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NOTICE

The attached document is a DRAFT CONTRACTOR'S REPORT. It includes tech-
nical information and recommendations submitted by the Contractor to the
United States Environmental Protection Agency ("EPA") regarding the sub-
ject industry. It is being distributed for review and comment only. The
report is not an official EPA publication and it has not been reviewed by
the Agency.

The report, including the recommendations, will be undergoing extensive
review by EPA, Federal and State agencies, public interest organizations
and other interested groups and persons during the coming weeks. The
report and in particular the contractor's recomnended effluent guidelines
and standards of performance is subject to change in any and all respects.

Tne regulations to be published by EPA under Sections 304(b) and 306 of
the Federal Water Pollution Control Act, as amended, will be based to a
large extent on the report and the comments received on it. However,
pursuant to Sections 304(b) and 306 of the Act, EPA will also consider
additional pertinent technical and economic information which is developed
in the course of review of this report by the public and within EPA. EPA
is currently performing an economic impact analysis regarding the subject
industry, which will be taken into account as part of the review of the
report. Upon completion of the review process, and prior to final pro-
mulgation of regulations, an EPA report wiil be issued setting forth EPA's
conclusions regarding the subject industry, effluent Timitations guide-
lines and standards of performance applicable to such industry. Judgements
necessary to promulgation of regulations under Sertions 304(b) and 306 of
the Act, of course, remain the responsibility of EPA. Subject to these
limitations, EPA is making this draft contractor's report available in
order to encourage the widest possible participation of interested per-
sons in the decision making process at the earliest possible time.

The report shall have standing in any EPA proceeding or court proceeding
only to the extent that it represents the views of the Contractor who
studied the subject industry and prepared the information and recommenda-
tions. It cannot be cited, referenced, or represented in any respect in
any such proceedings as a statement of EPA's views regarding the subject
industry.

U. S. Environmental Protection Agency
Office of Hater and Hazardous Materials
Effluent Guidelines Division
Washington, D. C. 20460

Please note: _Because of the volume of this report, it has been printed
in the following manner: "Miscellaneous Foods and Beverages. :

Part I Pgs. 1-292 Section I-IV

Part II Pgs. 293-500 Section V-VI

Part III Pgs. 501-840 Section VIII:

Part IV Pgs. 841-1196 Section VIII (partial)

Part V Pgs. 1197-1548 Section VIII (cont.) - XIv
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SECTION VIII
COST, ENERGY AND NON-WATER QUALITY ASPECTS

This section presents an evaluation of the costs, energy requirements, and
non-water quality aspects associated with the treatment and control alter-
natives developed in Section VII in terms of the model processes and plants
developed in Section V.

COST AND REDUCTION BENEFITS OF ALTERNATIVE TREATMENT AND CONTROL
TECHNOLOGIES

In absence of complete cost information for individual processes, the cost
figures developed herein are based on reliable actual cost figures reported
for various installations coupled with engineering estimates. An estimate
completely applicable to all members of an entire industry is obviously im-
possible. For instance, it must be realized that land costs vary widely.
Construction cost, in terms of both labor and material costs, is another
element that is highly variable. The costs presented herein have been de-
veloped for the different industry subcategories, rather than the entire
industry, thus reducing some of the variability expected in costs. These
costs are, nevertheless, intended to serve as a guide only,principally for
subsequent economic impact analysis to be conducted by the U.S. Environmental
Protection Agency.

Assumptions fof Cost Analysis

The foi]owing assumptions are common for all of the cost estimates in this
section:

1. A1l costs are reported in August 1972 dollars. All engineering
cost estimates were made in December 1974 costs and converted to
August 1972 dollars by the Construction Cost Index of the
Engineering News Record.

2. Annual interest rate for capitaT stock is taken to be eight per-
cent.

3. A1l investment cost is depreciated over a period of 20 years
except rolling stock which is depreciated over ten years.

4. Sa]yage value is taken as zero at the end of the depreciation
period. '

5. - Depreciation is attributed by the straight line method.
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6. Total yearly cost = (investment cost/2) (0.08) + yearly de-
preciation cost + operating cost.
7. Power costs = $0.04/kw-hr.

8. Excavation and fill is estimated at $3.92/cu m ($3.00/cu yd)
for December 1974.

9. Personnel costs for operation is $5.00/hr plus 50 percent fringe
benefits, administration, and other overhead.

10. A11 capital construction work is performed by an outside con-
tractor using normal profit margins.

11. When between 10 and 20 aeration units are purchased, a discount
© of 5.0 percent is obtained. When more than 20 units are pur-
» chased, the discount is 7.5 percent.
12. The December 1974 cost of steel is $0.20/kg ($0.45/1b).
13. The December 1974 cost of concrete is $134/cu m ($175/cu yd).

14. The December 1974 cost of contracted truck hauling of dewatered
sludge or solid waste is $0.77/cu m ($1.00/cu yd).

15. The December 1974 cost of contracted truck hauling of liquid
sludge or wastewater is $5.28/1000 1 ($20.00/1000 gal).

The Feasibility and Costs of Municipal Tréatment

Although the purpose of the document is to recommend effluent limitations
guidelines for point source discharges into navigable waters, discharge to
municipal treatment systems is a viable alternative for some installations
and is now the case for many existing plants. To avoid redundancy, costs
for this alternative are not provided for every subcategory, but are ad-
dressed in the following discussion.

The combined treatment of municipal and industrial wastes often offers an
attractive alternative for industry, if municipal treatment is available.
Many plants within the miscellaneous foods and beverages industry dis-
charge to municipal sewers and, in fact, all plants within some of the
subcategories discussed in this document use municipal treatment. Pre-
treatment for these industrial wastes varies from non-existent to the
equivalent of secondary treatment.

Many of those plants which do not presently utilize municipal facilities
may not have the feasible option to do so because of location restraints.
Others do not use municipal treatment by choice because of municipal
treatment cost or because they had already invested heavily in separate
treatment facilities before municipal treatment became available.
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It is conceivable that some plants currently discharging to municipal
treatment will in the future decide to provide separate treatment as
municipal charges will inevitably increase. It is even more conceiv-
able that more stringent requirements for pretreatment will be made by
municipalities in the future.

Municipal wastewater charges vary widely, as was illustrated in a sur-
vey by Maystre and Geyer (155) in 1970. The results of the survey
indicated that about 10 percent of small cities, 15 percent of middle
size cities, and 20 percent of larger cities had industrial waste
charges. A1l of the 28 cities responding to the inquiry based sur-
charges on BOD and suspended solids, or their equivalents per unit
volume, and on the excess loads of the individual plant relative to
some average value stipulated by ordinance. Some cities also consid-
ered excess loads of grease and chlorine demand.

Based on the unit costs of treatment applied by the 28 cities, the in-
vestigators calculated the surcharge cost per month for two hypothetical
industries, both having BOD and suspended solids concentrations of 800 mg/1,
but one industry having a flow of 2830 cu m/month (100,000 cu ft/month)

and the other a flow of 28,320 cu m/month (one million cu ft/month). The
surcharge for the smaller industry ranged from $8/month to $269/month while
the surcharge for the larger industry ranged from $78/month to $2690/month.

VEGETABLE OIL PROCESSING AND REFINING

Cost and Reduction Benefits of Alternative Treatment Technologies

for Subcatddgory A 1 - Oilseed Crushing, Except Olive 0il, by Direct
Solvent Extraction and Prepress Operations

A model plant representative of subcateogry A 1 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, eight alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which processes
816 kkg (900 ton) of raw oilseed per day.

Alternative A 1-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from a

816 kkg (900 ton) per day plant is 148 cu m/day (0.039 MG) per day. The
BOD waste load is 0.061 kg/kkg (0.122 1b/ton), the suspended solids

Toad is 0.038 kg/kkg (0.076 1b/ton), and the o0il and grease load is

0.069 kg/kkg (0.138 1b/ton). The model plant developed is assumed to
discharge its process wastewater and noncontact waters separately, and

to provide gravity separation and skimming of process waters. Floatable
oils and sludges from the gravity separation are pumped to an in-plant
0il recovery system.

Costs: 0
Reduction Benefits: None
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Alternative A 1-I1 - This alternative provides a flow equalization
basin, complete-mix activated sludge, secondary clarification, a
sludge recirculating pump, a sludge thickening tank, and a sludge
holding tank.

The resulting BOD waste load is 0.0072 kg/kkg (0.014 1b/ton), the
suspended solids load is 0.0090 kg/kkg (0.018 1b/ton) and the o0il
and grease load is 0.0054 kg/kkg (0.011 1b/ton).

Costs: Total investment cost: $172,650
Total yearly cost: $ 32,580

An itemized breakdown of costs is presented in Table 163. It is assumed
that Tand costs $82,040 per hectare ($33,200 per acre). It is further
assumed that one operator is required.

Reduction Benefits: BOD: 88.2 percent
SS: 76.3 percent
08G: 92.2 percent

A]tefnative A 1-1I1 - This alternative provides in addition to
Alternative A -1-II dual media filtration with a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.0036 kg/kkg (0.0072 1b/ton), the
suspended solids load is 0.0045 kg/kkg (0.0090 1b/ton) and the o0il
and grease load is 0.0027 kg/kkg (0.0054 1b/ton).

Costs: Total investment cost: $189,960
Total yearly cost: $ 37,680

An itemized breakdown of costs is presented in Table 164. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 94.1 percent
SS: 88.2 percent

08G: 96.0 percent
A cost efficiency curve is presented in Figure 265.

Alternative A 1-1IV - This alternative provides a flow equalization
basin, an aerated lagoon system, and a settling pond.

The resulting BOD waste load is 0.0072 kg/kkg (0.014 1b/ton), the
suspended solids load is 0.0090 kg/kkg (0.018 1b/ton) and the oil
and grease load is 0.0054 kg/kkg (0.011 1b/ton).

Costs: Total investment cost: $154,740
Total yearly cost: $ 38,870

An itemized breakdown of costs is presented in Table 165. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
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TABLE 163

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 1-II
(OILSEED SOLVENT EXTRACTION)

ITEMIZED COST SLMMARY FCR WASTEWATER TREATMENT CHAIN
CESIGN EFFICIENCY,., 88,2 PERCENT B00 RECUCTICN

TREATMENT MCDULESS
Bl1,.CUNTRGL mCLSE
Besa PUMFING STATION
CowesEGLALIZATICN BASIN
Keod ACTIVATED SLUDGE
CeosSLLDGE THICKENER
Yeoo HOLDING TANK

INVESTMENT CCSTSe

f. CCNSTRLCTICN 97510,00
cs LAMND 55640,00
3, ENGINEERING 9750.00
4. CCNTINGENCY 9750.,00
TCTAL 172650,00
YEARLY OPERATING CCSTSe

1. LAROR 12460,00
2. FPCrER 4830,00
3. CHEMICALS 0,0

4, NMAINTENANCERSULPPLIES 2500,00
TCTAL 19820,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 19820,00
2. YEARLY INVESTMENT

CCST RECCVERY £910,00
1. CEPRECYIATICH £850,00
TCTAL 32580,00

845



DRAFT

TABLE 164

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 1-III
(OILSEED SOLVENT EXTRACTION)

JTEMIZED COST SUMMARY FQR WASTERATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 94,1 PERCENT BUD RECUCTION

TREATMENT MCOULES:
21.,.CCNTROL WCLSE
Rea o PUMFING STATICN
CesoEOQLALIZATICN BASIN
Keoe ACTIVATEL SLUDGE
CoeeoSLLDGE TRICKENER
Yoo o HGLDING TANK
Beoo PUMPING STATICON
NoooDUAL MEFDYTA FRESSULRE FILTRAIN

INVESTMENT FLSTSe

1. CCNSTRLCTICA 111940,00
2. LAND 55640,00
3. ENMGINEERING 11160,00
4, CCNTINGENCY 11160,00
TCTAL 189960,00
YEARLY OPERAYING CCSTS! '
1. LABOR 12490,00
2. PCWER 6990,00
3. CHEMICALS 0,0
4, MATINTENANCERSULPPLIES 3880,00
TCTAL 23360,00

TOTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 23360,00
€. YEARLY INVESTMENT

CCSY RECCVEFRY 7¢€0,00
3. CEPRECIATION 6720,00
TCTAL 37680,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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TABLE 165

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 1-1V
(OILSEED SOLVENT EXTRACTION)

ITEMIZED CODSYT SUMMARY FCR WASTEWATER TREATMENT CHWAIN
DESIGN EFFICIENCY,., EB,2 FERCENT ROD KREDUCTICN

TREATMENT MCDULES:
B,es PUMFING STATICN
CessEQLALIZATICN BASIN
Les s AERATED LAGCCN

INVESTMENT CCSTS1

1e CCNSTRLCTICN 123110,00
2s LAND 3330,00
3. ENGINEFRING 12310,00
4, CCONTINGENCY 12310,00
5. PVC LINER 3680,00
TCOTAL 154740,00
YEARLY CPERATING CCSTS:!

1. LABDR 12490,00
2. PCWER 10600,00
3, CHEMICALS 0,0

4, MAINTENANCERSLPPLIES 1920,00
S. PVC LINER 100,00
TCTAL 25110,00

TCTAL YEARLY CCSTS3
1, YEARLY CPERATING COST 25110,00
e YEARLY INVESTMENT

CCST RECCVERY 6190,00
3, CEPRECIATIOCN ' 7570,00
TCTAL . 38870,00
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further assumed that one operator is required.

Reduction Benefits: BOD: 88.2 percent
SS: 76.3 percent
0&G: 92.2 percent

Alternative A 1-V - This alternative provides in addition to Alter-
native A 1-1V dual media filtration with a pump station to generate
sufficient head for filter operation.

The resulting BOD waste load is 0.036 kg/kkg (0.0072 1b/ton), the
suspended solids load is 0.0045 kg/kkg (0.0090 1b/ton) and the o0il
and grease load is 0.0027 kg/kkg (0.0054 1b/ton).

Costs: Total investment cost: $172,050
Total yearly cost: $ 43,970

An itemized breakdown of costs is fresented in Table 166. It is assumed
that Jand costs $4100 per hectare($1660 per acre). It is further
assumed that one operator is required.

Reduction Benefits: BOD: 94.1 percent
SS: 88.2 percent
0&G: 96.0 percent

A cost efficiency curve is presented in Figure 266.

Alternative A 1-VI - This alternative provides a flow equalization
basin, and pressurized air flotation utilizing chemical flocculating
agents to enhance floc formation and floatability of wastes. 0il

and grease waste skimmings are pumped to an in-plant o0il reclamation.
system.

The resulting BOD waste load is 0.618 kg/kkg (0.036 1b/ton), the
suspended solids load is 0.011 kg/kkg (0.022 1b/ton), and the oil
and grease load is 0.021 kg/kkg ?0.042 1b/ton).

Costs: Total investment cost: $149,370
Total yearly cost: $ 31,200

An itemized breakdown of costs is presented in Table 167. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 69.8 percent
' SS: 70.2 percent
0&G: 70.3 percent

Alternative A 1-VII - This alternative provides in addition to Alter-
native A 1-VI a complete mix activated sludge unit, secondary clarif-
ication, a sludge recirculating pump, a sludge thickening tank, and
sludge hauling.
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TABLE 166

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 1-V
(OILSEED SOLVENT EXTRACTION)

ITEMIZED COST SUMMARY FOR KASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 94,1 PERCENT BCD REDUCTICN

TREATMFNT MCRULES:
PeeoPUMPING STATICN
CoeesEQUALIZATICN BASIN
LesoASERATED LAGCOM
BaeoeoPUMPING STATICN
Neeo DUAL MECTIA PRESSURE FILTRA'N

INVESTMENT CCSTS:

1, CCNSTRUCTICN 137540,00
2, LAND 3330,00
3, ENGINEERING 13750,00
4, CCNTINGENCY ' 13750,00
S. PVC LINER ‘ 3680,00
TCTAL 172050,00
YEARLY CPERATING CCSTS:

1. LABOR 12460,00
2. PCWER 12760,00
3, CHEMICALS 0.0

4, MAINTENANCERSLFPLIES 3300,00
S, FVC LINFR 100,00
TCTAL 28650,00

TCTAL YEARLY CCSTs:
1, YEARLY CPERATING CCST 28650,00
¢e YEARLY INVESTMEMT

CCST RECCVERY 6880,00
3. CEPRECIATIGCH 8440,00
TCTAL 43970,00
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CAPITAL {C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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TABLE 167

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 1-VI
(OILSEED SOLVENT EXTRACTION)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHWAIN
PESIGN EFFICIENCY,.,. 70,0 PERCENT RO REDUCTICN

TREATMENTY MODULES:
R1,.CONTROL ®CLSE
B,..PUMPING STATION
CooefQUALTIZATICN BASIN
JeeesAIR FLOTATICN

INVESTMENY CC8TS1t

i« CONSTRUCTICN 78110,00
2. LAND 55640,00
3. ENGINEERING 7810,0C0
4, CONTINGENCY 7810,00
TCTAL ' 149370,00
YEARLY CPERATING CCSTS:

' 1., LABRAR 12490,00
2. PCWER 2120,00
3, CHEMICALS 0.0
4, MAINTENANCERSLUPPLIES 5930,00
TCYAL 20540,00

TOTAL YFARLY CCSTS:
1. YEARLY CPERATING COST 20540,00
2e YEARLY INVESTMENT

CCS8T RECCVERY ' 5970,00
3, DEPRECIATION 4690,00
TCTAL 31200,00
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The resulting BOD waste load is 0.0036 kg/kkg (.0072 1b/ton), the
suspended solids load is 0.0045 kg/kkg (0.0090 1b/ton) and the oil
and grease load is 0.0027 kg/kkg (0.0054 1b/ton).

