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1 Physical and chemical tests conducted to determine the usefulness of the dewatered residuals and

corresponding limitations in various disposal/reuse alternatives were presented in Technical

I Memorandum No.7 entitled, "Alum Residuals Dewatering Equipment Pilot Testing Protocol", dated

October 1994. The residuals can be described as a fme-medium sandy, organic silt, the appearance of

I a loose, brown soil, with an organic content of approximately 23 percent, and no free water present.

The residuals "passed" the EP A 's Toxicity Characteristics Leaching Procedure (TCLP), indicating that

I they can be disposed of in a sanitary landfill meeting Resource Conservation and Recovery Act (RCRA)

Subtitle D standards (synthetic liner, leachate collection, post-closure care and maintenance, etc.).

I (Refer to Section 2.0 for Additional Detail)

I 1.2.2 Generation of Residuals

I The total average annual production of residuals has been estimated to be about 48,000 wet tons

per year (at 30 percent TSS). Dewatering operations are expected to vary by season, with a 3-month

I low-production rate in the winter months, during which residuals will not be removed from the

Georgetown and Dalecarlia reservoirs. During those 3 months, residuals production will be about one-

I third the level of production during the other 9 months. The range of solids produced is from 79 to 355,

with an average of 190 wet tons per day.

I (Refer to Section 2.0 for Additional Detail)

I 1.3 ALTERNATIVES ANALYSIS PROCESS

I The alternatives evaluated for the disposal/reuse of alum residuals were identified by a

combination of discussions with Aqueduct and Corps project team members, staff at similar facilities,

I regulators, university faculty members, articles in technical journals, and review of reports previously

prepared for the Dalecarlia WTP.

I The disposal/reuse options considered included the following:

I .Landfill disposal with municipal solid waste or construction and demolition (C&D) debris.

.Mine/land reclamation.

I .Land application.
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~ The risk factors are:

I. .Environmental Impacts

.Site Suitability

I .Regulatory Risk

I .Dalecarlia Requirements

.Institutional Constraints

I .Management Complexity

.Time to Implement

I
Ratings were given to each of these alternatives, using the integers I, 2 and 3. Lower nwnbers

I cor1-es~1d to ~ "f~v,:xmle" (DX)I'e f~ible, I.es.s risky) rat~~. The point rating~ for th~ evalua~ "Final

Short-List Cnteria are presented m Exhibit 1-3. Exhibit 1-4 presents which options remam under

I consideration in the final screening. Using this methodology, two options were eliminated from further

consideration.

I The remaining options were grouped by management approach, in order to facilitate the

development of the implementation plans.

1 (Refer to Section 7.0 for Additional Detail)

1 The sample implementation plans and corresponding schedules developed describe each

managen1el1t approCK:h. These programatic approaches are in order of easiest to manage, and are listed

I as follows:

.Contract Disposal (comprising several technology options). Implementation would be
I in the form of a procurement seeking bids and offers from interested private companies

and public agencies.

I .Aqueduct-Controlled Disposal (land application). Implementation would first be
initiated wm negotiated agfe(2nents with fe<b-al fCK:ilities that control sufficient acreages
suitable for land application. Several facilities are identified later in Section 6.0 and

I Section 8.0.

.Disposal via Partnership (disposal with dredge spoils). Implementation requires
I obtaining approval for a barge docking and disposal site.

(Refer to Section 6.0 for Additional Detail)

I
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~ EXHIBIT 1-4

I SUMMARY OF FINAL SCREENING RESULTS

I STATUS/REASONFOR

OPTION ELIMINATION

I 7.3.1 Land Application -Commercial Still under consideration

7.3.2 Land Application -Aqueduct-Mana~ed Still under consideration

I 7.3.3 Landfillin~ -Commercial Landfill Still under consideration

7 .3.4 Landfillin~ -Public Landfill Still under consideration

I 7 .3.5 Landfillin~ -Aaueduct-Mana~ed Monofill Eliminated due to hi.gh cost

7.3.6 Barging to Dredge Disposal Area -Blue Still under consideration
Plains docking

I 7.3.7 Barging to Dredge Disposal Area -Eliminated due to Institutional Constraints
Geor~etown dockin~ and hi~h cost

