


A!'(-_UISIT_r_' '-"_:!i'/it*:!:",3

9 JUN-3 PHI2:00

OCDO MONTHLY PROJECT STATUS REPORT

LAND APPLICATION USES OF DRY FGD BY-PRODUCTS

OCDO GRANT AGREEMENT NO. CDO/D-89-35

STATUS REPORT NUMBER 36

REPORTING PERIOD- JANUARY 1994

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Governmentnor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process,or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Governmentor any agency thereof.

JJoel H. Beeghly (412) 777-0711
Warren A. Dick (216) 263-3877

- TER y
:Dtb-'TRtBUTIONOF THIS OOOUMENT IS UNLI,MITE[:}



• ¢

o

Land Application Uses of Dry FGD By-Products
Monthly Report
January, 1994

WarrenA. Dick and Joel H. Beeghly

1.0 Land Avvlication Project

A meeting was held with OSU Research Foundation to review and discuss the
post-due invoices and efforts to make payment. The problem with the USGS
invoice was reviewed with hopes that we can employ their services at the Fleming
AML site andthereby remedy the problem between OSU and USGS for services
paid but not rendered.

2.0 Meetings, Reoorts

Preparationswere made by both OSU andDravo Lime to make presentation at
the "High Calcium/Sulfur Coal By-Products in Agriculture" workshop at Purdue
University, February 7-8 sponsored by the U.S. Department of Agriculture,
Agriculture Research Service and Purdue University. Four presentations related to
the Land Application Project were scheduled.

Preparationwas also requiredfor the International Mine Land Reclamation
Conference and the Southern Illinois University Conference on Coal Combustion
By-Products both in April. Abstracts for "Call for Papers" were due for the American
Coal Ash Conference, January, 1995 and Pittsburgh Coal Conference, September,
1994.

3.0 Demonstration Sites

3.1 ODOT Rt 541

In spite of the severe winter weather, the ODOT District '.5Special Projects group
has nearly completed reconstructing the State Route 541 slide. Approximately
3000 tons of Tidd PFBC ash have been placed. Computer analyses conducted
on the before and after embankment cross-sections show _Lhatthe stability of the
reconstructed slope has been increased substantially by the inclusion of the Tidd
ash. The ash was also used to rebuild the road base, a section about 100 yards
long.
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3.2 ODOT Rt 83

There is still a possibility that the demonstration project planned for State
Route 83 near Cumberland can be conducted. The Construction Engineer
for District 5 has authorized the reassignment of one of the district's engineers
to this project. This individual has already enrolled in the Civil Engineering
Department as a graduate student and begun taking graduate CE classes. She
will be conducting her work on the State Route 83 slide at no cost to the project.
AEP has offered the Tidd ash to the project and has identified a location near
the highway that could serve as a site for the ash stockpile. However, since
AEP cannot deliver the ash to the site as they did on State Route 541 project,
and we have not at this time identified any other way to pay the trucking costs,
the further development of this project remains uncertain.

3.3 Fleming AML Site

A revised beneficial use permit application using the FBC ash from GM
and local yard compost was presented by Warren Dick to the Trustees of
the Joint Solid Waste Management District of Tuscarawas, Wayne, and
Stark Counties on February 4. The Trustees, who are the respective
county commissions, and other public officials for the first time heard
our plan. Some citizens including the "Club 3000" citizens advisory
committee were present but were not permitted by the chairman to ask
questions. We believe the presentation was basically well received by the
Trustees and Executive Director, Mr. Phil Palumbo. The county health
department and Mayor of Dover are believed to still hold some reservations
and about our plans mostly dealing with the impact on groundwater, i.e.
Dover water wells.

A written response to town leaders of the Club 3000 was prepared by Warren
Dick and reviewed by OCDO. This answer was in response to written
questions submitted to Warren Dick addressing various concerns about
the site. Similar concerns of the County Health Department and Mayor of
Dover are also being addressed.

The 5 acre limit criteria for DOE's environmental assessment (EA) was
addressed. Since they pay basically for monitoring the site, the DOE's EA has
no limit of acreage. The actual treatment is paid by the Ohio Division of
Reclamation (ODNR). The ODNR funding comes from the Office of Surface
Mining (U.S. Department of Interior) and they require an EA for the treatment
portion. An EA was conducted by ODNR as part of their plans to reclaim the
Fleming AML site.
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The Ohio EPA stated on February 10 that a public hearing was not required,
since they do not regulate application of yard compost. A coal ash beneficial
use application will be filed, which is revised from that submitted last fall.
Copies will be distributed soon to the Steering Committee.

The wisdom and plan for a "town meeting" to provide information and chance
for questions was discussed on February 17 with the Tuscarawas County
Commissioners, who offered to host such a meeting, and the County Health
Department. Max Bonifant, a Franklin Township Trustee and Tom Sewell of
the Soil Conservation Service also attended. Their willingness to help conduct
this "informational meeting" was relayed to a meeting the next day at OCDO and
attended by representatives of the Ohio EPA, Ohio DOK, USGS, OSU and
Dravo. Ohio EPA and the DOR agreed to attend but keep a low profile. A
separate planning meeting was requested for the Mayor of Dover and his
wastewater treatment plant superintendent and a final meeting with all the local
organizations to be held !,efore the informational meeting.