Costs: Total investment cost: $209,480
Total yearly cost: $ 40,690

An itemized breakdown of costs is presented in Table 168. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 94.1 percent
: ' SS: 88.2 percent
0&G: 96.0 percent

A cost efficiency curve is presented in Figure 267.

Alternative A 1-VIII - This alternative provides in addition to
ATternative A 1-VI (dissolved air flotation) an aerated lagoon system
including a settling pond.

The resulting BOD waste load is 0.0036 kg/kkg (0.0072 1b/ton), the
suspended solids load is 0.0045 kg/kkg (0.0090 1b/ton) and the o1l
and grease load is 0.0027 kg/kkg (0.0054 1b/ton).

Costs: Total .investment cost: $188,460
Total yearly cost: $ 43,300

An itemized breakdown of costs is presented in Table 169. It is
assumed that lana costs $4100 per hectare ($1660 per acre). It
is further assumed that one operator is required.

" Reduction Benefits: BOD: 94.1 percent
SS: 88.2 percent
0&G: 96.0 percent

A cost efficiency curve is presented in Figure 268.

“Cost and Reduction Benefits of Alternative Treatment Technologies -

No model plant was developed for this subcategory in Section V as

the industry presently discharges less than 4000 liters (1000 gallon)
of process wastewater per day to municipal facilities. In Section VII
two alternatives were considered as being applicable engineering alter-
natives for handling these small volumes of waste.

Alternative A 2-1 - This alternative provides no additional treatment.
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TABLE 168

ITEMIZED COST SUMMARY FOR ALTERMATIVE A 1-VII
(OILSEED SOLVENT EXTRACTION)

TTEMIZED €OST SUMMARY FOR WASTERATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 94,1 PERCENT BOD RECUCTICN

TEFATMENT MCDULES:
R1,,CONTRCL RCLSE
PeoodPUMPING STATICN
co QQFQIALIZATICN BASIN
JeoaAlF FLOTATICN
Koo o ACTIVATEL SLUDGE
feesaSLLEGE THICKENER
Y,eoHCLEING TANK

INVESTMENT CCSTS:

1. COKSTRLETICN 127360,00
2. LAND ' 56640,00
3. ENGIMEERING 12740.00
4, CRMTINGFNCY 12740,00
TCTAL 209480,00
YEARLY CPERATING CCSTS:
1. LA30OR 12490,00
2. PCWER 4Uas50,00
3. CKEMICALS 0.0
4. MAINTENANCERSLPPLIES 7330.00
TCTAL 24670,00

TCTAL YEARLY CCETS:
. YEARLY CPERATING CCST 24670,00
2. YEARLY INVESTMENT

CCST RECCVERY 8380,00
3. CEPRECIATION 7640,00
TCTAL u0690,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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TABLE 169

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 1-VIII
(OILSEED SOLVENT EXTRACTION)

ITEMIZED COST SLMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,. G4.1 PERCENT BOD REDUCTION

TREATMENT MCONULES:
Beo s PUMPING STATION
CeooERUALIZATICN BASIN
JeasAIR FLOTATICN
LeeoAERATED LAGCCN

INVESTMENT CCSTS!t

1« CCNSTRULCTICN 154210,00
2. LAND : 3330,00
3, ENGINEERING 15120,60
4o COCNTINGENCY 15120,00
5. PVC LINEW 3680,00
TOTAL 1884460,00
YEARLY UPERATING CCSTS:
1, LABOR 12490,00
2. PCKER 6780,00
"3, CHEMICALS 0.0
4o MAINTENANCERSUPPLIES 7130,00
S¢ PVC LINER 100,00
TCTAL 26500,00

TCTAL YEARLY CCSTSt
1. YEARLY CPERATING COST 26%500,00
2e YEARLY INVESTMENT

CC8T RECCVERY | 7540,00
3, CEPRECIATION 9260,00
TCraAlL 43300,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY Al, ALTERNATIVE VIII
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Costs: 0
Reduction Benefits; None

Alternative A 2-I1 - This alternative consists of a storage tank and
truck hauling of the wastewater to a municipal sewage treatment facility
or suitable land disposal site. The resulting waste volume to be trucked
averages less than 4000 liter (1000 gallon) per day.

Costs: Total investment cost: $19,450
Total yearly costs: $ 1,510
~ Reduction Benefits: 100

Cost and Reduction Benefits of Alternative Treatment Technologies
for Subcategory A 3 - Hydraulic Pressina and_Solvent Fxtraction of
Olive 0il

A model plant representative of Subcategory A 3 was developed in Section

V for the purpose of applying control and treatment alternatives. 1In
Section VII, three alternatives were selected as being applicable engineer-
ing alternatives. These alternatives provide for various levels of waste
reductions for the model plant which utilizes 21.7 kkg (24 ton) of whole
olives and 65.3 kkg (74 ton) of cannery pits and culls per day to pro-

duce olive 0il. It is estimated that the effluent from the model plant

is 10.9 cu m (0.0029 M3) per day. The BOD concentration is 63,000 mg/1,
the suspended solids concentration is 14,000 mg/1, and the oil and grease
concentration is 3220 mg/1.

Alternative A 3-1 - This alternative consists of a pumping station, a
holding tank and spray irrigation of the raw waste effluent.

The resulting BOD waste load is 0.0 kg/kkg (0.0 1b/ton), the suspended
solids load is 0.0 kg/kkg (0.0 1b/ton), and the oil and grease load is
0.0 kg/kkg (0.0 1b/ton).

Costs: Total investment cost: $40,850
Total yearly cost: $ 5,460

An itemized breakdown of costs is presented in Table 170. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that no operators are required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent
0&G: 100 percent

Alternative A 3-1I - This alternative consists of four 0.10 ha (0.25
acre) evaporation ponds, lined with PVC fabric to prevent contamination
of the fresh water aquifer.

The resulting BOD waste load is 0.0 kg/kkg (0.0 1b/ton), the suspended
solids load is 0.0 kg/kkg (0.0 1b/ton), and the oil and grease load is
0.0 kg/kkg (0.0 1b/ton).
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TABLE 170

ITEMIZED COST SUMMARY FOR ALTERNATIVE A3-I
(OLIVE OIL, HYDRAULIC PRESS AND SOLVENT EXTRACTION)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
YESIGN EFFICIENCY,se100,0 PERCENT ROD REDUCTICN

TREATMFENY MCOULES:
YeooHOLDING TANK
Leos SPRAY TRRIGATICN

CINVESTMENT CCSTSi

i+ CCNSTRUCTICN 31020,00
ce LAND 3630,00
3. ENGINEERING 3100.00
4. CCNTINGENCY 3100,00
TCTAL 40850,00
YEARLY OPERATING CCS8STS3

1. LABDK 0.0

2. PCHKER 850,00
3, CHEMICALS 0.0

U, MAINTENANCERSUPPLIES 1120,00
TCTAL 1970,00

TCTAL YEARLY CCSTE1
| 1, YE4RLY CPERATING COST  1970,00
2. YEARLY INVESTMENT

CC8T RECCVERY 1630,00
3, DEPRECTIATION - 1860,00
TCTAL 5460,00
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Costs: Total investment cost: $60,330
Total yearly cost: $ 6,920

An itemized breakdown of costs is presented in Table 171. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that no operators are required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent
0&G: 100 percent

Alternative A 3-1I1 - This alternative consists of land spreading the
raw waste effluent.

The resulting BOD waste load is 0.0 kg/kkg (0.0 1b/ton), the suspended
solids Toad is 0.0 kg/kkg (0.0 1b/ton), and the oil and grease load is
0.0 kg/kkg (0.0 1b/ton).

Costs: Total investment cost: $21,720
Total yearly cost: $ 8,330

An itemized breakdown of costs is presented in Table 172. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that one half-time operator is required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent
0&G: 100 percent

Cost and Reduction Benefits of Alternative Tréatmehf Technologies for

A model plant representative of Subcategory A 4 was developed in Section V
for the purpose of applying control and treatment alternatives. In Section
VII, three alternatives were selected as being applicable engineering
alternatives. These alternatives provide for various levels of waste
reductions for the model plant which utilizes 43.5 kkg (48 ton) of whole
olives per day to produce olive oil. It is estimated that the effluent
from a 43.5 kkg (48 ton) per day plant is 114 cu m (0.030 MG) per day.
The BOD waste load is 78.2 kg/kkg (156 1b/ton), the suspended solids
~load is 149 kg/kkg (297 1b/ton), and the oil and grease load is 52

kg/kkg (104 1b/ton). ‘

Alternative A 4-1 - This alternative consists of a pumping station a
holding tank and spray irrigation of the raw waste effluent.

The resulting BOD waste load is 0.0 kg/kkg (0.0 1b/ton), the suspended
solids load is 0.0 kg/kkg (0.0 1b/ton§, and the oil and grease load is
0.0 kg/kkg (0.0 1b/ton).

‘Costs: Total investment cost: $92,030
Total yearly cost: $10,840
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‘ TABLE 171
ITEMIZED COST SUMMARY FOR ALTERNATIVE A3-II

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN A 3-1I
DESIGN EFFICIENCY...100 PERCENT BOD REDUCTION

TREATMENT MODULES:
EVAPORATION POND

INVESTMENT COSTS:

1. CONSTRUCTION 48,170.00
2. LAND 2,920.00
3. ENGINEERING 4,820.00
4. CONTINGENCY 4.820.00
TOTAL | 60,330.00
YEARLY OPERATING COSTS:
1. LABOR 300.00
2. POWER 0.00
3. CHEMICALS 0.00
4. MAINTENANCE & SUPPLIES 340.00
TOTAL 1,640.00
TOTAL YEARLY COSTS:
1. YEARLY OPERATING COST 1,640.00
2. YEARLY INVESTMENT
COST RECOVERY 2,410.00
3. DEPRECIATION . 2,870.00
TOTAL 6,920.00
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TABLE 172
ITEMIZED COST SUMMARY FOR ALTERNATIVE A3-III

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN A3-TII
DESIGN EFFICIENCY...100 PERCENT BOD REDUCTION

TREATMENT MODULES:
: PUMPING STATION |
LAND APPLICATION '

INVESTMENT COSTS:

1. CONSTRUCTION 16,720.00
2. LAND 1,660.00
3. ENGINEERING 1,670.00
4. CONTINGENCY 1,670.00
TOTAL 21,720.00
YEARLY OPERATING COSTS: ,

' 1 LABOR 6,230.00
2. POWER 100.00
3. CHEMICALS 0.0
4. MAINTENANCE & SUPPLIES 130.00
TOTAL 6,460.00

TOTAL YEARLY COSTS:
1. YEARLY OPERATING COST 6,460.00
2. YEARLY INVESTMENT

COST RECOVERY 870.00
3. DEPRECIATION 1,000.00
TOTAL 8,330.00

862



DRAFT

An itemized breakdown of costs is presented in Table 173. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that no operators are required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent
0&G: 100 percent

Alternative A 4-11 - This alternative consists of four 0.4 ha (1.0 acre)
evaporation ponds lined with PVC fabric to prevent contamination of the
fresh water aquifer.

The resulting BOD waste load is 0.0 kg/kkg (0.0 1b/ton), the suspended
solids Toad is 0.0 kg/kkg (0.0 lb/ton?, and the oil and grease load is
0.0 kg/kkg (0.0 1b/ton).

Costs: Total investment cost: $254,970
Total yearly cost: $ 49,530

An itemized breakdown of costs is presented in Table 174. It is assumed
that Tand costs $4100 per hectare ($1660 per acre). It is further
assumed that operators are required.

Reduction Benefits: BOD: 100 percent
' SS: 100 percent
0&G: 100 percent

Alternative A 4-1I1 - This alternative consists of land spreading the
raw waste effluent.

The resulting BOD waste Toad is 0.0 kg/kkg (0.0 1b/ton), the suspended
solids Toad is 0.0 kg/kkg (0.0 1b/ton), and oil and grease load is 0.0
kg/kkg (0.0 1b/ton).

Costs: Total investment cost: $46,140
Total yearly cost: $11,390

An itemized breakdown of costs is presented in Table 175. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that one half-time operator is required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent
0&G: 100 percent

Cost and Reduction.Benefits of Alternative. Treatment Technolggies

for Subcatedory A % - Processing of Edible 0il by Caustic¢ Refin ing

A model plant representative of Subcategory A 5 was developed in Section
V for the purpose of applying control and treatment alternatives. In

Section VII, eight alternatives were selected as being applicable engi-
neering alternatives. These alternatives provide for various levels
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TABLE 173

ITEMIZED COST SUMMARY FOR ALTERNATIVE A4-1
(OLIVE OIL, MECHANICAL SCREW PRESS EXTRACTION)

PTEMIZED COSY SUMMARY FOR WASTEWATER THREATMENT CHAIN

tSIGN EFFICIENCY,...100,0 PERCEANY BOD RECUCTION

IEATMENT MODDULES!:
Yeoeo HOLDING TANK
UeoosSPRAY TRRIGATICN

JVESTMENT CCSTSs
1, CCNSTRUCTICN
€. LAND
3. ENGINEERING
U, CCNTINGENCY
TCTAL

SARLY CPERATING €cCS8TS:
1. LABOR
2. PCKWER
3. CHEMICALS
4, MAINTENANCERSLPPLIES
TCTAL

OTAL YEARLY c0STsSs
i, YEARLY CPERATING COST
2, YEARLY INVESTMENT
COST RECCVERY
3. DEPRECTATION
TCTAL

864

66150,00
12660,00
6610,00
6610,00
92€30,00

0.0
980,00

0.0
2210,00
3190,00

31190,00

3680,00
3970.,00
10840,00
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TABLE 174

ITEMIZED £N1ST SUMMARY FOR ALTERNATIVE A4-11

ITEMIZED COQST SUMMARY FOR WASTEWATER TREATMcNT CHAIN A4-Ii
DESIGN EFFICIENCY...100 PERCENT

TREATMENT MODULES:
EVAPORATION -POND

INVESTMENT COSTS:

1. ,CONSTRUCTION 205,513.%C
2. LAND S,960.070
3. ENGINEERING 20,500. 800
4. CONTINGENCY 20,500.60
TOTAL 254,970.30
YEARLY OPERATING COSTS:
1. LABOR 1.66¢0.00
2. POWER » C.006
3. CHEM:CALS J. ¢
4. MAINTENANCE & SuUPPL.ZS 2:,370.40
TOTAL 27,05C.08
TOTAL YEARLY COSTS: ~
1. YEARLY OPERATING (077 2: 3z L.
2. YEARLY INVESTMENT
COST RZCOVERY iv,200.00
3. DEPRECIATION 17,302.00
TOTAL 40 230 .03
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TABLE 175
ITEMIZED COST SUMMARY FOR ALTERNATIVE A4-III

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN A4-111
DESIGN EFFICIENCY...100 PERCENT

TREATMENT MODULES:
PUMPING STATION
LAND APPLICATION

INVESTMENT COSTS: '

1 CONSTRUCTION 32,920.00
2. LAND 6,640.00
3. ENGINEERING 3,290.00
4. CONTINGENCY 3,290.00
TOTAL 46,140.00
YEARLY OPERATING COSTS:
1. LABOR 6,230.00
2. POWER 830.00
3. CHEMICALS 0.00
4. MAINTENANCE & SUPPLIES 500.00
TOTAL 7,560.00

TOTAL YEARLY COSTS:
1. YEARLY OPERATING COST 7,560.00
2. YEARLY INVESTMENT

COST RECOVERY 1,850.00
3. DEPRECIATION 1,980.00
TOTAL 11,390.00
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of waste reductions for the edible oil model plant which refines
454 kkg (500 ton) of crude edible 0il per day.

