, saying ‘this is not.right. ~Yeah. I

17 looked at the old application and determined ~- you

18 , know, iooking at the oberation, I've been out there a

19 couple of times ~- that that's a big pile.

20 .The Organics Group had talked about big piles as

21 -_not being an aerobic process, and then we started the
22 conversation iﬁternally. |

23 Q. Does the regulation prohibit big piles?
24 A. No.

Q. And so how would you know if you were just an operator

BMA Court Reporters 425-252-7277
3205 Wetmore, Sulte 1?, Everett, WA 98201
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like Pacific Topsoils that big piles were prohibited?

I think we've gone over it prétty well. But I mean the

definition of having to have controlled asrobic --

being able to manipulation the pile if something

changes and being able to -- it's got to ke kind of an

active -~ you have to be able to make changes in the

pile when things happen.

Does the regulations say that, 1737 That one that

we've been-talkihg about, deoes it say that?
Can @ get.a copy of that? Oh, it's right here.
Specifically -- I mean, it doesn’t specifically

say that. I mean I'm trying not --

Does 173 —-
(by. 3(d).
C(E) o e S b e

"It shall be designed with process parameters and

management procedures that promote an aerobic

composting process.” Requirements 910 of the mandate,’
you know, forced aeration or other specific composting
technology. "This requirement i1s meant to insure that’

compost facility designers take into account poresity,

nutrient balance, pile oxygen, pile moisture, pile
temperature, and retention time of composting when

designing the facility."

So I looked at: "The composting facility shall be

BMA Court Reporters 425-252-7277
3206 Wetmnore, Sulie 12, Everelt, WA 98201
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designed with process parameters and management
procedures --" to me talks to' something more active
than justrbuilding a pile and sitting --

Well, where do you see that active stuff?

It's not, There's nothing specifically in there, but I
think that within the industry that is a .common

understanding.

So in arder to see that you need to manipulate the pile

you'd have to be familiar with industry practices?
Yezh,

And common understanding --

I think there's.

~- because the regulétion doesn’'t say that?

Sﬁref

And-would you have to be faﬁiliar with Ecclogy's
interpretatioh of this regulation to understand what it
means?

i really don't know hOW'tDlaﬁSWEI that one. How‘abodﬁ
asking it again so I can get a better uhderstanding of
that queséion.

Wouid you have to be familiar with Ecoclegy's

interpretation of this regulation to understand that

"you had to manipulaticn a pile?

Probably. &And I would leave the strict interpretation

of that to our organic specialist.

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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And wvhen -- I mean deoes the regulation anywhere séy you
can't have big piles?
No., We answered that. No.

THE COURT: Asked apd answered. You asked
him that just a couple minutes ago.

MS. KOLER: Okay. I'm really sorfy. I'm
just getting tired. '
And does the regulation say that you have to have a
totally aercblc process?
No. It just says, promote an aerobic composting.
What does promote aerobic composﬁing méan?
Promote, to me, and I believe with Ecology -- and
again, we would ask oﬁr compost experts because I bése

my opinions on what they tell me or my letter based on

" what “they tell meT™ Prémété means td have some way to

manipulation that pile should it ndét be-aerobic.
But that's really an Ecology interpretation, isn't it?
It is,fanq that's how -- I'll leave it at that.
But the regulation doesn't say that?.
No. Therreéulations doesn't say a lot of things,
correct.
And so it's -- this kind of a situation like --
nowhere does thg regulation say you{ve got Eo have a
totally éerobic method of composting, does it?

MR. UBERTI: Objection; asked and answared.

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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THE COURT: Sustained again,
MS. KOLER: Okay. Sorry. Okay.
The regulation doesn't say that you can't have an
anaexobic core of a pile, doss it?
Specifica}ly, no,
And it doesn’t say what percentage of the prodess has
to be aerobic?
No.
So these are things you'd have to find out from

Ecology?

Yeah. We would have to work together with the

“facility. If they are -- I mean 1f an operation is

meeting,'you know, the Sfd) with the nutrient balance,
porosity, moving the pile, that sort of thing,‘then wa
aSSume;fbr'tHe most part they're going to have an
aercbic process.

If it's not, then we'd have some sort of proof
thét shows otherwise. |
and -- but .to understand éerobic composting as it's
undexrstood by.Ecplogy you'd have to consult with
Ecology, wouldn't you?

" MR, UBERTI1: Objection; asked and answered.
THE COURT: Sustained.

Ckay. Mr.‘Christiansen, in your letﬁer you talk about
composting, and I'm directing you to Page 153, last

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 98201_
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. interpretation out of the famous 3{d}  Section.

30

paragraph.
Okay.
It says that -- third sentence down, you're talking
about compaction. Then you say, Ecology does not
reguire specific measures of oxygen levels. Then this
is the sentence I want you to focus on.
Okay.
It says,ngcilities should be ecperated and maintained
with technologies that allow for adjustments to the
conditions that supéort micro-blo growth.

Does any regulations say that?.
Net directly.
But that certainly is a éomponent of Ecoiogy's
interpretation of the regulation?

Yeah. - And I believe that would be, 'you know, an

Okay. And then the sentence that says, This means that
the operator must have the ability to adjust éhe
process parameters that lead to aercbkic conditions_in
the piles. -

Correct,

And once again, does the regulations say that?

I think it does. I think it does.! It says, "Where
comﬁosting facilities shall be designed with process
parameters and management procedures.” I would helieve

BMA Court Reporters 425-262-7277
3206 Webmore, Suite 12, Everett, WA 98201
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.. A. --1 couldn't-answer-that-because I don't-have-that -

conditions.

Now, does the regulations say that?

A. Not directly, no.

0

So' once again, this is a statement that is based on
Bcolegy's interpretation of the regulation?

Correct.

Now, you'wve heard the testimony today of Dr. Henry?

Yes.

© o 0 ¥

And you've heard him say ﬁhat the product that is
yielded by this process is a product that reflects an
aerobic process because it has an earthy smell instead
of a rotten egg smell. Does that, do you think that
that conclusion Qill have ény affect on Ecolo@y's

_ perceptions about this process?

expertise that -~ I would rely on my.experts.

Q. Okay. Now, it's my understanding -- in this letter you
said, in yoﬁr summary, If PTI disagrées with this
assertion, I think the assertion that you're talking
about is that if they have an anaerobic method --

A. Correct.

Q. -— it is incumbent upon them.to prove 1t to us;
Otherwise, any discussion by PTI on this issue needs to
be founded iﬁ science and be abie to stand up to peer
review.

BMA Court Reporters 425-252-7277
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37
1 rules were developed in a three year process involving .
2 public input, invelving input from all tﬁe various
3 parties who were involwved.
4 And we try not to Be too prescriptive in rules to
5 allow folks to have the opportunity te do things that
6 maybe don't specifically - if you set a rule specific,
7 ' you kill innovation. We're not trying to kill
8 & - “imnovation. |
g . THE COURT: Are you saying the rule is
10  intended to be more performance based than
11 prescriptive?
12 THE - WITNESS: Yeah.

Q. Can you explain that, what it means to have a rule be
more performance based?

o= 15-=-- A= Well, “you want =="It's’ actually -- I 'guess I would take 7~

16--- =~ -that back a little.bit. There is a certain aMount of

17 prescriptiye, too, because we aré asking for it to be

18 | controlled aerobic aegradation. ‘That's prescriptive,

19 . but we also’want to see In the end a product that's a

20 geod product.

21 So you know I, I withhold judgement on whether

22 it‘é'a good produét or not because I héven't looked at

23 the other testing parameters on it, but we believe that

24 ‘ the érocess -— and stand by -- that the process was not
% 25 aerobic controlled degradation.

B8MA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201

2415



2T

10

11

12

157

. 1 G'j'f'

17
18
19
20
21
22

23

24

o F OO O OO0 P Q0w

Well, if Pacific Topsoilslhad like an uncontrolled
process, don't you think there would be a whole bunch
of Clean ARir Authority complaints?

T will defer that to our compost expert.

Okay. And now I'm getting a little confused here.
Okay.

No studies have ever been done of this pile, have they?

Of this particular pile?

Yes.

I.den't believe so.

So all the conclusicns about it belng anaerobic or
aerdbic, we don't know with certainly, do we?

No. I have just what my_experts have --

So if we don't know with certainty, why wouldn't it be

38

good to find ouﬁnﬁggfr;v§$in§ on in Eﬁét pile?

Tt would be good.

THE COURT: He hasn't said it wouldn't be.

M5. KOLER: 'Qkay. Okay.
Would that then, if it Qas determined that an aerobic
degradétion process has occurred within the pile, would
that change Bcology's position about the large static
pile?

MR. UBERTI: I'm géing to object, that that's
a question of hypothetical with man& other
subconsiderations, how the study was done, what it

8MA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everatt, WA 98201
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was primarily aerobic, would that change Ecology's
position about Pacific Topscils' composting method?

I don't know that it would. It would be something we
would have to lock at, yes.

And the reason I'm asking you this, I mean the study
would be expensive -- |

Right.

-- if it's futile, Pacific Topsoils doesn't want to
spend $50,000 to do it.

Right.

So I mean, is it just like set in stone thét, no,
Ecology doesn't want big piles?

I don'ﬁ think it's set in stone; Again, I would defer

to my -- we would have to talk about this internally to

" figure out whether if's set in stone. Right now ~- I

“mean if someone could come up with an aerobic process

in a big pile that foll0ws the conditicns that are set
in the rules, then we'd have no way to say no.

But you're saying the rule as interpreted py Ecology.
So that would have to be manipulating the pile.

Because that’s what you inFerpret those regﬁlations'to
require, right?. |

They'd need to have some sort of —-- okay. If they
could show that over the course of the period of six to
nine months that this pile remained aerobic ~- you

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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know, I don't know. That's a good gquestion. I can't
give you a good answer on that one. I would need to
talk about thét internally. |

Ckay, ‘How long would the aerobic process have to go.
on? Isn't it true that the only reason why an aerobic
proceéévis to'ensure,tﬁat you have -- (inaudibie)

I would defer to the experts. I don'‘t know that. I'm
not an expert_in composting. |

So do you know why Ecoiogy wants an aerobic process?

I know that we spent three years writing this rule. I

-know there was a tremendous amount of industry input on

it, I know thaﬁ this is the product that came out of
that.

| So I base my belief on the assumption that the
professionals who ére out- there know what they are
doing, not just within Ecology, but_“iFhi?wPEiYaF?
industry, within universities, as well -- had ample
opportuﬁity to comment on this rule. Aﬁd if they think
that aexobic controlled process is the way to go, then
I'd be fully -~ obviously fully sﬁppo:tive of it.

And aren't there some coﬁpqnents of private industry
that strongly oppose Padific Topsoils' large pile
method?

I, I would assume probably yes =--

And I —-

BMA Court Reportérs 425-252-7277
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-— I don't go out and poll folks to find out what they -

like and don't.

Are you on any stakeholder committees or anything --
I am nct., Not in compost, no.

So that would be Holly Wescott?

It would be. .

Ckay. So you can't answer the question, that three

weeks of aerobic activity to kill pathogens is

‘sufficient?

I donft know if that's sufficient time, no., I don't

know that.

And, and you don't know if Ecology would be requiring

an aercbic process on time controlled pathogens?

I'm sorry.

‘Well, is it your understanding that you'd want’ asrobic

activity to contrel pathogens and odor?
I think that's part of it, but there may be other
reasons for that as well.

Okay. BAnd so if it were aerobic for a sufficient time

period to kill pathogens ard if bad smells weren't

being created, wouldn't that perhaps be an écceptable

method to Ecology?

Well, I would certainly add inte being on the favorable

.side, but I don't know if that's enough to push it over

the hump.
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What othef factors would --
1 don't know. That's -- again, I would rely on my
compost experts. Managers try to synthesize things and
understand everything that's going on. I don't get
into all of the details. And at times when I do, I
apclogize, but I don't remember all of the details:
Okay. All right.
’ M5. KOLER: Well, thank you very much.

THE WiTNESS: Sure.

THE COURT: Croséﬂexamination?

MR. UBERTI: Could I query if there are any
other witnesses? I belleve Mr. Christiansen is here on
my side of the case. If we're at that stage -- |

THE COURT: If, if whb has other witnesses?

43

You mean is°-she going to call other witnesses? |

MR. UBERTI: . Right. Yeah. 'Cause I would
not, I.w§ula just call himra; my witnéss and go through
what T was going to attempt to address.

. MS. KOLER: ©One moére witness.

The COURT: I was going to guess that there
might be one more. - -

MR. UBERTI: Okay.

CROSS-EXAMINATION

BY MR. UBERTI:

Q.

Mr. Christiansen --

BMA Court Reporters 425-252-7277
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Ecology should be considering?

It would be a consideraticn as long as they met the’

rest of the rule.

'But the rule -- a lot of the rule that we're discussing

today is Ecology's interpretation, isn't it?
Right.
Because the ruie is a pretty spare, skimpy rule as it
stands, is it not?
A sparé what?
The rule doesn't --
' THE COURT: She said it's pretty skimpy.
THE WITNESS: Oh, I thought she said stupid.
I'm sorry. I was going to agree with that.

THE COURT: You might not even want to agree

nﬂwith'skimpy,~but.ydu-woﬁldn't S8y the OTREIL WOILM, mrmri o mmmm e« s e =

Are there holes in the rules? Yes. I don't consider
it to be skimpy. I think it‘s fairly}compzehensive,
and it's a balance of being prescriptive versus not
prescriptive. I'm sorry, I can't think of the wozd I
waﬁted to say.

But if you were interpreting methodology‘in aqcord-with
the purpose of the solid waste handling statute, it
would seem that'you would be'needing to encourage
Compogting? | |

Yes, I mean -
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THE CQURT: Stop with your yes answer.
(End of Side 1, Tape 3.)
{Start of Side 2, Tape 3.)
THE COURT: You may continue.
Certainly recent policy within the state of Washington
also encouraged energy conseryation,'has it not?
Yes, it has.

So wouldn't that be a policy that you'd want to

- consider in evaluating a static pile composting method?

That should be part of it.,- You know, again, after
we've reéched envirdnmgntal protections or met the
regulations, yeah.

Then thefe is also a lot of concern to do about

greenhouse gases, 1s there not?

And you heard Dr. Browne testify‘tﬁat'a:static“p%le.
that is covered with organic overlay emits methane gas
Right.

-~ and piles that were constantly turning. So wouldn't
that also be a beneficial affect of a static pile that
Ecology might want to consider?

Tt could be, I'd also want to hear from our Clean Air
Agency and see what their thaught about emissions and
stuff, whether they'{re done stack tests.
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Again, it's looking at everything as a whole.
And Clean Air Agency and Ecology are certainly:
concerned about nuisance effects, like bad smells
emitted by ceomposting, are they not?
Yes.
And the fact that Pacific Wepsoils has been operating
so many years in making compost without a bunch of
Clean Air complaints would suggest that.that's, itt's
not an activity that's hard on-the environment?
I don't Enow enough about the location and the.claimant
cOnditions.at Pacific Topsolls to answer, answer‘thét.
But there's certainly some people in the composting
industry that have had treﬁendous Cleén Air problems,

are there not?

_ .Odor_issues?_.Yeah,

Huge odor issues, like hundreds of complaints-a year to

the Puget Sound Clean Air Authority?

I don't know the number; but a‘lot of complaints.

Yeah.

So it says, doesn't it, something about the efficacy of

Pacific Topsoils' method if they haven't had, 1f

‘they've had three complaints in the entire history of

their operations.
MR. UBERTI: Objection -~ multiple
objections. One, asked and answered. Two, it's -- no
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Did —=- were they at the Department cof 'Ecology heeting with you

because they were indicating they wanted to do studies of the

pile?

Yes.

And wasn't this comment of Mr. Bajsarowicz speculative then?

He's saying we think the inner core is anaerocbic?

I can't speak for what he was thinking.

But you --

He said it was anaerobic, so I take him at his word. And --

yeah,

that's all.

But you truly understood. that they had not done any studies of

the pile, did you not?

I had ne understanding one way or another omn that,

Q Well, wéren't they there to propose doing a study?

Correct.

But that doesn't preclude that they bad done previous

studies. I didn't.know. I mean, I don't -~ I didn't make that

assumption.

Well, didn't they indicate that the reason they wanted to do a

study is because their static pile had'ngver been studied?

I don't recall that.

I know we were there to -~ the

consideration was, you know, we had claimed, we believed, that

it's an anaerobic pile,

potentially doing a study to prove otherwise.

They came in to talk to us about

know, there was no discussion or we didn't focus on any

BMA Court Reporters 425-252-7277
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1t previous studies or not. It was, you know, what study do we do
2 ' now, .

3 Q But presumably if the topic was doing studies, don't you think
4 .~=— and you're talking about their pile and their method of -
5 composting., If they had done a prior study, don't you think

6 they ﬁrobably would have been mentioning that to Ecology?

7 A Probably, }eah. If they're on top of it, sure.

8 Q And yet you say —-- you say in your e-mail since PTI would need
9 to.prove their pile was aerobic tq be considered ip compliance
i0 witﬁ both the law and the rule, they Have -~ and they have

11 admitted otherwise, thefe is no reason for them to spend moﬁey
12 on a study. There is no other proof that would get past the

need to have a controlled aerobic process.,

So -= s0 you pretty much are ba;ing your cenclusion that

m&5~~-wnffwtheymhavemaqfanaerobicvmethod:oﬁ compdstiné'ppiphis“sﬁegulative

16 ‘statement of Mr.:Bajsarowigzrs;

17 A On == yeah. Based on what was said in that meéting, yes. I

18 would assume tha; they would come in with different information

19 . otherwise.

20 Q And -- and pretty much you say in that e-mail since PTI would

21 need to prove their pile was aerobic be consideréd in

22 - compliance with the fule;

23 A  Right.

24 Q And they have admitted otherwise, There's no need to do a.

25 ‘ study.
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1 ' - So PTI has the obligation to prove that their compesting
@ 2 methed complies with Ecology standards? '

3 A Correct.

4 Q And in this -- and is it fair to say that Ecology is primarily
5 relying on the statements made at this meeting about the study
’6 . in recént-—— in telling Pacific Topsoils théy need to change
7 their method?

B A Well, it was -- it was not just -- it was a conversation that
39 we had.. I mean, it was a meeting that went on for, I dén't
10 remember, an hour and a half, a couple hours. And so yeah,

11 that statementiwas there, but it was in context of evarythiﬁg
12 else we were talkiné about. .

and my impression from the meeting is that we left ~- we

did not dictate to PTI not to do a study. We said it doesn't
L e make- sense -to-do-astudy if you're saying it's anserobic. 'And -
16 to me we seemed to have left the room with that agreement.

17 Q -And is it fair to say that it's Ecclogy's position that Paﬁific

18 Topsoils, their proceéé is anaerobic unless ﬁhey -~ they prove

19 _ otherwise?

20 A Yes.

21 Q Buf now 'you note in the plan of operation they say that they

22 ~ have an aercbic method of composting?

23 A Right.

24 Q and Ecolegy hasn't done any studieé of their compost pile, have

25 they?
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1 A No.