I 7.3.8 Manufacturin~ Still under consideration

I

I
I
I
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I
I
I
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EXHIBIT 2-1

~ DALECARLIA WATER TREATMENT PLANT

I CENTRIFUGE AND FILTER PRESS CAKE
NUTRIENT AND METAL ANAL YSES

(units reported in mg/kg unless otherwise indicated)

I Detection limit Practical Quantitation Results
Limit

I Filter Filter Filter
.Centrifu2e Press Centrifu2e Press Centrifu2e Press

I Total Solids, % n/a n/a n/a n/a 29.0 34.4

Alkalinity as CaCO.. 167 139 167 139 1590 1180

I COD, % 0.1 0.1 n/a n/a 8.9 6.0

Total Organic Carbon 1 1 10 10 580 510

(mg/L)

I Plant Nutrients
Ammonia 3 3 30 3 645 259

I Total Kjeldahl 341 281 682 562 8,889 6,578
Nitrogen

I Total Nitrogen 33 28 330 28 8,903 6,596

Organic Nitrogen 33 28 330 280 9,534 6,846

I Nitrate/Nitrite 1.6 1.4 3.2 2.8 14.1 8.8

Total Phosphorus 32 29 640 580 874 1348

I Calcium 16 14 160 140 8,300 7,250

.Magnesium 14 14 140 140 3,310 3,170

I Potassium 17 14 425 350 1,%0 2,020

Sulfate as S 1.6 1.6 1.6 1.6 233 140

I Mkro Nutrients
Boron 0.25 0.25 0.25 0.25 0.68 <0.25

I Chloride 16 14 14 14 32 182

CoPper 2 1 21 1 62 62

0 Iron 16 14 16 2800 44,800 47,500

Man~anese 2 1 20 1 1,340 1,220

II Sodium 165 144 165 144 227 215

-Zinc 2 1 2 1 113 138
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EXHIBIT 2-1
fJ (Continued)

DALECARLIA WATER TREATMENT PLANT

I CENTRIFUGE AND FILTER PRESS CAKE
NUTRIENT AND METAL ANALYSES

I (units reported in mg/kg unless otherwise indicated)

Detection Limit Practical Quantitation Results
I Limit

Filter Filter Filter
I I" Centrifu2e Press Centrifu2e Press Centrifu2e Press

Metals and Cyanide (total recoverable)

I Alwninwn 82 72 2460 3600 90,000 114,000

Arsenic 0.2 0.1 25 5 16 14

I Bariwn 82 72 82 72 308 265

Cadmiwn 1 1 1 1 <1 <1

Chromiwn 7 6 7 6 74 72

0 Lead 16 14 16 14 20 16

Nickel 16 14 16 14 30 30

I .Seleniwn 0.3 0.3 0.3 0.3 <0.3 <0.3

Silver 2 1 2 1 2 2

I Cyanide 0.42 0.36 0.42 0.36 1 33 ] .23

I Note: Results reported on a dry weight basis.

Source: WR&A Tech:nical Memorandwn No.7. Table 6.

I
I
I
I
I
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~ Chambers Development Company (Chambers) operates two landfills near Richmond, in Charles

City County and Amelia COWlty. The Charles City County landfill has a remaining useable life greater

I than 20 years and is approximately 120 miles from Dalecarlia WTP. Chambers staff stated that if the

materials were being produced today they could haul them from Dalecarlia and dispose of them for

.I $43.00 per ton. The tipping fee at the Charles City County facility would be $28.00 per ton if the

residual material was delivered. They are familiar with sludge material and are currently receiving

I "beneficial use credit" for biosolids which they are using as landfill cover at the Chambers landfill in

Frostburg, Maryland.

I Atlantic Waste Disposal operates a landfill with a greater than 50-year life, in Sussex County

Virginia. This landfill would accept the materials for between $28.00 and $35.00 per ton. However,

I the hauling distance would be approximately 150 miles.