Alternative A 5-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from

a 454 kkg per day plant is 314 cu m per day. The BOD waste load is

4.59 kg/kkg (9.18 1b/ton), the suspended solids load is 2.49 kg/kkg

(4.98 1b/ton), and the oil and grease load is 2.39 kg/kkg (4.78 1b/ton).
The model plant developed for Subcategory A 5 is assumed to have separate
discharge of non-contact and process wastewaters, in-plant gravity sep-
aration, skimming, pH control, and an 0il recovery system for the

skimmed 0i1 and water wastes.

Costs: 0
Reduction Benefits: None

Alternative A 5-11 - This alternative provides pressurized air floatation
utilizing chemical flocculating agents to enhance the formation and float-
ability of wastes. O0il and grease skimmings are pumped to an in-plant oil
recovery system.

The resulting BOD waste load is 1.37 kg/kkg (2.74 1b/ton), the suspended
solids load is 0.75 kg/kkg (1.50 1b/ton}, and the oil and grease load
is 0.73 kg/kkg (1.46 1b/ton).

Costs: Total investment cost: $145,530
Total yearly cost: $ 42,500

An itemized breakdown of costs is presented in Table 176. It is assumed
that land costs $82,040 per hectare ($33,200 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 70.1 percent
SS: 70.0 percent
0&G: 69.5 percent

Alternative A 5-1I1 - This alternative provides in addition to Alter-
native A 5-1I a complete mix activated sludge unit including a secondary
clarifier, sludge recirculation, sludge thickening, vacuum filtration,
and a sludge holding tank.

The resulting BOD waste load is 0.069 kg/kkg (0.14 1b/ton), the suspended
solids load is 0.069 kg/kkg (0.14 ib/ton), and the oil and grease load
is 0.069 kg/kkg (0.14 1b/ton).

Costs: Total investment cost: $354,770
Total yearly cost: $ 82,560

An itemized breakdown of costs is presented in Table 177. It is assumed

that land costs $82,040 per hectare ($33,200 per acre). It is further
assumed that two operators are required.
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TABLE 176

ITEMIZED COST SUMMARY FOR ALTERNATIVE A5-11
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,oss 70,0 PERCENT BOD REDUCTICN

TREATMENT MQOCULES:
BeosPUMPING STATICN
81..CCNTRCL MCUSE
JeesAIR FLOTATICN

INVESTMENT CCS8T1S83

1. CONSTRUCTICN 71300,00
2. LAND 59970,00
3. ENGINEERING 7130,00
4. CCNTINGENCY 7130.00
TCTAL 145530,00
YEARLY OPERATING COSTS:

{. LABOR 24990,00
. PCWER 1490,00
3, CHEMICALS 0.0

U, MAINTENANCERSLPPLIES 920,00
TCTAL 32400,00

TCYAL YEARLY CCSTS:
1, YEARLY CPERAYING CC8T 32400,00
€o YEARLY INVESTMENT

CCST RECCVERY 5820,00
3, DEPRECIATICN 4280,00
TCTAL 42500,00
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TABLE 177

ITEMIZED COST SUMMARY FOR ALTERNATIVE A5-III
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHWAIN
DESIGN EFFICIENCY,.. 98,5 PERCENT BOD REDUCTION

TREATMENT MODULES:
Beso PUMPING STATION
Bi,.CONTROL HCUSE
JeesAIR FLOTATICN
Keoss ACTIVATEC SLUDGE
GoeeSLUDGE THICKENER
S..eVACULM FILTRATICN
Yeso HOLDING TANK

INVESTMENT COSTS:

1« CCNSTRUCTICN 245660,00
€+ LAND 59670,00
3. ENGINEERING 24570,00
U, CCNTINGENCY 24570,00
TCTAL 354770,00
YEARLY OPERATING CCSTS1
1. LABOR 249%90,00
2. POWER 15350,00
3. CHEMICALS 2610,00
4, MAINTENANCERSLPPLIES 10680,00
TCTAL 53630,00

TOTAL YEARLY CC8TSs
1. YEARLY CPERATING CCST 53630,00
2. YEARLY INVESTMENTY

CCSY RECCVERY 14190,00
3, DEPRECIATION 14740,00
TCTAL 62560,00
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Reduction Benefits: BOD: 98.5 percent
SS: 97,2 percent
0&4G: 97.1 percent

Alternative A 5-1V - This alternative provides in addition to Alter-
native A 5-II1 dual media pressure filtration equipped with a pump
to generate sufficient head for filter operation.

The resulting BOD waste load is 0.035 kg/kkg (0.070 1b/ton), the
suspended solids load is 0.035 kg/kkg (0.070 1b/ton), and the oil
and grease load is 0.014 kg/kkg (0.028 1b/ton).

Costs: Total investment cost: $386,850
Total yearly cost: $ 91,380

An itemized breakdown of costs is presented in Table 178. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.5 percent
SS: 99.6 percent
0&G: 99.7 percent

Alternative A 5-V - This alternative provides in addition to Alter-
native A 5-IV an activated carbon adsorbtion unit before final discharge.

The resulting BOD waste load is 0.021 kg/kkg (0.042 1b/ton), the
suspended solids load is 0.017 kg/kkg (0.034 1b/ton), and the o0il and
grease load is 0.007 kg/kkg (0.014 1b/ton).

Costs: Total investment cost: $459,900
Total yearly cost: $117,120

An itemized breakdown of costs is presented in Table 179. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.5 percent
SS: 99.6 percent
0&4G: 99.7 percent

A cost efficiency curve is presented in Figure 269.
Alternative A 5-VI - This alternative provides in addition to Alter-

native A 5-IT (i.e., dissolved air flotation) an aerated lagoon with
a settling pond.

The resulting BOD waste load is 0.069 kg/kkg (0.14 1b/ton), the
suspended solids 1oad is 0.069 kg/kkg (0.14 1b/ton), and the oil
and grease load is 0.069 kg/kkg (0.14 1b/ton).
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TABLE 178

ITEMIZED COST SUMMARY FOR ALTERNATIVE A5- IV
(EDIBLE OIL REFINING)

ITEMIZED COST SULMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 99.2 PERCENT BOD RECUCTION

TREATMENT MODULES:
' Bea o PUMPING STATION

Bl..COUNTROL KCUSE

Jeos8IR FLAOTATICON

Koo o ACTIVATED SLUDGE

R,ee8LLDOGE THICKENER

.00 VACUUM FILTRATION

Yeuo HOLDING TANK

Beso PUMPING STATION

NeooDUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCS8TS: :
1. CCNSTRLCTICA 272400,00

2. LaND 59970.00
3. ENGINEERING 27240,00
4, CCNTINGENCY 27240,00
TCTAL 386850,00
YEARLY CPERATING CCSTS:
1. LABOR 24990,00
2. PCWER 20450,00
3, CHEMICALS 2610,00
4, MAINTENANCERSUPPLIES 11520,00
TCTAL 56570,00

TCTAL YEARLY CCSTS: _
1. YEMRLY CPERATING COST 59570.00
2, YEARLY INVFSTMENT

COST RECCVERY 15470,00
3. DEPRECIATION 16340,00
TCTAL 91380,00
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TABLE 179

ITEMIZED COST SUMMARY FOR ALTERNATIVE A5-V
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.,. 99,5 PERCENT BOD REDUCTION

TREATMENY MCOULES: ,

B,,,PUMPING STATION
Bi,.CONTRCL HKCUSE
JeesAIR FLOTATICN
Koo o ACTIVATED SLUDGE

! GsesSLUDGE THICKENER

' S...VACUI!M FILTRATICN

‘ YeaoHOLCING TANK

B,,.PUMPING STATICN
NeooDUAL MECIA PRESSURE FILTRAIN
Z...ACTIVATED CARBRCN ADSCRPTICN

INVESTMENT CCSTS1t

1, CCNSTRUCTICN 333270,00
2. LAND 59970,00
3., ENGINEERING 33330,00
4, CCNTINGENCY 33330,00
TCTAL 459600,00
YEARLY OPERATING CCSTSt
{1, LABOFR . 24990,00
2., PCWER 23520,00
3, CHEMICALS ‘ 2610,00
4o MAINTENANCEASLPFLIES 27600,00
TCTAL 78720,00

TCYAL YEARLY CCSTS
t. YEARLY CPERATING COST 78720,00
2. YEARLY INVESTMENT

COST FECCVERY 18400,00
3., DEPRECTATION 20000,00
TCTAL 117120,00
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Costs: Total investment cost: $249,080
Total yearly cost: $ 92,170

An itemized breakdown of costs is presented in Table 180. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits: BOD: 98.5 percent
SS: 97.2 percent
0&G: 97.1 percent

Alternative A 5-VII - This alternative provides in addition to Alter-
native A 5-VI dual media pressure filtration and a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.035 kg/kkg (0.070 ib/ton), the
suspended solids load is 0.035 kg/kkg (0.070 1b/ton), and the 0il
and grease load is 0.014 kg/kkg (0.028 1b/ton).

Costs: Total investment cost: $281,160
Total yearly cost: $101,010

An itemized breakdown of costs is presented in Table 181. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further ass uned that one operator is required.

Reduction Benefits: BOD: 99.2 percent
SS:  99.2 percent
0&G: 99.4 percent

Alternative A 5-VIII - This alternative provides in addition to Alter-
native A 5-VII an activated carbon adsorbtion unit before final discharge.

The resulting BOD waste load is 0.021 kg/kkg (0.042 ib/ton), the
suspended solids load is 0.017 kg/kkg (0.034 1b/tor), and the 0il
and grease load is 0.007 kg/kkg (0.014 1b/ton).

Costs: Total investment cost: $354,2°0
Total yearly cost: $126,73C

An itemized breakdown of costs is presented in Tabie 182. it i: assured
that land costs $4100 per hectare ($1660 per acre). It s furtrar
assumed that one operator is required.
Reduction Benefits: BOD: 99.5 percent
SS: 99.6 percent
0&G: 99.7 percent

A cost efficiency curve is presented in Figure 270.
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TABLE 180

ITEMIZED COST SUMMARY FOR ALTERNATIVE AS5-Vi
(EDIBLE OIL REFINING)

ITEMIZED CCOST SUMMARY FNF WASTEAATER TREATMENT CKRAIN
DESIGN EFFICIENCY,., 98,5 PERCFAT BCOD RECUCTICA

TREATMENT MODULES:
R,es FUMFING STATICON
JnooAIR FLGTATIL.'N
Leeo AERATED LAGCCN

INVESTMENT CTSTSS
t. CCONMSTRULETICN Toi TR mA
2. L&ND 670, )
3., ENGINFERING 20580,20
4, CONTINGENCY 20080,00
S, PVC LINER 4150,00
AL , 256080,00

YEARLY CFPERATING CTSTS:

1. LABRCR téeqg,00
2. PCWER UL‘"QJQO‘-}
I, CHEMICALS (.0
4, MAINTFNANCERSLPPLIES 106370,00
5. FVL LIMEF c10,00
TCYAL £99460. 0"
TCTAL YEARLY CC8T78:

{¢ YEARLY (PFR&TING LLST o9V 3
€. YEARLY INVESTMENT

COST RFCOUVERY VN AT
3, CERRFCT&TICM AV
TCTAL Rl
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TABLE 181

ITEMIZED COST SUMMARY FOR ALTERNATIVE A5-VII
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY F(OR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,2 PERCENT RCD RECUCTICH

TREATMENT MCOULES:
Reod PUMPING STATION
JeeeAIR FLOTATICN
Leoo AERATED LAGCCN
BaosPUMFING STATICN
NeooDUAL MEQPIA PRESSURE FILTRAN

INVESTMENTY CCSTS:

1+ CONSTRLETICN €e7=19,00
2. LAND 4065,.00
3. ENGINEERINC 227:‘:0000
4e CCONTINGENCY 2c7%0,00
Se FVC LINER s, o0
TCTAL 2811¢60.00
YEARLY CPERATING €CSTS1
1. LABOK 1246¢,0¢
2. PCHWER 51990.00
3. CHEMICALS 0.0
4., MAINTENAMCERSELFPLIES §12°C,00
5. FVC LINMER 2 0,00
TCTAL 78900.00

TCTAL YEARLY CCSTS:
1o YEARLY CFERATING CCST 75900.2%
2. YEARLY INVESTMENT

CC8Y RECCVERY Li2et g
3. CEPRECIATION PEa0 0,0
TCTAL RS SO
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TABLE 182

ITEMIZED COST SUMMARY FOR ALTERNATIVE A5-VIII
(EDIBLE OIL REFINING)

ITEMIZED COST SULMMARY FUR WASTEWATER TR-oATHENT CHAIAN
DESIGN EFFICIENCY,se 99.5 PERCENTY BCD RECUCTICN

TREATMENT MODULES?:
Booes PUMPING STATIONM
‘Jo-.Aln FLOTATTON
LQ-QAEFATKD LAGCCP\‘
BoeooPUMPTNG STATION
NeooCUAL “FLI18 FRESSURE FILTRA'M
T.ooACTIVATE TaR30r ARETR- TCW

INVESTMENT CCS8STEs

1« CCNSTYRULCTICN 2E8320,00
2. LAND aede s
2., ENGINEERIMG PRRBULC S0
4, COCMTINGENCY, cdd. 00
Se FVC LINER 150,00
TCTAL ra4210,00
YEARLY CPERATING CCSsTS:
1o LAEBDF La G0, 00
2. FLULER 3406006
3, {OHWEMICALS IV
4, FPAINTENANCERSLERL IFS 2729
5. PYC LINEFR 294670
TCTAL SO I
TCTAL YEARLY CCSTg:
1o YEARLY (FERATIAZ (78T cage” on
€e YEARLY INVESTHME.T
CCST RECCVEERY R SR
¥ CEPRECTIATION e
TCTAL : AP
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Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcategory A 6 - Edible 0il Processing by Caustic Refining and
Acidulation

A model plant representative of Subcategory A 6 was developed in Section
V for the purpose of applying control and treatment alternatives. In
Section VII, eight alternatives were selected as being applicable engi-
neering alternatives. These alternatives provide for various levels of
waste reductions for the model plant which refines 454 kkg (500 ton) of
crude edible 0il per day.

Alternative A 6-1 - This alternative assumes no treatment and no reduction
in the waste load. It is estimated that the effluent from a 454 kkg

per day plant is 534 cu m (0.141 MG ) per day. The BOD waste load is

8.95 kg/kkg (17.90 1b/ton), the suspended solids load is 4.03 kg/kkg

(8.06 1b/ton), and the o0il and grease load is 3.51 kg/kkg (7.02 1b/ton).
The model plant developed for Subcategory A 6 is assumed to have separate
discharge of non-contact and process wastewaters, in-plant gravity sep-
aration, skimming, pH control, and an o0il recovery system for the skim-
med 0il and water wastes.

Costs: 0
Reduction Beneftis: None

Alternative A 6-11 - This alternative provides for the addition of
pressurized air flotation utilizing chemical flocculating agents to
enhance floc formation and floatability of wastes. 0il, water, and
solid waste skimmings are pumped to an in-plant oil reclamation
system for dewatering, and recovery of inedible oils.

The resulting BOD waste load is 2.68 kg/kkg (5.36 1b/ton), the suspended
solids load is 1.21 kg/kkg (2.42 1b/ton), and the oil and grease Toad
js 1.05 kg/kkg (2.10 1b/ton).