3.4 LIMB Stockpile

Stabilized base mixes, i.e. by standard Procter procedure, of a blend of the aged
LIMB ash and a bottom ash did not yield sufficient strength. The aged 2 ½ year
material has little free lime and the calcium carbonate equivalency has dropped in
half to approximately 25% CaCO 3. Central Fuel Company has accepted the
responsibility for determining the end use of this material.

4.0 Contract Problems - See 3.3

5.0 Work Schedule

5.1 Continue editing of the Phase 2 report.
5.2 Attend workshop (February 7-8) at Purdue University on agronomic uses of FGD

by-products. (This meeting is organized by the U.S. Department of Agriculture.)
5.3 Meet with county, township, local officials and citizens to present the Fleming

AML reclamation plan. After this meeting the permit will be submitted to Ohio
EPA (by middle of February). Obtain commitment for FGD material from General
Motors.

5.4 Complete ODOT project on Route 541.
5.5 Continue to develop plans for the LIMB ash stockpile.

- 5.6 Decide on proposal to AEP and ODOT concerning the Rt 83 embankment.
5.7 Prepare abstracts of papers for submittal to upcoming conferences.
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Land Application Uses of Dry FGD By-Products

Monthly Report
February, 1994

Warren A. Dick and Joel H. Beeghly

1.0 OSU Land Avvlication Projec_t

1.1 Sampling, Analysis and Technical Reports

I.I. I Purdue Agricultural Wo.rkshoI_

Joel Beeghly, Terry Logan, Sam Traina and Warren Dick made presentations
at a workshop on the "Use of High Calcium/Sulfur Coal By-Products in
Agriculture" held at Purdue University on February 7-8. This workshop was
supported by the USDA and Warren Dick was asked and has agreed to host a
similar type of workshop next year in Ohio. There is a lot of interest at this
time in developing an even greater base of information on how FGD by-
products can be beneficially used. One report was given at the workshop
where FGD by-product generated by coal-fired boilers was ready 100%
beneficially recycled.

l.l.2 Phase l and Phase 2 Reports

Our latest word from the publisher of the Phase l report is that it is
progressing smoothly and the report should be ready for printing in April
or May. Several sections of the Phase 2 report have been received by
Warren Dick and have been edited and place into the Phase 2 draft
document.

1.1.3 Future Presentations

Preparation was also required for the International Mine Land Reclamation
Conference and the Southern Illinois University Conference on Coal Combustion
By-Products both in April. Abstracts were due for the American Coal Ash
Conference, January, 1995 and Pittsburgh Coal Conference, September, 1994.
OSU personnel from the Department of Agronomy, Agriculture Economics, and

.. Civil Engineering and also Dravo Lime Company submitted abstracts to the two
conferences.
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1.2 Field Demonstration Sites

1.2.1 Fleming AML Site

• The majorityof our efforts in the month of February was to move forward the
reclamation project at the Fleming AML site. Meetings were held as follows:

February 4 - Joint Stark-Tuscarawas - Wayne Joint Solid Waste District
February 17 - Tuscarawas County Commissioners
February 18 - Meeting in Columbus with ODNIL OEPA, OCDO, OSU and USGS.
February 22 - Tuscarawas County Health Department andMayor of Dover.
February 25 - Mayor of Dover andClub 3000

A permit application to use FGD by-product materialas an alkal_n,_amendment
material for reclamation of the Fleming AML site was submitted to the Ohio
EPA on March 2, 1994. They have promised a quick response.

Probably the best way to present the various issues that have been raised by the
local citizens about the use of FGD by-product materials for reclamation of the
AML site is to include a copy of a letter written by Dr. Warren Dick and
addressed to Mr. JimKneubuchl. The only attachment not included with the
attached materialare the copies of the NEPA exclusion documents.

We now feel the local officials including the Mayor are supportive of our
project. Another local meeting held in early March to plan the "town meeting"
reaffirmed this belief. One of the strongest opinions was to have the actual
FGD - compost mixture produced and analyzed for the presentation to the town
meeting to be held sometime in April.

1.2.2 Other Demonstration Sites

Nothing new to report since the January report. Winter weather prevents much
activity other than monitoring.

2.0 Contract Problems

See 1.2.1

3.0 Work Schedule

3.1 Phase 2 Report

m _, [_1 .... ]W ' i



3.2 Confirm availability of FGD material for the Fleming Site from both Tidd
plant and Pontiac, MI. Arrange for mixing tests at the compost company
yard using Tidd PFBC and GM CFBC material.