2 Q And the plan cof ¢peration ~- if there haven't been any studies
3 done, wouldn't the plan of cperation be determined?

4 : MR, UBERTI: Objection. Beyond the scope.' We're now
5 _wéndering about plan of operations. We talked about the July
6 meeting.

T HS.‘KOLER: I guess if could I address this, I would
8 o like to taik about the study a little bit if we could. Because
9 I'm just baffled that tbere‘s just one épeculative statement,
10 and that's why we're here. Why in the world they wanted to do

11 a study.

12 HEARING EXAMIMNER: You're characterizing it as
speculative. You've elicited testimony from Mr. ngsafowicz '
today that —; and I think he said it last time too, That his

15 . statement Wa§ not based on'any prior studies.. | . -

16 "o “From what I have hedrd, 'I'm not cdnvindéd‘that:tﬁe other

17 éarties who were at ﬁhét meeting had any reason to expect that

18 the statement was speculative. And in fact, apparently Henry

19 . said the same thing at that meeting.

20 : MS. KOLER: But I think Henry prefaced it with the

21 fact that they hadn't done any studies.

22 HEARING EXAMINER:_ Well, I'm sorry that he's not here.

23 - But if a scientist makes a pronouncement about something

24 without having done studies First, that's not the normal

23 gcientific method. So I can imagine that somebody sitting
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there listening'to a, I believe, tenured professor say that

he's quite sure the core 1s anaerobic, which he also testified
again to this morning, you don't come -- you don't axpect a
scientist to testify definitively on somefhing that he doesn't,
know ébout.

So I can appreciate -- I think the problem here is
you're describing it as speculative. I don't yet know that we
have gotten anything from the other pecople who were there that
w&uld support the notion that they perceive the statement was
speculative at all.

MS. KOLER: But -- but there has been tes;impny that
the objective of the meeting was to discuss doing a study of
Pacific Topsoils study -- static pile. There had been no study
done previousi&.

e it - HERRING EXAMINER:"  Let me ask_this. _Mr. Christiansen,

- you'sald just a minute ago that DOE didn't dictate PTI not to-

do the study. And then you ended a sentence by saying
something like in fact I thought that's the way wWe ended the
meeting.

THE WITNESS: Right.

HEARING EXAMINER: What did you mean by that?

THE WITNESS: We wefe just -- they came in with -- you
know, they wanted to come and do a study on their pile to prove
that it was aerobic., So we got together, the Health

Department, our experts and their experts. We met, we talked
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asked before and you didn’t raise that objection before, so I'm

going -~

MR. UBERTI: I wasn't quick enough.

HEARING EXAMINER: I'm going to overrule it,

THE WITNESS: My belief on this is we have a stated
set of ~- in the compost guidelines -~ or in the rule, forget

the guidelines. Forget I said guidelines. In the rule 350
states how composting is supposed tp'happen as an aerobic

controlled process.

'If someone wants to deviate from that 6r prove that ip's
not as we describe in our rule, then yeah, the burden of proof,
I believe, is someone coming in with something different.
Basically there's == you know, it's the industry -~ ockay. I'll

stop.

-~ {By-Ms. Koler)- Okay.~~Well, I guess I'm trying to undexstand. ______ . .

like Lif the Washing?qn State Bar Associapion wanted to take
away Mr, Uberti's license to practice law, they'd have to show
that he had committed a felony or violated the rules of
professional responsibility. They'd have.to show a violation
of 'regulations. - |
‘Does the Health District or Ecolo@y-havé t; present
_proof that Pacific Topsoils doesn't have an aerobic method of
composting?
Ob#iously we didn't think that, because, you know, we procéeded

with the recommendation to the Health Department that we
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belieﬁed it was not an aerobic proceés, ydu know, based on our
collective wisdom. And they would need to prove that it was in
order to continue to operate as is.
And at this point in time after coming to this hearing do you
feel convinced that it would be silly to do a study of this
static pile demonstrating whether they have an aerbbic method
of -~

MR. UBERTI: Objecticon. It's beyond the. scope, as

well as that gquestion was asked of Mr. Christiansen during his

‘case in chief with Ms. Koler. You'wve got all those questions

et el ME  KOLERt—-I 'm just_seeing if_I have --

about would you consider or would it change your opinion
directed to Mr. Christiansen amongst everybody else.
HEARING EXAMINER: Sustained for the latter reason.

Further cross examination questions? No.

" HEARING EXAMINER: Okay.
MS., KOLER: I havé no further questions.
HEARING EXAMINER: Any redirect?
Mﬁ. UBERTI: I'm sorry, yes. One area.

" REDIRECT EXAMINATION

BY MR. UBERTI:

Q

" Exhibit No. 1, Page 154, is the letter of Januéry 4, 2006} that

you wrote to Mr. Hanada,
Yes.

The gquestion was asked by Ms. Koler in essence was the
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substantial reason for you.to have‘the attitude that they were
non~compliant -- you know, the statements made in July of 2006
about they say it was anaerobic or admitting it was anaerobic.
You had already formulated an opinion before that statement was
made, had you not, that it was -~ it was not in compliance with
’the reguiations, and that's in facf reflected in that letter of
January 4, 20067
Correct.

MR. UBERTI: Thank you.

HEARING EXAMINER: Further cross? And this time I
want it limited to thét one letter.

RECROSS EXAMINATION

BY MS5. KOLER:

Q‘
1 5, [P

~ anaerobic method of composting, was_it not?

And in that one letter that's an opinion that they had an

Yes',
No studies sup?orted that opinion?
Correct. Nome of our studies.
MS. KOLER: No further guestions.
MR. UBERTI: I have no further.

. HERRING EXAMINER: At the ;isk of proleonging this, I
want to make sure that 1 understand -~ and I may be asking
something that's been asked and answered. And I ask couﬁsel,
'both couﬁsel, to Bear with me.

'EXAMINATION
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‘Okay. Because the rule says a procéss which promotes --

Right.

-- agrobic, And as I think about this, the rule doesn't say a
process which never has and never may have aﬁy dnaerobic
activity occurring within it.

Right.

I guess I -~ to be honest I don't see that rule saying that the
entire process areally and temporally must bé always and
everywhére aerobic, But it says 1t has to promote aercbic,
which would certaiﬁly seem to suggest to me that you got o be
doing something. If you know there's going to be a time or an
area in which you are going to be fighting anaercbic

conditions, that Qou got to do something to try and get rid of

them.

‘Right. You want to keep moving towards_aergbic conditions.

Okay. Keep moving towards. Thank you.

HEARING EXAMINER: Any questions following up on that
one line that I asked?

MS, KOLER: No further guestions. -

HEARING EXAMINER: Mr, Uberti?

MR, UBERTI: No.

HEARING EXAMINER: Okay. Thank you, Mr. Christiansen.

THEAWITNESS: You're welcome.

MR, UBERTI: We have no further witnesses,

HEARING EXAMINER: WNo further rebuttal? Thank you,
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whole truth, and nothing but the truﬁh?

MS. WESCOTT: I do.

THE COURT: Thank you. Please state your
name and spell your last. '

THE WITNESS: Ho;ly Wescott, W-E-S-C-0-T-T.
THB COURT: Thank you.

DIRECT EXAMINATION

BY MS. KOLER:

Q.

S YES o m e e e R——

Good afternoon, Ms. Wescott.

Am I pronouncing your
name corfectly? .

Yes,

Now, you've héard Dr. Henry's testimony today, and

you're aware of br. Henry's expertise in the field of

composting, are you not?

Did you at one time work with Dr. Henry?

Yeah.

Was he at one time your supervisor?

Yes.

Where did you work?

Pac Forrest Research Station for the University of
Washingtdn in Eatonville.

And you've heard testimony about the fact, his

conclusion that it seemed that aerobic composting was

, taking place within Pacific Topsoils' pile, did you

BMA Court Reporters 425-252-7277° ~
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not?
I heard his testimony, yes.
And deoes that changs your perceptions in anyway abou;
this large static pile?
Change?
Ecology's perception {inaudible} or your perception? I.
understand you're one of the decision makers --

(inaudible.)

© Okay., I just want to be clear that I understand what

you're assuﬁing that I have as a perception, so...

THE COURT: If she's clear, that's good,
‘cause I'm not.

THE WITNE3S: Well, sheléaid - éhe used the
word change, and that assumes‘that she understands what
my -perception is. ~So I just wanted to be clear.

Did you note that he observed that aerxobic composting
or aerobic éegradation was taking place within that
static pile?

Inrpartg of the pile, yes.

And -does Ecology demand that the process be total
asrobilc -~ |

No.

So if aerobic degradation were occurring, might that

cause Ecology to reevaluate its conclusions about

Pacific Topsoils' static pile?
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Not necessarily.

And why would that be?

It depends on the degree of aerobic activity and where
it's happening in the pile.

And what degree of aerobic activity must there be?

I don't have any answer to that question.

Who would?

You know, work would -- we would consider that question’
based on literature and what's out there in iﬁdustr?
standards. u

When you talk abcut industry standar&s are you talking
about people in the composting industry in Washington?
Not just Waéhington. |

And -- so the regulations clearly don't specify what
percentage=of~the=process has=to-be-aerobiciy dothey?
No, they don't.

And they don't specify how long the process needs to be
aerchbic, do they?

Not in specific time frames.

And the purpose of having it aerobic for some period of
time was for pathogen kill, is it not?.

That's part of it,

' What are other purposes of that aerobic component?

For odor control, aerobic processes have benefit

composting in not.producing organic compounds that are
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And have you understocd over the years Pacific.
Topsoils' piles to be producing odeors?

I have heard that they have.

Really?

Yes.

Ara you aware of any Clean Alr Violations?

By seccnqhand'ianrmation, ves.

So you're claiming that Pacific Topsoils has had a lot
of Clean Air Violations?

That's not what I said.

Okay. Are you -~ aren't there some people in the
industxy that have had many, many, many Clean Air

Violations? .

I'm_aware.of. companies-that-have -had- several—air—————""

violations, yes.

In fact, hasn't one company had hundreds of Clean Ailrx
volitions? |

I don't know how many.

And doesn't that company use an aerobic method of
Eomposting?

That one particular company, yes.

And have you heard allegations that their final product

is’ smelly?

I've heard allegations that every single compost
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product produced in Washington State has had smelly
product.

And, and so you're saying there is no determination by
Ecology about how, how long the asrobic process needs
toc go on?

Not in a specific, some time frame,rno.

And the regulation doesn't specify that, does it?

No.

And are you on any stakeholder committees that have
discussed draftiné these regulations and so on?

Yes.

And are there people from the industry on those
committees?

They're past committees. They're not currently...

Okay,past-commitiees = rmm— oo s
Yes. We had an advisory committee to the Department of
Ecology. -

And did some of the people oﬁ the advisory committee,
were they from companies that had gmbraced particular
methods of composting?

Yes,

And were you aware that some of those individuals were
upset about Pacific Topsoi;s' large static pile method?
Iﬁfbrmal conversations, dﬁring that process, during Ehe
rule development process.
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Did those informal convexsafion cause you to conglude
that some people in the composting industry disapproved
of Pacific Topsoils' large static piles?

I wouldn't say that's a true statement.

S0 there has besn no pressure. on Ecology to cause
Pacific Topsoils to discontinue their large static pile
method by notice of industry?

I wouldn't say that's a -- I wouldn't agree with that

statement, no.

No, you wouldn't? Okay. And the regulations don't

prohibit large static plles, do they?
No, they don't.
And would Ecoldgy be interested in finding out exactly

how the large static pile methodology works?

"I wouldsay,yes T I'm in a stack level position. I

don't make those decisions.

Who makes that decisions?

It would most likely start at my immediate work group
that we discussed earlier, the Qrgénics Job Alike Group
and our program. The Solid Waste Program Managément-
Team would make that kind of a decision.

But if it were shown that aerobic degradation occurred

within the static pile, wouldn't that be a persuasive

factor to Ecology?

It would be persuasive. 1It's not the complete picture.
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Whaﬁ is the complete picture?

A more complete pictﬁre would include the degree of
control that's happening at the facility for that
particular method, |

And what the -- certainly the regulation, that WAC

\_/

173.350.,220 (3){d)}, it doesn't specify how the control

is to occur, does it? f\\ )

It does not.

S0 that's réally lLeft to the discretion of_Ecology?

Né, actually -- excuse me. The requlation requires
ﬁhat the facility be &esigned and that it be_managed in
a manner that'promotes aerobic decompesition. It has
to take intq account the design, gﬁd also the operation
has teo take into cohtact the different composting

parameters that are listed there,

“ And ‘didn't Dr. Henry's commenta about Pacific Topsoils'

operation- indicate that they tock into account all of

those parameters? | |

He mentioned each parameter. I don't agree with hié assessment.,
Ana why don't you agree with his assessment?

Farticularly the one about porosity I disagree withl

The large pieces of wood do provide pore spac; within

the pile. When‘a pile is fhat big it's not just the

pore space inside the pile. The aeration that héppens

in a composting process depends on convection airflow,
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convective airflow.
And with a pile that bilig -- the length of the pile
375, I think, feet long, 150 feet wide, and 40 feet
high -- is a pile tﬁat far exceeds any of the cothar

operations that I'm aware of, that I would consider to

_ be promoting contrelled aerobic degradation.

"But you just lock at the regulations, and they consider

ali of those factors. It doesn't even say how.those
factbfs have to be considered in the process, does 1it?
NO.-

So that's a judgment call bf Ecology, isn’t;it, how the
factors are implemented?

I believe that tﬁe composting industry and the manuals
and the literature ocut there really speak to how to get

to those parameters.

ASo"youﬁwould.havé to rely on that industry literature

in order to understand how those standards work?
For an outsider‘perhaps.

And you heard Dr, Browne and Dr. Henry testify about

- just the advantages with respect to energy use of a

static pile, is that_a.consideration that interests
Ecology at all?

Energy interests. Ecology. It's not the topic of this
particular permit condition. |

So that's not something, that's not a factor that
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Ecology would consider in evaluating the composfing
method?

No,

And would the -- in evaluating the composting method
would Ecclegy consider the State policy which favors
recycling and economical recycling? - |
We pfomote rzcycling at the Department of Ecology. I'm
not quite sure what -- if you could.repeat the question
again, maybe .I could be more clear.

Weuld it be a factor, when Ecology considers Pacific
Topsoils-I method of composting, that it's an economical
mode of composting and the state statute discusses
economical sound recycling methods?

Economics is important. If the process itself and the

management and control of the composting in that very

~-large:static-plle doesn't meet the definition in the

statute and in the regulation, then‘i; doesn't meeﬁ the
definitioﬁ. |

But you'd concede that the regulation doesn't imply .
controlled aerobic decomposition?

In a definition, no. It does not,

So you'd have to depend, would you not, on industry
literature in oﬁder to understand the meaning of that
term?

Yes, and perhaps training that is offered.
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_ Through Ecology?

No. The Washington Organic Recycling Council.

And does industry literature discuss static piles at
all?

Yes.

It does?

In handbooks I've seen references to large static
piles, yes.

And do they categorically say that they're anagrobic?
No, not catégorically. They do talk about, about the
fact that large static piles have anaerobic activity as
almost ~- the way I've read the reviews and soﬁe of
these references that I'm referring to are in manuals.

So it's not a peer-reviewed literature paper that I'm

‘referring to, “but they mention large’static piles. And

w+.that it. is pretty much taken for granted that it's

anaerobic in the inside of those piles.

But you heardlDr. Henry testify today that evexy
composting method has anaerobic timés, did vou not?
Yes.

So there's no totally aerobic method, is there?
Correct.

And the State doesn't have any standarxds which_define
what percentage of the pfocess needs to be aerabic?
Correct.
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So it becomes largely a judgment call on Ecology, does
it not?
I disagree with that summary.
So how is it determined what percentage of the process
needs to be aerobic?
It's not just about the aerobic, meeting the definition
includes aerobic, but it also controls -- includes the
concept of controlled aerobic degradation. And control
meang control of each of thé diffe#ent.composting
pafaméters. -
Does it say contrel of each composiing ﬁarameter in the
regulation.
It refers to in that section.that we have been rééding

Well,” show me in 173 where it says that.

~.-This.-Isn't the right one.. It doesn't use the word

control in this paragraph.

So that's more of an Ecology interpretation, is it not,
or industry interpgetation?

Both.

So it depends on industry knowledge and Ecology
interpretation?

Yes.

And your conclusions about ﬁorosity -~ Dr. Henry
testified that there were big air pockets and that
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there was aercbic degradation going on 20 feet into the
pile. Deces that change you conclusion, that if you
drive over the pile it compacts it and you don't have
aerobic activity going on?

Could you repeat the guestion, please.

I believe there was testimony that there were air
pockets in, in -~ that there were air -- or that the
temperature 20 feet into the pile was sufficiently high
to contrel pathogens, which would indicate aerehic
activity, would it not?

Initiaily, ves.

And isn't that the whole point of aerobic activity, is
-- {inaudible) bathogens and control odox?

Those are two main reasons to want to have aerobic

—~decomposition, yes.

.80 if -those purposes we're being served, wouldn't a

system be sufficiently aerobic?
No.
Why is that?

Because over a six Lo nine wonth periocd the oxygen in

_those pore spaces, that you just spoke about, is being

used by the microorganisms and compaction happens.
You've got a 2d foot layer of méterial. Then a
maéhine, a heavy machine that's going down and packing
along the way as it -- okay. 5o I got the two
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what I think I said. That there were -- I have heard
conversations that there were, what we call in the
industry, odor events at Pacific Topsoils.

And are you aware of many events or very few events?
I don't know how many..

Q; Okay. 8o Pacific Topsoils certainly has not been a
composting industxy that's had a lot of clean air
problems, has it?

A, I'm not aware of very mény odor complaints coTing from
Pacific Topsoils.

Q. And their Mill Creek épération was abutting residential
homes, was i; not? |

A. I believe so.

Q. And it was there for years and years and years, was it
L T, e
A. I don't know how long.it.was there.

MS. KOLER: I have no further questions.
THE COURT;. Cross-examination?
CROSS-EXAMINATION
BY MR. UBERTI:
Q. | Ms. Wescott, i'm going to cross-examine you here.
Let's go back for a second and talk about odor. You
made a comment about not necessarily, dependlng upon
the type of materials at a site, whether or not it's --
© sulfate --
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1 that standard for stability. 2nd.I suspect it has to

2 " do with retention of the material, the time frame. It
3 would need to be longer.

4 TEE COURT: Thank you.

5 Redirect? L
6 MS. KbLER: A couple of questions, ‘

7 : ‘ REDIRECT EXAMINATION

8 BY MS. KQLER:

9 Q. Ms., Wescott, T understand that you helped to author
10 ' this letter, the Januvary 4th, 2006 letter that was sent
11 -

12 A, Yes,
Q. ~— about this matter. And you seem to -- you talk

about large static piles do not allow for adjustments

157777 in the composting process. That statement is made.

16 Does the, does the regulation require adjustménts in
17 the compostiné process?

18 _A. ‘Tha ﬁegﬁiation requireé that the management, Ehe

19 : operat;on of the materials themselves -- and here's
26. _  what it says: It has to take into account porosity,
21 nutrient baliance, pile oxygen, pile moisture, pile

22 temperature, and retention time,

23 Q. But absent knowing about industry standardé, I mean we
24 don't know what -~ take into account -- that means

think about it, doesn't it?