Costs: Total investment cost: $154,540
Total yearly cost: S 44,140

An itemized breakdown of costs is presented in Table 183. 1t is
assumed that land costs $82,040 per hectare ($33,20C per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 70 percent

SS: 70 percent

0&G: 70 percent
Alternative A 6-II1 - This alternative provicdes for ~re " - &7
activated sludge, secondary clarification, sludcz re v~ ' "o pums
a sludge thickening tank, vacuum filtration, ana <« :iu ge ~o” ivg o -
Sludge is hauled to a landfiil facility every Tour de >. The .ooiv ted
sludge unit also includes a control house and tw. ful’-tisw oserators.
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TABLE 183

ITEMIZED COST SUMMARY FOR ALTERNATIVE A6-II
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR wASTEWATER TREATMENT CHAIN
BESIGN EFFICIENCY,e, 70,0 FERCENY BCD RECUCTICN

TREATMENT MCDULEST
Eeos PUMPING STATICN
B1..CONTROL PCLSE
J...AIR FLOTATICM

INVESTMENT CCSTS1

te CCNSTRLCTICH 7676C,CO
2. LAND €2390,00
3. ENGINFERING T6E0,00
4y, CONTINGENCY T6E0,00
TCTAL 154540,00
YEARLY CPERATING CCS8TS:

t. LABCK 24960,00
2. FLOWER £140,.00
3, CHEMICALE CoGC

4, MAINTENANCERSLPPLIES 6220,00
TCTAL 33350,00

TCTAL YEARLY CCSTS?
{. YEARLY CPERATING CCST 33350,00
2. YEARLY INVESTMENT

CCST RECOVERY 6183,00
3. CEPRECTATICA 4e1C,C9
TCTAL uaian,o0
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The resulting BOD waste load is 0.13 kg/kkg (0.27 15/ton), the
suspended solids load is 0.12 kg/kkg (0.24 1b/ton), and the oil and
grease load is 0.10 kg/kkg (0.21 1b/ton).

Costs: Total investment cost: $460,940
Total yearly cost: $105,8&0

An itemized breakdown of costs is presented in Table 184. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Beneftis: BOD: 98.5 perce 't
SS:  97.0 percent
0&G: 97.0 percenz

Alternative A 6-1V - This alternative provides for t*.: addition of
dual media pressure filtration with pump stations to generate sufficient
head for the filter operation.

The resulting BOD waste load is 0.067 kg/kkg (0.13 1b/ton), the suspended
solids load is 0.061 kg/kkg (0.12 1b/ton), and the 0ii and grease load
is 0.023 kg/kkg (0.046 1b/ton).

Costs: Total investment cost: $497,190
Total yearly cost: $1:6,050

An itemized breakdown of costs is presented in Table 185. it is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.3 percent
SS: 98.5 percent
0&G: 99.3 percent

Alternative A 6-V - This alternative provides for the addition of activated
carbon adsorption before final discharge.

The resulting BOD waste load is 0.035 kg/kkg (0.070 1b/ton), the
suspended solids load is 0.030 kg/kkg (0.060 1b/ton), and the oil
and grease load is 0.012 kg/kkg (0.024 1b/ton).

Costs: Total investment cost: $620,340
Total yearly cost: $148,780

An itemized breakdown of costs is presented in Table 186. It is assumed
that land costs $82,040 per hectare ($33,200 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS:  99.3 percent
0&G: 99.6 percent

A cost efficiency curve is presented in Figure 271.
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TABLE 184

ITEMIZED COST SUMMARY FOR ALTERNATIVE A6-I11
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 98,5 FERCENY BOD RECUCTICA

TREATMENT MUDULESS :
‘ Beoo PUMPING STATICN
RY, CONTRCL wWCUSE
K,eaACTIVATED SLUDGE
CeaeSLLLGT TRICKENEF
SoeVMaliLLM FILTRATICN
YeooHULDING TANK

INVESTMENT CCSTS:

fe COMSTRUCTICA 3521504,20
2. LAKND 22310,00
Ja FNGINERRING L3226.00
4e CUNMTINGEMCY 33220.,00
TCTAL 4 ALY O

YEARLY CPERATING CUSTS: o ‘
Te LAENH 24866 _¢0

Se FUMER 2ECA0, 00
5. C(HEMICLLS Tuzh 00
d, MAIMTENLrRFRSLPPLIES 120e8,50
TCY& 67540409
TCTAL YEARLY CCS8TS:
1. YEARLY CPrR&TING CCET 780 0,09
e YEARLY IMVESTYPENT
CUST AELOVERY i B

3. DEPRECTIATI N 18 0
TCTAL ST N A

882



DRAFT

TABLE 185

ITEMIZED COST SUMMARY FOR ALTERNATIVE A6-IV
(EDIBLE OIL REFINING)

cMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
LESIGN EFFICIENCY,ss 99,3 PERCENT BOD REDUCTICN

TREATMENT MODULES:
BeoesPUMPING STATION
Bl1,.CONTRCL HCUSE
JeesAIR FLOTATICN
Keoo ACTIVATED SLUDGE
GoeeSLLDGE THICKENER
S..,VACULUM FILTRATION
Yoo o HOLCING TANK
A,..PUMPING STATION
NeooDUAL MEDIA PRESSURE FILTRAIN

INVESTMENT COS8TSy

1« CCONSTRUCTICN 362400,00
gs LAND 62310,00
3, ENGINEERIMNG 36240,00
4. CONTINGENCY 36240,00
TCTAL 497190,00
YEARLY CPERATING CCSTSs
{s LABCR 24990,00
2. PCOWEK 32330,00
3, CHEMICALS 3480,00
4, MAINTENANCERSLPPLIES 13620,00
TCTAL 74420,00

TCTAL YEARLY CCsTSy
1. YEARLY CPERATING COST 74420,00
€e YEARLY INVESTMENT

COST RECCVERY 19860.,00
5. DEPRECIATION 21740,00
TCTAL ' 116050,00
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TABLE 186 -

ITEMIZED COST SUMMARY FOR ALTERNATIVE A6-V
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,ss 99,6 PERCENT BOD REDUCTION

TREATMENT MODULESS

' Beoo PUMPING STATION
Bi.,CONTRCL MCLSE
JeeosdIR FLOCTATICN
Keoo ACTIVATED SLUDGE
Q,e0eSLLDGE THICKENER
S8eesVACLUM FILTRATICN
YoeooHOLDING TAMK
BeeoaPUMPING STATION
NeooODUAL MEDYA PRESSURE FILTRA'N

INVESTMENT CCS8TSs

1. CCNSTRUCTICN 465030,00
2, LAND 62310,00
3, ENGINEERING 46500,00
4, CCNTINGENCY 46500,00
TCTAL 620340,00
YEARLY CPERATING CCSTS:
1. LABOR 24990,00
2. PCWER 36660,00
3. CREMICALS 3480,00
4, MAINTENANCERSUPPLIES 30940,00
TCTAL 96070,00

TCTAL YEARLY CCS8STS:
1« YEARLY CGPERATING COST 96070,00
2. YEARLY INVESTMENT

CC8T RECCVERY cd810,00
3. CEPRECIATION 27900,00
TCYAL 148780,00
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"CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS

21,8

53,3

£3%,.¢

807,9

3ec,2

332.8

27,8

217,18

159,06

101,7

€a,d
INT 71,00 76,06 75,0 2,00 esece  aeuco ;;:E;.‘...;z:;;.-...;;:;;....;;;:co
EFFICIENCY
FIGURE 271

T
|
[
!
!
|

i
'
[}
I
1
!
!
i
!
}
I
!
]
[
'
t
i
!
i
}
i
1
f
|
t
!
i
!
)
'
'
i
l
]
|
!
[}
[
|
!
i
f

INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY Ae, ALTERNATIVES II THRU V

14wid



DRAFT

Alternative A 6-VI - This alternative provides in addition to Alter-
native A 6-IT {i.e., dissolved air flotation) an aerated lagoon system
including a settling pond,

The resulting BOD waste load is 0.13 kg/kkg (0,27 1b/ton), the suspended
solids load is 0.12 kg/kkg (0.24 1b/ton), and the oil and grease load
is 0.10 kg/kkg (0.21 1b/ton).

Costs: Total investment cost: $374,050
Total yearly cost: $152,640

An itemized breakdown of costs is presented in Table 187. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required,

Reduction Benefits: BOD: 98.5 percent
SS: 97.0 percent
0&G: -97.0 percent

Alternative A 6-VII - This alternative provides in addition to Alter-
native A 6-VI dual media pressure filtration with a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.067 kg/kkg (0.13 1b/ton), the suspended
solids load is 0.061 kg/kkg (0.12 1b/ton), and the oil and grease load
is 0.023 kg/kkg (0.046 1b/ton).

Costs: Total investment cost: $410,300
Total yearly cost: $162,800

An itemized breakdown of costs is presented in Table 188. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
SS: 98.5 percent
0&G: 99.3 percent

Alternative A 6-VIII - This alternative provides in addition to Alter-
native A 6-VII an activated carbon adsorption unit prior to final dis-
charge. :

The resulting BOD waste Toad is 0.035 kg/kkg (0.070 1b/ton), the
suspended solids load is 0.030 kg/kkg (0.060 1b/ton), and the oil
and grease load is 0.012 kg/kkg ?0.024 1b/ton).

Costs: Total investment cost: $533,480
Total yearly cost: $195,540

An itemized breakdown of costs is presented in Table 189. It is

assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.
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TABLE 187

ITEMIZED COST SUMMARY FOR ALTERNATIVE A6-VI
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FGR WASTERATER TREATMEMT CHAIN
DESIGN EFFICIENCY,., 98,7 PERCENT 2CD REDUCTICN

TREATMENT MCUDULES:
Beaoa PUMFING STATTCA
J.I.AI: FLITATICA
Leoo AEPATER LAGTON

INVESTMENT CCSTSH

1. CONSTRLOTTON 3I00110,00
s LAND S0N0,00
3, ENGIANEF=ING 3616,00
d, CONTINGENCY KRNI e R ¢
Ss PVC LINER | S-SV I
TCTAL TT405¢,°0
YEARLY CPERATING CCSTS:

1ea LAROR 12467 .00
£, FLCWFR 9ige ¥, 48¢
2, CmEMTCALS 1, C

G, NMAINTEMANMECERSLFALIZIS §.-00 ¢
S, EVC LIAFP 8¢ 0
TCiAL 930,00

TCYAL YEARLY CCSTS:
1o YEARLY CPERAYINS © 3T 2-apg oo
e YEARLY INVFSTMEN"

CCST RECOVTRY cL9s 6
3, CEPRECTIATICA R
TCTAL {8 muy
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TABLE 188

ITEMIZED COST SUMMARY FOR ALTERNATIVE AG-VII
(EDIBLE OIL REFINING)

ITEMIZED COS8ST SLMMARY FOR WASTEWATER TRELTNMESY el
DESIGN EFFICIENCY,s., 99,3 FERCENT BCD =28, :T'C
TREATMEMT MCDULES:
By ePUVPING ST.7 200
JeealIF FLOTATICH
LoosAERATED LAGCT
B.ee DUMFING ST2TICH
h'co-‘d.‘\.'AL MERTA FREISLAE LT At
INVESTMENT CLS&TS:
Ce CUASTELCTTIOA P
& LAAD BRIV
3, ENET EERIVG ' R PR Y
4, CONMTISEERTY 30
Pyl L"\Cn & Al
TCTAL 4iC=. 00
YEARLY (OPERATING CCSTS:
1« LABCR fcds 00
e FPLWEK ' §7620,¢60
3., CHEMICALS O
&, MAINTFMANCERS| OPLZIE - X7
S, FVL LIMNER :5.¢o
TCTAL L2EIRGL,G0

FCTAL YEARLY CCSTS:
1o YELRLY CFEFL-"2o "737 y28( 50
20 YELRLY Ipve:ov:o
CCST RECOVES
3, SEPRELIATION Co
Ot :
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TABLE 189

ITEMIZED COST SUMMARY FOR ALTERNATIVE A6-\:I:
(EDIBLE OIL REFINING)

(TEMIZED CCST SUMMARY FQOR WASTEWATEF TRIATMENT CR.IN
JESIGN EFFICIENCY,,s 99,6 PERCENT BCOD REOCUCTICM

TREATMENT MCDULESS
BeaePUMFING STATICN
JcoaAIR FLOTATICN
LowoAERATED LAGCCA
B,, . PUMFING STATICH
N,, .DUAL MECIA PREESunE FILTRA'N
Zeoo ACTIVATED CARSIN &7 30pPT 7y

INVESTMENT CCSTS:

1 CCNSTRULCTICAN . SEEGEL L0
o LLAN[ V0,
3¢ ENGINEERING BRI - RN I
4o CCNTINGENCY 33.0. 00
Ss Pl LIMNER goz - -

TCTAL S3T.80,( .

(EARLY OPERATING CCSTSe

ts LABOR reliGa, o8
2e FCWER 102256, 0%
3. CrHEMICALS L
4, VMAINTENANCERSLPFLIZ: s2e 0,00
5. PVC LTMER YRQGC
TCTAL LT
FCYAL YEARLY CC3Tse

16 YR~ v [ETPAYI T 0 Tose o
€: YZARELY NNVEST.

CO8Y &2 Tvrny <
3. DEERECT&VIS .
TCTAL =6 iRe
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Reduction Benefits: BOD: 99.6 percent
SS: 99.3 percent
0&4G: 99.6 percent

A cost efficiency curve is presented in Figure 272.

Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcategory A 7 - Edible 0il Processing by Caustic Refining,
Acidulation, 0il Processing, and Deodorization

A model plant representative of Subcategory A 7 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, eight alternatives were selected as 5eing
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which refines
454 kkg (500 ton) of crude edible o0il per day.

Alternative A 7-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from
a 454 kkg per day plant is 1147 cu m (0.303 MG ) per dey. The BOD
waste load is 16.09 kg/kkg (32.18 1b/ton), the suspended solids load
is 7.84 kg/kkg (15.68 1b/ton), and the oil and grease load is 3.93
kg/kkg (7.86 1b/ton). The model plant developed for Subcategory A 7
is assumed to have separate discharge of process and non-contact
wastewater, in-plant gravity, separation, skimming, pH control, and
an oil recovery system for skimmed oil and water wastes.

Costs: 0
Reduction Benefits: None

Alternative A 7-11 - This aiternative provices for the addition of pres-
surized air flotation utilizing chemical flocculating agents to en-
hance floc formation and floatability of wastes. 0il, water, and

solid waste skimmings are pumped to an in-plant o0il reciamation system
for dewatering, and recovery of inedible 0ils.

The resulting BOD waste load is 4.85 kg/kkg (9.70 ib/ton), the stspended
solids load is 2.35 kg/kkg (4.70 1b/ton), and the oil and grease load -:
'1.13 kg/kkg (2.26 1b/ton).

Costs: Total investment cost: $193,64C
Total yearly cost: $ 4S 330

S

An itemized breakdown of costs is presented in Tabie 'S0. It
assumed that land costs $82,040 per hectare ($33,2CC per acre). 't
is further assumed that two operators are required.

Reduction Benefits: BOD: 66.8 percent

SS: 70.0 percent
0&G: 71.3 percent
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TABLE 190

ITEMIZED COST SUMMARY FOR ALTERNATiVE A7-11
(EDIBLE OIL REFINING) '

ITEMIZED COS8T SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY.., 70,0 PERCENT ROD RECUCTICM

TREATMENT MCNULES:
B1..CONTROL RCLSF
BaeooPUMFING STATICN
JeesATR FLOTATICN

INVESTMENT CCSTS8e

{, CCNSTRLETICA 1002R0,00
2. LAND 73360,00
3, ENGINEERING 10030,00
4, CONTINGENCY 100630,00
TCTAL 193440,00
YEARLY CPERATING CCSTS:
t. LAROR 24690,00
2. PCWER 3£40,00
3, CHEMICALS . | 0.0
4, MAINTENANCERSLFPLIES  6530,0C
TCTAL 15740,30

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCET 3576€0,00
2e YEARLY INVESTMEMNT

CCST RECCVERY 7750,00
3, DEPRECTIATION €020,00

TCTAL 49530,00
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Alternative A '7-111 - This alternative provides in addition to Alter-
native A 7-II complete mix activated sludge, secondary clarification,
sludge recirculating pump, a sludge thickening tank, vacuum filtration,
and a sludge holding tank. Sludge is hauled to a ‘andfill facility
every ten days. The activated sludge unit also includes a control
house and two full-time operators.

The resulting BOD waste load is 0.25 kg/kkg (0.50 1b/ton), the suspended
solids load is 0.25 kg/kkg (0.50 1b/ton), and the 0il and grease load
is 0.25 kg/kkg (0.50 1b/ton).