3.3 Prepare for Conference at Southern Illinois University in early April.
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Mr. Jim Kncubuchl
128 Fast Third Stx_t
Dover, OH 44622

Dear Mr. Kneubuehl,

Thank you fortakingdm.eto wdto out some _your que_.i_s _!ated to rccimnationoI'._Q
Flcming _ dte. I apprceaa_mo opportunityto commumcaxewlm _u .aria| nol_ max_mls ty_
of di'aloguocan leadtoa betterundors_, cling by everyono ox ¢xazuy what iso¢!ng proposoo.

Your Icttorraisodnine s'Ix_ificqu_egionsthat_youwantod me _ an__.cr. I wallanswer, d_.m one
at a time in the order they were rased in thoattachment to your,otter. Lnere were scvc_ omcr
i_ucs raised in the letter itself that I will respond to at the cad.

1. What are tl_econcentratO, L_of TCDD. TCDF asgl remaining dioxin equivalents?

The best way to answer this oucstion is to actually provide you t_hedata sent from
Triangle Laboratoriesfor _e _.s2_.pie con_mng 50_t, FOD.fr0m tho G.MCplant .and
50% Toledo sewage sludge,. This printout provioe,s mLo=me inmrmation nccaco to
calculate worst ¢a..,,¢scenarios su'di as I did whoa I gave m.y.preparation before you
and ot_rs attending the Stark-Tusc'ar,twas,.Waync Joint Sohd Wast=Management

District Board Meeting on February 4. These data wc.m.in.the prcv.ious EPA _rmit
application that you have a copy of. Also.enclosed w=!htlus _cttcr_sa copy or the
ddculations I pre,._nted at tho Fobruary4tn meeting wacr¢ t assumea a worst ca_
scenaxio.

Wc aro proposing to have dioxin tests done on the following samples _s part of the
revisedproF,ct: 1) the FOD mat=riMitself, 2) themixtureof .FODandcompostat

site itself, 4) one ,,a._pl¢ immcdiatoly a_r rexmmaraon=soomp=ctoaann =) a sccona
sample two years after reclamation is complete,d.

2. Wl_at type of test was used to measare dioxin conce_a_ions?

The test was conductS, by Trianglo Laboratories (North Carolina) and a personal.call was m_c to the iatx_ratory. Tho procrAur¢used in their laboratoryfor d_oxm
concentration measurements ia a high re,,_luti_ gas chromatography!mass
spectrometry method. The exact rd'orence citation of the mothod is EPA Method
8_o0 ?n EPA Manual. 1986 Revision, Te_ Metlwds for Evahtation of Solid
W_z_te. Triangle Laboratories _sone of only a few laboratories xnthe Umtcd States
certified to conduct dioxin measurements.

3. Whal are the concentration._ of As, Al, Ba, Cd, Cr, Hg, and Pb in the FGD and compost mix?

Table.s I and2 (attached) show concentrations of these metals and other metals in
the FGD, compost, and FOD-compost mix. The mix values were calculated based
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onthe.l_misethat125tonsofFeD willbemixedwith50tonsofcompost..Thus
F'ODwillcontribute71.5%ofthetonconcencr'at_onsandcompostwillcontribute
28.5%.

4.A copyoftheEPA permitisrequested.

A dr_'tof thepermitat_licatioa waqdistributedto you_and othersat_ muting.
heldin Bolivaron Fa_ 4, Whenwe submitour finalpermitnpphcationto the
OhioEPA, we will send you twocopies.

5.Wlwaare_l_etotal&'oxineqzdvalentaIntheFOD?

Thisquestion was .addressedabovein my responsetoquestion I. The total _xicicy

stoogewas2,_.J,oppC(par_permuion),Iresvm_ isoerermine¢Dyweightingme
venouscongeners,asshowninthewofl,_hcct,leading_ thefinalvalueOf23.16
ppt.We havebeenassumingaworstcase.althoughahlghlyunrealistic,scenario
m ourcalculations.We haveassumedallofthedioydncomesfromthePOD and
nonefromthesludge,.Althoughthisobviouslyoverestimatesthedie×incontentin
theFeD,itservesasabasisfordiscussion.Ifwedothis,themaximum
con_ntrationoftotaltoxicityequivalentsofdioxinCITE)intheFeD wouldbe
46.32ppt.Ireferyoubacktomy replytoyourQuestion#Iundthecalculations
includedaspartofthatreply.

6. W/_rewillthecompostandFGD bemixed?Wlua#_thodwillb.eusedinmixing?How wUl
ratiosin tt_¢mix b¢ assured/controlled? Willan airpermit to obtatt_ed?

We have discussed havingthe compost conW,_ctormix theF0D with the compost.
Ourmostextortive conversationshavebccnwithEarth-N-Wood,North Canton
and they haveagreedto do themixingat theirplant beforethemuten',dis
transportedto the FlemingAMLsite. The methodusedformixing_11 be a
windrowturnercommonly used to mixcompostwindrows.The ratiosof F(3D to
compostwill be determinedbasedon truckweightsfull andthenag,'dnafter
unloading. The amountsof FODandcomlxx_trcquircdwill bedeterminedprior to
mixingat theplantso thatwe _n placeinto thewindrowtheexactamountsnee,deal.