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 68201

2453



10

11

12

22

23

24

) -8
That;s not what it means to me.
Okay. But, but strictly -- like thinking that it means
that you have to manipulation the pile, that's not a
stated requiremént in the regulations, is it?
To manipulate the pile, no. That's not a stated

requirement.

Because you say, facilities should be operated and

maintained with technologies that will offer
adjustﬁents to the conditions, support micro—bioj
growth. Thi;lmeans the operator must have the ability
to aajust the process barameters that lead to aerocbic
conditions in the piles, The regulation dcesn't say
that those adjustments have to be made to the‘pile,
dees it? -
Decesn't sayfthat“explicitlyi“‘"
MS. KOLER: Thank you.
MR, UBERTI: Nothing furthex.
THE COURT: Thank you, Mé. Wescott.
That's-your last witness? Quickly, please,
MS. KOLER: Dr. Peckich,
(Cohversation had in the background.} -
THE COURT: Just so it's on the record,
Mr, Uberti must leave gt 5:30. Ifm having a real quam
here, and I sharea it with céunsel -
Come on and get teo your. chair.
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what kind of aerobic composting methods are available?

No[ it doesn't. I don't really think it's really intended to
tell me what kind of composting methods are available. I think
it's telling me what they refer to as composting material which
iz -- I can read it.

Why don't you do that.

Organic solid waste that has undergone bioclogical degradation

.and transformaticn under controlled conditions designed to

-promote aercbic decomposition at a solid waste facility in

compl;ance'with thé regulation requirements of this chapter.
Matural décay of organic solid waste under uncontrolled
conditions does not result in composted material.

Now, at Pacific Topsoils do you just heap up a big pile of yard

waste in a pile and let it degrade naturally, or what do you

C 15 de? e B
16 Ho, absolutely not. We -- like you were mentioning eérlier,
17 it's a vefy céntrolled process as faf as how the piles are
18 built. They are compost for any --— at least six months.
19 ‘Usually ué to_eight to nine meonths. They -~ the ﬁatefial that
20 comes in is modified and the iﬁgredients are properly mixed
21 prior to it being finallé placed on the compost'pile-fgr --~ for
22. cémposting.
23 "And do yoﬁ have employees who are actively oversesing the
24 ) coﬁpost pile?

We do, yes.

BMA, Court Reporters 425-252-7277 -
3206 Wetmore, Sulte 12, Everett, WA 98201

2599



46

5o do vyou have employees whose exclusive responsibility is to
2 manage the pile?
3 A Yes, we do.

4 Q aAnd -—

5 HEARING EXAMINER: Excuse me, is there -- I don't khow

6 this lady. With all deo respecﬁ to her, I don't like somebody

7 looking over my shoulder. .

8 UNKNOWN- SPEAKER: Oh, okay.

9 o HEARING EXAMINER: There are other chairs around the
10 room. _Thefe's one right there and theré's two back there. I
11 don't think she really needs to be in a position where she can’
12 read the notes that I'm taking during this hearing.

UNKNOWN SPEAKER: I apologize,

MS. KOLER: Dr. Brown would you like to sit here.

15 - ... . UNKNOWN SPEAKER: I certainly didn't mean —-
16 . HEARING EXAMINER: I'm sorry to interrupt,

17 Q {By Ms. Koler) Okay. So =-- okay. And so do you understand

18. that that reguiation means when you read the statute that‘says
19 .. controlled aerobic conditions? Doeé the statute defiﬁé those

20 - conditions?

él A Controlled aeroblic conditions. No, it does not, °“It-does nbt

22 define what controlled aercbic conditions,mean,

23 Q So that kind of leaves you in a gquandary about what they mean?
24 A Sure,

25 . Q And certainly your compost pile is -- is it in your opinion
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I'm just handing you a copy éf that letter to refresh your
memory. |
What essentially was Cedar Grove urging the Department
to do? The District to do?
My understanding in looking at the letter was that they have

appealed our permit and were trying to either have us change

our method now or close our facility ensuring that there’s

plenty of composters in there that could handle our material.

" And did it surprise you that a compeser was urging the Health

District to jerk your permit?

it surpriéed me, yes,

And the letter was on Cedar Grove letterhead?
Yes,

And who was the letter signed by? It was signed by Cedar Grove

cand who else? . . L e it e e e

Signed by Cedar Grove and several additional composters.
What were tﬁe other ones? |
Bailey Compost; Green Earth Technologies; PCRCD; also known as
LLI; and Worth Mason Fibers. |
And to our knowledge do any of these companies have difficultly
marketing your compost?

MR. UBERTI: Objéct to the relevancy.

HEARING EXAMINER: Speak up then,

MR. UBERTI: I object to the relevancy. The fact that

what other composters are doing or not doing in their market
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1 shares is immaterial in this process,

2 HEARING EXAMINER: Ms. Koler.

3 MS. KOLER: The only -- I think it's just a concern

4 that, you kaow, we have Cedar Grove here today and that Cedar
5 Grove is on committees and so on with Department of Ecology

6 officials. And it appears that they're activély uréing the

7 _ Pepartment to pull Pacific Topsoils! permit.

8 _ HEARING EXAMINER: I'm going to sustaln the ocbjection
9. - insofar as you would seék_the carry this line of questioning
10 any further,
1% : MS. KOLER: Okay. I have no further questions of Mr.
12 Bajsarowicz. -

HEARING EXAMINER: Thank you. Mg. Uberti, cross

examine.

15 S CROSS EXAMINATION

16 BY MR. UBERTI:

17 Q Sir, could you first of all tell us the date of the letter that
18 you have in front of yoﬁ?

19 A The Cedér Grove letter?

29 Q Yes.

21 8 January 16, 2007.

22 Q@ And the pernit that we're talking abput todéy was isstued when
23 to Pacific Topsoils. '

24 A - The solid waste permit?

Q Yes.
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1 M3. KOLER: I have no further questions. Thank you.
2 ' ‘HEARING EXAMINER: Mr. Uberti, any questions?
3 MR. UBERTI: No questions.
. HEARING EXAMINER: No? Thank you.
5 THE WITNESS: I can continue on your lessons if you'd
6 like.
7 . HEARING EXAMINER: ~No, that's okay.
8 - THE WITNESS: And I can provide you with excellent
9 | composting facilities too for backyard.
10 - 'éEARING EXAMINER: Thank you. If you need to get back
11 to the U, you're free to go. Or if you want to-stay and '
12 liéten, you're free to stay and listen.
' Who would you.like to call as your next rebuttal
witness? |
15 o ommmm MS '."_'Z"KQLER:..._.MI,L ...Baj.sa..?.oy}icz- e S
16 HEARING EXAMINER: -Mi. Bajsarowicz, you're still under
17 cath, sir. | | 7
18 THE WITNESS: Ckay.
19 HEARING EXAMINER: Go ahead .
20 ) . DIRECT EXAMINATION
21 BY MS. KOLER: ‘ ’
22 Q Mr. Bajsérowicz, you've heard a lot about the fact that Ecology
23 and the Health District put a lpt of credence in the statement

29 that you made about the anaerobic inner core of the compost

pile, have you not?
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I have, yes,
And- when you made that statement, did you have any scientific

data to support that statement?

No. The only thing we had was discussions I had with Dr. Henry

out on site. It was not based con any studies that we've done.
mnd -~ and 50 you were -~ you were specu;ating'when_you made
that statement? -
Yes. I ~- we didn't know.
Okay. And you just heard Dr. Henry say that he doesn't have
certaintf about whether there is indeed anaerobic inner core?
No. ¥e don't have - we haven't studied the pile that
intensely.
Now, you heard a lot of testimony about the fact that Pacific
Topsoils did not promptly respond to the January 4, 2006,
L Did Pacific Topsolls just sit back and say we're nbt
going to do anything?
No. The letters that we received were very much a‘concern_to
us; After we received them, we had meetihgs internally to
figure out how we could approach them. And I ended up
COntactiné Dr. Henry sometime I think in April. On May --
beginning of May we met him out on ocur composting éite.

MR. UBERTI: Excuse me, Mr, Examiner, it appears that
the witness is reading or at least he keeps glaring down on

some document.
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THE WITNESS: I'm looking at -- I'm looking at —-

MR, UBERTI: And I don't know what he's locking at.

HEARING EXAMINER: I'm going to -- to the extené that
he's using scme documepts to refresh his memcry and
rgcollection, I'm going to al;ow it. We domn't have to have the
document entered any more than a police repert has to be
entered when the officer's testifying. In fact, I'm sure
you'ie aware that lots of attorneys would cobject to the entry
65 thé police report, Let him use it to refresh his memory,
but they doﬁ't wént it in the record.

MR. UBERTI: May I request to have an opportunity to
see what he's looking at, however?

HEARING EXAMINER: . It's okay with me if it's okdy with
them. I don't care. '

e MR;,UBEﬁTI:ffThank'you.-%~*m~

(By. Ms. Koler)  Mr. Bajsaxowicz, are those.-- are you referring --

to --.what's the document you're logking at?

The document I'm looking at are just specific dates that I

looked up for the timeiine of how we begah our conversation

with Snohomish Health District/Department of Ecélogy/University--

of Washington study. -
Going back to what I was saying, the beginning of May

2006 was when we had a meeting out at our Maltby facility to

discuss some .possible approaches to doing a study that would

clarify the blg question of how cur process works so

BMA Court Reporters 425-252-7277
3206 wWetmore, Suite 12, Everett, W_A 98201

2240 -



10
11

12

15

16

17
18
19

20
21
22
23

24

25

15"

effectively.
HEARING EXAMINERf We need to change the tape,
(End of tape 5, side 1) |
{Beginning of tape 5, side 2}
HEARING EXAMINER: Okay. Thank you. You may
continue.

THE WITNESS: We were primarily operating from Peter

. Christiansen Department of Ecology's employees letter, which

said if Pacific Topsoils disagrees with our assertions with our
composting prdcéss, it's up to them to prove to us otherwise.
S0 we took it upon ourselves to do a study and to see if

we can present something to both Snohomish Health District and

‘the Department of Ecolegy that would prove that.

By May 15, 2006, Dr. Henry provided me a scope and

_budget for performing a composting study. Within the next few

: days -I'contacted Snohomish Health Districty and I 'was primarily -

dealiﬁg with ¥Mr. Crofoot to tell him what we'ie planning on
doing, 1In discussions with Snchomish Health District they said
Department of Ecology also weuld be involved in'this'procéss.
We went back and forth a few times. Finally in mid-July
we set up a meeting with quite a few different represeﬁtati%eé
from the Department of Ecology and Snohomish Health District to
diécués what we were planning on deoing as far as the study is

concerned.

The reason for the meeting was No, 1 to tell them here
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1 is how we're planning on zpproaching this letfer that you've
2 : written and this -- this quéstion.that needs to be answered,
3 and alsc we wanted their input on what would be neceséary for
q their incorperation.  OCbvicusly, we're notrgoing tﬁ pay to do a
5 study like this unless we understand it's going to be well
] taken in and accepted. There's éo sense for to us spend ﬁhat'
? money for no reason.
8 " The ﬁollowing month I had several conversations --_ the
g ouﬁcome of this-meetipg was thank you for presenting what you
10 want to do, we're geing to discuss it internally, and we'll get
11 ' back to you, The following —
12 HEARING EXAMINER: That would be August?ll
THE WITNESS: That wouldlbe, yes, I think August.
HEARING EXAMINER: Of '06.
;;mmmlam““m_wnﬂ,_thwquHEwWITNESS:" So during,tﬁg;;gmaéggg:uoﬁ“gglymgngmm”;“_m_A
a6 T o iAugust=SnbhomishmﬂealthnDistrict-andeepartment‘of~Bcclogy -~ I
17 dor't know what happened obviocusly behind the scene —n'but they
18 were having internal meetings to find out what they thoughﬁ of
19 our proposal.
20 Then on August 29, 2006, we received a correspondence
21 from Snohomigh Heélth District saying that the outcome of the
22 - study would not change their opinion on our composting process.
23 And furthermore, they decided what to do with renewing our
24 . ' permit, which was that they were geing to put a three-vear time
25 frame us to come into compliance. And it’s'prudent on us to
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either No. 1, change the way legislation is written or change - -

our method of composting to be in compliance.

That's when we contacted our attorney. Once we received
the new permit, we appealed the copdition and here‘we are
today.

{(By Ms. Kolerx) And Mr. Baijsarowicz, I'm showing you an g-mail
that was obtained through a public records requést to Geoffrey
Crofoot from Mr. Christiansen.

Was there any statement in that e-mail that surprised

-you somewhat about ycur static method of composting?

Where am I looking?

HEARING EXAMINER: Is this an e-mail that's a record

in the proceedings?

MS. KOLER: No. We -~ this is a rebuttal document

that _I!ll_ inkreduce.. . .- e

.. THE WITNESS: It.was.incumbent upon’ PTI to prove their
piie procesé was aerohic. We propééed this because we expected
PTI would want to aréue they met state law. - The legislature
passed on the amendment of RCW 70~-93 on 19898. ‘

And then -- okay. It says, "In ¢ur meeting with Janusz

Bajsarowicz on July 17th here at Northwest Regional Office;" --

I assume that's what that stands for ~- "we heard from Janusz
that PTI admits that the center of their pile at Maltby is

anaerobic.,”

The only thing that would concern me with that statement
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is I havé ﬁo idea what the center of ocur pile is. That's the
whole purpese of doing the study to try and find out what it
is. So if I made that statement, it might hawve been a
statement that I ﬁade in a meeting, but I'm not relying on any
data of any kind to prove that that's correct.

MR. UBERTI: For the record, I think that might be ~--
is that dated August 14, 20062 |

MS.‘KOLBR: Yes.

“MR. UBERTI: - That would be probably 202. Exhibit 1,
Page 202, |

HEARING EXAMINER: Wow, that oneris from Christiansen
to Crofoot. 1Is tﬁat whatryou're locking at?

THE WITNESS: Yeah. From Christiansen to Crofoot.

HEARING EXAMINER: I thought it was from Crofoot to

. somebody the way it was described.

-ATHE,WITNESS:”ﬂThis is-August- 14, éODS.

HEARING EXAMINER: From Christiansen to Crefoot with
ce's to Westcott, Sharp, and Maugr; is that correct?

THE WITNESS; Don Mauer, yeah.

HEARING EXAMINER: ©Okay. That is -- apparently then
it is of record. It's Exhibit 1.202.
{By Ms. Koler) Did it surprise you that based on. that
statement of yours that Ecolegy has decided that it's not

necessary to have a study done?

Yes. 1If they made their decision based on that statement, I am
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surprised.
And you don't have any background in composting, do you?
No.
I mean, you are not a composting expert?
No, I'm not.
And so you think it still would be valuable to produce some

evidence actually showing how your composting method works that

. further studies --

Absolﬁtely. It comes down to the fact that we create a great
product, we can'f keep it on hand, and we waﬁt Eo demenstrate
why it'creates that product.

Now, you need a permit from the Health Department -- excuse me,
from the Puget Sound Akx Control Authority to operate your
buéiness, do you not?

Yes, we do.

“‘and 1'm showing you-a copy of that-permit. And could you read

to us Condition No. 87

Sure. "Each compbst'pile shall remain in place for. at least
gix months undisturbed. Reclamation shall only occur after éix
months and only when both the internal temperature of the -
compost pile drops to 20 degrees Celsius, 68 degrees Ea;enhéit,
abave ambient. And a Solvita test shows that the compost has
decomposed to a finished state., . Reclamation shall cease should

distinct odors be released when the pile is broken into and

shall not take place during temperature inverslons or during

BMA Court Reparters 425-252-7277
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periods of calm, less than 4 khot winds.

S5ite personnel shall use a windsock and weather report

to determine when to cease reclamation operations. Temperature

readings and samples of Solvita shall be taken at least 9 feet
into the pile.

M3. KOLER: Okay. Now; this is by the way Page 109 of
the record that's been submitted, and it's Exhibig.No. 8. And
this is the condition proposed by the Puget Sound Aixr Pollution
Conérol'Authority.

HEARING EXAMINER: Exhibit 1092 No. Yes, I see it.

1 see what it is you‘xe-reading. Condition No. 8. Exhibit

1.109.

. (By Ms. Koler) So does it pose a dilemma for you that -- the

Puget Sound Air Pollution Control Authority is telling you you

shouldn't move yodr.pile arcund, isn't it?

.-.Qh; "absolutely. 'Yes, it does. the way we current compost.

And their -~ the -- one of the concerns that the Puget Sound
Air Polluti@n Control Authority is odor, is it not? -

Yeah. I would gquess to say that's fheir primary concern, but
I'm not sure of that. \

And have you‘had a gobd relationship with the-Puget-Spund air
pbllutién control authority with respect to your composting
method? |

Yes, we have.

And do you -~ how many complaints do you have about your

BMA Court Reporters 425-252-7277
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operation —-

MR. UBRERTI: I'm going to object.

(By ¥Ms. Koler) -- as compared to other people in the -—-

MS. KOLER: There was some ~- there was --

HEARING EXAMINER: There was direct testimony cn the
history of complaiﬁts through Janusz. And he's nodding his
head. He knows.

THE WITNESS: Yeah.

HEARING EXAMINER: He can't rebut his own testimony I

hope.

MS. KOLER: There was some testimony from Ms. Wescott
to the effect -- and unfortunately we don't have the record so
I can't peint to it -- about the fact that there were odor

complaints about this operation. So this would be proper

rebuttal testimony.

' HEARING EXAMINER: He had previously testified about
it before she testified. -

MS. KOLER: And then --

HEARING EMAMINER: I'll give you -- again, I'llL give
yoﬁ five minutes max since vou're probably going to be asking
him to say ﬁhe sane thing_he said before. |

MS. KOLER: BRctually I'm not.

HERRING EXAMINER: Okay.

Mé.’KOLER: So leb's go.

{By Ms. Koler) So Mr. Bajsarowicz, have you had a relation ~--
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have you Had ~=- have you understood from Puget Sound Air
Pollution Control Authority that you have many fewer complaints
than other operations?

MR. UBERTI: Objection. Célls for hearéay.

HEARING EXAMINER: Sustained.
{By Ms., Koler} Mr. Bajsarowicz, I'm showing you a letter that

was written to Daniel Syrdal at Heller, Ehrman, %White and

Mcauliffe, and it's a letter from Claude Williams at the Puget

Sound Air Control Authority.

And could vou look at that letter?

Sure.

~And read Mr. Williams' comment about Pacific Topsoils

" technolegy.

This is I guess the second paragraph., "Pacific Topsoils has
demonstrated that its technology is capable of operating with
no odor problems... Puget Sound Clean Air Pollution Control —
Agency has identified the critical work practices and
operational controls that Pacific Topsoils has used to achieve
this level of control and listed them as an approval -- as
approval conditions."
And Mr. Claude Williams, who is an Air Pollution Control
engineer, was responding --

MR. UBERTI: Objgction. She can't testify to what he
is or isn’t.