Costs: Total investment cost: $672,560
Total yearly cost: $151,370

An itemized breakdown of costs is presented in Table 191. It is
assumed that land costs $82,040 per hectare ($33,200 zer acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 98.4 pevrcert
§S: 96.8 percant
0&G: 93.6 percent

ci

!

Alternative A 7-1V - This alternative provides 7. zada’t:
native A /-III dual media pressure filtration with 2 _u
generate sufficient head for filter operation.

{_‘Tt_; -
-:
!

. to

Qi

P

The resulting BOD waste load is 0.13 kg/kkg (0.25 1b/ton), tne usperded
solids load is 0.13 kg/kkg (0.25 1b/ton), and the oil and greas. 1oad is
0.051 kg/kkg (0.10 1b/ton).

Costs: Total investment cost: $718,630
Total yearly cost: $164,52C

An itemized breakdown of costs is presentec in Tabie Ik LIt s
assumed that land costs $82,040 per hectare ($33,200 pe:- acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percer:
SS: 98.4 percent
0&G: 98.7 percent

Alternative A 7-V - This alternative provides in acdzizicn tc Srzer-
native A 7-IV activated carbon adsorption before fina?! daischcrge.

The resulting BOD waste load is 0.076 kg/kkg (5.75 ~~/tern), >
solids load is 0.063 kg/kkg (0.13 ib/ton), and tne o . and greas
is 0.025 kg/kkg (0.050 1b/ton).

Costs: Total investment cost: $1,00. <70
Total yearly cost: $ 21€,45%
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TABLE 191 .

ITEMIZED COST SUMMARY FOR ALTERNATIVE A7 III
(EDIBLE OIL REFINENG)

T
LU

"

a,

ITEMIZED COST SUMMARY FOR WASTEWATER THEATMENT CHAIN
DESIGN EFFICIENCY,.,. 98,4 PERCENT BGD RECUCTICN-

TREATMENT MCODULES: e .o P
B1,.CONTROL wCEHSE oo
JeseoAIR FLOTATION
Keeo ACTIVATER SLUDGE
Go-oSLlJDGE T"TCkE‘AEH
SeesVACLUM FILTRATICN
Yeoo ROLDING TANK

INVESTMENT CCSTS?

1. CCstuuCTTCN 49G2~5,30
s LANMD ‘ 73300,006
35, EAGIMEERIMG 4G un, 00
4y COCNTINGENCY , 499un, 00
TCTAL 67256¢,0¢

YEARLY CPERATING CCSTS: , :
te LABCH 2a980, 14
e FCuFFR Ua7zZ5,00
3, CHEMICALS §530,0%
Gy, MBINTENANCERSLPRLIES 172%70,90
TCYAL 9481 5,00

TCTAL YEARLY CULSTS:

- 1o YEARLY CPERATING TCET  94818,600

€oe YFEARLY INVESTMENT
CCST RErTvsRy - oERon o
$. DEFPECIATION ' PGUnc {5
1CYAL o ImLdTLLan
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TABLE 192

ITEMIZED COST SUMMARY FOR ALTERNATIVE A7-1V
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FCR WASTEBATER TREATMENY CHAXA
DESTGN EFFICIENCY,,, 99,2 PERCENT ®CD RECUCTICN

TREATMENT MUDULES:
BPl1.,CONTROL KCLSE
Boees PUMPING STATILN
JeeoAIR FLLTATICH
Koo e ACTIVATED SLLDGE
GoooSLLERE THICKENER
SQQQVAACLL‘N FILT“AYIC"
Y..OHOLDING TANK
B, eePUMPING STATION
b, DUAL MFDYA PRESSULRE FILTRA'N

INVFSTMENT CCSTEs

1o CONSTRLETICN 537770.0¢0
. LAND 73330,00
3. ENGINEERIMG 83780,.00
4, CCNTINGENCY 5378C,.00
- TCYAL 718630,00
YEARLY CPERATING CCSTS:
1. LAEOR 24690,00
€. PCWER 55000,00
3, CHEMICALS 5530,00
4, MAINTENANCERS(PPLIES 17980,090
TCTAL 103500,00

TCTAL YEARLY CCS

T€e

YEARLY INVFSTNMEANT
CCST RECCVERY
3, DEPRECI&ATIOM

TCTaL

895

87
e YESRLY LPERATING CCST 103500,00
Ce

2R78C,00C
32278.006
1ed520,00
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An itemized breakdown of costs is pnese@féd‘iﬁfTéble?]93.l It s
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: 'BOD: 99.55perceht
© S8:. 99, 7 percent .

0&G:* 99 4 percent

A cost efficiency curve is presented in F1gure 273 .

Alternative A '7-VI - This alternative prOVLdes inaddition to Alter-
native A /-1I an aerated lagoon andrsgtt11ng pand ‘

The resu1t1ng BOD waste load is 0.25 kg/kkg (0. 50 1b/ton) the suspended
solids load is 0.25 kg/kkg (0,50 lb/tan), and the oil and grease load
is 0.25 kg/kkg (0.50 1b/ton). o
Costs: Total investment qut:'"$607,720
Total yearly cost: = -$266, 550

: b .
An itemized breakdown of costs is presented in Table 194. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: -BOD: ‘98.4 percent
SS: 968 percent
0&G: .93.6 percent

Alternative A 7-VII - This alternative provides in addition to Alter-
native A 7-VI dual media pressure filtration and a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.13 kg/kkg (0.25 1b/ton), the suspended
solids load is 0.13 kg/kkg (0.25 1b/ton), and the o0il and grease load
is 0.051 kg/kkg (0.10 1b/ton).

Costs: Total investment cost: $653,790
Total yearly cost: $279,680

An itemized breakdown of costé is presented in Table 195. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
S§S: 98.4 percent .
0&G: 98.7 percent

Alternative A 7-VIII - This alternative provides in addition to Alter-
native A 7-VII activated carbon adsorption before final discharge.

The resulting BOD waste load is 0.076 kg/kkg (0.15 ib/ton), the suspended
solids Toad is 0.063 kg/kkg (0.13 1b/ton), and the oil and grease Toad
is 0.025 kg/kkg (0.050 1b/ton).
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TABLE 193

ITEMIZED COST SUMMARY FOR ALTERNATIVE A7-V
(EDIBLE OIL REFINING)

ITEMIZED COST SLMMARY FUR WwASTEWATER TREATSNENT CHAIN
DESIGN EFFICIENCY,., 99,5 PERCENT BQON RECUCTICH

TREATMENT MCDUIFS:
R1,,CONTROL
B,es PUMPING STATION
JeoeAIR FLOTATICA
K,. ACTIVATED S._LDGE

GoesSLLEGE THICKENER

Soo-VACL‘L:?"‘ FILTRATICN

YooolULIING TANK

R,eePUMPINC STATICN

N,ooDUBL MFLIA FRESSLRE FILTRAMN

.~ -

Zl..At?IVATEP CARRON Al wETTIOM

rCL 8E

INVESTMENT CCSTSe

1« CCNSTRUCTICN 77¢39¢,60

Zs LAND 73240,088

3. ENGINFERINMNG 77580,00

4y, CUNTINGENCY 776,00

TCTAL 100d97¢,30
YEARLY CPERATIN: CUS8TS:

1. LAEQF 248Gy, a0

2de FCHWER 6384%.50

3, (REMTCALS 839,00

4o MAINTENAMCERSLPPLIES HSe2ll.0n

TCTAL 189270 .03
TCTAL YEARLY CCS8T78:

1o YEARLY CPEZLATING 0007 #Ge T, 00

2 YEARLY INYESTMENT

CLST SELLVERY -
3¢ DEPRECIATION snb& el iy
TCTAL Zinas
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLILARS
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TABLE 194

ITEMIZED COST SUMMARY FOR ALTERNATIVE A7-VI
(EDIBLE OIL REFINING)

TTEMIZED CRST SUMMARY FOF WASTEWATER TREATMENT CWAIN
DESIGN EFFTICIENCY,.. 9R.4 PERCFAT BOD RECUCTICN

TREATMENY MCDULES
P1,.CONTRCL REUSF
B,,,PUMPING STETICH
JoonAIn FL‘“TATIPN
LeasPERATEL LAGCON

IMVESTMENT CCSTS:

1o - CONSTRUCTICN &R7230,00
2. LAND £78¢,00
3. ENGINEERING ugr20,C0
4, CONTINGENCY u8720,00
S« FVC LINER 162706,00
TCTAL €07720,30
YEARLY CPERATING CCSTS: ;

!« LABOR 24960,00
€. FLC4ER - ' 164280,00
3, CHEMICALS 0.0

4, MAINTENANCERSLPPLIES 2cc10,00
S, PVC LIMER 740,00
TCYAL €12190,00

f

TCTAL YEARLY CCETE:s
1. YEARLY CPERATING CCST 2:21%80,00
€e YEARLY INVESTMEMT -

CCST RECCVERY 28210,
X, DEPRECIATION IOAGL, A0
TCTAL S-8880,00
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TABLE 195

ITEMIZED COST SUMMARY FOR ALTERNATIVE A7-VI:
(EDIBLE OIL REFINING)

~

TTEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,2 FEFCENTY HBOD RERDLCTICA

TREATMENTY MCUDULES:
B1,.CUNTRCL #CLSHE
BaaoPUMPING STATION
JeeohIR FLOTATICA
L...AEHATED LAC":C’\
B,,. . PUMFIAG STATTCN
MuooDUAL MEDYA FREASUAS F o - uip

INVESTMENT CCSTS:

1, CCONSTRLETICA R TV vEY
2. LAMND eE7ECLCL
34 ENGIMEEKING - TR VIR
"4, CONTINGEMTCY Se€%&8i .00
Se PVC LINFR yé6rT70, 00
YCT A e%3760.,00
YEARLY CPERATING CCS8YS:
1. LAROK ce99¢c, 00
2« FCWER 176535, 00
3. CHEMICALS dgt
4o MAINTENAMCERSLPFLIES o720, 00
Se FVL LINEK e 6l
TCTAL PSRN LN

TCTAL YEARLY £CSTs:
Lo YEASLY CFERATIFG CUST wi.iev (.
e YEARLY TNVFSTMEAT

CCST RECCVERY SEV a0 Y
3, CEPRECTATICH EF S-S fY
TCTaL PESRAC Y
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Costs: Total investment cost: $940,130
Total yearly cost: $331,620

An itemized breakdown of costs is presented in Table 196, It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.5 percent
SS: 99.2 percent
0&G: 99.4 percent

A cost efficiency curve is presented in Figure 274.

Cost and Reduction Benefits of Alternative Treatment Technologies——
for Subcategory A 8 - Edible 0il Processing by Caustic Refininn,.
0il Processing, and Deodorization

A model plant representative of Subcategory A 8 was developed in Section
V for the purpose of applying control and treatment alternatives. In
Section VII, eight alternatives were selected as being applicable engi-
neering alternatives. These alternatives provide for various levels

of waste reductions for the model plant which refines 454 kkg (500 ton)
of crude edible oil per day.

Alternative A 8-1 - This alternative assumes no treatment and no reduction
in the waste load. It is estimated that the effluent from a 454 kkg

per day plant is 927 cu m (0.245 MG ) per day. The BOD waste load is
11.73 kg/kkg (23.46 1b/ton), the suspended solids load is 6.30 kg/kkg
(12.60 1b/ton), and the oil and grease load is 2.81 kg/kkg (5.62 1b/ton).
The model plant developed for Subcategory A 8 is assumed to have separate
discharge of process and non-contact wastewaters, in-plant gravity sep-
aration, skimming, pH control, and an oil recovery system for the skim-
med o0il and water wastes.

Costs: 0
Reduction Benefits: None

Alternative A 8-1I - This alternative provides pressurized air flotation
utilizing chemical flocculating agents to enhance floc formation and float-
ability of wastes. 0il, water, and solid waste skimmings are pumped to

an in-plant oil reclamation system for dewatering, and recovery of
inedible oils. '

The resulting BOD waste load is 3.53 kg/kkg (7.06 1b/ton), the suspended
solids load is 1.90 kg/kkg (3.8 1b/tong, and the oil and grease load is
0.86 kg/kkg (1.72 1b/ton).

Costs: Total investment cost: $192,460
Total yearly cost: $ 49,060

An itemized breakdown of costs is presented in Table 197. It is

assumed that Tand costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.
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TABLE 196

ITEMIZED COST SUMMARY FOR ALTERNATIVE A7-VIIi
(EDIBLE OIL REFINING)

ITEMIZED tOST SUMMARY FOR WASTEWATER TREATMENT CHAIN
PESIGN EFFICIENCY,., 99.S5 PFRCFNT BQD REDUCTICN

TREATMENT MODULES: :

B1..CONTRCL KCLSE

Beeo PUMPING STATICM

JeseAJR FLOTATICN

LeeesAERATED LAGCCN

B..oPUMPING STATION

N,.oDUAL MECIA FRESSURE FILTRA'A
2e0as ACTIVATEDR CARPCN ADSCRPTIOM

INVESTMENT COSTS:

f+ CCNSTRUCTICN 764240,00
2. LAND €780,00
3. ENGINEERING 76420.00
4, CONTINGENCY 76420,00
S PVC LIMER 16270,00
TGTAL S40130,00
YEARLY OPERATING CCSTS:

!e LAARCR 24960,00
2e FCOHWER 181070,00
1. CHEMICALS 0.0

4, MAINTENAMCERSLPPLIES 40540.00
5« PVC LINEK "T40,00
TCTAL e47340,00

TCTAL YEARLY CCS8STS:
1« YEARLY CPERAYING CCST 247340,00
2¢ YEARLY INVESTMENT

CCST RECCVERY 37610,00
3. DEPRECTIATION ' 46670,00
TCTAL 331620,00
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TABLE 197

ITEMIZED COST SUMMARY FOR ALTERNATIVE A8-II
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMAFY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 70,0 FERCFMT RCD FECULCTION

TREATMENT MODULES:
B1,.CONTRCL HWCLSE
BoeaoPUMNFING STATICN
JesoAIR FLNTATICN
Y. HOLOING TANK

INVESTMENT CCSTS:

1« CCNSTRLETIUN 1¢20706.00
2. LAND €997G6.00
3, ENGINEERING 10210,00
4. CCNTINGENCY 10210,060
TCTAL _ 19eUm(0,00
YEARLY QPERATING CCSTS:

1. LARBRDOR €4990,00
¢. FCWER 3310,00
3, CHEMICALS 0.0

4, MAINTENAMNCEERSLPPLIES 6QU0,00
TCTAL 35240,00

TOTAL YEARLY CCSTS1
1. YEARLY CPERATING COST 35240,00
2. YEAKRLY INVESTMENT

CCST RECCVERY 7700,00
I, DEPRECIATION 6120.,00
TCTAL ugte0n, 00
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Reduction Benefits: BOD: 69.9 percent
SS: 69.8 percent
0&G: 69.4 percent

Alternative A 8-1II - This alternative provides in addition to
ATternative A 8-II complete mix activated sludge, secondary clarif-
ication, sludge recirculating pump, a sludge thickening tank, vacuum
filtration, and a sludge holding tank, Sludge is hauled to a landfill
facility every seven days. The activated sludge unit also includes

a control house and two full-time operators,

The resulting BOD waste load is 0.20 kg/kkg (0.41 1b/ton), the suspended
solids load is 0.20 kg/kkg (0.41 1b/ton), and the oil and grease load
is 0.10 kg/kkg (0.20 1b/ton).

Costs: Total investment cost: $585,720
Total yearly cost: $128,180

An itemized breakdown of costs is presented in Table 198. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 98.3 percent
SS: 96.8 percent
0&G: 96.4 percent

Alternative A 8-IV - This alternative provides in addition to Alter-
native A 8-1II dual media pressure filtration with a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.10 kg/kkg (0.20 1b/ton), the suspended
solids load is 0.10 kg/kkg (0.20 1b/ton), and the o0il and grease load
is 0.041 kg/kkg (0.082 1b/ton).

Costs: Total investment cost: $628,590
Total yearly cost: $140,210

An itemized breakdown of costs is presented in Table 199. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.1 percent
SS: 98.4 percent
0&G: 98.2 percent

Alternative A 8-V - This alternative provides in addition to Alter-
native A 8-1V activated carbon adsorption before final discharge.