An airpermit is not requiredforabandonedminclandrcclamationp_jects butwe
willapplyfor _ atrpermitfromtheOhioEPA fortheacreager_eivmg the FOD
andcompost mixture. I will be happyto sharethisdocumentwLthyou also when it
is completedandsubmitted.

We wouldbe happy to have someonelocallyworkwith us to be sure that the
amountsmixed and broughtto the site donot exc.ocdwhathas bccn portal!ted.We
understandthat thinmayhave hap_ned in a prevtousproject, unrelated.tothis
project, and we want to assure you that we intend m closelycontrolapplications for
this project.

7. What tonnageof FGD by-product will be usedat the FlemingAML site? --

The application rates will be 125tons/acreof FGD and 50 am.s/acreof compost.
Nine acres,out of a total of approximately40 acres to be reclaimed,will receive this
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mixture. An additional two acres will receive only the 125 tons/acreof FGD. We
can thus calculate the total tonnageof F'GDandcompo_ to be applied on the site.

oEo._q
9 acrc_ x 125 tons/acre = 1,125 tons I=OD(in thenine acres to be ¢rc.atcdwith the

F(3D and compost mixture)
2 acres x 125 tons/acre= 250 tons FGD in the two acres receiving only FGD
1,125 tons + 250 tons = 1,$75 tons total of FGD

9 acres x 50 tons/acre = 450 tons total of compost

An additional 0.60 acres, divided into 15 small plots will ix: treatedwith re.soil,

FOD, or F.GD plus compost. The r_tes used will not exceed those u._,_din the rc_t
ofthoprojectandthe_ota.lamountofadditionalFOD andcompostlhatwillbeused
onthesesmallplotswillnotcxcee.d50tonsofI:GDand20tonsofcompost,

8. Whatisthecosttoobtaina)FGD by.productb)compostandc)tomixthetwomaterials?How
willthef'walmixedproductbetested?

A s_parau_sheetisat'inchedgivingdc_Icdinformationofexpectedcostsof
reclamationusingre.soilontheFlemingAML site,usingFGD pluscompost,and

u.qingsoilthatisoffstteandwouldnccdtobebrought,tothesite..Thesenumbers
wereobtainedfromtheODNR andfromperson',allytalkingtosuppliersofcompost,
Thesenumbersareourbestcstimata_sinceactualbidshavenotyetbeenreccivcd,
However,theexpcdcnccsoftheOhioDepartmentofNaturalRc.q,ourccs(Division
ofReclamation)arequiteextensiveinreclamationandsotheire._t_matasshouldbe
accurate.

After the mixing has been completed, a samplo will be obtained for determination of
metals, dioxin, nutrients and pH.

9. Cost of u._ingthe available local soil from a location four to five miles away from tlzeFleming
AML site

This question is answered above in response to your question No. 8.

Other i_ques raised in your letter included a question of how the FOD is collected at the Fleming
AML site, i.¢. whether m a baghouse, scrubber, precipitator. The ash that will be u._. is a
mixture of bed ash and fly ash collected in a baghou.qe. The ratio of bed ash to fly ash Is 40% bed
ash to 60% fly ash. Our data pre.scnted above, in answer to Question No. 3, is from a sample
comprised of a mixture of bed ash (40%) and fly ash (60%).

You also requested a copy of the NEPA exclusion form. NF.,PAdocuments fr¢_mI:x)ththe
U.S. Department of Energy (Morga.atown) and the Ohio Deparunent of Natural P.esources
(Division of Reclamation) have been obtained. These are enclosed with this letter.

The dioxin data wca'c obtained from a .,;amplethat had 50% FGD and 50% Toledo sludge. The
s,'unple designation "Pontiac fly ash plus N-Viro" was the name assigned by Triang!e Lalx)ratories
for tzacking purposes. A more accurate sample de_ription would have be,on "Ponttac fly ash plus
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Tolcdo sludge". ThetotaldioxintoxicitycquivalcntsO'TE)in the FOD-sludg¢samplementioncd
in theLandownerConsentform (23 ppt)is also the ,samevalue as shown on the dioxin reportshcct
fromTriangleLaboratories.

Again. I would,bo happy tohave you orothersworkwith us toensurethatpropermixing,
samplingandapplncation0ftho rodamatioa mate,dais occurs.