I 6.2.1.2 Municipal Landfills

1'00 larKifi1ls closa:- to the Dalecarlia WTP are generally managed by neighboring counties. The

I counties have difft2'ent waste acceptal¥:e capabilities and policies, but a prohibition on accepting out-of-

I county waste is common. However, those policies could change as counties adapt to new market

conditions. 1'00 1994 Supreme Court ruling on flow control of solid waste has significantly changed the

tonnages being received at some landfills. Counties may, therefore, change waste acceptance policies

I if necessary for their landfills to continue to operate.

1'00 1-95 landfill at Lorton, Virginia is operated by Fairfax County. It is closing the raw waste

I acceptal¥:e f~ility and in the future will accept only ash from the Resource Recovery Facility currently

in operation at the site.

I Montgomery County, Maryland operates a landfill which is approximately 20 miles from

Dalecarlia WTP, that is currently accepting water treatment plant residuals. This material, which is

I similar to the Dalecarlia WTP residuals, is from the County's Rockville facility. At this time, acceptance

of waste from outside the County is prohibited.

I PriIr.e Goorge's COWlty, Maryland operates two landfills which are approximately 30 miles from

Dalecarlia WTP. While it's their current policy not to accept solid waste which has been generated

I outsi~ of the County, it cum:ntly accept construction and demolition (C&D) debris regardless of source

(because it is oot derIDed by the County as solid waste). The tipping fee for C&D debris is adjusted to

I stay ~tive with other landfills, and is currently $29.00 per ton. Indications are that they might be

able to accept the residuals at a negotiated tipping fee. If the County is receptive, a "government to
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I EXHIBIT 7-9

i] Dalecarlia Residual Disposal Study
Evaluation of Disposal of Dewatered Residuals with Dredge Spoils

I From Blue Plains at 30% Solids
(Based on an Annual Quantity of 190 cy/day)

I
Development and Installation: $ 53,200/yr.*

I Truck Transportation: $ 400,900/yr.

I Contract Barge Disposal Hauling: $ 500,000/yr.

DisRosal TiRRing Fees: $ 144.900-$241.500/yr.

I Total Cost: $ 1,099,000-$ 1, 195,600/yr.

I * Based on 20-year fmancing at a 7 percent annual interest rate.

I Unit Cost per wet ton: $1.099.000 to $1.195.600 = $22 tp $24/ton

(190 cy/day) (260 day/yr.)

I Rounded off to $20-$30/wet ton

Unit Cost per dry ton: $1.099.000 to $1.195.600 = $74 to $81/dry ton

I (190 cy/day (.30) (260 day/yr.)

I AsswuRtions:

.Blue Plains Wastewater Treatment Plant is within a 25-mile radius of Dalecarlia WTP.
I .Modifications and renovations to the Blue Plains Moorage Facility minimwu.

.Barge Disposal will be handled by contract at one 2,000-ton barge biweekly.

.Disposal Tipping Fees includes the cost for on-site assistance of unloading barges
I (hydraulically).

I
I
I ..,
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I EXHIBIT 7-10

~ Dalecarlia Residuals Disposal Study
, Evaluation of Disposal of Dewatered Residuals with Dredge Spoils

I From Blue Plains at 30% Solids
(Based on an Annual Quantity of 355 cy/day)

I Development and Installation: $ 53,200/yr.

I Truck Transportation: $ 691,600/yr.

I Contract Barge Disposal Hauling: $1,040,000/yr.

Dis12osal Ti1212ing Fees: $ 296.400-$494.000/vr.

I Total Cost: $2,081,200-$2,278,800/yr.

I .Based on 20-year fmancing at a 7 percent annual interest rate.

I Unit Cost per wet ton: $2.081.200 -$2.278.800 = $23-$25/ton

(355 cy/day)(260 day/yr.)

I Rounded off to $20-$25/wet ton

Unit Cost per dry ton: $2.081.200 -$2.278.800 = $75-$82/ton

I (355 cy/day)(.30)(260 day/yr.)