The resulting BOD waste load is 0.051 kg/kkg (0.10 1b/ton), the suspended
solids load is 0.051 kg/kkg (0.10 1b/ton), and the o0il and grease load
is 0.020 kg/kkg (0.040 1b/ton).
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TABLE 198

ITEMIZED COST SUMMARY FOR ALTERNATIVE A8-III
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.., 98,3 PERCENT EGC REDUCTICN

TREATMENT MODULES: :
B1.,CONTROL WCLSE
BesoPUMPING STATTQOM
JesosAIR FLOTATICN
YouoHOLCING TANK
Keso ACTIVATED SLUDCGE
GoeeSLLDCGE THICKEMEK
SeesVACLUM FILTRATICON
YeaoHROLLING TANK

INVESTMENT CCS8TS

1« CCNMSTRUCTITICAN L29760,C0
£+ LAND 69970,00
3. EMGINEFRING 42%80,00
4, CONTINGENCY 42980,00
TCTAL 585720,00
YEARLY CPERATING CCSTS:
1. LABOR 24960,00
e PCHEKR 38890,00
3. CHEMICELS 4100,00
4, MAINTENANCHRSLPPLIES 15280,00
1CTAL 78960,00

TCTAL YEARLY cCSTs8:
1o YEARLY CPERATINMG CUST  78G60,00
2o YEARLY INVFITMENT

CCST RECCVERY ¢3430,00
3, DEPRECIATICH 25790,00
TCTAL 128180,00
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TABLE 199

ITEMIZED COST SUMMARY FOR ALTERNATIVE A8-IV
(EDIBLE OIL REFINING)

ITEMIZED COST SLMMARY FCOP WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,1 PERCENT BOD RECUCTICN

TREATMENT MCDULESH
Ry, ,CONTRCL mCLSE
B.. PUMPING STATICN
JeasAIR FLOTATICN
Y.e s HCLDING TANK
Keoo ACTIVATEC SLUDGE
R, ¢ SLLOGE TRICKENER
S.es VACLUM FILTRATICN
Yer o HOLDING TaNK
Byos PUMFING STATION
N,..DUAL MELTIA PRESSUKE FILTRA'N

INVESTMENT CCSTSt

1. CCNSTRUCTICAN 465520,00
2. LAND . 69970,00
Yo ENMGINEERIMG 4€550,00
4, CrNTINGENCY 465%50,00
YCTAL £28560,00
YEARLY CPERATIMNG CCSTS:e
1. LABOR 24990,00
2. PFPCWER u21106,00
3. CHEMICALS 4100,00
4, MAINTENANCERSLPPLIES 15940,00
TCTAL 87140,00

TCTAL YEARLY CCSTS:
1, YEARLY CPEPATIAG COST 87140,00
2. YEARLY INVFSTMENT

CC8Y REL vFmyv 25140.00
3, CEPRECYATINA 27%930.00
TCYaL 140210,00
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Costs: Total investment cost: $856,530
Total yearly cost: $183,240

An itemized breakdown of costs is presented in Table 200. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
0&G: 99.3 percent

A cost efficiency curve is presented in Figure 275.
Alternative A 8-VI - This alternative provides in addition to Alter-

native A 8-11 (i.e., dissolved air flotation) an aerated lagoon in-
cluding a settling pond.

The resulting BOD waste load is 0.20 kg/kkg (0.41 1b/ton), the suspended
solids load is 0.20 kg/kkg (0.41 1b/ton), and the oil and grease load
is 0.10 kg/kkg (0.20 1b/ton).

Costs: Total investment cost: $488,440
Total yearly cost: $206,100

An itemized breakdown of costs is presented in Table 201. It is
assumed that land costs $4100 per hectare ($1660 per acre) It is
further assumed that two operators are required.

Reduction Benefits: BOD: 98.3 percent
SS: 96.8 percent
0&G: 96.4 percent

Alternative A 8-VII - This alternative provides in addition to Alter-
native A 8-VI dual media pressure filtration with a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.10 kg/kkg (0.20 1b/ton), the suspended
solids load is 0.10 kg/kkg (0.20 1b/ton), and the oil and grease load
is 0.041 kg/kkg (0.082 1b/ton).

Costs: Total investment cost: $531,310
Total yearly cost: $218,140

An itemized breakdown of costs is presented in Table 202. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 99.1 percent

SS: 98.4 percent
0&G: 98.5 percent
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TABLE 200

ITEMIZED COST SUMMARY FOR ALTERNATIVE A8-V
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENY CHAIN

DESIGN EFFICIENCY,
TREATMENT MODULES:

INVESTMENTY CC87S?

ee 99,6 PERCENT BOD REDUCTION

Bl,.CONTROL WCUSE

Beoes PUMPING STATION

JeooAIR FLOTATION

Yoo o HOLDING TANK

Keoo ACTIVATED SLUpGE

CoeoSLURGE THICKENER

S.soVACLUM FILTRATION

Yeeo MOLOING TANK

BeeoPUMPING STATION

N,oeDUAL MEDIA PRESSURE FILTRAIN

1« CCNSTRUCTICN 655460,00
s LAND 69970,00
3. ENGINEERING 65550,00
4, CCNTINGENCY 688%0,00
TCYAL 88465%0,00
YEARLY CPFRATING CCSTSt
1. LABOR '24990,00
2, PCWER 49140,00
3, CHEMICALS 4100,00
4, MAINTENANCELSUPPLIES 31420,00
TCTAL 109650,00

TCTAL YEARLY CCSTS:

l. YEARLY CPERATING CCST 1096%0,00
2, YEARLY INVESTMENT

CCSY RECCVERY 34260,00
3., DEPRFCIATION 36330,00
TCTAL 18%3240,00
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TABLE 201

ITEMIZED COST SUMMARY FOR ALTERNATIVE A8-VI
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOPR WASTEWATER TYREATMENT CHWAIN
DESIGN EFFICIENCY,ss 68,3 FERCENT BCD RECUCTICN

TREATMENT MCDULFES?
Pi. .CONTRUL ®CLSE
B.osPUMPING STATICN
JeooAIR FLOTATICN
Leoo AERSTED LAGCCN

INVESTMEMT CC8T8:

1, CCNSTRUCTICN 391870,00
2. LAND 6000,00
J. ENGIMEERING 36160,00
4, COCNTINGENCY 39160,00
Se FVC LINEFR 12190,00
TCTAL © 4BBUUD,00
YEARLY UCPFRATING CCEYS:
1. LABOR 24690,00
. PCWER 119100,00
3, CKHEMICALS 0.0
d, MAINTENANCEBSLPPLIES 1{7750.00
S« PVC LINFR 600,00
TCTAL 162440,00
TCTAL YEARLY CCSsTE: .
1. YEARLY CPERATING CUST 162440,00
2o YEARLY INVFESTMENT
CC8T RECCVERY 19540,0¢0
3. DEPRECTYATION 24120,00
TETAL 206100,00
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TABLE 202

ITEMIZED COST SUMMARY FOR ALTERNATIVE A8-VII
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESICGN EFFICIENCY,ea 99,1 PFRCENT BCD REDUCTICN

TREATMENT MODULES:
Bi.,.CONTRCL rCLSE

B,o o PUMEING STATTION s
JeooAIR FLCTATICN

LeoeoAERATED LAGCCEN

PoeeoPUMPING STATICN

NoeoDUAL MEDIA PRESSURF FILTRA'N

——

INVESTMENT CCS8TS:

1. CCNSTRUCTICN 427600,00
2., LAND 6000,00
3, ENGINEERING u2760,00
4. CCMTINGENPRY ' ue760,00
S, FVC LINER 12160,00
TCTAL 53131¢,00
YEARLY OPERATING CCSTS:
i, LABOR 24960,0N
2« PCWER 126620,00
3. CHEMICALS 0.0
4, MAINTENANCERSLPPLIES §1€410,00
5 PVC LINER 600,00
TCTAL 170620,0

TCTAL YEARLY CCSTs:
1o YEARLY CPERATING CCST 17Ce2C,00
2o YEARLY INVESTMENT

CCST RFCCVERY 21250.00
1. DEPRECIATION 2ez27¢.n0
TCYalL 218140,00
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Alternative A 8-VIII - This alternative provides in addition to
Alternative A 8-VII activated carbon adsorption before final discharge.

The resulting BOD waste Toad is 0,051 kg/kkg (0.10 1b/ton), the suspended
solids load is 0,051 kg/kkg (0,10 1b/ton), and the oil and grease load
is 0.020 kg/kkg (0.040 1b/ton).

Costs: Total investment cost: $759,220
Total yearly cost: $263,200

An itemized breakdown of costs is presented in Table 203. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
0&G: 99.3 percent

A cost efficiency curve is presented in Figure 276.

Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcategory A'9 - Edible 0il Processing by Caustic Refining, Acidulation,

A model plant representative of Subcategory A 9 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, eight alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which refines
454 kkg (500 ton) of crude edible 0il per day.

Alternative A 9-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from

a 454 kkg per day plant is 1320 cu m (0.349 MG ) per day. The BOD
waste load is 17.12 kkg (34.24 1b/ton), the suspended solids load is
8.68 kg/kkg (17.36 1b/ton), and the oil and grease load is 4.35 kg/kkg
(8.70 1b/ton).

The model plant developed for Subcategory A 9 is assumed to have separate
discharge of process and non-contact wastewaters, in-plant gravity sep-
aration and skimming, pH control, and an o0il recovery system for re-
claimation of waste oil and grease skimmings.

Cost: 0
Reduction Benefits: None

Alternative A 9-I1 - This alternative provides the addition of pres-
surized air flotation utilizing chemical flocculating agents to enhance
floc formation and floatability of wastes. 0il, water, and solid waste
skimmings are pumped to an in-plant 0il reclamation system for de-
watering, and recovery of inedible oils.
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TABLE 203

ITEMIZED COST SUMMARY FOR ALTERNATIVE A8-VIII
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 99,6 PERCENT BCD REDUCTICN

TREATMENT MODULESS
By,.,COUNTROL WCLSE
Boao PUMPING STATION
JeseAIR FLOTATICN
Leo o SEFATED LAGQOCN
Boeoe PUMPING STATION
NeooPUAL MECTIA PRESSURE FILTRA'N
2., ACTTVATEL CARBCN ADSCRPYTUM

INVESTMENT CC8TS8:

1. CCNSTRLPTICA 617530,060

“2. LAND 6000,00
3. ENGINFERING £€1750.00
4, CCNTINGENCY 61750,00
5., FVC LINER 12190.00
TCTAL 759220,00

YEARLY OPERATING CCSTS:

1. LAROR | 26960,00
2. BCWER 1336£50,00
3, CHEMICALS 0,0
4., MAINTENANCERSLPPLIES 35930,00
5, PVC LIMER 600,00
TCTAL 195176,00

YCTAL YEARLY CCSTs:
1o YEARLY CPFRATING CCST 165170,00
e YFARLY TIMVWFSTMENT

CC8ST RECLTVERY 3C370.¢60
3. (EPRECTIATION 37660,00
TCTAL €632006,00
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The resulting BOD waste load is 5.15 kg/kkg (10.30 1b/ton), the suspended
solids load is 2.62 kg/kkg (5.24 1b/ton), and the 0il and grease load
is 1.31 kg/kkg (2.62 1b/ton).

Costs: Total investment cost: $201,480
Total yearly cost: $ 50,560

An itemized breakdown of costs is presented in Table 204. It is
assumed that land costs $82,040 per hectare ($33,200 per acre), It
is further assumed that two operators are required.

Reduction Benefits: BOD: 70.0 percent
SS: 70.0 percent
0&G: 70.0 percent

Alternative A 9-1I1 - This alternative provides in addition to Alter-
native A 9-1I complete mix activated sludge, secondary clarification,
sludge recirculating pump, a sludge thickening tank, vacuum filtration,
and a sludge holding tank. Sludge is hauled to a landfill facility
every nine days. The activated sludge unit also includes a control
house and two full-time operators.

The resulting BOD waste load is 0.26 kg/kkg (0.52 1b/ton), the suspended
solids load is 0.26 kg/kkg (0.52 1b/ton), and the oil and grease load
js 0.13 kg/kkg (0.26 1b/ton).

Costs: Total investment cost: $694,590
Total yearly cost: $157,600

An itemized breakdown of costs is presented in Table 205. It is
assumed that Tand costs $82,040 per hectare ($33,200 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 98.5 percent
SS: 97.0 percent
0&G: 97.0 percent

Alternative A 9-1V - This alternative provides with the addition of
Alternative A 9-III dual media pressure filtration with a pump station
to generate sufficient head for filter operation.

The resulting BOD waste load is 0.13 kg/kkg (0.26 1b/ton), the suspended
solids load is 0.13 kg/kkg (0.26 1b/ton), and the oil and grease load
is 0.058 kg/kkg (0.12 1b/ton).

Costs: Total investment cost: $743,140
Total yearly cost: $171,620

An itemized breakdown of costs is presented in Table 206. It is assumed

that Tand costs $82,040 per hectare ($33,200 per acre). It is further
assumed that two operators are required.
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TABLE 204

ITEMIZED COST SUMMARY FOR ALTERNATIVE A9-1I
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TPEATMENT CHAIN
- DESIGN EFFICIENCY,.,, 70,0 FERCENT BCD ReDUCTICN

TREATMENTY MODULES
B1,.CONTRIIL KCUSE
Besos PUMPING STATION
JeeoAI& FLOTATICN

INVESTMENT CLSTS:

1o CONSTRULCIICN 104050,00
€s LAND 76630,00
3. ENGINEBRING 1C400.,00
by, CCNTINGENCY 10400,00
TCTAL 201480,00
YEARLY CPERATING CCETS:

1. LAROF 24990,00
c. FCREFR 425C,.00
3. CHEMICAKLS CeC

4, MAINTENANCERSLPPLIES 7020,00

TCTAL 3e2¢0,00

TOTAL YEARLY CCSTS3
1. YEARLY CPERSTING CCOST 36260,00
e YEARLY INVESTMENT

CC8) RECOVERY 8060,00
3, CEPRECTATION 6e2a0,00
TCYAL 50560.00
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TABLE 205

ITEMIZED COST SUMMARY FOR ALTERNATIVE A9-III
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 98,5 PERCENT 20D REDUCTION

TREATMENT MOODULESY
Bi,,CUNTROL WCUSE
Reo ,PUMPING STATION
JeasAIR FLOTATICN
Keo o ACTIVATED 8&LUDGE
Cus o SLLUDGE THMICKENER
8,,.VACLUM FILTRATION
Yeoeo HCLOING TANK

INVESTMENT CCST81?

1. CCNSTFLCTICN C14060,00
2« LAND 76630,00
3. ENGINFERING 51%500,00
4, CCNTINGEMCY $1500,00
TCTAL €94590,00
YEARLY CPERATING CCSTSe
1. LABOR 24990,00
2. PCWER 80%40,00
3. CHEMICALS 8830,00
4, MAINTENANCERSUPPLIES 17760,00
TCTAL 98620,00

TCTAL YEARLY CCSTS81
1., YEARLY CPERATING CCST 98620,00
€. YEARLY INVESTYVMENT .
CC8T RFCOVERY 27780,00

3, CEPPECTIATION 30900,00
TCTAL 157600,00
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TABLE 206

ITEMIZED COST SUMMARY FOR ALTERNATIVE A9-IV
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMAKY FQOR wASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,..

TREATMENT MODULES:

69,2 PERCFMNT BOD REDUCTICN

B1,.COMTRCL RCLSE

FoeeePUMPING SETATICN

JeseBIR FLOTATICN

K,os ACTIVATER SLUDGE

Co..SLLCGE THICKENEFR

S...VACLUM FILTRATICN

Yoo o HOLDING TARK

BeooPUMPING STATICN

NeoolualL MENIA PRESSURE FILTRA'N

INVESTMENT CCSTSt
1« CON3TRUCTICH 5€5430,00
2 LAND 766%0,00
3. ENGINFERING 55540.,00
4, CCNTINGENCY 55540,00
TCTAL T43140,00
YEARLY OPERATING CCSTSy

1. LABNR 24960,00
2, PCWER 59230,00
3. CHEMICALS 5830,00
4. MAINTENANCERSLFPLIES 18510,00
TCTAL 108560,00

TCTAL YEARLY CCSTS:

1. YEARLY CPERATING CCST 108560,00
2e YEARLY INVESTMENT

CCS8T RECCVERY 29730,C0
3, DEPRECTIATION 33330,00
TCTAL 171620,00
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Reduction Benefits: BOD: 99.2 percent
SS; 98.5 percent

0&4G: 98.6 percent

Alternative A 9-V - This alternative provides with the addition of
ATternative A 9-1V activated carbon adsorption before final discharge.