HEARING EXAMINER: Sustained,
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(By Ms. Koler} Mr. Williams was responding to a letter from
Mr. Syrdal. And what did the topic of the letter from Mr.
Syrdal seem to be il you were to read the summary in the first
péragraph? -
"We have reviewed the comments submitted in your April 15,
1598, letter concerning Pacific Topsoils proposed combosting
facility in Woodinville.”

‘Sb to me reading this letter it's asking for Puget Sound
Clean Air'sropinion on us establishing, I assume, our new

composting facility at Maltby at the time we were building it,

-ox trying to get approvals for building it.

And does he seem to be rebutting allegations that maybe you
shouldn't be given a pefmit?

Not from what I just read tec you earlier.

m e S - KOLERe - -T'd-like to ask that this letter be

introduced as an exhibit.

HEARING EXAMINER: Any objection?

MS. KOLER: And this letter wés‘obtained through a
public recerds request from the Snohomish Health Distriet, so
they had that letter in their possession. .

MR. UBERTI: So th;s letter iQ a letter apparéntly
dated July 9, two-thousand -- 19982 '

M5. KOLER: When -- it's from when the --

HR. UBERTI: I juét don't know what Ehat means in

terms of a date of the letter.
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1 Why they didn't change -- why ‘they didn't felt they didn't need
%Q 2 te or why they dida't .change their method immediately.
3 THE WITNESS: We didn't change our method to begin
q with because it's obviously No. 1, a very expensive thing that
5 you would have tc go through to change your whole composting
6 process and your asphalt pads a;'ld how veour whole site is
7 situated. .
8 And No. 2, we firmly believe that we create a good
9 pro;:iuc:t and we don't-have data to say that it dpesn't meet that
10 definition. We be;ieﬁe that it does meet that:definition. And
11 we're trying to prové -- we're trying to do a study to prove
12 “that. |
. 13 Q (By Ms. Koler) And were there any risks posed by changing'this
% 14 method of composting?
|15 A . There's some uncertainty. And what would happen, what the
16 product would end up as -- oby,iouély we- -c-f;a-at;riar ééod pro;ﬁct,
17 When you have scmething that's go_ing well, you're reluctant to.
- 18 make changes that would chanje_ that good product to be
19 ‘modified‘.
20 Q And you heard a lot of testimony on May 10th to the effect that
21 Pacific Topsoils has a large uncontrolled static pile and that
22 it dose not compost in accord with the regulations specified in
23 WAC 173,350.100.
24 A Mm-hfnm.
25 | Q Is that correct?

BMA Court Reporters 425-252-7277
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I did hear testimeny, yeah.
Aand tell us, If you wéuld, if Pacific Topsoils -~ if the design
of their composting facility considers porosity?
Yes. We consider porosity by the fact that we add bulking
agents. We don't grind our wood prior to it being placed in a
compest pilae. _ '

MR. UBERTI: I'm goiﬁg te object to this. This was
testified to in direct by both Janﬁsz; as well as Professor
Henry.h_Pért of his slides.

MS. KOLER: 'Now ~- given an opportuﬁity Lo respond?

HEARING EXAMINER: fes.

MS, KOLER: Well, I think that it's relevant and it's

rebuttal testimony because not only did Mr. Uberti, you know,

talk about this big uncontrolled pile of solid waste in the

;response.memogandum;fbut"every'offic;al”qhdﬂhqggggﬁggf;égmgag;J_u_

claimed that Pacific Topsoils has maintained a big uncontrolled
pile that does not comply with the Specifications in WAC
173.350.100,

HEARING EXAMINER: This witness did testify, and.
actually'Mr. Malins testified more to the point, as to how the
procesé was run. And I can appfeciate that there;s a fine line-
between rebuttal and ﬁust-having the witness say‘again what
they said the first time.

Part of why I'm here is that I have to make judgments

between what witnesses say that don't agree with one another.
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MS. KOLER: and I think the crucial question before

the Examiner today is does this method meet the specifications
in WAC 173.350.100. So I think this is very relevant,

HEARENG EXAMINER: Okay. I want to hear something
that I didn't hear before.

‘MS. KOLER: Okay.
{By Ms. Koler) ‘how do you deal, Mr. Bajsarowicz, with pile
moisture?
In the past I think beginning from some discussions I-think
back 1998 we started ﬁsing leachate., We recycled it and
started using it on our pile,

HEARING EXAMINER: Started using what?

THE WITHESS: Started using leachate, which isra

liquid byproduct --

leachate is. I just didn't understand what you said. 'I

apologize.
THE WITNESS: So we currently -~ to answer your
guestion, currently we use water. We use water on site. In

the past we're .cutting down our use of leachate, but we moisten

the pile --
HEARING EXAMINER: Last time I was told that you --

not only you're cutting down, I was told that you do not use

leachate anymore. That you're connected to the sewer system.

THE WITNESS: We are --

BMaA Court Reporters 425-252-7277
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1 ’ HEARING EXAMINER: Are you modifying the testimony
2 that I.think Mr. Malins made that séys we, do not put ieachate
3 on the pile anymore? Was his testimony wrong?
4 ' "THE WITRESS: His -- do you want me to answer that?
5 MS. KOLER: Yeah.
6 HEARING EXAMINER: That's a -— she can’t testify.
7 THE WITNESS: He -- yes. We still have leachate
8 .storage tanks on site and we still have the ability and may use
g leachate ihitiaLly in our cempast.
10 ' HEARING EXAMINER: Do you?
11 ‘THE WITNESS: Currently we do dot,-no.
12 HEARING EXAMINER: You do not?
13 : THE WITNESS: Ne.
% 14 HEARING EXAMINER: Okay. 5o what he said is not
Mﬁls L UALEUR?. SIS T T
A6 THE WITNESS: No, it's not untrue.
17 HEARING EXAMINER: Okay.
18 . THE WITNESS: We have -~ we have storage tanks there
19 ' ‘that were fairly -- that we maintain on site, and we've always
20 had a sewer connection to Cross Valley Water District to
21 discharge ieachate. 7 |
22 ' HEARING EXAMINER: So do you currently -- wﬁat db you
23 then currently do?
24 THE WITNESS: We currently use wéter.
25 HEARING EXAMINER: You use water,
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THE WITNESS: Yes,

‘HEARING EXAMINER: Okay. Go ahead with your water
gquestion.
{By Ms. Koler) Aﬁd does your plan of operations specify that
you meoisten the pile during dry months?
Yes. We have to in qrder'for it. to -~ yes. I mean, over time
we've learned how much moisture we need te add to the pile. We
spray i1t normally and we also now incorporate moisture prior to

it being built on top of the pile -- or being placed on top of

‘the pile.

And do you moisten yodr pile -- or do you moisten materials

when you're mixing them together before you place them in the

‘pile?

Yes, depending on the condition the material comes in. If it's
very dry, we'll moisten it. Then we'll take it ﬁp on tep of
the: pile to be composted,

And your plan of operation indicates that: is that correct?
Yes.

aAnd how do YOu consider pile oxygen?

Through bulking agents. We add material that's iarge, woody
material to the pile, And that's how we cénsider; you know,
making sure thét there's pore space in the piles, ‘
And you have pore space in the piles to emit oxygen; is that
correct? |

We have pore spaces in the pile to -- yeah, to ensure that
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there are oxygen pockets in the pile and also as a carbon
source to increase our carbon source within the compost pile.

Q And how do you consider nutrieﬁt balance in making your
compost? |

A I think that's something that's been refined over tiﬁe to a
peint that we =~- it's basically a -- wé have it as an art form
now. We add a lot of carbon material to our compost.. We
always -- when we héve a leoad come in, we'll add carbon sources
to it priof to taking it up on top. We'll ensufe that we have
a high carbon ratio ;ﬁ our compost,

Q And so yoﬁ deliberately structure the ingreaients which you put
in your pile?

A Yes,

Q And.how do &ou.consider pile temperature in your process?

»~mA-~PileLtemperature‘is really conéidered mainly by how we. build .

the pile and adding pore space and ensuring that the compost
product is a good gquality product; We doﬁ't -~ we don't -- we
do temperature, ambient'testing temperatﬁre, around the
perimeters of the pile; Obviously having a pile that kig, it's

very difficult to monitor temperatures within during the

composting process. So we'll monitor temperatures around it to’

ensure that they're dropping prior to us screening the
material.
Q And does your plan of operatioh indicate that you consider

ambient temperatures and temperatures around the compost pile
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before you withdraw compost from it?
Yes.
And how long does it take you -- how -- how do you consider the

parametef about the rétention time of composting?

We compost fﬁr a very long time, from my understanding, with
regards to composting time frame. Six to nine months is a very
extensive time to keep materizl in one lcocation.

I test for stability of our product on a monthly basis
that I submit to the Snohomish Health District.  And then we
also have a Type 2 which is a different product that comes from
the same compost brocess that's tested througﬁ U.S. Composting
Counsel. Just testing for all the parameters that they need.
But- the composting-process we‘re talking about is.dealing

solely with Type 1 feedstocks, is it notc?

Yes, At ds. ol

- Okay. And so you do consider how long you're retaining

composting compost mixture in your process?

‘Yes, we do,

‘And how many months does it take to-structure a pile?

I think anywhere from -- I think it's fairly equal to the time
it takes us to screen another one. -Generally the incoming and
the outgoing is about the same, so probably six -- anywhere
ffom six to nine months.

And during tﬁe period that you are forming the pile is someone

supervising the pile?
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Yes. We have an employee who coes not nothing but manage and
build the pile. -
And if youjdetect odors coming from a part of the pile, what
sort of action do you do? |
They'd be corrected and they'd be covered. The material would
be moved depending on what it is. We don't often have that
problem. We're -~ when we're initially building it, it takes
50 long to build the pile. Then once you leave it, there's not
as much maintenance involved once the pile is composting.
And in fact thé decision not to manipulate the plle after you
have formed the pile is mandated by a Puget Sound Air Control
Authority condition,.is it not?
Yes.. You ;annot -- you cannot disturb the pile for six menths.
So that is a contrel that is built into your composting system
in order to control odor, is it not?
I-would think that that would be the reason it's in there, yes.
And so far as you're aﬁére; there’s been no‘studigs whatsoever
ﬁade of your pile --

MR. UBERTI: Objection.
{By Ms. Kolexr) -- of any aéency?

| MR. UBEﬁTI: We've testified to that. Several
witnesses. ‘

HEARING EXAMINER: Sustained,
*MS. KOLER: Okay. And I have n§ further questions.

HEARING EXAMINER: Cross examinaticon.

BMA Court Reporters 425-252-7277
3206 Wetrn_ore, Suite 12, Everett, WA $8201

2260



10

11

12
13

B,

- 15

17
18
19
20
21
22
23
24

25

. Cor;gc;.ri "””WJWWWV

43

Or test for carbon nitrogen fatios. You try to assure a
certain level of those variables through -the way the feedstock
is mixed and placed on the pile?

Correct. And we do test for carbon and nitrogen fatios
obviously in cur end product.

In the end product, yeah.

When you're going out to a customer. What we do is the

material after it sits for that long, we begin screening it. -

‘The material that falls through the screen is what we call our

Pacific Garden Mulch, I personally don't test for nutrient
values and those types of things, because that's -= I deal with
regulatory. I test for --

Now, the. screened material is then put in-those windrows that

we talk about and sit for a couple of weeks?

So the screening comes first.- The materialﬁthat'getézthrough

the screen is what's put into the windrow?

- Correct.

Okay. And the material that doesn't pass the screens goés back

on the pile?

There's -- we do a number of different things. One of the
things we do is we use it as a bulking agent., Cbviously it's
larger material that didn't pass through the screen. So the
next. time we compost, a lot-of it is acdtually ground up and it

may sit for a little bit longer. And it's sent to large jobs
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sﬁch as WSDOT and large contractors that have a specification
of what kind of carkon to nitrogen ratios théy want.

So it's used for a number of different things in our
company.,
Ckay. Is -- do you know the particle size of the hog fuel
that's mixed in? Arg we talking chunks that are ——“.
We're talking --
=— inch oz two diamete;? Chunks that are several inchés in
diameter? Chunks that are ground up? Really ground up?
We're talking about hog fuel and the bulking agents that we use
are usually, you know, at least anh inch to sevérallinches

woody, hard debris, Kind of like what you would characterize

as brush material, I suppose. :You'know, very dense, a lot of

hard wood in it. We use finer material depending on what we're

- adding "carbon to. If we get a load of sod, for example, I

think they add some kind of-a more fine carbon source to it. --

If you get branches in the feedstock, do I understand corzectly

that doesn't get ground up and turned into hog fuel? It's just

dumped on the pile as branches?

Yeah. We don't grind it before we compost it.

Okay.' I remember Mr. Malins telling‘me about the pile
formation and the lifts. What I'm calling lifts. I know that
comes from my solid waste landfiil days when these &ifferent
layers were called lifts. And that just makes sense to me, so

if you can bear with me, that's what I'm going to call them.
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¢  Okay.
A We think that the arm can reach about 35 feet.

7 HEARING EXAMINER: Okay. I don't have any other
questions that I wanted to ask Mr. Malins, so thank you for
substituting,

MS.lKOLER: Mr. Bajsarowicz.

HEARING EXAMINER: I know.

MS. KOLER: Oh, I see,

HEARING EXAMINER: No. Those were guestions I wanted
to ask Mr. Malins, and I then said thank you for subétituting.

Baséd on the gquestions I asked, does counsel waﬁt to ask

any fﬁrther? | |

MS. KOLER: Yes.

REDIRECT EXAMINATION

Q% Why do you not grind the branches (inaudible} that you put on

the pile?

MR. UBERTIE It's been asked and answered.

HEARING EXAMINER: Yeah. And I understand it.

MS. KOLER: Héaring Examiner Galt --

HEARING EXAMINER: I'm satisfied with that. I know.
Because they want to leave the ai; pores,

MS. KOLER: COkay.

Q .(By Ms. Koler) And do you have like water trucks at the site?

A Mm~hmm, we do.
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Is that for a purpose of fire control in thé pile?
It serves a lot of different pﬁrposes. - OCne is fire control,
one is &ust contrel, one is now watering the pile.
S0 you are maintaining control over the site where this
composting --
Sure. You have to,
~- process takes place? You have employees that are charged to
do that?‘ . |
When you're in the topsoil business,VWe don't have our shortage
of sweeper_tfucks and-water trucks, tHat's correct.
Does your plan of operation indicate -- and this is Page 136.
1.135, I believe is the exhibit. | '

Does YOur plan of opération indicate how you moisturize
the pile?

- -And why don’t you.just read that for us so that we have --

"Leachate is reintfoduced back iﬁto the active stage of the
composting pile. Organics in the leachate are‘broken down and
large quantities of water are evaporatéd. Most compqstiné
suffers from water loss. So adding back leachate wéter aids in
the process. Because the pile is porous, the leachate
percolates @own into the compost pile and does hot ‘generate -
excessive odors.” 7

So you now Supstitute with water for that stage in the process?

Yeah. We just use a different moisturizer.
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1 improper?
2 A Well; we looked at the -- compoéting process is something that
3 is a process that's aerobic -- or actually it's a controlled
4 aerobic process that you can influence in various different
5 factors. And we felt, along with thé bPepartment of Ewology,
6 that the process cbserved at Pacific Topsoils and documented in
1 theixr plan of operation didn't reflect what we were looking at
3 ~and the intent of the WAC and RCH.
9 @ Okay. And what is the intent of the WAC and the RCH?
10 A I think it's clearly stated that the coﬁposting isa--I'm
11 _going to have to paraphrase unlesé, you know, we can just cite
12 it again. Composting is a process -~ let's me see -- &
13 controllable process tﬁat.you can influence, for instance,
)@ 14 porgsity, water, content, 02 contept, retention time. And
| =] G es—mthoseTare-allzthings-that- not only is.it.a process. that has;“;mm?WH_m”“
N 16 influence over those things, but it's something that the intent
17 is to design,loperate -- that that -- those qualities go into
18 the design, thg'operation, and thg product, So it's nokt just
19 limited to one aspect, ' ! .
20 Q°  Now, are you aware of any specific studies that the Health
21 District has performed of Pacific Topseils® compostiné method? ’
22 A No. '
23 Q Are you aware of’any studies that the Departmeni of Ecology has

24 ‘performéd?
25 A No.
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TE OF WASHINGTON -,
STATE OF WASHINGTO ,_,:%’ <7é;

DEPARTMENT OF ECOLOQGY

Northwest Regicnal Office » 3190 160th Avenue SE » Believae, Washington §8008-5343, '4‘6«%7'”) n4j;z2jé()

January 4, 2006 *o %%
i
Gary Hanada

Environmental Health Supervisor

Snchomish Health District

3020 Rucker Ave. Suite 104
verett, WA 98201-30C0

Dear Mr. Hanada,
: Ecolegy Position on Large Static Pile Composting

The Snohormish Health District (SHD) has asked the Department of Ecology (Ecology),
Solid Waste and Financial Assistance Program, for clarification regarding composting in
very large static piles. Specifically, SHD has asked if the large static pile method of
composting meets the definition of “composting” under WAC Chapter 173-350, Solid
Waste Handling Standards. In addition, SHD has asked whether or not Ecology considers
large static pile composting to be an aerobic process. The request for clarification was
made specifically with respect to Pacific Topsoils, Inc. (PTI), their Maltby composting

facility and a potential proposal for a composting facility on Smith Island in Everett, WA,
~~Pdcific Topsoils, Inc. currently uses the large static pile method for composting at their

Maltby site, and is expected to propose the same compostmg methodology for their site
on Smith Island.

Statutory Authority

RCW 70.95.030 (4) states that:

"Composted material” means organic solid waste that has been subj ected to
controlled aerobic degradation at a solid waste facility in compliance with the
requirements of this chapter. Natural decay of organic solid waste under
unconirolled conditions does not result in composted material.

This is the revised definition that passed out of the 1998 Legislative Session. This
session also produced Substitute House Bill 2960 which directed the Department of
Ecology to look at three issues of the solid waste permit system, including composting,
and report back to the Legislature by December1,1998. Ecology completed the study and
recommended developing compost facility standards as part of the MF S Revisions

process.
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Snohomish
WAC 173-350-100 defines composting as: Health Bistrict

..the biological degradation and transformation of organic sohid waste under
comrolled conditions designed to promois acrobic dﬁCOmpOaJUOD Natural decw.y
of organi¢ solid waste under uncentreiled conditions is not composting.”

The current standards for compost facilities are based largely on existing guidance and
stakeholder input. The current 350 definition underwent substantial public review during
the rule making process including scoping workshops, state SWAC mvolvement, support
of an external Advisory Conpunittes, direct mailings, focus sheets, advertising end public
‘meetings. No one commented on making changes {0 defining compesting az a
“controlled aerobic process”.