Rounded off to $75-$85/dry ton

I Assum12tions:

I .Blue Plains Wastewater Treatment Plant is within a 25-mile radius of Dalecarlia WTP.
.Modifications and renovations to the Blue Plains Moorage Facility minimum.
.Barge Disposal will be handled by contract at one 2,000-ton barge per week.

I .Disposal tipping fees includes the cost for on-site assistance of unloading barges
(hydraulically) .

I
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.~V Z! '9! ~I~ s:-r L~ O'T. p.41'9

I ~ ill ill ~..li

[I (l) Bith8r .PI or ..party wno.. p8Emit or 11ceu.8 i8
aPP,licab18 to BPI ~ ~ w~ll maintaiA or CAue. to be
ma1nta~n.4 during the Contract T.~ all p8rm1t8 and
licen8es raqu1~ undar appl1cab18 law co enable 1t toI c~ll.et, t~~o~ a=d a1apase ot tho Slu4ge in
camp~1anc. ~th ~. provi81ona Q~ thi8 Agra.meuc.

I (c) Tb the 8Xt.n~ p8:mi..ib18, in BPI'. ~...cnab1. jud~t,
~~r prava!l1ni W.&Ch8~ cond1~ion8. BPX .ball di8pO.. or
all S~udi8 in Laud Applicat1aa Site-; otn.rw~_. ~FI .~~
d1.~.. or tn. Sludge ~ 1aDaf11~..

I (d) sr! has ~ right ~o di8poa8 of a~ l...t i. t tone
ot SludS. t~ ~. ..c11ity ac ch. W&A4 ~icac1~ S1t..

I J.18~8d 121 gD1.bt Po .A: ~ will not c11.po,. o~ any othel'
81ud.ge in 8Uah .it.. w1:hout. the prior ~it.tan CCD88Dt oZ
~.

I C8) BPt will provide all data ~equ1red by th8 ovu.r/op8ratar
unda~ 40 era Part 503. a~ .h&l~ a1.0 b. re.foneibl. to~
~l ;~..~i~ and maDitoring 0: ~a Slu4g. aad any dispO'.lI sic...

{t) .'X v111 not "4i.po.. ot Sludge tn &D¥ .ite, .ith.~
landfill o~ 1&Qd .pp~ic~tion, o~~.ida of ~ eoamcawea1tbI at virginia, v1t~out prov1dtng to ~,.- approp~~.t.
~ccumanc&tiQD tha~ ~i8po.1t1o~ of ch8 SlU4i8 ~l =amply

.-with all law. and regulation. app11cable to 8Uch _it..

I -(g) B'I will uotity -:-.:. prior too 1:00 a.m. on any day on
wh1cb it will not r8mQ~. Slua~e f~a= the Facility ear any

I ~...on. UDl... 8Ueh fa11ur8 to ramave 1. 8XCU8~
PUrl~t ~a S.~~~o: 4.10 or ~. o~i8. cauaed by -"",
BFI shall b. r8.pona~l. tor any coat 8D4 expenae
incurred ~y ""in remov~g ~ di8po.1ng at ~he Sludi8

I wbich BFI ta1le~ ~o remove. '

Ch) SrI vill advi.. ---I of any contact. which BPI ba. withI any :.aeral, .e.ate, or local &i~CY relat1Ci to thi.
Agr88Ment or any op.~tion. her.un4er &nd will advi8.
--1.- of ~~ r...anw :o~ ~ tntc~t1on ~..p.ct1~W 8UCh
contact:.

I .2.4 gua1.i~'V o~ Siuda-a

I will d.l~ve~ Sludge b~vinq the qualt!ic&tion. ..t forch
in th. cS.-r1Dit~on of Sludge h.rail1.

PU1' 'taU.
t ~A.~T".

3.1. z.eo

I (a) ~Andfill ~A.I. The cost ot d1sposal by landt1111ng for
Slu~g. .~l be $--- per ~on.

I 11132 -:3 -












