The resulting BOD waste load is 0.073 kg/kkg (0.15 1b/ton), the suspended
solids load is 0.073 kg/kkg (0.15 1b/ton), and the oil and grease load

is 0.029 kg/kkg (0.058 1b/ton).

Costs: Total investment cost: $1,075,830
Total yearly cost: $ . 229,000

An itemized breakdown of costs is presented in Table 207. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
04G: 99.3 percent

A cost efficiency curve is presented in Figure 277.

Alternative A 9-VI - This alternative provides in addition to Alter-
native A 9-11 (i.e., dissolved air flotation) an aerated lagoon system

including a settling pond.

The resulting BOD waste load is 0.26 kg/kkg (0.52 1b/ton), the suspended
solids load is 0.26 kg/kkg (0.52 1b/ton), and the o0il and grease load

is 0.13 kg/kkg (0.26 1b/ton).

Costs: Total investment cost: $684,150
Total yearly cost: $305,590

An itemized breakdown of costs is presented in Table 208. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 98.5 percent
SS: 97.0 percent
0&G: 97.0 percent

Alternative A 9-VII - This alternative provides with the addition of
ATternative A 9-VI dual media pressure filtration with a pump station
to generate a sufficient head for filter operation.

The resulting BOD waste load is 0.13 kg/kkg (0.26 1b/ton), the suspended
solids load is 0.13 kg/kkg (0.26 1b/ton), and the oil and grease load

is 0.058 kg/kkg (0.13 1b/ton).
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TABLE 207

ITEMIZED COST SUMMARY FOR ALTERNATIVE A9-V
(EDIBLE OIL REFINING)

ITEMIZED COBT SLMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICTENCY.ss 99,6 PERCENT BCD REDUCTICN

TREATMENY MODULES

INVESTMENT CcC8T81

Bi.,CONTROL mCLSE

B.esPUMPING STATION

Jooo‘IR FLOTATICN

Keoo ACTIVATED SLUDGE

B.eeSLLEGE THICKENER

SessVACLUM FILTRATICN
Yoo o WOLCING TANK

BeosPUMPING 2TATION

NeooDUAL MEDIA PRESSURE FILTRAIN
7.0, ACTIVATER CARBCN ADEQRPTICN

CCNSTRUCTICN 832660,00

1,

2, LAND 7663C,00

3., ENGINFERING 83270,00

e CCANTINGENCY B3270,00
- TCTAL 1075830,00

YEAKLY CPERATING CCSTS1

2. PCWER £8670,00

I, CHE“ICALS 5830,00

4o MAINTENMANCERSULPPLIES 36220.00

TCTAL 136010,00

TCTAL YEARLY CCSTS3

1. YEARLY CPERATING CCOST 136010,00
"2o YEARLY INVESTMENT

CCS8T RECCVERY 43030,00
3, DEPRECIATION u8960,00

TCYAL 229000,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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TABLE 208

ITEMIZED COST SUMMARY FOR ALTERNATIVE A9-VI
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGM EFFTCIENCY,,., 68,5 PERCENT RCDL RECULCYICN

TREATMENT MODULES?S
B1..CONTRCL KCLSE
PessPLMPING STATICN
JessAIRK FLCTATICN
L ew o AERATED LAGCCN

INVESTMENT CCSTS?

{. CCNSTRLCTICN €47730,00
2. LAND 7830,00
3, ENGINEFRING 54770,00
4. COCNTINGENCY 54770,¢0
5. PVC LINER 19050,00
TCTAL 684d150,00
YEARLY OPERATING CcCSTS: ,

1. LABOR 24990,00
2. PCWER 193820,00
3. CHEMICALS : C.0

G, MAINTEMANCERSLPPLIES 24730,00
S. PVC LTMEF 860,00
TCTAL 244400,00

TCTAL YEARLY cCSTgs
1o YEARLY CPERATING CCST 244d00,00
e YEARLY INVESTMFNT

CCST RECCVERY 27370.,00
3, DEPRECTIATION 33820,00
TCTAL 305590.00
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Costs: Total investment cost: $732,710
Total yearly cost: $319,590

An itemized breakdown of costs is presented in Table 209, It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
SS: 98.5 percent
0&G: 98.6 percent

Alternative A 9-VIII - This alternative provides in addition to Alter-
native A 9-VII activated carbon adsorption before final discharge.

The resulting BOD waste Toad is 0.073 kg/kkg (0.15 1b/ton), the suspended
solids load is 0.073 kg/kkg (0.15 1b/ton), and the o0il and grease load
is 0.029 kg/kkg (0.058 1b/ton).

Costs: Total investment cost: $1,065,380
Total yearly cost: $ 376,990

An itemized breakdown of costs is presented in Table 210. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
0&G: 99.3 percent

A cost efficiency curve is presented in Figure 278.
Cost and Reduction Benefits of Alternative Treatment Technologies for

Subcategory A 10, Edible 011 Production by Caustic Refining, 01l Processing.
Deodorization, and Shortenina and Table 01l Production

A model plant representative of Subcategory A 10 was developed in

Section V for the purpose of applying control and treatment alternatives.
In Section VII, eight alternatives were selected as being applicable
engineering alternatives. These alternatives provide for various

levels of waste reductions for the model plant which refines 454 kkg

(500 ton) of crude edible oil per day.

Alternative A 10-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from

a 454 kkg per day plant is 1101 cu m (0.291 MG) per day. The BOD

waste load is 12.76 kg/kkg (25.52 1b/ton), the suspended solids load

js 7.14 kg/kkg (14.28 1b/ton), and the oil and grease load is 3.23 kg/kkg
(6.46 1b/ton).

The model plant developed for Subcategory A 10 is assumed to have sep-
arate discharge of process and non-contact wastewaters, in-plant gravity
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TABLE 209

ITEMIZED COST SUMMARY FOR ALTERNATIVE AS9-VII
(EDIBLE OIL REFINING)

ITEMIZFD €COST SLMMAFY FUCR wASTFUATER TREATMENT CHAIM
DESIGMN EFFICIENCY,.. 99.2 PERFCENT RCD RECUCTICN

TREATMENT MCDULES:
P1..CONTRUL =CLSE
B, ., . PUMFING STATICN
JesodlR FLOTATICN
Leeo BERETED LAGCCEN
B,.,,PUMPING STATICN
N...,NUAL MFRT& PRESSUNE FILTRA'N

INVESTMENT CCSTS!

1, CONSTRLCTICA 588190,00
€. LAND 7830,00
3, FNGINEFRING 58820,00
4, CONTINGFNCY 58820.,00
5. PVC LINER 15050,00
TCTAL 732710,00
YEARLY OPERATING CCSTS:

1. LABOR 28890,00
¢. PCWER 202720,00
3, CHEMICALS 0.0

4, MAINTENAMNCERSLPPLIES 25470,00
5. FVC LTNER 860,00
TCTAL 254n40,00

TCTAL YEARLY CcCS8TS:
Co YEARLY INVESTIVMENT

CL8T PECCVERY 29310,00
3. CEPRECIATION : 36240,00
TCT8L 319590,00
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TABLE 210

ITEMIZED COST SUMMARY FOR ALTERNATIVE A9-VIII
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 99,6 PERCENT BOO RECUCTICN

TREATMENT MODULES?

B1,.CONTRCL RCLSE

Byoo PUNPING STATIUN

JesesAIR FLOTATICN

Les  AERATED LAGCCN

Beeo PUMPING STATICN

NeooDUUAL MEDIA PRESSURE FILTRA'N
Z..,ACTIVATED CARBCH ADSCRPTION

INVESTMENT CrSTSte

f. CCNMSTRUCTICN 865420,00
2. LAMD 7830,00
3. ENGIMEERING ' 86540,00
4, CONTINGENCY BeSd0,00
S FVC LIMNER 19050,00
TCTAL 1065380,00
YEARLY GPERATING CC3TS:

e LABCPE 2d4§50,00
2. PCHWER 212450,00
Y, CKEMICALS 0.0

4, MAINTENANCERSLPPLIES 43160,00
5 PVC LINER 860,00
TCTAL 281490,00

TCTAL YEARLY CCE&TE1
le YEARLY CPERATING CCST 281490,00
€. YEARLY INVESTMENT

CCE8T RECCVERY 82620.00
5. DEFRECIATION 52880,00
TCTAL . 37€990,00
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separation and skimming, pH control, and an oil recovery system for
reclamation of waste oil and grease skimmings,

Costs: 0
Reduction Benefits: None

Alternative A 10-II - This alternative provides for the addition of
pressurized atr flotation utilizing chemical flocculating agents to
enhance floc formation and floatability of wastes, 011, water, and
solid waste skimmings are pumped to an in-plant oil reclaimation
system for dewaterfng, and recovery of inedible oils.

The resulting BOD waste load is 3.82 kg/kkg (7.64 1b/ton), the suspended
solids load is 2.18 kg/kkg (4.36 1b/ton), and the o1l and grease load
is 0.95 kg/kkg (1.89 1b/ton).

Costs: Total investment cost: $191,780
Total yearly cost: $ 49,200

An itemized breakdown of costs is presented in Table 211, It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 70.0 percent
SS: 69.5 percent
08G: 70.0 percent

Alternative A 10-II1I - This alternative provides in addition to Alter-
native A 10-II, complete mix activated sludge, secondary clarification,
sludge recirculating pump, a sludge thickening tank, vacuum filtration,
and a sludge holding tank. Sludge is hauled to a landfill facility
every six days. The activated sludge unit also includes a control
house and two full-time operators.

The resu]ting BOD waste load is 0'19 kg/kkg (0.39 1b/ton), the suspended
solids load is 0.22 kg/kkg (0.44 1b/ton), and the o011 and grease load
is 0.097 kg/kkg (0.19 1b/ton).

Costs: Total investment cost: $600,850
Total yearly cost: $133,730

An itemized breakdown of costs is presented in Table 212. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required

Reduction Benefits: BOD: 98.5 percent
: SS: 96.9 percent
0&G: 97.0 percent

Alternative A 10-1V - This alternative provides in addition to Alter-
native A TO-TII dual media pressurized filtration with a pump station to
generate sufficient head for filter operation.
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TABLE 211

ITEMIZED COST SUMMARY FOR ALTERNATIVE A10-II
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTFWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 70,0 PERCENT RCD RECUCTICN

TREATMENY MGCDULES:
Ri,,CONTROL KMCULSE
Bys PUMPING STATICON
JeeosAIF FLCTATICN

INVESTMENT CCSTS?e

fe CONSTRLCTICN 9RTLN,00
2. LAND 73300,00
3., FENGINEERING 9870.C0
4, CCNTINGENCY 9870,00
TCTAL 161780,00
YEARLY CPERATING cCSTSy
1, LARDR 24990,00
2. PCwER 3730.00
3. CHEMICALS 0.0
d, MAINTEMAMCERSLFPLIES €890,00
TCTAL 35610,00

TOTAL YEARLY CCETSt
1. YEBRLY CPERATING COST  35610,00
£e YEAPLY INVESTMEAT

CCE8T wFCCVERY 7670,00
3. DEPRECTIATION 5920.00
TCYAL 49200,00

929



DRAFT

TABLE 212

ITEMIZED COST SUMMARY FOR ALTERNATIVE A10-III
(EDIBLE OIL REFINING)

ITEMIZED COSY SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFTCIENCY,., 98,5 PERCENT 30D REDUCTICN

TREATMENT MCCULES?S
Ble..CONTRCL =CLEE
Bess PUMPING STATION
JeeadAIR FLATATICN
Keao ACTIVATED SLUDGE
GeeoSLLDGE THICKENER
Sess VACUUM FILTRATICN
YeooHOLDIMGB TANK

INVESTMENY CCSTS?

1. CCNSTRUCTICN 439630,00
2. LAND - 73300,00
3, ENGINEFRING 43960,00
4y CCONTINGENCY 43960,00
TCYAL 600850,6C0
YEARLY COPERATING CCSTS:
1, LABOF 24990,00
2. PCWER 38380,00
3, CHEMICALS 4360,00
4, MAINTENANCEBSUPPLIES 1Set0.C0
TCTAL 83320,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 83220,00
2o YEARLY JNVESTMENT

CC8T RECCVEKY 24030,00
3. CEPRECIATICA 26380,0¢
TCTAL 133730,00
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The resulting BOD waste load is 0.097 kg/kkg (C.19 1b/ton), the suspended
solids load is 0.11 kg/kkg (0.22 1b/ton?, and the o0il and grease load
is 0.048 kg/kkg (0.096 1b/ton).

Costs: Total investment cost: $646,270
Total yearly cost: $146,640

An itemized breakdown of costs is presented in Table 213. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
SS: 98.5 percent
0&G: 98.5 percent

Alternative A 10-V - This alternative provides in addition to Alternative
A 10-IV activated carbon adsorption before final discharge.

The resulting BOD waste Toad is 0.048 kg/kkg (0.096 1b/ton), the suspended
solids load is 0.056 kg/kkg (0.11 1b/ton), and the oil and grease load
is 0.024 kg/kkg (0.048 1b/ton).

Costs: Total investment cost: $919,530
Total yearly cost: $199,530

An itemized breakdown of costs is presented in Table 214. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
§S:  99.2 percent
08G: 99.2 percent

A cost efficiency curve is presented in Fiqure 279.
Alternative A 10-VI - This alternative provides in addition to Alter-

native A 10-1I (i.e., dissolved air flotation) an aerated lagoon and
a settling pond.

The resulting BOD waste load is 0.19 kg/kkg (0.39 1b/ton), the suspended
solids load is 0.22 kg/kkg (0.44 1b/ton), and the oil and grease Toad
is 0.097 kg/kkg (0.19 1b/ton).

Costs: Total investment cost: $600,480
Total yearly cost: $262,740

An itemized breakdown of costs is presented in Table 215. It is

assumed that Tand costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.
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TABLE 213

ITEMIZED COST SUMMARY FOR ALTERNATIVE A10-1V
(EDIBLE OIL REFINING)

ITEMIZED COSYT SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 99.2 PERCENT BCD REDULCTICN

TREATMENT MCODULE S
R1,,CONTROL WCLSE
B,es PUMPING STATICN
JesedlR FLOTATICN
K.oo ACTIVATED 8L UDGE
CoesSLLDGE TWICKFNER
C8,..VACLUM FILTRATION
Yeo o HOLDING TAMNK
B,s s PUMPING STATION
N, .o DUAL MENRTA PRESSURE FILTRA'N

INVESTMENT CCSTS?