Ecologv R:-ésporise

-Ecology’s opinion is that using large static piles as a composting process does not
promote aerobic decomposition, and thus does not meet the definition of composting.
Ecology began to clarify this position in a letter to the Tacoma-Pierce County Health
Department in April 1999 (letter from Laurie Davies to Glenn Rollins). In that letter,
Ecology states “Composting in large static piles is not generally considered an aerobic
composting system.” (The correspondence was in reference to a permit application for a
composting operation at Wilcox Farm, under the business name South Puget Sound

""" Compost Company-)—The- adoptmn of the 350 ruIe solidi ﬁes this'position. WAC 350-

220(3)(d) states that:

—”

“Composting facilities shall be designed with process parameters and management
procedures that promote an aerobic composting process. This requirement is not
intended 1o mandate forced aeration or any other specific composting technology.
This requirement is meant to ensure that compost facility designers take into account
porosity, nutrient balance, pile oxygen, pile moisture, pile temperature, and retention
time of composing when designed a facility”.

Depending on the operation, large static piles are often built by driving on them. This is
a standard operational procedure that is used at the PTI Maltby composting facility. This
action results in compaction, which removes free air space and destroys porosity in the
pile. Given that composting is a dynamic process, Ecology does not require specific
measurement of oxygen levels in a pile in order to indicate aerobic activity. Facilities
should be operated and maintained with technologies that allow for adjustments to the
conditions that support microbial growth. This means the operator must have the ability
to adjust the process parameters that lead to aerobic conditions in the piles. Large static
piles do not allow for adjustments in the composting process. Piling materjals in a large
static' pile and allowing them to compost without any manipulation is essentially “natural
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decay of organic solid waste under uncontrolled conditions.” Thus, this operational
composting process does notl meet the current definition 1a 350.

Summary

Ecology's opinion is that “large static pile technology” is not composting per state
regulafions, and the PTT Smith Island site should not be permitted as a comnposting
facility using this technology. Further, the facility located in Maltby is also not
composting per state regulations. PTT should be put under a compliance schedule at their
Maltby site to bring their operation into conformance with the compost requirements in
the - 220 section of the rule. The deadline for facilities to come into compliance with the
350 rule is February 10, 2006. It seems reasonable that since no regulato;y anthority has
taken action to force compliance at Maltby (and we previously allewed approval of this
operation), 2 cornpliznce schedule be negotiated with FTI on changing over the Maliby
site to make it 350 compliant.

If PTT disagrees with this assertion, it is incumbent upon them 1o prove {o us otherwise.
Any discussion by FTT on this issue needs to be founded in science and be able to stand

up to peer review.

If you have further questions regarding this issue, please contact me at the phone number
listed below.

*eter Christiansen

Section Manager _
Solid Waste and Financial Assistance Program
Northwest Regional Office
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' prove their pile was aerobic to be considered in compliance with both the faw and the rule, and they have

Geoffrey Crofoot _ : 0 U'}/

From:  Christiansen, Peter (ECY) {PCHR461@ECY . WA.GOV]
"Sesty Monday, August 34, 2006 5:36 P

To: Geoffrey Crofoot

Ce: Wescoett, Holly; Sharp, Marietla (ECY), Maurer, Dawn (ECY)

Subject: PTI

! am following up on our conversation this afternocn regarding the compost operaiions at Paciiic Topsoils {(PT1) at

KMaltby.
After discussions internally with key personnef in the program, Ecology siands by my letter addressed (o Gary
Hanada on January 4, 2006,

In my lstter dated January 4th, { stalad that we did not believe the pils 10 be zerobic, and it was incumbeni upn
PTlHo prave their plie/process was serobic. We proposad this because we axpecied PT! would want {0 argue

they met siate law the legislature passed gs an amendment to RCW 70-95 on 1938;

RCW.70.95.030 {4);

"Camposted material” means organic solid wasla thal has been subjecled io controlled aerobic
degradation at a solid waste facility in compliance with the requirements of this chapter. Natural
decay of organic solid waste under uncontroiled conditions does not result in composted material,

“ur rule (WAC 173-350) echoes this. in our meetling with Janusz Bajsarowicz on July 17th here at the NWRO,
e heard from Janusz that PT admits that the center of the pile at Malthy is anaerobic. Since PT! would need 1o

! admitted otherwise {unless they wani to recant their assertion), there is no reason for them to spend money on a
siudy. There iIs no other procf that would get past the need to have a controlled aerobic process. The need for a
conirolied aerobic process is spelled out in the faw. Thus they are currently out of compliance with the law.

Itis irnpontant to emphasize that it is not just Ecology's rule (WAC 173-350) that requires controlled aerobic
degradation. Our rule is buit onlanguage provided by the State legislature (RCW). Thus, the actual law would
need fo be changed by the legislature for us to consider a composting process other than controlied aerobic

processing to be in compliance.

Because PT! has been operating under what they considered to be a valid permit at PT! since 1998, and they
could argue that they had no reason to expect otherwise when 350 passed into rule, it wouid be fair to give them
an adequate amount of time to come into compliance. Since the 350 rule allowed facilities 3 years to meet zll
performance and design standards, you could use this as a basis for developing a compliance schedule with
them. This will allow them time fo either come into compliance with the regulations or seek a legislative remedy.
The legislative remedy would have to first go through the state legislature who would need to change the
definition to include the process that PT/ follows. If they were successful at getling the legislative change,
f=coiogy would then, and only then be able to institute a rule change. We cannot institute a rule change that is not

supported by state legislation.

There may be other reasons for PT1 to continue to study their process. |f they are going fo propose a change is
the legislation as Janusz mentioned at our meeting, they would most likely need 1o have scientific proof that their
method of processing yard and garden debris meel the same standards as an aerobic pile. | cannot counsel you
on how the legislative process warks, as that is not my expertise. However, [ can state confidently that the
legislative change would need to be initiated directly by PTl to the legislature through their representative. .

. logy is reluctant to question the [egislature in the development of the law.

8/15/2006
B-v
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Piiea D Chaliiioman

Section Manager -

Solid Waste & Financial Assistance Program
Washington Department of Ecology
MNorthwest Regional Office

2190 160th Ave. SE

Bellevue, WA 98008

425-649-7076

pehrdtl@ecy.wa.gov

hitn:/fwww.ecy. wa.gov/proareme/swha

011 CINANG ? — \/
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HEALI 3020 Hucker Avenue, Suiie 104
;J DISTR Jc* Everstt, Wi 68201 -5900
425, 339 5280 FAX:; 425.378.5254
Dezi/Hard of Hearing: 425.839.5282 (TTY)
“Devst Declerevin J EX /4 P 75
August 24, 2006
Peve Forman
Yanugz Bajsurowien
Pacific Toos nis Inecporelsd
505 80th Sest SW
Bvercly, Washingion 35203
Subyect Ecology’s Position on Large Static File Composiing
Dear M Formen end Mr. Egjserowice:
L you gre ewore, the Enchomish Hezlth District (Fl=nlth Distric ) becn wealting for goidance from the
Sta t Pacific 1 Ing {FTD)

1
Washington Stale Departimeni of Zoology (Boilogy) on how 1o momeu with a
rroposed Composting Study. A5 2 resuli of ..3:-3 xw"*nr' h:s.&d af }*fmavy n Bel ue on July 17, 2004,
Heolegy hes decided {o stand by the original ¢ Eoolog
da and March 10, 2006, from *he He.-.uth _muﬂm. to I"

s

13 ‘.’-i,”HFiI &

RCW70.85.030 (4) states that:
"Cormposted material” m=ans organic solid wasie that hes been subjected to controlied =zerobic

degradation at a solid waste facility in compliance with the rs quuements of this chapter, Naturai decay
of organic solid waste under uncontrolled conditions does not result in composted material.

! WAC 173-350 echoes the state RCW.

As a result of Ecology's guidance, the Health District finds that the process curr cn’ly undcrway at the N als.by
location does not meet the aforementioned definitions and can not meet the requirernents without either change

to the process or change to the RCW and subsequently the WAC.

Due to the lack of clarity in this situation, and because PTI has been operating under an un-challenged permit
since 1998, the Health District will grant a three year extension to either come into compliance with the
regulations or seek a legislative remedy. The origin of the three year time frame is- from the original
compliance period outlined in WAC-173-350. PTI’s compliance period will begin with the issuance of the
2006-2007 operating permit and end when the 2008-2009 operating permit expires on the 30" of June 2009.

The legislative remedy would have to first go through the state legislature which, would ueed to change the
definition of composting to include the process that PTI curiently follows.

The proposed study, regretfully, will not change Ecology’s position concerning this matter, However, PTI may
still wish to pursue the study to collect data for use in future endeavors,

I have included a permit with conditional language similar to that in this letter.

If you have guestion or concermns, please contact me at 425.335.5250.
' Sincerely,
“eoffiéy W. Crofoot, R.S.

svironmental Health Specialist
GWCisf

03



APPEND

iX9



2

8
9

10

11

12

13

14

- 1.5...;

15

17

18

138

20
21
22
23
24

23

20
Exhibit 3.1 through 3.16.

The seguence fhat we take our witnesses is Appellant
first, District second, Appellant's rebuttal, District's
rebuttal, District closing, Appellant closing., I will at this
peint recognize Ms, Koler to begin presentation on behalf of
Appellant PTI. '

MS. KOLER: I have just some preliminary matters, if I
cogld. And once aggin, Hearing Examiner Galt, I would like to
thank you for accommodating Dr. Henry®s schedule and scheduling- --
this hearing in a manner tﬁaﬁ allowed him to participate after
returning from their trip to Costa Rica.

‘One preliminary matter is I believe that the Appellant
should go second simply because we have_neyer had an

opportunity to know what the Health District's position is

~about why-their composting method is deficient. We have no —--—
idea. Because discovery is not allowed in this proceeding, we
afe absolutely operatiﬁg in the dark about that. And it would
-enable us to present our case much more effectively 1f we were
allowed to hear what' they have to say about their composting
methed as a preliminary matter. | \ |

HEARING EXAMINER: -Okay. Thank you. Mrl Uberti, any
comments?

MR. UBERTI: The comments are the local regulations
ouﬁline that the Appellant is to go first, I don't want to

rehash the history of how PTI alleges that they don't have

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everatt, WA 98201
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knowledge of what the position cf DOE and SHD is. That was

part of the discovery motion, which is part of the record.
They're on full notice of the position of Snohomish Health
District and the Department of BEcology, and I think we should
call the prececedures as outlined in the regulations.

HERRING EXAMINER: Your reguest to alter the sequence
of presentation is denied., I would only comment in doing that
on your statement that discovery was not allowed, that in my
opinion is not a completely accurate statement. The type of
discovery that you requestedrﬁag not allowed. I agree with
that. The Health District code does prbvide Fox discévery, and
that process was available. Motion denied.

MS. KOLER: I have a couple of préliminary objections

to this proceeding that I -- you know, I'm not trying to be

abrasive,~butwI.just=want-to-note-for-the-purpose-of--the——m——-— -

record,

That the first objection is is that because discovery
was'nbt'allowed, we wanted to depose a 3b(b)6 witness from
Ecology and a 30{b)§ witness from.the Snohomish Health District
to fully understand their c¢laims about the composting method.
In this proceeding, although everybody alleges, I guess,
Pacific Topsoils has been fully apprised of why théir
composting methods dees not meet Becoleogy's standards. In fact,

they got one -- everybody has been relying from Snchomish

Health DPistrict on one letter from Mr. Christiansen at the

BMA Court Reporters 425-252-7277
3208 Wetmore, Suite 12, Everelt, WA 98201
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Department of Eceology and that is the sole_explahétion of th
Ecology and the Shohomish Fealth District have contended that
the method BOES not comply with Ecoclogy.

HEARING EXAMINER: So what's youf objection? I don't
want this to be closing argument on your case. I want to know
what your objecticn is.

MS. KOLER: My objection is that we're coming to this
hearing with our hands tied. One hand tied behind our back.
We have not been able to adequately ﬁrepare. Aﬁd a component
of due process is adequately ——'ié being able to adequately
prepare to adaress‘allegations at a heafing. I think that it
has been a very difficult proceeding to prepare for because
really and truly I don't know what the Health District is going

say today. We got --

MS., KOLER: I have a second one,

HEARING EXAMINER: I know you-do, but let me -- can we

take them one at a time or would you like to put them both on
the table?

MS. KOLER: 1'll put that on the tabie.

HEARING EXAMINER: Okay. Mr. bberti, do you wish to
respond? | |

MR. UBERTI: Other than to say the autherity has been
addressed by way of Exhibit No. 3, I believe it is No. 10.

Tt's 10, And I {inaudible). It's been discussed in the order

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Evgrett, WA 53201
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1. Nﬁw, it's disturbing in this process because

2 Mr, Christensen in his January 4th, 2006 letier said that

3 it's Pacific Topsolls' obligation to prove that it's acting

4 in a legal manner. They have to come forward and prove fhat

5 their method is aerobic. That to me doesn't'say that Ijm

6 right.

7 _ Like, for example, if the Washington State Barx

3 Association pulled -- or wanted to bull'Mr. Uberti's

9  business license, they would have to write him a detailed
10 . letter explaining.how his conduct deviated from the law.

i1 - They would have to explain, you know, that maybe he had
12 committed a felony or something like that. Now -~ and how
his contact deviated from the Code of Professiocnal

Responsibilities.

~m~—-—Similarl§,7if'fﬁe‘StéteWoszashington:wahted;td:purr::f
16 Mr. Christensen's driver's license, they would have to show
17 that he had violated the law. They couldn't just come along
18 © and say, hey, we want to take your license. Come forwara
19 and prove tﬁat you're behaving in a.legal fashion or we

20 wog't take it. And yet that's how we have Ecology and

21 Health District viewing the burden of proof.

22 Without a doubt, we are the appellant in this
23 proceeding. But what this proceeding is lacking is what was
24 a predicate_proceeding in which Ecology and the Health

District explained to Pacific Topsecils and produced evidence

BMA Court Reparters 425-252-7277
3206 Wetmare, Suite 12, Everett, WA 93201
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showing that their composting method was not in pompliahce
with regulations. .That's never happened here.

Bnd any time that a property interest and without a
doubt, they're licensed to make compost is a property
interest. A&ny time a property interest is implicated, the
government has an obligation t¢ clearly disclose why the
conditions of that license are being changed or -~ it's
important,

if Pacific Topsoils does not change its method, Pacific

.TOpsoiis can't make compost anymore. S0 this is a big deal

what's happened here. And Pacific Topsoils isn't certain,
you knew, if it can make good compost if it changes with its
method,

I'm just scratching my head not really understanding how

such a -serious-sllegations.can=be madesHow the Health™ "

District can come along and say, you Pacific Topsoil, you've

got to change your composting business. Or starting 2009,
you no longer have the right to make compost. How they can

do that without some sort of predicate evidence showing

" Pacific Topsoils has violated WAC 193,350.1007

Clearly, Mr. Christensen when he wrote his lettexr dated
Januvary 4th, 2006,‘which great-importance has been
attributed thropghout these proceedings, the Health District
testified that that lettér was the basis of its decision to
impose the condition on Pacifié Topsoils.

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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Now, let’s look at that letter a little bit. It
concludes that Pacific Topsoils' static method of composting
is not an aercobic meﬁhod. Now, when i1s the letter was
written, Mri Christensen’s tesfimony was he didn't have any

studies in his possession about Pacific Teopsoils' static

- pile. Pacific Topseils had not produced any situdies. The

'Health bistrict didn't have any studies.

So this letter is -- Mr. Christensen even testifies that

this letter was his opinion. It was his opinion that

" Pacific Topsoils' cpmposting‘method did not comply with the

state law.

Now, because in 2009, Pacific Topsocils, by virtue of the
condition that was imposed, will lose its right to make
compost and w#ll lose its right to be in the composting
busine#srnifi;;:gggszgg;;makefthiSﬁchange:that:Eéology:ﬁs::”
demanding.

It seems to me that Ecology and the Health District
needed more thaﬁ Mr. Christensen's opinion.. Thay neaeded
some facts. They needed some studie§ to demonstrate that'
Pacific Topsoils® method does not comply. And we;re totally
in a vacuum, The Health District does, nor does Ececlogy,
have any studies which support Mf. Christensen's opinion.

When I initially asked Ms. Wescott and Mr. Christensen

' about, you know, whether or not they, you know, provided me

with all of the materials that they had considered, they

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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said yes. And I was given no_studieé by..the Department of

_Ecélogy. And I believe that it was Ms. Wescott's testimony

that no studies, stricﬁ studies, of static pile composting
were considered before Ecology afrived at this position.

Now, it's really important to understand that this
condition ié perspective. 8o I think that the Health
District has tried to make it seemlthat the preliminary
studiesrthat Dr. Henry has done, opvious method and the
evidence (phonetic) method which has been produced at this
hearing is irrelevant. V

The only thing that is relevant is the knowledge which
the Health Distriect had back in January or hack in -- 1
guess it was August 2006. But because this condition has

perspective operation, the evidence about their composting

“NeﬁhQQL_WhiChLWaSWPerﬂgegéétgthisihearingﬁﬁisThigﬁlymm=m?muwvu

_relevant.

I think that it's highly relevant to consider that the

only actual data about the composting method is. Pacific

Topsoils' plan of operation and Dr. Henry's.préliminary
study of the method -- of the method. -

It's important that the declaration ffom 5r. Henry that
Mr. Uberti had was done before thesé'preliminary studies of
Pacific Topsoils’ metﬁod was done. So there is now —-
theQ've done preliminary studies and I believe that the&'re
gaing forward with these studies.

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 98201
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lNow, it's -~ let's look at Page 2 of Mr. Christensgu's
January 4th, 2006 letter.. It says that in the last
paragraph, "Depending on the operation, large static piles
are often built by dropping on theﬁ. This is a standard
operational procedure that is used said at the PTI Malthby

composting‘facility. This results in compaction, which

removes free air space and destroys porosity in the pile.”

"Now, the actual evidence that was produced about driving
on the static piles was evidence in their offer and plan of
operations as well. It says that no driving Qn the static
piles occurs until the piles are at least 20 feet tall and
that pile is carefully structured to preservé porosity by
putting big huge pieces of yard waste in. And théy don't
grind up the materials to preserve pbrbsity.

" "Tthe letter goés—on,—%wsb;fhis¥isQamspeculativa~sfatement
about Pacific Topsoils' methodology, which is not poured out
byAtheir actual practices. |

Mr. Christensen's letter says, "Facilities should-be
oﬁerated and maintained with technologieé that allow for
adjustments to the conditions that support micro-bio iook.”

Noh, I've searchgd and searched in the WACs 173.350. I
don't see a statement that is ~- I dﬁnlt see a regulation
that impeses ﬁhis requifement. This is a requirement that
Paéific Tépsoils'.ope;ation is.being tested against, but
this requirement'has not been adopted. 1It's not been

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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published. Pacific Topscoils doesn't have any notice of that’
regquirement except in this letter.

The letter further stafes that this means that, "The
operator must have the ability toradjust the process
parameters, but lead to aerobic conditions in the piles.”
Once again, searched through WAC Chapter 173.350.. T don't
see any standard or regulation which articulates the
gtandard that Mr. Christensen was rely;ng en to judge
Paci%ic Topsoils' composting method.

| ‘Then the letter further states, "Hiding materials in
large_statié piles and aliowing them to compost without any

manipulation is essentially natural decay organic solid

"waste under uncontrolled conditions.