$inccroly,

a,
WarrenA.Dick
Profc,_or

c. Hon. Orcg DiDonato,StatcRepresentative
Hon. Rick Homrighausen,.Ma.yor of Dovcr
Ms. Jacki¢Bird,Dircctor,Ohio Coal DevelopmontOffice
Mr. Roger,Spies
Dr. lrvin Sdvcrstone
Mr.H. Aloxandcr
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Dioxin Calculations

The datapresentedarefromtotaldioxinanalysisof an N-

Viro soilproductmadefromapproximately50% Pontiac

GMC dryalkalineFGD by-product(thesame as to be
appliedat the Flemingsite)and50% Toledosewage

sludge. It is most likely that less than haft of the total dioxin

in this mixture is in the FGD component and more than half

in the sewage sludge. Nevertheless,in conducting the
following calculationswe will assume the worst scenario,

namely that all of the dioxin in the N-Viro product originated

in the FGD portionof the mixture. Under this assumption,

therefore, there are 46.32 ppt (parts per trillion) total TTE
(TTE for all dioxinand dibenzofuran isomersand isomer

classes) in the PontiacGMC dry alkaline FGD by-product.

If this FGD by-product Isapplied at the proposed rate of

125 dry tons per acre and incorporatedto a 8 inch depth in
the spoil, the final TTE concentrationin the treated spoil will
be 4.34 ppt TTE.

A sample calculationfollows.



Dioxin Sample Calculation

1. (46.32 pptTTE, dioxin)(2x 10-9)= 0.000000092lbs

TrE (dioxln)/6rgton FGD

2. FGD appliedat a rateof 125tonsperacre would result

in the followingtotal amount of TIE (dioxin)applied

(125 tons FGD)(0.000000092Ibs/drytonFGD)=

0.00001158IbsTTE (dioxin/acre)

3. Assumingan 8-inchdepthof spoilweighs2,667,000 Ibs,

the final TrE (dioxin) concentration in the spoil

0.00001158 Ibs TTE/acre = 0.00000000000434 los TTE/ib spoil
2,667,000Ibsspoil/acre

which is the same as 4.34 ppt TTE (dioxin)concentration



TableI.

Total chemical analyses of the FGD, compost and borrow topsoil.
-- _ ......lul i

_- FGD- Pontiac " Borrow Topsoil for
Parameter GMC Compost Resoi 1ing

(4 samples)
__ ii • J I i i i i LI i liB - it ii

Highest (mean) Sample 1 Sample 2value
q ii II till • i i i ii i I • i in - - i i i i

_Traee Elements (lag gq)
Arsenic 111.0 (71.5) 12.0 6.3 5.5

Cadmium 2.1 (1.5) <0,2 7.8 3.3

Chromium 72.8 (42.2) 371 98.3 95,6

Copper 80.6 (49.5) 27 72.4 62.8
Lead 33,0 (17.4) 18 24.0 15,9

Mercury 1.0 <1.0 - -
Molybdenum 25.3 (22.4) 35 3.8 ' <0.2
Nickel 103.4 (78.8) 505 46.5 44.8

Selenium 15.2 (8.6) 0.31 <0.7 <0.7
Zinc 184 (112) 91 140.9 137.8

pH (1:1 12.6 (12.5) 8.3 4.4 4.3
water)

i " iii _ ii ii__
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T_sk 2. Summary of Metal Concentrations and Loading Rates

- ' ................ ,,, i i | _ i ,. i |i .. , , •

l_roposed Allowed'
Metal Analysis 503 Loading2 CumuIafive Loading

FGD Compost M_ f Ceiling _. -- •_ Resoil 503 O PA
| ,, , = m _ , i -

......... ---- lbs/aere .................----------------- pplTl ------------------ ----------------- ......_...........

As 111 12 82 75 28.7 11.0 36.6 -

Cd 2.1 <0.2 1.6 80 0.5 6.6 34.8 8.9
Cr 72.8 371 157 3000 55 191 2680 -
Cu 80.6 27 65 4300 23 126 1340 250
Pb 33.0 18 28.7 840 10 32 267 1000
Hg 1.0 <1.0 1.0 57 0.4 - 15.2 -

Mo 25.3 35 28.1 75 10 8 16.1 -
Ni 103.4 505 218 420 76 90 375 250

Se 15.2 0.31 11.0 100 4 1.4 89.3 - _

Zn I84 91 157 7500 55 275 2500 500
•

_28.5% compost and 71.5% FGD i
2175 tons/acre for compost-FGD mix, 1000 tons/acre _or resoil (loading rates based on i
resoil sample #2). I

..

o°
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9hJLI/,;-3 PHI2:O0

Pansoil at $1.20/cubicyard. A total of 1,075cubicyards/acreareneededto
provideaneightinch cover.

Prclimingof spoil(beforere.soilcoveris applied)requir_40 tonslimestone/acreat
$20/ton= $800/peracre

Limeapplicationtoreu_l materialat15tom/acreand$20/_ = $300/acre

Soil : $1.201cubicyardx l,OV$cubicyardsrcquirc_i/acre= $1,2_lacrc
Lime: $20/ton x 55tons/acre = $l,100/acre

TOTALCOSTS =$1,290/acre . $1,100/acrc= $2,390/aere

Ifsoil hadto bc _rch,xqedfromaneighboringpieceof .[xo_rty in_..cdiatclyadjacentto
the reclamationSite(so thatit couldsoil beconsidered"oaslte"resellmatcn',d)one should
assumeanapproximatecostof $0.50/cubicyard. This wouldadd 1,075 cubic
yards/acrex $0.50/cubi¢yard= $537/acre to Se costcalculatedabove. The new total
would, thcrcfore be S2,390/acre+ $537/acrc = $2,927/acre,

2. Cost of usingFGD/compostmix.

FGD fromtheGMC plantinPontiacMichiganwillbeused.ThisplantbumsOhio
coal and usesOhio limcstone forscrubbing. The cost of truckingthe FGD to the
Fleming site is about the sarncas the disposalcost. Therefore,we are,_sumin_ thc
theFGD will be ddivcrcd at no cost to thestate or to our projectbut will¢sscntmlly
bepaid for by the GMCplant in !ieu of the disposal lees. Truckswill offload the
FGD at the compost facilityso thatmixing can be,accomplishedbcforeproceeding
toeithertheFlemingAML,mincsite(to ddivor theFeD and compostmixture)or to
the coal mine site to Ix:reloadedwith coal.

Compost costs, It takes approximately 2.7 cubicyardsof compost (dryweight basis)
to yield one ton. Thereforethe total amountof cubic yardsrequiredto make50 tons
is 2.7 cubic yards/tonx 50 tons/acre= 135 cubicyards/acre,Wc have receivedquotes
from two diffcr,ent sopplic,rsof yardwaste compostin NortheastOhio and the cost for
compost is $5/cubic yard(for material). Therefore,135 cubicyards/acrex $5/cubic
yard = $675/acre.

Trucking from thecompost facility to theReining site involvesa shorthaul and!s
estimatedto cost $4/tonand since 175 tons/acreOftheF(3D/compostmixturewtll
be used, thecost for thisfinal stage of truckingtotals $4/tonx 175tons/acre=
$700/acre

To mix tlaeFOD with thecomlx)stwould cost anadditional$_cubic yard of compost or
$270/acre.
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FGD : Iklivered at nocost to _e project.
Compost : $675/acre(material)+ $270/_xe (mixing)= $94_acre
Trucking: $700/acre

TOTAL COSTS = $1,645/aere

3. Cost of using resell from a site 4.$ miles away

Haulingsoil to Flemingfrom4,5 m!lesaway and.assumingthesoil is freefor the
taking,stillrequiresthatheavyloading_uipm_t, trucks,driversandfuel bepaid.
ODN.Resdmaxesthesecosts to be $1.7$/t0aor $2.13/cubicyard. Resod to a depth
of8inchesrequires1333tonsofresoil.Therefore,thisoptionwouldcost
$2,334/acrc.

Liming costswould be the sameasthatcalculatedforoption#1 or $1,100/acre.

If the area from whichthe re.qoUmaterialis removedrequiresa Phase I archaeology
survey, an additionalcost of $3,000 (total)would be required.

Resoil material : $2,334/acre
Lime : $1,100/aere

TOTAL COSTS = $3,434/aere

CostSp.mmary

I. Re,soilmaterialobtainedoasite $2,390/acre
2, FOE)+compost $i645/acre
3. Cost of offs_ten::_il ma_dal $3,434/acre

Notc.__s

I.Calculationsforsoilweremadeassuming90Ibs/cubicfoot(OleoEPA requircment)
2.Theabovedonotshowanycostforspreadingfertili;,_rswhichwouldbeapproximat_lyequal

forthethreeoptions.
3. Costofspreadingthematerialsalsohavenotbeenincludedintheaboveestimates.Thereis

muchmorematerialtobehandledifresoilisused.

4.Ifthedisposalfeeisnottotallyappliedtooffsetthetruck/ngcostsoftheFGD fromPontiac,MI
tothecompostfaclhty,the_stfortruckingcouldvaryanywherefrom0(alldis.p?salfee
applied,_.truckingcosts)to$16/ton(noneofthedisposalfeeappliedtothetruckingcosts).

5.Finalcostswillonlybeknownafterallbidshavebeenobtainedandthcprojecthasbeen
complctcd.Wc willsharethisinformationwithyou.
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Land Application Uses of Dry FGD By-Prod_u__L''_i']i !q_I '::L,..V,,:;_'c.._

Monthly Report 9/f 3 PN12:0IMarch, 1994
Warren A. Dick and Joel H. Beeghly

1.0 Monthly Proeress

1.1 Sampling, Analysis and Technical Reports

1.1.1 Field soil and water samples from last year's work have essentially been
completed. Reclamation of the Fleming site will result in even more samples
this year than last year and this summer promises to be a busy one in terms
of field sampling. A "quality control" sampling of the ash and ash-compost
product is being implemented while being produced at Earth & Wood.

1.1.2 Warren Dick was called by Discover Magazine to check on facts for a story
that will be printed on the use of FGD for land application. This story is
another one that has resulted from the press release written last year.