I've seen no regulation which prohibits placing compost

in largeustatiq;pilesi;;lh~fact;:the:regulationfat¢~w~~~—~mu~~~~
173.350.100 .seems to contemplate that compost is-going to'be = .~ 7~ .o”
placed in piles because there are th;ee referenCes to piles
in that regulation.
So there —~.I think that it's very important te
understand in this case that there is no published |
afticulatgd prohibition against Stgtic piles. This is
subjective opinion, apparently of Eéology's, but they have
not yet promulgated thé'regulation that gives notice to
péople in the regulated industry.that this is an operational
standard.

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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It's important to note that all of these standards have
not been adopted -- that Mr. Christensen relies on have not
been adopted in the public ruie making process. Now, the
staﬁdard that requires manipulation of the pile -- and over
and over again, Ecology-and the Health District officials
testify that this is anaerobic decomposition; This is an
uncontrolled pile because it's not manipulated.

This is, I think an arbitrary standard because here the
Puget Sound Air Pollution Contrel Authority says to Pacific
Topsoils in Condition No. 8 of their compesting pe?mit,
don't manipuléte the pile for six months to avoid oqor. So
we have agencies that certainly have a lot of expertise but,
you know, both the agencies have expertise.

Puget Sound Air Pollution Control Authority has been
very inveolved with_thé~bpmpostin§-industryAbecausefbne“of
Puget. —— Pacific Topsoils' competitors has had literélly R

thousands of complaints, And they say, to avoid oéor, do

~not manipulate the pile.

S0 you §eé how conflicts of opinien about manipulating
the pile,'but the main-problem with the pile manipulation
reqﬁirement is it's not published, it's not adopted.

Tﬁis is just like or very similar to a situation that
arose in a case that I think I cited in my materials. It's
called Simpson Tacoma Craft versus.Department Qf Ecolagy.
In that case, Pagific -- the'Department of ﬁcology once

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 98201
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again was required compliance with a non-published,
non-adoptive standard.

"In that case, they said Simpson Tacoma Craft was in

violation of their discharge permit because of the level of

dioxants they were discharging into the environment. And
the United -- the Wasﬁington Supreme Court said, no, no, no,
Ecelogy, you are relying on an unpublished, unadopted
standard which needs to be adopted in a public rule making
requirement if you're going to use that standard for
regulating the industry. -

And that's exactly the situation here. We have a rule
governing composting. The terms of tﬂe rule are clear.
They say that you've got to promete aerobic composting.

You've got to consider certain parameters.
9 )

... They.don't.==.the.rnles don't.say. no.static.piles.— They-

don't say that you've got to manipulate_your_pileé. They

"don't say any of the things that Mr. Christensen is

demanding in this letter, this letter which everybody agrees

"is the basis of the Health District's opinien. 8o I think

that that is a substantial problem with this process.

Noh, Mr. Uberti was saying' that we shquld granﬁ
deference to Ecology's conclusion of the statute. But
Fhere’s no reason to the statutes and to WAC 173,350,100.
You only defer fo an agency's instruétion of a reguiatory
scheme that's ambiguous.

BMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA 98201
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This' regulatisn is not ambiguous. It doesn't prchibit
static piles. It does not reguire manipulation of the

plles. It doesn't say that you've got to, you know,

: manipulate the pile in order to support micro-bio growth.

None of these standards are articulated in the
regulation. You can't get around the fact that these afe
unadopted unpublished standards by talking abeout
inferpretation. These standards just are not stated and
they should not be used for the purpose of regulating
Pa;ific Topsoils, - ' ‘

Now, Dr., Brown testified that she had looked at the plan
of operation, She had listened to Dr. Henry's testimony

about Pacific Topsoils' compeosting methodology. It appeared

to her that Pacific Topsoils' method complies with the

- Dr. Henry testified,aboqt each of the parameters that
are articulated in WAC 173,350.100 even thouéh he talked
gbout his'opinions about composiing. When you look at his
cpinlons, he éddresses porosity, he aadresses plle
temperature, he addresses the data that they gatheresd about
pile teﬁperature and he addresses oxygen.

All of these parameters articulated in 173.35%0.100 were
considereq in Dr. Henry's testimony and in his evaluation of
Pacific Topsoils' and composting hethoa.

Both Dr. Henry and Dr. Brown testified that if aerobic

EMA Court Reporters 425-252-7277
3206 Wetmore, Suite 12, Everett, WA $8201
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decomposition were not occurring that the product would
smell very vexy‘diffé%ent. That the product would not have
an earthy smell, but that the earthy smell denotes that
micreobes that produce oxygen are present in the compost-pile
and they're causing a final aerobic product to be created.

Dr. Henry also testified that the temperatures that they

measure at different depths in the pile would not be there’

if this were not an aerobié -- an aerobic method of
cbmpostihg.

Mr. Bajsarcowicz in the.plan éf operation, he testified
about how they deal with pile moisture. How théy deal with
pile oxygen. How they deal with nutrient balance. How they
deal with moving their pile,

- Why their methed is a centrolled method of composting.

..This is.-not as Ecplogy.and the Health District are claiming,

just a big pile of solid waste decaying'naturally.

They have one employee, at least, and that's his scole
job is to control that pile. They had water trucks outside.
They have all kinds of equipment outside to control the
pile, to deal with the pile. They carefully structure the
pile'and their end product is an aerobiclpfoduct.

When a competitor was commenting on whether Pacific
Topsoils was using best available science to control odor in
its technology, the Puget Sound Air Pollution Control
Authority opined that Paéific Topsoils has demonstrated that

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 98201
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its technology is capeble of operating with no odor problem.

So Pacific Topscils for years and years and years, over
20 years, has been composting using the same method. And
one of the agencies that regulateé them has found that this
method successfully controls odors.

I think that it's very odd here that the Health
District, based on a speculative comment Mr. Bajsarowicz
made, who is by no means & composting expert, concluded that
that's all of the evidence Ecology needs. They don't need
to consider anything else, That that's sufficient evidenée
to show tha; it is an.anaerobic Process. |

Certainly, the fact that they were at that meeting to
discuss doing a study, I think there's a strong inference
that there were no studies in place. And there is -- Dr.

Henry~said~he"doésn'tvknow-with certainty-if -the core of -

- that pile is anaerobic, = And even if it -is anaerchic, the

regulations do not require a total aerobic of composting.
And, in fact, bDr. Henry can testiff that all of the othef
methods at some stages are anaerobic.

S0 it's hard fo unde;stand why Ecol;gy does not want a
study. Why-they don't want evidence to support the decision
that they have made oné way or the‘other and why Pacific
Topsoils is not being given the opportunity to present such

evidence. Why there is not interest in having an educated

decision made about this matter.

BMA Court Reporters 425-252-7277
3206 Wetmore, Sulte 12, Everett, WA 98201
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Sustainability of Modern

Composting

Intensification Versus Costs & Quality

by William F. Bririton, Ir.
Woods End Research Labaratory

introcduction

Composting has traditionally been used as a form
of slow ratting of farm-yard manures and vegetative
wastes with the resuitant humus product useful in ag-
riculture (Balfour; Howard; Wistinghausen & Sattler).
However, renewed interest and modern engineering in-
volvement has resulted in an essentially new
composting image emphasizing significant technologi-
cal inputs (Hoitink & Keener, Biocycle; Rynk). A typi-
cal example is the use of frequent turning or forced
aeration to deliver air constantly to a compost pile.
Along with this intensification, there has naturally been
a dramatic upturn in commercially available turning
machines, in-vessel cormpost reactors, aeration systems,
pile covers, and so on for farms, municipalities and
industry. Finally, it is also apparent that there is in-
creased availability to the consurner of a variety of com-
post-based products,

Despite this impressive record of modern

composting, little if any actual studies or data exist com- .

paring technology inputs either on the basis of cost/
benefit or quality-of-end products. In contrast, within
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agriculture in general and specificatly in organic and
biodynamic, farming, numerous comparison studies
exist for various alternative managemerit schemes from
the viewpoint of cost/benefit, soil-degradation and
quality of end-products (Lockeretz). From this point
of view, the science of composting appears to lag be-
hind technological developments. Furthermore, the
sustainability of intensified composting has never been
evaluated. This paper examines certain basic intensifi-
cation assumptions in modern composting on the ba-
sis of economics and process biology. Under consider-
ation is what the effects of varying intensification are
in view of nutrient and organic matter retention, end-
product quality and overall costs.

Background: Sociology of Mew
Techinologies

It has been said that composting has achieved para-
digm status and become a trend. It is suddenly an in-
dustry which has attained self-definition, and in this
lie certain dangers. Constraining the examination of
the merits of high-tech composting are the facts that
the economics are curiousty skewed, and in many cases
waste products invclve fees up-front (to the farmers or
cornposters), called tipping-fees, before any actual sales
of completed end-product take place. In Switzerland,
for example, community tip fees to eligible farmers for
contracted leaf and yardwaste composting are about
SFr120 per tonne (Oltern Conf), while the potential
value to the farmers may be more likely SFr 10-20/tonne
{Wadenswil). Similarly, in the US while tip fees are not

-s0 high, it is possible to receive on the front end more

than twice the value of the actual product. These fac-
tors translate into incentives representing society's de-
sire to rid itself of the waste; they say nothing how-
ever about the intrinsic merit or sustainability of the’
current composting technologies chosen. Similarly, en-
vironmental pressure which may force growers to adopt
composting does not necessarily translate into eco-
nomical or viable practices.

The Farm View of Composting
Sustainability and quality are the key traits in the

acceptarice of cornposting within agriculture. There has

been continued hesitancy on the part of farmers to
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Fig, 2 Effect of pEFe tu;’n}ng employing varying amounts of straw bedding

|20.9% {ambient)
ambien on oXygen content and on Pennsylvania Dairy and Poultry

Operations (U.S.D.A)

The composting studies assembled two groups of fn-
gredients varying from straw to sawdust for buwking
and subjected them to a range of intensification sce-

T e narios from no-turning to high-rate Scarab- type turn-
ing, as follows:
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Bedding Materials Key:
adopt what appear ta be machine-intensive, time-con- Low vs. High Strow Farms Straw vs. Sawdust mixes
suming composting practices. Farmers are, however, Dairy -+ Beef with Straw
. - R it e
concerned about soil and water quality, and have dem- Pouttry with Sawdust
onstrated a commitment to improvements in wasie

management, with composting high on their list of in- 4 handling mathads: 3-handling melhiods
teresting subjects. Additionally, organic and biody- - low-cost Sittler turner - Seif-propelled turner
naimic farmers depenid largely on recycled and - bucket loader - Bucket loader

T - manure spreader - Mo turning

composted locdl and on-farm resources for a fertilty
base. As such, the growers are caught in a unique con-
flict. On the one hand they have their own needs and :
capabilities, the latter largely defined by cost and certi- &.aymﬂu'i: of Treatmonis

fied or eligible practiqes. On the other hand, .they'face Figure 1 depicts the structure of treatments and

a confrontational environmental sector combined with b treatments for the studies (previous page). In the
the alluring, high-tech pitch of the composting indus-  grgt study we varied the frequency of turning based
try. Thus, & need exists to develc_:p an agncu]turglly V- on recommended approaches (T1) versus fixed

able form of composting that is consonant with the approaches (I'2) with two farms having varied ratios

- dump-wagon, no W

-traditional farm setting without sacrificing quality and  f siraw to manure, influencing the porosity of the

viability. mix. In the second study, we varied manure type and
i carbon source with 3 types-of turning. .. o
Cuwrent St’ud ies . Treatments wereteplicated twice or three tlmes each T

for the USDA and Quebec studies, respectively, The
ing compost biology lanc.l use in farmmg overa pe.rmd study collected information throughout the process on:
of many years. In this direction two research projects . temperature & oxygen performance

were funded to examine intensification of composting « orpanic matter andgnitr% en loss

in relation to cost and quality of end-products. The first . ch%nge in humification a?xd respiration rate
study was a joint project of Woods End of Maine and + O & M (operations/maintenance costs)

.CDAQ (Centre de developpement d'agrobiologie du In this report we give data for temperature, oxygen

Quebec), funded by Agriculture Canada (Jobin, 1992); ; :
the second was conducted by Woods End with assis- and organic and nitrogen matter lasses.
tance of the Erth-Rite Company of Gap, PA and sup- RESULTS

port of the USDA Technical Center in Chester PA (USDA, Compost piles aré normally turned in order to rein-
1993.).’il'hese two projects focused in on farm handling  trodyce oxygen, which is necessary for aerobic
and its impact on the composting process. composting. In the Ffirst part of these studies, we ex-

amine the immediate effects of turning by measuring
The overall strategy behind the focus forthesestud-  oyxysen content 2.5ft within the compost pile before,
fes was examining the premise of intensification, and  gyring and after turning by a windrow machine, The
its impact. To develop composting within agriculture  requts of observing these effects aver two days are seen -
the following goals are seen as operant: in Figure 2.

The effect of pile turning was to refresh oxygen con-
+ Limit necessary source material to local or on-  tent, on average for 1.5 hours (above the 10% level)
farm resources; after which it dropped to less than 5% and in most
« Identify and focus on key traits for cases to 2% during the active phase of composting,. No
composting and eliminate unnecessary 51gn1f1c:ar|1t dlfferer}ces were observed between wind-
technology steps; row turning machines and manure-spreader turning,
L . , N while bucket loader turned piles depended more on

» Test approach in varying farm settings includ- ; :

) gperator efficiency as to how much temporal air was
ing Quebec Dairy Farmns (Agriculture Canada) ir?troduced. Y P




me have previously reported temporal oxvgen ef-
i fects of turning. However, we have also shown that they
exert little or no negative effects if aerobic activity in
the long term is the issue (USAEC, 1984). As later data

: will shiow, it depends on pile size and porosity. By in-
troducing more straw which we do in the Quebec study,
he effects are similar to introducing more air (Fig.4).
We also observed that self-aeration in these com-
post trials appeared to exert a significant overall effect.
The graph {Figure 3} shows the three USDA turning
treatments in relation to the behavior of oxygen con-
tent during the course of compesting. Even with no
turning, all piles eventually resolve their axygen ten-
sion as maturity approaches, indicating self-aeration
.. glone can adequately furnish the composting process.
~  The data shows that rapid high-rate turning with a
turning machine advanced the final rise in oxygen

{= stabilization} by a few weeks. However, all piles re-
mained low in oxygen through-out the acrive
composting periad, and rose dramatically towards the
end of their own accord. Contrary to how some would

g
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Figure 3.

The results clearly indicate that on the basis of tem-
perature stabilization alone, intensification of the
composting process either by more turning or adding
more bedding had comparable effects of measurable
but slight improvement in the time-efficiency for

interpret this data, it proves that the piles are constantly~jcomposting. In both trials, the mean maximum gain

consuming oxygen, and therefore remaining essentially
aerobic despite low measured O, levels. In gther words,
turning the piles has a temporal hut Jittle sustained
irnTuence on oxygen levels. However, turning does re-
homogenize the materfalsTeading to an improved ap-
peararice. . o :

- We examine the length of time to attain stabilify
defined as the point where pile termperature drops be-
fow 100F and does not rise even with turning. Figure 4
summarizes the results by presenting the two most ex-
treme treatments for each experimental situation, re-

) spectively, for the Turning Intensity trials (PA) and
< Straw-Bedding Trials (Quebec study).

- lin time to stability from intensification was about 20

days: in the dairy manure compost trizls, the time to
stability of No-turned was 123 days versus 106 days
with twice-weekly Scarabl -turned piles; and with the
poultry manure comipost trials the times were, 145 days
vs. 130, respectively.

In order to more precisely measure stabilization, we
applied the Dewar self-heating test on all piles at 120
days (Brinton et al., 1995). This information is reported
in Table 2. We measure self-heating at one point for
the dairy and at three points for the poultry which took
langer to stabilize. The data show an advantage to in-
tensive Scarab-turning of piles for poultry manure at

PA Dairy Conpost

Sy
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Dewar Seifl-Heating (Maturity)

of Compost in Refationship
to Intensification
Age, Temp Rise,
TREATMENT | . (Days) | O skove
Sampiled | Ambient

Cow Monuire Composts
No-Turn 117 2
Bucket-Turned 117 3
Turner 1x/ 2 weeks N 17':7' _ 0
Turner 2x/ week T 1
Pouitry Manure Comporis |
No-Turn ;_f'-.,f-‘_" 08 ' . 17
Bucket-Turned e 1:083'-.*-‘ .:' 16
Turner 1%/ 2 weeks |- ',‘:-“::1 08 " 12
Turner 2x/ week e 108 - 2
Poultry Manure Compests
No-Turn 38 4
Bucket-Turned ) 9
Turner 1x/ 2 weeks * [ <" - 138 " -

| Turner 2x/ week 138 8
Poultry Manure Composts
No-Turn 0
Bucket-Turned 5
Turner 1x/ 2 weeks 4]
thrner 2x/ week 0

Table 2.

108 days. Dewar testing is such that we expect values
less thar 10 C for stabilized composts.

In a later report, we will show data for the Quebec
trials comparing chemnical and humic effects of inten-
sification. Analyses of Q4/6 ratios, an index of humic
maturity, failed to show any statistically significant
advantage of turning to no-turning for all compost
treatmenis {Jobin, 1992).

Microbiochemical results
A number of means exist to evaluate compost qual-

ity microbiologically and biochemically. We took
samples of the dairy and poultry compost piles between
days 66 and 75 prior to final stabilization and evalu-
ated enzymatic ancd microbiological traits (see Table 3)

The results of the microbiochemicai examination
show some higher hydrolase enzyme activity in un-
turned or bucket-turned dairy cornposts but inconclu-
sive difference among voung poultry manure composts.
We expect hydrolase activity by this test to drop to less
than 10 ug/g/min in completed composts and to be as
high as 50 in active piles. Dehydrogenase activity which
ranges {rom under 100 to 10,000 TPY units in mature
vs. fresh composts gave little consistent trends in these
trials with all results being in the modersteiy stable
range.

Bacteria counts of both groups of composts are
moderate to high between both aerobic and faculita-
tive anaerobic {= agrobes + anaerobes) groups and there
is no hydrogen-sulfide activity in any treatment, evi-
dence of a lack of strict anaerobic activity, and overail
no evidence that populations were significantly influ-
enced by turning schemes. There were no surviving £.
coli or salmonella strains as measured by DNA-probes
with a sensitivity of 1 cell/25gr sample. These data qver-
all do not support a conclusion of significant effects
derived from the different intensity-turning schedules.
Pooling all biochemical data from replicated treatments
between compost types gave no statistically significant
effects attributable to turning.

Nitrogen and Organie Viatter
Losses

An important feature of composting is loss of or-
ganic matter, clearly evidenced in loss of pile weight
and volume. We measured organic matter and nitro-
gen during the composting and calculated total losses
at the end of the process. The data {s summarized in
Table 4, and all project data including Quebec are
graphed in the following Figure 5.