1.1.3 Plans are being made for an Open House called BioHio to be held on the
OARDC campus from July 22-24, 1994. The theme of the open house is
the cooperative relationship between Ohio State University and industry.
A large number of displays will be created, one focusing on our FGD land
application project. The support by all of the sponsors of this project will be
acknowledged and Dravo Lime Company, American Electric Power, and
Ohio Edison have been invited to participate as industry representatives.
Governor Voinovich and his cabinet have been invited to attend.

1.1.4 A paper on the Tidd PFBC material was prepared for Southern Illinois
University Conference called "Management of High Sulfur Coal Combustion
Residues: Issues and Practices", that was held April 5-7, 1994. J. H. Beeghly
made the presentation. Copies are available upon request.

1.1.5 Phase 1 report abstract is listed in DOE report. See attachment.

1.2 Field Demonstration Sites

1.2.1 Fleming AML Site

Two meetings were held by OSU's Warren Dick, Howard Johnson, and local
public and citizens to plan a town meeting where Warren would make a
presentation and answer questions about the project. The Mayor of Dover
and the Tuscarawas County Health Commissioner agreed to host and moderate
the meeting to be held April 6. A letter was extensively worked on by Warren



Dick and reviewed by Dravo andOCDO to JimKneuble of Club 3000 in
response to their earlierwritten letter. Also at these meetings was an agreement
to provide dioxin and other tests performed on samples the actual yard compost-
FGD mixture to be applied.

The General Motors, Pontiac, Michigan contacts reneged on their interest and
willingness in providing their AFBC ash for reasons of apathy and lack of
indemnification by us. They agreed to let us try to get the material through
their new ash broker-sales agent, JTM Industries, who are familiar to Dravo Lime.
Tony Boothby of JTM agreed to give us a least one truck load per day on the
condition we have the OEPA approval and we pay the trucking. Because of the
higher cost and questionable availability, we plan to use the GM material for only
the watershed experiments (4 acres and 125 dry ton per acre). These watersheds
will be monitored for surface and leachate water quality, soil quality, and plant
quality.

With the permission from AEP, the PFBC material from the Tidd plant will be
used for reclaiming the areas outside the six one-acre watersheds. Rainulator
studies and ground water studies will be focused on this material.

A letter (attached) dated March 31 was received from Ohio EPA informing us
that they had reviewed our permit application and that the company and FGD
materials met their criteria for being non-toxic. A beneficial use exemption was
thus granted.

1.2.2 The DOE (Morgantown) has informed the project that they would be willing to
pay for some of the cost of trucking FGD for repair of a road slip on the highway,
Ohio 83. Plans are being considered as to "if" and "how" to proceed with this
project This work would be conducted under the direction of Dr. Bill Wolfe, Civil
Engineering Department of Ohio State University.

2.0 Contra,ct Problems

The Ohio State University contract with the USGS will need to be revised to include a
new statement of work that is specific for the Fleming site. This will be obtained from
USGS after reclamation materials have been placed on the Fleming site. An agreement
in principal has been obtained on a work plan from USGS so that delays in beginning
ground water monitoring activities should be minimized.

3.0 Work Schedule

3.1 Prepare mixes of compost plus FGD at Earth-N-Wood and send samples
to Triangle Laboratories for dioxin analyses. Metal and neutralizing power
analyses will be conducted at Ohio State University. Trucking is being
coordinated by Dravo and OSU Agronomy. Practice °'crisis prevention and



management control" when delivering to the AML site.

3.2 Work with Tuscarawas County Health Department in obtaining well water
samples for baseline analysis of water quality.

3.3 Apply for Ohio EPA fugative dust permit for AML site.

3.4 Prepare for rainulator runs on the agronomic plots at Coshocton for determination
of surface water quality when agricultural soils are treated with FGD.

3.5 A Core Steering Committee meeting at Wooster and the Fleming AML site
is anticipated for mid or latter part of May.

4.0 Post April 6 MeetinE Revort

The town meeting was set up and moderated by the Mayor of Dover and
Tuscarawas County Health Department as stated above. Based on a general
consensus of project personnel attending, the community now supports the project.
About four people from the Club 3000 continue to object but have not been persuasive
to the Mayor, the county health department, and other local officials. The Health
Department and Club 3000 will continue to watch for mismanagement on our part
or on the part of the truckers delivering to the site.

3
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March 31, 19E4

Professor Warren A. Dick
i

OARDC
De t. of Agronomy
16_0 AvenueMadison
Wooster, Ohio 44691-4096

Dear Professor Dick z ""

We have reviewed the information you supplied in your March 2,
1994 report and March 16, 1994 letter regarding the use of flue-
gas-desulfurlzation (FGD) by-product and yard waste compos_ on
the Fleming AML site. The report states that the FGD waste will
be land applied (by i_self _d mixed with oomposted yard waste)
as par_ of an experimental project that will evaluate the use of
these materla18 for reclaiming mine land. The project will take
place on the ¥1emlngAbandoned Mine Land site in Franklin
Township, Tuscarawas County and ks part of an 0DNR reclamation
project.