These data show clearly that as intensification of
management increases, so do losses, which are signifi-
cantly correlated between all the trials and treatments.
The least losses observed for organic matter and nitro-
gen were in the Un-turned dairy manure piles which
lost 70 and 51%, respectively, and the highest losses
observed were in the poultry compost trials where
Scarab-turning twice a week gave 88 and 86% loss, re-
spectively, for organic matter and nitrogen. The corre-
lation between organic and nitrogen losses for both
the Pennsylvania and Quebec trials are seen in the fol-
lowing figure (Figure 5).

The data clearly show that nitrogen and organic
matter losses are closely tied. We did not observe any
improvement of losses from increased bedding in the
Quebec trials; since any improvement from added car-
bon was off-set by increased rate of composting and
organic loss associated with better porosity. .

Economic Factors of Intensification
We examined the costs of intensification of

composting for the Pennsylvania trials. This was con-

ducted by tracking inputs, labor and maintenance dur-




o :

ing operations with the exclusion of equipment capi-
talization and cast of bulking agents. The following

. table reproduces the essential features of the study.

In calculating costs, we gave the higher-intensity
methods the benefit of the doubt and stopped tabulat-
ing costs as soon as stability was Indicated by lack of
seif-heating. We also assigned slightly lower land-area
costs to intensive treatment since windrow treatment
with straddle-machines required less space. We did not
calculate watering/irrigation costs for no-turned piles
since they did not have added water, However, irriga-
tion costs were only about 5% of variahble costs. Thus,
the data clearly indicate that intensive turning brings
substantially increased costs which may or may not be
off-set by the gain in time or the more horogenous
appearance of the final product.

CONMCLUSIONSR

These findings support the r.otion that intensilica-
tion of compoasting through technology may be un-
necessary, certainly if the goal is an-farm nutrient and
watershed management and land-application. The
needs for pathogen reduction and stabilization are fully
met provided the basic requirements for moisture and
texture eptimization are met. With these results in
mind, a low-tech form of composting can be imple-

mented without undue econornic or management pres-
sure for farming. J

R

Composting methods that require intensification are
a curious result of modern popularity and technologi-
cal development of composting, as particularly evi-
denced in popular trade journals. They do not appear
to be scientifically supportable based on these studies.
Our view of sustainability is analogous 1o a reduced
tillage approach to maximizing soil quality. By care-
fully managing composting to achieve proper mixes
and limited turning, the ideal of a quality product at
low econarmnic burden can be achieved.

Within bio-dynamic management, as an example,
low-intensive composting has generally been the norm,
but has been criticized by modern composters, Based
on these studies, it would appear that low-tech
composting is more sustainable in view of nutrient
and hurmus-conservation and also costs. Important fac-
tors to consider in successfully implementing low-tech
mimimum turning approaches are correct amount of
bedding and moisture control in the compost piles. In
view of these resuits, current approaches to composting
st be re-thought in view of modern, sustainable
farming practice.

1. The word Scarab is used generically to identify a large
straddle-type window turing rachine and does not imply an
endorsement or recommendation of any equipment bearing
that name,

Biochemical and Mierobiologieal Traits
of Differently-Managed Compost Piles
Hy c'in.:)iase Dghydro- . Facultative FILS Activity E.
CActivity @ _ | genase .| Aerobic . 2” . .
TREATMENT .. Anaerobic | _ pos.(+).or..] colifSalmonellg - ———- -
S |-—30C-ug — | -Activity- | plate Count Count minus () < or
FDA/g/min | ugTTC/g/hr A e a F’_C_’ ,0_. neg
k Cow Manure Composts at Day 75
No-Turn 17 168 107 1058 - neg
Bucket-Turned 11 222 105 10§ - neg
Turner 1x/ 2 0 244 105 105 A neg
weeks . )
Turner 2x/ 2 350 105 104 i neg
week
Poultry Manure Compaosts at Day 66

No-Turn N 188 10° 10°% - neg
Bucket 7 365 104 105 - neg
Turner 1x/2 1 264 108 107 - neg
weeks
Turner 2x/ 17 167 108 106 - neg
week

Table 3.
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Organie | .. Losts Associated with Yarying
TREATMENT Matter | HIFogen i FHY
- P ou3 o Intensity of Compost Turning
PRt hn‘anw?e CGH’EF‘G&?S @ '{zﬂ days YR&ATBJ%EWT ) cg&t $/ lﬂ&t t@ﬁ
No-Turn 70 51 No-Turning A $3.05
Bucket-Turned 78 60 Bucket-Loader Turned $6.74
Turner 1x/ 2 weeks 73 53 Turner 1x/ 2 weeks $14.34
Turner 23/ woeek &0 64 . ‘ ‘ . P
furner 2x/ week $41.23
Poultry Manure Composis @ 150 daye . J
Table 5.
HNo-Turn 75 72 - -
N - , Woods End Research Laboratory report #33109 to
fucket-T urned 79 76 US Army Environimental Center, Aberdeen Froving
Turner 1x/ 2 weeks 79 78 Ground MD
o . , - 2. USDA (1993) On-Farm: Composting: Guidelines for
' 86 Use of Dairy and Poultry Manures in Composting
Turner 2%/ week 58 Farmulations. Woods End Research Laboratory
report #1, USDA Technical Center, Chester PA
Table 4 . ' 3. Bynck, Brinton, Gouin, Hoitink, Kay, van de Kamp,
) _ Kolega, Murphy, Singley, Richard), Willsory (1992)
BEFERENCES On Farm Composting Handbook. NRAES-54
k= Lmd Cooperative Extensive, Ithaca NY
1. USAEC (1994) Amendment Selection and Process 4. Biocycle (1994-95) Composting Methods. summary
Monitoring for Contaminated Seil Composting.’ reports of compost articles
5. Brinton, Evans, Droffner, Brinton (1895) Standardized
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A full copy of Woods End’s USDA study is available
for $19.95 by writing to Woods End Institute, PO
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Dpar BDA Member:

The organic market is developing in leaps and bounds. It has grown to the point
that it is already attractive for the "Big Industry,” which has already started to get
its share. As aresult, and to nobody’s surprise, signs of decay are starting to show.
Cerlification com; anies are sprouting everywhere and certification is sometimes
being granted based solely on the amount of dollars paid. What is waorss, it seems
that government regulation is probably going to be established with reguire-
raents far from what organic produce should be; thus once more deceiving the
uninformed consumer. As consumers, we have had personal experience of this.

This is a very important crossroads for the biodynamic movement. It is going to
become more apparent and clear that a selely business oriented operation wher
the motivation is profit is totally different from a spirifuaily-based one where
values, infegrity and true concern for the planet along with respect 2nd love for
the soil that nurtures us are the moving forces. The consumers’ trust must find
an appropriate recipient aad that should be the bicdynamic farmes.

Unfortunately, in our recent drive for expanding the market of BD produce, we
found a lack of availability. This is where our appeal comes into play. We are

- asking each of you to let us know of any BD farm that you are aware of, Demeter

certified or not. We wotld liké to contact them. (or they could contact us} to
discuss their interest - and how to coordinate supply and demand - i e; the sale -
of produce nationwide through the Biodynamic Association. This way consum-
ers can speak up by choosing produce where their heart and conscience is.

We have said this is a crossroads because at some point this can become a refer-
endum of planetary proportions - a very appropriate “field” where spirituality
and materialism will be facing each other. This appeal is to expand the base of
producers and we need your help. - .

a) Identify and inform us of any existing or potential Biodynamic farms that
are not already in the program.

b) Become a user and advocate of Biodynamic produce in your community.

c) Educate consumers based on the principles and teachings of Rudolf
Steiner and biodynamics.

You may contact us by phone toll free: 1-888-384-9642; by fax: 1-301-654-2702, or
by writing to us at Shanti Yoga, 4217 East-West Highway, Bethesda, MD 20814.
Thanking you in advance.
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COMPOST MYTHS
To 7 RN OR NOT TO TURN: THAT IS THE QUESTION

What is one of the first things to ceme 10 mind when one
thinks of compost? Turning the pite. Turn, twrn, turn, has becoms the
mantra of composters worldwide. Early researchers who wrote semi-
nal warks in the composting field, such as Gotzas, Rodale, and many
others, emphasize turning compost piles, almost absessively so.

Much of compost's current popularity in the West can be
attributed to the work of Sir Albert Howard, who wrote Ar
Agriculiural Testament 1n 1943 and several other works on aspects of
what has now become known as organie agriculture. Howard's discus-
sions of composting 12chniques focus on the Indore process of com-
posting, a process developed in Indore, India, betwzen the years of
1924 and 1931. The Indore process was first described in detail in
Howard's 1931 wark, co-authorad with Y. D. Wad, The Waste Froducts
of Agriculture. The two main principles underlying ihe Indore com-
posting process include: 1) mixing animal and vegetable refuse with
a neutralizing base, such as agricultural lime; and 2) managing the
compost pile by physically turning it. The Indore process subse-
quently became adopted and espoused by composting enthusiasts in
the West, and today one still commonly sees people turning and lim-
ing compost piles. For example, Robert Rodale wrote in the February,
1972, issue of Organic Gardening concerning composting humanure,
“We recommend turning the pile at least three times in the first few montks,
and then once every three months thereafter for a year."
arge industry has emerged from (his philosophy, one which
manufactures expensive compost turning equipment, and 2 lot of
money, energy and expense go into making sure compost is turned
regnlarly. For some compost professionals, the suggestion that com-
post deesn’t need to be turned at all is utter blasphemy. Of course you
have to turn it - it’s a compost pile, for heaven’s sake.

Or do you? Well, in fact, no, you-don’t, especially if you're a
backyard composter, and not even if you're a large scale composter.
The perceived need to turn compost is one of the myths of compost-

ing.

_-—————-f-.“‘
Tarning compost potentially serves four basic purposes. First,
turning is supposed to add oxygen to the compost pile, which is sup-
posed 1o be good for the aerobic microorganisms. We are warned that
if we do not turn our compost, it will become anaerobic and smell
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Figure 3.6 .
Compost Turning Costs
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bad, atiract rats and flies, and make us into socizl parizhs in our
neighborhoods. Second, turning the compost ensures that all parts of
ithe pile are subjecied 10 the high internal heat, thereby ensuring total
pathogen death and yielding a hygienically & afe, finished cornpost.
Third, the more we turn the compost, the mere it becomes chopped

and mixed, and the better it looks when finished, rendering it more
marketable. Fourth, frequent turning can speed up the compesting
Pracess,

Since backyard composters don’t zcrually market their com-
post, ustally don’t care if iU's finely granulated or somewhat coarse,
and usually have ne geed reason to be in  hurry, we can eliminate the
last two reasons for turning compost right off the bat. Let’s look at the
first two. .

Aeration is necessary for aerobic compost, and there are
numerous ways to aerate a compost pile. One is to force air into or
through the pile using fans, which is common at large-scale compost-
ing operztions where air is sucked from under the compost piles and
out through & biofilter. The suction causes air to seep into the organ-
ic mass through the top, thereby keeping it aerated. An accelerated
flow of air through a compost mass can cause it to heat up quite dras-
tically; then the zir flow also becomes a method for trying to reduce
the temperagure of the compost because the exhaust air draws quite a
bit of heat away from the compost pile. Such mechanical aeration is
never a need of the backyard composter and is limited to large scale
composting operations where the piles are so big they can smother
themselves if not subjected to forced aeration.

Aeration can also be achieved by poking holes in the compost,
driving pipes o it and generally impaling it. This seems to be pop-._
ular amoni mposters. A third way is to physically
turn the pile. A fourth, largely ignored way, however, is to build the
pile so that tiny interstitial air spaces are trapped in the compost.
This is done by using coarse materials in the compost, such as hay,
straw, weeds, and the like. When a compost pile is properly construct-
ed, no additional aeration will be neaeded. Everr the organic gardening
pros admit that, “good compost can be made without turning by hand if
the materials are carefully layered tn the heap which is well-ventilated and
has the right moisture content.”

This is especially true for “continuous compost,” which is dif-
ferent from “batch compost.” Batch campost is made from a batch of
material that is composted all at once. This is what commercial com-
posters do — they get a dump track load of garbage or sewage sludge
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{from the municipality and compost it in one big pile. Bacloyard com-
posters, especially humanure composters, produce organic residues
daily, a little at a time and rarely, if ever, in big batches. Therefore,
continnous composters add materia] continticusly to a compost pile
usually by putting the {resh material on the top. This causes the ther-
mecphilic activity to be in the upper part of the pile while the ther-
maophilically “spent” part of the compost sinks lower and lower, to be
worked on by fungl, actinomycetes, earthworms and lots of other
ihings. Tarning continuous compost difutes the thermophilic layer
with the spent layers and can quite abruptly stop all thermophilic

Researchers have measired oxvgen levels In large-scaie
windrow composting operations {a windrow is a long, narrow pile of
compost). One reported, “Oxygen concentration meesurements taksn
within the windrows during the most active stage of the composting process,
showed that within fifteen minutes after turning the windrow — osed-

Iy aerating it — the oxygen content was already depleted.”{(* Other

researchers compared the oxygen levels of large, turned and unturned
batch compost piles, and have come 1o the conclusion that composit
piles are largely self-aerated. “The effect of pile turning was to refresh
oxygen content, on average for [only] 1.5 hours (above the 10% level), after-
which it dropped to less than 5% and tn most cases to 2% during the active
phase of composting .. . Even with no turning, all piles eventually resolve
their oxygen tension as maturity approaches, indicating that self~aeration
alone can adequately furnish the camposting process . . . In other words,
turning the piles has a temporal but little sustained influence on oxygen lev-
els.” These trials compared compost that was not rurned, ket
turned, turned once every two weeks and turned twice a week.”

nierestingly encugh, the same trials indicated thai bacienal
pathogens were destroyed whether the piles were turned or unturned,
stating that there was no evidence that bacterial populations were
influenced by turning schemes. There were no surviving E. coli or
Salmoenella strains, indicating that there were “no statistically signifi-
cant gffects atiributable (o turning.” Unturned piles can benefit by the
addition of extra coarse materials such as hay or straw, which trap
extra air in the organic material and make additional aeration unnec-
essary. Furthermore, unturned compost piles can be covered with a
thick insulating layer of organic material, such as hay, siraw or even
finished compost, which can allow the temperatures on the outer
edges of the pile to grow warm enough for pathogen destruction.
Not only can turning compost piles be an unnecessary expen-
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dirure of energy, but the above irials aiso showed that when batch
compost piles are turned frequently, some other disadvantageous
effects can result (see Figure 3.6 on page 49). For examnple, the more
frequently compost piles are turned, the more agricuitural nuiriems
they lose. When the finished compost was analyvzed for organic mat-
ter and nitrogen 10ss, the unmurned compost showed the least less.
The more freguently the COMPOSt Was tarned, the greater was the loss
of both nitrogen and organic matier. Also, the maors the compost wes
turned, the mare it cost. The unturned compost cost $3.05 per wet
ton, «hile the compost turned twice a week cost ’E4}’73-pm'ﬁumqra‘f}—
1,351% increase. The rasearchers conclnded Wn’=~posczﬁzg methods 3
that require intensification [frequent turning] cre a curious vesult of mod-
ern popularity and technological development of composting as particularly
evidenced tn popular trade journals. They do not eppear to be scientifically
supporiable based on these studies . . . By carefully managing composiing to
achieve proper mixes and limited turning The ideal of a quality product at
low economic burden can be achieved.

e e %
WHER Targe pites of Trumricipat-compost 876 1erned, they give
off emissions of such things as Aspergillus fumigatus fungi which can
cause health problems in people. Aerosol concentrations from static
(unturned) piles are relatively small when compared 1o mechanically
turned compost. Measurements thirty mefers dowawind from static
piles showed that zerosol concentrations of A. fivnigatus were not sig-
nificantly above background levels, and were “33 to 1800 times less”

.

- IRV

than those from piles that were being moved.” 7 .

‘Finally, turning compost piles in cold chmates can cause
them to lose too much heat. It is recommended that cold climate com-
posters turn less frequently, if at all.®

Do YOU NEED TO INOCULATE YOUR COMPOST PILE?

No. This is perhaps one of the most astonishing aspects of
composting.

In October of 1998, I took a trip to Nova Scotia, Canada, to
observe the municipal composting operations there, The Province
had legislated that as of November 30, 1998, no organic maierials
could be disposed of in 1andfills. By the end of October, with the “ban
date” approaching, virtually all municipal organic garbage was being
collected and transported instead to composting facilities, where it
was effectively being recycled and converted into humus. The maunic-
ipal garbage trucks would simply back into the compost facility
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building (the composting was done indoors), znd 1:.en dump the
garbage on the floor. The material consisted of the normal nousehoeld
and restaurent food materials such as banana peels, coffee grounds,
bones, mezt, spoifed milk znd paper products such as cereal boxes.
The ozecasional clueless person would contribute a toaster oven, but
these were sorted out. The organic material was then checked for
other contaminants such as boitles and cans, run through a grindes,
and finaily shoved into a concrete compost bin. Within 24-48 hours,
the temperatare of the materizl would climb 1o 70°C (1538"8). No inoc-
ulants were required. Tacredibly, the thermophilic bacteria were
aiready there, wajting in the garbage for this moment te arrive,

Researchers have composted materials with and without inoc-
ula and found that, “although rich in bacteria, none of the inocula accel-
eraied the composting process or tmproved the final product . . . The failure
of the tnocula to alter the corposting cycle is due to the adequacy of the
ndigenous micvebial population already present and 1o the natwre of (he
prrocess itself . . . The success of composting eperations without the use of spe-
cial inocula in the Netherlands, New Zealand, South Africa, India, China,
the U.SA, and a great many other places, is convincing evidence that inoc-
ula and other additives are noi essential in the composting of [organic]
matericls,” < Others state, “No data in the Literature mdicaie that the
addition of inoculants, microbes, or énzymes accelerate the compost
process.”™

e LIME e e =
_ It is not necessary to put lime {ground agriculrural limestone)
on your compost pile, The belief that compost piles should be limed
is a common misconception. Nor are other mineral additives needed
on your compost. If your soil needs lime, put the lime on your soil,
not your compost. Bacteria don’t digest limestone; in fact lime is used
to kil microorganisms in sewage sludge — it's called lime-stabilized
sludge. .
. Aged compost is not acidic, even with the use of sawdust. The

pH of finished compost should slightly exceed 7 (neutral), What is
pH? It’s a measure of acidity and alkalinity which ranges from [-14.
Neutral is 7. Below seven is acidic; above seven is basic or allkaline. If
the pH is too acidic or too alkaline, bacierial activiry will be hindered
or stopped completely. Lime and wood ashes raise the pH, but wood
ashes should also go straight on the soil. The compost pile doesn’t
need them. It may seem logical that one should put into one's com-
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R's -— Reduge, Reuse, and Recysle — lo P2R2 — Presarve, Purily, Resiore and Ramediate,” In 2.0,
Stantilerd (Ee.), Eroeasdings of ihe 1DET Drpenic Pagovery grd Biolorica Traginient Inlansaliena;
Copfemncy. Harrcgate, UK, p. 252-253, Avalieble fram Shiart Brown, Neztioral Coripos| Developmenl
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REFERENCES — CHAPTER THREE ~ MICROHUSBANDRY

% - Shovat, Hillal L at a). (1981). Acpropriale Teehnoloay for Walar Sypol and Saiutiae - Might 8ol Comoosling. p.2.
Iniernalional Bank for Reconslruciian and Davelopment (Woerid Bank), Washinglan DC, 26433, US2.

7 - Shuvai, Hilict |, et al, {1981). Aonrenriate Technploay for Waler Supnly god Sanfislion - Nioh! S5 Comoosting. p.2.
internztiona! Dank {or Reconstrutlion snd Development (World Banh), Washmg'.m BC, 29433, oA

3 - Shuval, Hilel . et al. 11981}, Aopropdale Tachnolaoy for Water Supply and Sanlity uh,_SnﬂCnmnns.m p.fi.
lntemational Eank far Recensitustion and Devolapment {(Warid Banky. Wastunaum DT, 20433, USA.

4 - Rodsle, J. [ (1960}, The Comnolnte Baok of Comqenling. p. 8. Redale Books, Inc,, Emmaus, PA

& - Eides, S, (1001}, Compost. Mornar Earth Mews. Issue 127, AugiSept 1981 {pp. 49 -53).

6-Bam, R., {1978). Evervonae's Guids lo Home Compesting, Van Nostrang Rulnhald Co., NY (p.4).

7- Hawg, Rogor T, {1993}. The if@qTmnggggmgjggmm;_Eu_@gemng p. 2, CRC Press, ing., 2000 Corporale Elvd.
NW., Boca Ralon, FL3343% USA,

B- Cannan, Chades A, {1957, Lite Cycle Analpsis and Suslainsbility Moving Beyord fha Thier R' - Redoce, Reust,
ead Reeysla - le P2R2 - Preserve, Pusly, Rustore end Romedinsfe. As seen in B 1987 Qrpanic Rocovery
end Blolegical Trealment Proceedings, Stenliford, £.J. (ed.). Inlemztionat Confarerce. Hamogate, Uniied
Kingdom. 35 Septamber, 1887, P. 252, Availabiz from Stuard Brpwn, Nallonal Compost Deveispmaent
Associslion, PO Box 4, Grassinglon, Nodh Yorkshire, 8023 SUFE UK (stuartbrown@compisane, com)

& - Howard, Sir Albadt, {1243). An Agicullucal Testarmenl, Cxford University Fress: Now York,

10 - Bhamidimarn, R. {1988}, Allamaliva Waste [reatmen? Svslams. Elsavier Applied Science Pubhsh-rs LTD., Grown
Heousa, Lintan Road, Barking, Essex, 137t BJU, England. {p.128).

- fynt, Roben, ad, {1982}, On-Famn Comaoeting Hardibaak, Herthenst Saglonal Agnmuura' Engineering Seqvige.
Ph: (B07) 255-7854. p. 12

12 - Houg, Roger T. (1893}, MMEMquﬂ_Emmgm p- 2. CREC Press, Inc,, 2000 Cerporaic
Bivd. N.W., Baca Raton, FL 33431 USA,

13 - Palmispno, Anna C, and Barfaz, MorionA. {Eds.) {19945), Microhislomeaf Soild Yagie. P, 129, SRC Press, Inc., 20600
Corperale Blvd., N.W., Boca Raton, FL 33431 U~:A.

14 - Heward, Sir Alber, (1943}, An Aariculiurel Tastamant. {n.4

15 - ingham, Hlaine {1988), Angerobic Baclere and Conpasl Tea DBiocycie. June 1998, p 6. The JG Prass, inc., 479
Stale Avsnue, Emmaus, PA 18048,

16 - Stoner, C.H, (Ed.), (1977). Guadbye ta the Flush Toltetl, Radsle Press: Emmaus, PA, 1977, {p A6].

17 - Rodale, JJ. et &l {(Eds.). {1960). Mgmg[g]g_ﬂgp_g_q[ggmm Rodale Bosks Inc.: Emmavs, Pa (pp.646-647).

18 - Gotens, Harold B,, (1956). {omopsling = Ssnliary Disgosal end Raclamalion of Droanic Wastes . p.38, Warld Health
Oman:zati‘un. Moragraph Series Number 3. Genava -

18 - Mixing Hrowns and Greens For Backysrd Succass, Blocyels, Joumal of Composting and Recyeling, January 1988,

p. 20 [Ragional Roundup). JG Prass, lnc 419 Siate Ave., Emmaus, PA 18048 USA.

20 - Brock, Thuma:D {1986). aph lar, and Applied Blofogy. p.4. John Wilsy and Sons, Inc.

21 - Madigan, Michael T, al af, {1997). mwmm Eighlhy edliion. Pp. 150, 187, informetian about
walar hoalers, as well as lemperalure ranges of baciesia,

22 - ‘Waksman, S,A. {1952). Sqll Microbinlogy, John Wiley and Sons, tne., New York, {p.70}.

23 - Rynk, Robert, ad. [1282). Dn-Farm Cemcostiag Handbork, Northeast Ragicnal Aghculiural Engineering Service,
Ph: (607) 255.7654. p. 55.

24 < Thimann, K.V, [1958). Xba Lifa of Bagteda; Their Growth, Melabolism.. and Relationshing, Tha Macmillan Ce,, New
York, (p.177).

25 Yvade, Nicholas {1936}, Universal Ancestor, 'Tha Hew Yok Times, a5 seen in the Piishurgh Post-Gazetie, Monday,
Augusl 26, 1696, p. A-8.

26 - Brock, Thamas D {1688). Themmoohllas - Ganers!, Malacylar, aod Agolied Biclogy. p.23, John Wiley and Sans. Inc.

27 - Bltlon, Gabrlel (1994). Wastewsaler Microbioloay. p. 81. Wiley-Liss, Inc. £05 ThlrdAvanue MNew York, NY 10518-
ogt2.

28 - id. {p. 212)

29 - Palimisano, Anpa €. and Barfaz, Marton A. (Eds.) {1996). Micreblofogy of Solid Waste. P. 123, CRC Press, Inc., 2000
Corporata Bivd.,, NJW., Beea Ralan, FL 32431 USA,

30 - Lynch, J.M. and Faocle, N.L. (Eds.). {1579). Migzoblal Ecoigoy: A Conceplual Approach. Blackwell Sdientific
Publications, London, {p.238),

31 - Slenilt, Robart M. (1988). Microblatoay for Eqvironmental prd Public Health Enginggrs. P, 53. E. & F. N. Spon Lid,,
New York, NY 10001 USA,

32 - Palmisano, Anna C. and Baraz, Moren A (Eds.) (1986). Microbicleqy of Solid Waste, Pp. 124, 125, 129, 133, CRC
Press, Inc., 2000 Corperate Bivd,, N.W., Boca Raton, FI_ 33431 USA

33 - Ingham, Elaine (1998), Repiacing Melhy! Bromide will: Compest. Biccycle, Jeunp! of Compesling and Recydling,
Docamber 1898, p. 80. JG Press. Inc., 419 Stata Ave., Emmaus, PA 18048 USA

34 - Cumy, Dr. Robin (1977). Composting of Source Separaled Domestic Organic YWasts by Mecharically Turned Open
Alr Windrowing. As saen in tha 1937 Organle Recovary and Blalogical Traalmsnt Praceedings, Slentiford, E.L
{ad.}. lnlermalional Cunleranco, Hamogate, Uniled Kingdom. 3-5 Saptermber, 1597, P. 184,

35 - Applied Mieroblology, Dacembar 1969,

36 - Golaas, Herald B., {1956). Composting - Sanllary Dlspesal snd Redemation of Oraanic Wastes  {(p.20}. World
Heallh Organizalion, Monogragh Series Numbar 31. Ganava.

37 - Curry, Dz Robln (1977). Composting of Source Separatad Domastic Organic Waste by Mechanically Tumed Open
AirWindrowing., As seen i The 1997 Organks Recovary and Bigiopteal Treatment Proceedings, Sientiford, £5,
{ed.}. Intematlonal Cenference, Harogale, Unlled Kingdom, 3-5 Saplambar, 1997, P 183,

33 - Palmilsana, Anna C. and Bataz, Marton A, (Eds.) (1995). Microbigloay of Solid Wasle, P. 169, CRC Press, Inc., 2000
Corparate Bivd,, N\W., Boca Raton, FL 33431 USA,

The Humanure Handbook — References 241



~

32 - Falmisane, Anna C. pad Bartaz: Medon AT{EEEY (T85E). Mizrllniy ur fntid-wase Pp. 2t 124, 134, CRC -
Press, Ins;; 2000 Comztale Bivd., MW, Boes Raton, FL 33431 USA P
40 - Roduld, L {1980). Ihe Comalets Bosk of Comppasting. p. 702, Rodsle Books, ing., Emmaus, PA e
/41 Corry, Dr. Rebint (1877). Camposting af Source Separeted Dormaslic Craanic Wasle by Meshanically Turned D.ner' BT
Alr Windrowing, As seen in the 1857 Organic Racovary and Bialugical Troaimen| Proseedings, Stenlifurd, &3 e
{ed.}. infemeionst Conference, Hamagale, United Kingdom. 3-6 September, 1947, £ 1£3, . ‘\
42- Brock, Thumas . {1866). Thermophiies — Gengral, Mplesular, and fopling Biology, p.244. John Witey ond Sans. %
43 - Rynk:, Rebert, od. {1852}, On-Fanp Somposting Hardbook. Nedheast Regional Agriculivral Engineering Service. R
Ph: (607} R55-7654, p. 13.
44 - Siocycte, November 1898, p.18,
AS - Rudale, J. 1. (1867} The Comalete Sook of Comaasling, i, 932, Rodale Books, Ihe., Ermaus, PA. .
"45 -Srnallay, Curffs (1586). Mard Earmed Lpssens on Ocor Manegamenl. Biccyoie, Journal ol Composfing end ”)
Racycling, Jaraary 1898, p. 58, JG Prass, Inc., 418 Siale Ava,, Emmaus, PA IBDM‘ UsA, FT
AT - Brinton, Wiltiam F, Jr, {date unknown). SJsfainebn!rfy of Modem Composa‘m:r - Intensificelion Versus Cast and =
Quailty, Woeds Eng Instiele, PO Hox 23 -Mirtsmenbtmimr A 352 USA.
48 - Brinton, Willlam . Jr. {date unknown), Suslmnabtﬁ{y of Modem Camposling - [nlansification Varsus Cosl and
Quakty. Wands End Institule, PO Bok 257 R vemon-kiaim-rras s 758, -
48 - Polmisane, AnnﬂC and Barfaz, M'Jrlor'k.(Eds 3 (1993‘ Microbiglagy of Soid \Wasta. P. 170. CRC Press, irc., 266D
Corporate Blvd,, MW, Boca Raton, FL 33431 LISA.
50 - Resoarchers Study Campos.'ing It Ihe Cutd, Biocycle, Joumal ef Camposting nnd Resycling, Januwary 1998, p. 24
{Regionpi Roundupl, 4& Press, laz,, 419 Siala Ave., Enunaus, PA 18349 USA.
54 - Golaas, Harold 8., (1956). Compnsling - Sanitary Riscosat and Reclamation of Ornanic ¥/asies . p.77. Warkd Henith /./

Organizallen, Monograph Series Numbar 31. Geneva.

\ Racycling, Dslobar 1998, p. B2, JG Press, Inc., 419 Slaie Ave., Emmaus, PA 18048 LEA. o
. 53 - Haward, Sir athart (1243). An Sadeuliueal Tostamand, Oxford University Prass: Naw Yark, (p44} Alse see: Radala, -
\ JL (1848). Pay Qi The Devan-Adalr Co.; New York.
T 54 - Hatre-kh-atal {Es.) {18580). The Gamplsle Baok of Compasling, Rodefe Books Ine.: Emmzus, P.-l.(g-ﬁ*“)"/
55 - Reyan, Raymond W, {1958). Aprrod mmammm%wardrﬁwcymmompos!mg and
Recysling, Octobor 1998 p. 62. JG Press, Inc., 419 Stale Ave., Emmaus, PA 13048 USA.
56 - Poncavaege, J. and Jasiolowsk, J. {1981), Mix Up a Composl and a i.ima. Ormanic Gardenlng, 14arch 1961, Vol. 38,
lssue 3, (18]
57 - Golisas, Harald B., (1956). Corposting - Sanilary Risposal end Reclamation of Qrgank: Was'es . p-93. War'd Hegilh
Organizalion, Managrapn Seres Number 31. Geneva.
58 - Palmisans, Anna C. and Badaz, Mortan A, {Ede.) (1888). Micrebiolony of Solid Waslg. P. 122. CRC Prass, Ine., 2000
Corparale Blvd., NW,, Baca Paton, FL 33431 USA.
58 - LIS EPA {1998). An agﬂlzglg of Compasing as an_Environmenlal Remedialion Technolaov. £PAS30-B-38-001,
March 1988,
B0 - Haug, Roger T. {1893), Mﬂ@m&wnﬂmm o CRC Press, Ine, 2000 Comporate
Blvd. N,W., fiaca Ralon, FL 33431 LISA, .
€1 - US EPA (Ccl. 19874 nnovative Uses of Campas! - Bioremediatian and Paflufian Pravention. EPAS20-F-07-042.
62 - US EPA {1998}, An Analvsis ol Composling as an Environmental Remediplion Technefouy. EFAS30-B-98-001,
March 1998,
63 - Cannon, Charles A,, {1987}, Lite Cycle Analysls and Sustalnability Moving Sayond the Three R's - Reduce, Reuse,
and Recytle - to P2R2 - Praserve, Purlfy, Restars and Remediate. As Sean i tha 1997 Orpanic Recovary
and Biologital Treatmant Procaedings, Stenlitard, EX. {ed.), latamalional Coafe Hamogate, United . . - ..
Kingdam. 3-5 Seplambar, -1997.- P~ 253.-Available™ fram Studr” Brown, Nelional Composl Developmant
Assodation, PO Box 4, Grassinglon, Norh Yorkshire, BD23 5UR UK (sluaribrown@compuserva.comy),
B4 - US EPA (Oclober 1997}, Innovalive Uses of Compost - Bioremadiation and Pollution Pravenilon. EF'ASSD—F-QT—MZ.
DR o 65 « Logan, W.B. (1981}, “Rol iz Hol." New York Times Magazine. 9/8/9%, Vol, 140, issus 4871. {p,46). -
86 - Campost Fungl Used to Recover Wastepaper. Blacyala, Jounal of Campasting and Recyzgling, Ma\; 1098, a. &
{Bloeycla World). JG Press, Inc., 418 Stale Ave., Emmaus. PA 18049 USA
87 - Yuung. Liy .. and Camiglla, Car E. {Eds.) [1995). ion of Toxic Qroani
Cherleals, Pp. 408, 461, and Table 12.5, Wiley-Liss, Inc. BO5 Third Avenue, Mew York, NY 18518-0012,
68 - Palmisano, Anna C. and Bardaz, Moron AL (Eds.) {1986). Microblology of Salld Waste. P. 127. CREC Prass, inc., 2000
Caorpacate Blvd,, MW, Boca Raton, FL 3343¢ USAL
B9 - Lopan, W.B. (1981}, *Rol is Hol.” New York Timas Magazine. 9/8/31, Vol. 140, Issue 4871, [p.46).
70 - Lubke, Sigfied. {1988). Inlerviaw: All Things Considered in the Wake of lhe Chamcby! Nudlear Accident. Acres
U.S.A.]Dscemhsr 1989, {p. 20) [2lsa conlact Via and Siglried Lubkae, A4722 Pauarbach, Unleredelnsbach 1,
Austrial
71 - USEPA [1908). An
March 1998, .
72 - Cannon, Charles A., {1897). Lifa Cyde Analysis and Suslainabillly Moving 8ayond |he Three R's - Reducs, Rause,
and Retyde - I F2R2 - Preserve, Purfy, Reslore and Remediate, As geen In the 1997 Organic Recavary
and Blclogical Trealmen! Procaedings, Stentiford, E.L (ed.), Inlarnalional Conferenca, Harrogate, Uniled
Kingdem, 3-§ Seplembar, 1897, P, 254, Availabla from Sluwrl Brown, Nalonal Gorgpast Oevalgpmary,
Assoclzlion, PO Box 4, Grassinglon, Norlh Yarkshire, B023 S5UR UK {sluaribrown@compusarve.tom).
and Schonbamar, Doug (1998). Reclaiming Conteminaled Soils, as well s Black, Dave (1988), Composting
Breaks Down Explosives. Blocycla. Jnt:mat or Cumposkng and Recycilng. Seplumbar 1898, 36-40.
. 73 - LIS EPA {1538), An Anplysls gy. £PA530-B.558-001,
March {088,
74 - Block, Dava {1988). Degrading PCE's Through Camposting. Biocycla, Jouvrnal of Composling and Recyeling,
[ecember 1498, p.
45-48. JG Press, Inc., 419 Slate Ave., Emmaus, PA 16048 USA.
75 - US EPA (Dclcber 1897). Innavalive Uses of Compost - Bloremadiation and Pollulion Prevenifon. EPAS30-F-97-042,
76~ US EPA (Qclober 1897). Innovalive Uses of Gompas( - Blaremediatian and Pallution Pravantian, EPASI0-F-97-042.

B

. EPAS30-8-88.001,

242 The Humanure Handbook -~ Referencesr

52 - Ragan, Raymond W. {1138}, Approaching 59 yesrs of Compost Research. Bincycle, Jeuma? ¢! Composling and e



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

IN THE COURT OF APPEALS OF THE STATE OF WASHINGTON
DIVISION |

PACIFIC TOPSOILS, INC., Owner of Maltby Court of Appeals No. 63526-3-1
Composting Operation,

Respondent,

CERTIFICATE OF SERVICE
V.

SNOHOMISH HEALTH DISTRICT, a
Washington Municipal Corporation,

Appellant.

|

I, Anita Hope, hereby state as follows:

| am over the age of 18 years, competent to testify, and certify to the fol@mngbased
o2 i
on my own knowledge and belief. 3 %}. -
™~ - *::;:.-’
On the date below stated, | caused the Brief of Respondent and Certificatd of grfglce
to be sent in the manner noted to the following party: '; 4=
o =,
Steven Uberti -
Bell & Ingram
2918 Colby Avenue, Suite 201
Everett, WA 98201
[ x1 Viaregular U.S. Mail, postage prepaid
[ ] Via federal express
[ ] Vialegal messenger service
CERTIFICATE OF SERVICE - 1 LAW OEFICE OF
PTI v. Snohomish Health District/court of appeals No. 635263 JANE RYAN KOLER, PLLC

5801 Soundview Drive, Suite 258
P.O. Box 2509 -~ Gig Harbor, Washington 98335
TEL: 253-853-1806 FAX: 253-851-6225
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[] Via facsimile (425) 339-8450

DATED THIS 20th day of October, 2009

Q\mk—\eﬁl&_

Anita Hope

CERTIFICATE OF SERVICE -2
PTI v. Snohomish Health District/court of appeals No. 635263

\

LAW OFFICE OF
JANE RYAN KOLER, PLLC
5801 Soundview Drive, Suite 258
P.0. Box 2509 ~ Gig Harbor, Washington 98335
TEL: 253-853-1806 FAX: 253-851-6225