The results from the TCLP analyses that you provided for the ¥GD
by-products showed _ha_ those materials meet our criteri_ for
being non-_oxi_. Based on this, and a review of _he
concentrations of metals, pH, etc. in the FGD by-product, compos_
and resulting soil mixture, and the pro_ecu plan _ha_ you
provided, we have determined that your proposed plan ks a
beneflcial use under DWPC Policy 4.07 and does no_ pose a threat
to wa_ers of the state. A permit _o install or plan approval is
therefore not required from the Ohio EPA for the proposed
project. Please note that if you fi_.d._h_._he FGD material will ........
not be from one of the sources cited An the March 2, I_94 pro_ect
proposal, this determination would no longer stand.

For you_ information, the Division of Solid and Infectious Waste
Management notes that the levels of nlckel found in the compost
product to be used in the project are relatively high. The level
is below federal standards for land application of blosollds, but
ks signlflcantly higher than would be expected in source
separated yard waste compost and higher than allowable limits in
other states wi_h aompos_ quality standards. You may wish _o
discuss this wi_h your ,upplier to determine if lower nickel
levels can be achieved i_o that this product will be more
"typical" of yard waste compost.

(_ Prim4o.r_¢k_d

EPA 1613 112/851
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Prof. Dick

Fleming
Page 2

For our records, we would ask that you supply us with sample
results from the material that is actually used in _he project,
both FGD by-product and compost. We would llke to see analytical
results for all of the parameters listed in Table I of the March
16, 1994 letter for the compost, and Table 11 of the repor_ for
the FGD by-product. Please submit a copy of this information to
the Division of Surface Water (attention Cathy Alexander) and the
Divlson of Solid and Infectious Waste (attention Alison
Shockley). we would also appreciate you sending copies of data
compiled throughout the project (i.e. not necessarily raw data,
but summaries, progress reports, etc.) and the flnal report on
the project.

If you ha_e any questions, please feel free to contact me at(614) 644 2041 or Cathy Alexander at (614) 644-2024.

Sincerely,

George Elmaraghy, P.E.
Assistant Chief
Division of Surface Water

ca

pc: Janet Barth, SEDO, DSW
Cathy Alexander, DSW
Alison Shockley, DSIWM
Joel Beeghly, Dravo Lime
Dave Nicklaus, ODNR
Hon. Greg DiDonato, State Representative
Hon. R. Homrighausen, Mayor of Dover
S_eve Wermuth, TCHD
Jackie Bird, OCDO
Ralph Haefner, USGS
Laura Powell, Dir. Office
Nancy O'Meara, PIC
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(OOFjMC_aOS0-_S09)
Land eppllcstlon uses for dry FGD by-products, Ph_me 1
repoct. Bighatn. J.; _ W.; Forster, L.; Hilzhusen, F.; Mc-
Coy, E.; Stehouwer, R.; TmJrt_ S.; Wolfe. W. Drevo Limeco..pir=bu,gh.PA(Urd Sta,.
sored by USDOE, Washington, _ (unilea _1mesl. uu¢.
Contract FC21-glMC28080. Order Number DEg4000039-
Source: OSTI: wrls; GPO Dep.

The 1990 amendments to the Clean Air Act have spurred
the development of flue gas desulfurization (FGD) pro-
cesses, several of which produce a dry, solid by.product
mater_sl consisting ot excess sort)ant, reaction products
containing euffates =_ndsulfites, and coal fly z_sh.F-G0 by*
product materials are treated as solid wastes and must be
landfilled. It is highly desirable to find beneliciad reuses 1or
these mnteri_b provided the environmental impacts are min-
imaJIend sociaJlyacceptable. Phase 1 results ot a 4 and 1/2

year study to demonstrale large volume benetk:daluses ol
FGD by-products are reported. The purpose of the Phase 1
portion of the project was to characterize the chemical

physical, mineralogical and engineering properties oft he
FGD by-product ma,.erials obtained from various F-GO tech-
nologies being developed in the state of Ohio. Phase 1 also
involved the collection of basellne economic datn mimed to
the benelicial reuse of these FGD materkde. A total of 58

samples were collected and analy-zecl. The results indicated
the chemical oomposifion of the F-GD by-product materials
were dominated by Ca. S, AI, and Si. IVIJ_y of the elements

regulated by the US Environmental Protection Agency re-
side pdma,'ily in the 11yash. Phe.se 1 results revealed that
FGD by-produc_ materials are essentially coal fly ash materi-
ads diluted with unreacted sorbent and reaction products.

High volume beneficial reuses will det_end on the economics
of their substituting for exlsdng materiaJs for various types of

applicedorls (e.g. as an agricultural timing material, soil bor-
row for highway embankment construction, and reclarna_on
of active and abandoned surface coal mines). Enviroru'nen-
tat consmaJnls to the beneficiaJ reuse of dry FGD by-product
materials, based on laboratory and leachate studies, seem
to be Io_ than for coaJ fly ash.
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