1. CCNSTALCTICA 477470,00
2. LAND 73360,00
3. ENGINEERING 47750.00
4. CCNTINGENCY 47750,00
TOTAL 646270,00
YEARLY OPERATING CCSTSH
1. LABGR 24990,00
Z. FCHER 46500,00
3, CHEMICALS 4340,00
4, MAINTENANCERSLFPLIES 16310,00
TCTAL G2140,00

TCTAL YEARLY CCSTS&:
1 YEAFRLY CPERATING CUST 62140,00
e YEARLY INVESTMENT

CCS8T KRECCVERY 25850,00
3. CEPRECIATION efe5C,00
TCTAL 146640,00
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TABLE 214

ITEMIZED COST SUMMARY FOR ALTERNATIVE A10-V
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FCOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,e. 99,6 PERCENT BOC RECUCTICN

TREATMENT MCNULES:
Bi, .CUNTRCL HCULEE
Beoo PUMPING STATICN
JeesATR FLOTATICN
Keoo 8CTIVATED SLUDGE
GoeesSLUDGE TRICKENER
S.QQVACUUM FIL’RATIEN
Yoo o HOLODING TANK
R, PUMFING STATICN
NoaoDUAL MEDIA FPRESSLRE FILTRA'N
Z.eoACTIVATED CaRRCN ADSCRPTICH

INVESTMENT CCSTSe

1. CONSTRUCTICN 7051%0,00
e LAND 73300.,00
3. ENGINEFRING 70520,00
4, CCNTINGENCY 7052¢0,00
TCTAL 9196530,00
YEAPLY CPERATING CCSTSt
1. LARNWK 27460,00
2. PCKER S4¢700,00
2. CHEMICALS 4340,C€0
4, MAINTENANCERSLPPLIES 33910,00
TCTAL 1206440,00

TCTAL YEARLY CCSTS:
1, YEARLY CPERATING CCST 120640,00
2. YEARLY TAVESTMENT

CCST WECCVFRY 3e780,00
3, FEPRECTILTION G2310,00
TCTAL : 199530,00
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TABLE 215

ITEMIZED COST SUMMARY FOR ALTERNATIVE A10-VI
(EDIBLE OIL REFINING)

ITEMIZED COST SLMMARY FCR WASTEWATER TREATVENT CHAIN
DESIGN EFFICIENCY,,. 98,5 PERCFAT RCD RECLCTICN

TREATMENT MCDULESS *
: By, .CONTROL KCLSE
P,.,PUMPING STATICN
JeeodIR FLOTATICN
LeasAERATED LAGCCN

INVESTMENT CCSTSt

te CCMSTRUCTICN 481230,C0
3. ENGINEERING 48120,00
U, CCMTINGENCY ug120,0n
S. FVC LIMER . 16010,00
TCTAL 600480,00
YEARLY CPERATING CCSTS:

1. LAEBQOR 24990,00
2e PCWER 161970,00
1, CREnIfALS 0.0

4, MALINTEMNANCFRELPFLIES 21380,00
8. FVC LIMFR 710,00

TCTAL YEARLY CCSTSd
1o YEARLY CFERATING CCST 209050,00
2e YESRLY INVESTMENT

CC8T RECTVERY 2d020,00
3, CEPRECIATICA 29670,00

TCTAL 262740,00
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Reduction Renefits: BQD: 98.5 percent
SS: 96.9 percent
0&G: 97.0 percent

Alternative A 10-VII - This alternative provides in addition to Alter-
nat{ve A 10-VI dual media pressurized filtration with a pump station
to generate a sufficient head for filter operation.

The resulting BOD waste load is 0.097 kg/kkg (0.19 1b/ton), the suspended
solids load is 0.11 kg/kkg (0.22 1b/ton), and the oil and grease load
is 0.048 kg/kkg (0.096 1b/ton).

Costs: Total investment cost: $645,910"
Total yearly cost: $275,650

An itemized breakdown of costs is presented in Table 216. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
SS: 98.5 percent
0&G: 98.5 percent

Alternative A 10-VIII - This alternative provides in addition to Alter-
native A 10-VII activated carbon adsorption before final discharge.

The resulting BOD waste load is 0.048 kg/kkg (0.096 1b/ton), the suspended
solids load is 0.056 kg/kkg (0.11 1b/ton), and the oil and grease load
is 0.024 kg/kkg (0.048 1b/ton).

Costs: Total investment cost: $919,160
Total yearly cost: $326,050

An itemized breakdown of costs is presented in Table 217. It is
assumed that Tand costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
08&G: 99.2 percent

A cost efficiency curve is presented in Figure 280.

Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcateqory A 11, Edible 0il Processing By Caustic Refining, Acidulation,
011 Processing, and Deodorization, and the Production of shortening,
Table 01ls, and Margarine

A mode! plant representative of Subcategory A 11 was developed in
Section V for the purpose of applying control and treatment alternatives.
In Section VII, eight alternatives were selected as being applicabie
engineering alternatives. These alternatives provide for various
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TABLE 216

ITEMIZED COST SUMMARY FOR ALTERNATIVE A10-VII
(EDIBLE OIL REFINING)

ITEMIZED COST 8SLMMARY F:R KASTEWATER TFEATMENT CHAIN
DESIGN EFFICIENCY,s. 99,2 PERCENY BOD REDUCTICON

TREATHENT MCDULES:
P1,,CCNTRCL KCLSE
BeooPUMPING STATION
JeeoAIR FLOTATICN
Leoo AERATER LAGCON
Boos PUNPING STATION
NeooPUAL MEDIA PRESSURE FILTRAIN

INVESTMENT CCSTSe

1, CCNSTRUCTICN $19080.00
2, LAND 7000,00
3. ENGINEERING S1910,00
4o CCNTINGENCY 51910,00
S« FVC LINER 16010,00
TCTAL 645910,00
YEARLY OPERATING CCSTS:
1. LABQFR 24990,00
2. PCKER 170090,00
3., CHEMICALS 0.0
4, VMAINTFNANCERSLPPLIES 22070,.00
S. FVL LIMER 710,00
TCTAL 217840,00

TCTAL YEARLY CCSTSt
1. YFARLY (PERATING CCST 217860,00
o YEARLY INVESTMENT

CC8T RECCVERY 25840,00
3. DEPRECYATION 31950,.,00
TETAL 275650,00
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TABLE 217

ITEMIZED COST SUMMARY FOR ALTERNATIVE A10-VIII
(EDIBLE OIL REFINING)
f

ITEMIZED €¢OST SUMMARY FOR WASTEWATER TREATMENT CKAIN
DESIGN EFFICIENCY,,, 99,6 PERCENT BCOD REDUCTICMN

TREATMENT MCOULES:

Bl.oCONTROL KCLSE

Beeo PUMPING STATICN

JesedIR FLCTATICA

Less AERATER LAGCCH

BeoeoPUMPING STATICN

N,,oDUAL MEPDTIA PRESSURE FILTRAIN
Zoeo ACTIVATED CARBTN ADSURPTICH

YNVESTYMEMNT CCSTSe

1, CCNSTSUCTICM 74€790,00
2, LAND 7000,00
3. ENGINEERING 74680,00
4e CCNTINGENCY 74680,00
S, PVC LINER 16010.00
TCTAL 919160,00
YEARLY GPERATING COSTS:

1. LABQOR 24990,00
2e PCWER 178290,00
3. CHeMICALS 0.0

4y MAINTENAMCERSUPPLIES 39480,00
5« PVC LINER 710,00
TCYAL 2y43e70,00

TOTAL YEARLY CCSTS:
1o YEARLY CFERATING CCST 243670,00
2. YEARLY INVESTMENT

CCS8T RECCVERY 36770.00
3. CEPRECTATION 45610,00
TCTAL 32€n50,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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levels of waste reductions for the model plant which refines 454 kkg
(500 ton) of crude edible oil per day.

Alternative A 11-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from

a 454 kkg per day plant is 1574 cu m (0.416 MG) per day. The BOD

waste load is 20.57 kg/kkg (41.14 lb/ton), the suspended solids load

is 10.98 kg/kkg (21.96 1b/ton), and the oil and grease load is 9.95 kg/kkg
(19.90 1b/ton).

The model plant developed for Subcategory A 11 is assumed to have sep-
arate discharge of process and non-contact wastewaters, in-plant gravity
separation and skimming, pH control, and an oil recovery system for re-
clamation of waste oil and grease skimmings.

Cost: 0
Reduction Benefits: None

Alternative A 11-II - This alternative provides for the addition of
pressurized air flotation utilizing chemical flocculating agents to
enhance floc formation and floatability of wastes. 0il, water, and
solid waste skimmings are pumped to an in-plant oil rec]amat1on system
for dewatering, and recovery of inedible oils.

The resulting BOD waste load is 6.14 kg/kkg (12.28 1b/ton), the suspended
solids Toad is 3.33 kg/kkg ( 6.66 1b/ton), and the 0il and grease load
is 2.92 kg/kkg (5.84 1b/ton).

Costs: Total investment cost: $215,730
Total yearly cost: $ 52,410

An itemized breakdown of costs is presented in Table 218. It is
assumed that Tand costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 70.1 percent
SS:  69.7 percent
0&4G: 70.6 percent

Alternative A 11-1III - This alternative provides in addition to Alter-
native A 11-11 complete mix activated sludge, secondary clarification,
sludge recirculating pump, a sludge thickening tank, vacuum filtration,
and a sludge holding tank. Sludge is hauled to a landfill facility
every eight days. The activated sludge unit also includes a control
house and two full-time operators.

The resu1t1ng BOD waste load is 0.31 kg/kkg (0.62 1b/ton), the suspended
solids load is 0.35 kg/kkg (0.70 1b/ton), and the 0il and grease load
is 0.30 kg/kkg (0.60 1b/ton).
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TABLE 218

ITEMIZED COST SUMMARY FOR ALTERNATIVE A11-11I
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOK WASTEWATER TREATMENT CRAIM
DESIGN EFFICIENCY,,, 70,0 PERCEANY BCD REDUCTICN

TREATMENY MOODULES:
B1,.CONTRCL KCLSE
Beos PUMPING STATICN
JeesesAIR FLOTATICN

INVESTMENT CCSTS1

le CONSTRUCTICN 1{3140,00
2. LAND 79970,00
3¢ ENGINEEKING 11310,00
d4e CCNTINGENCY 11310,00
TCTAL 215730,00
YEARLY OPERATING CCSTYSs

1+ LABOR 24990,00
2. PCwER 4guo0,00
3. CHEMICALS 0.0

4, MAINTEMANCERSUPPLIES 7160,00
TCTAL - 36990,00

TCTAL YEARLY CCSTS1:
1+ YEBRLY CPERATING CCST 36990,00
ce YEARLY INVESTMENT

COST RECCVERY 630,00
3. DEFRECIATICN 790,00
TCYAL 52410,00
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Costs: Total investment cost: $761,790
Total yearly cost: $175,830

An itemized breakdown of costs is presented in Table 219. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 98.5 percent
SS: 97.2 percent
0&G: 97.0 percent

Alternative A 11-1V - This alternative provides in addition to Alter-
native A 11-TIT dual media pressure filtration with a pump station
to generate a sufficient head for filter operation.

The resulting BOD waste load is 0.16 kg/kkg (0.31 1b/ton), the suspended
solids load is 0.17 kg/kkg (0.35 1b/ton), and the oil and grease load
is 0.069 kg/kkg (0.14 1b/ton).

Costs: Total investment cost: $813,980
Total yearly cost: $191,110

An itemized breakdown of costs is presented in Table 220. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
SS: 98.4 percent
08G: 99.3 percent

Alternative A 11-V - This alternative provides in addition to Alter-
native A 11-IV activated carbon adsorption before final discharge.

The resulting BOD waste load is 0.076 kg/kkg (0.15 1b/ton), the suspended
solids load is 0.087 kg/kkg (0.17 1b/ton), and the oil and grease load
is 0.035 kg/kkg (0.070 1b/ton).

Costs: Total investment cost: $1,214,140
Total yearly cost: $ 256,440

An itemized breakdown of costs is presented in Table 221. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.
Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
0&G: 99.6 percent

A cost efficiency curve is presented in Figure 281.
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TABLE 219

ITEMIZED COST SUMMARY FOR ALTERNATIVE A11-III
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOF WASTERATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 98,5 PERCENT BCD RECUCTICM

TREATMENT MCCULES:
P1,.CONTRCL KCLSE
B,..PUMPINE STATIUON
JeesbIR FLOTATICN
K,eo ACTIVATED SLUCGE
CoeaoSLLCGE TRICKENER
S, VACLUM FILTHRATICN
Yoo FCLOING TANK

INVESTMENT CC8TSt

1., CCNSTRLCTICN S508180,00
2. LAND 79970,00
3, ENGINEERING 56€20,00
4, CCMTINGENCY 56820,00
TCTAL 761790,00
YEARLY CPERATIANG CCSTS:
1. LARCR 24960,00
2e FCWER 59940,00
3. CHEMICALS 6980,00
4, MAINTENANCERSULPPLIES 19360,00
TCTAL 111270,00

TCTAL YEARLY CCSTSt
1. YEARLY CPERATING CCST 131270,00
€s YEARLY INVESTMENT

CCSY RECFVFRY 30470,00
3. DEPRECIATION 34090,00
TCTAL 175830,00
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TABLE 220

ITEMIZED COST SUMMARY FOR ALTERNATIVE Ali1-1IV
(EDIBLE OIL REFINING)

ITEMIZED COST SULMMARY FUR WASTEWATER TREATMENT CHAIA
DESIGN EFFICIENCY,., 99,2 PERCENT BRUD REDUCTION

TREATMENT MCODULESS
B1.,CCNTROL KCLSE
Beoe FUMPING STATIUN
JesoAIR FLCTATICN
Keo s ACTIVATER SLUDGE
CeooeSLLRGE THICKENER
S8.ee VACLUM FILTRATICN
YeootCLOING TaNK
Eoao PUMPING STATION
M..o.DLAL MERTA PRESSURE FILTRA'N

INVESTMENT (CSTS:

1 CCNSTFLCTICA €11670,00
. LAND 79970.00
3, ENGINEERING €1170,00
4, CCNTINGENCY 61170,00
TCTAL £13980,00
YEARLY CPERATING CCSTS:
e LARCE 24e%0,00
ce FCWER 69730,00
3, CHEMICALS €980,00
4, MAINTENANCEREIFPRLIES 20150,00
TCTAL 12185¢.00

TOTAL YEARLY CLCSTS:
1o YEARLY CPERATING CCET 121850,00
€o YEARLY INVESTMENT

CCST RECCVERY 32560,00
2. CEPRECTATICN 3¢700,00
TCTAL 191110,00
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TABLE 221

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al1-V
(EDIBLE OIL REFINING)

ITEMIZED COST SLMMARY FOR WASTEWATER TREAfMENT‘CHAIN
DESIGN EFFICIENCY,,, 99,6 PERCENY BOD REDUCTION

TREATMENT MODULES:
Bl.,CONTROL WCLSE
®,,,PUMPING STATICM
"easAIR PLOTATICN
FoooACTIVATED SLUDGE
(eoeSLLDGE THICKENER
SeasVACUUM FILTRATION
Yoo o HOLCING TANK
BooosPUMPING STATICN
Noeoo DUAL MEDIA PRESSURE FILTRAIN
Zoes ACTIVATED CARBON ADSCRPYYCN

INVESTMENT CCS8TSS

f« CCNSTRULUCTICN 94851%0,00
2. LAND ' 79670,00
3. FENGINEERING 94810,00
4, CCNTINGENCY 94510,00
TCTAL 1214340,00
YEARLY CPFRATING CCSTS:
- « LAROR 26990,00
2. PCWER 81200,00
3, CHEMICALS 6680,00
4, MAINTENANCERSLPPLIES 37690,00
TCTAL 151160,00

TCTaL VYEARLY CCSTE:
1+ YEARLY CPERATING COSY 1S1160,00
€. YEARLY INVESTMENT

CCSY RECCVERY u8s870,00
3, CEPWECTIATINN 56710,00
TCYAL 256440,00
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Alternative A 11-VI - This alternative proyides in addition to Alter-
native A 11-II (i.e., dissolved air flotation) an aerated lagoon
system including a settling pond.

The resulting BOD waste load is 0.31 kg/kkg (0.62 1b/ton), the suspended
solids load is 0.35 kg/kkg (0.70 1b/ton), and the oil and grease load
is 0.30 kg/kkg (0.60 1b/ton).

Costs: Total inbestment cost: $768,500
Total yearly cost: $353,770

An itemized breakdown of costs is presented in Table 222. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 98.5 percent
SS:  97.2 percent
0&G: 97.0 percent

Alternative A 11-VII - This aiternative provides in addition to Alter-
native A 11-VI dual media pressure filtration with a pump station to
generate a sufficient head for filter operation.

The resulting BOD waste load is 0.16 kg/kkg (0.31 1b/ton), the suspended
solids ‘Toad is 0.17 kg/kkg (0.35 1b/ton), and the 0il and grease load
is 0.069 kg/kkg (0.14 1b/ton).

Costs: Total investment cost: $820,670
Total yearly cost: $369,050

An itemized breakdown of costs is presented in Table 223. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
SS: 98.4 percent
0&G: 99.3 percent

Alternative A 11-VIII - This alternative provides in addition to Alter-
native A 11-VII activated carbon adsorption prior to final discharge to
navigable waters.

The resulting BOD waste load is 0.076 kg/kkg (0.15 1b/ton), the suspended
solids load is 0.087 kg/kkg (0.17 1b/ton), and the 0i1 and grease load
is 0.035 kg/kkg (0.070 1b/ton).

Costs: Total investment cost: $1,220,850
Total yearly cost: $ 434,380
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TABLE 222

ITEMIZED COST SUMMARY FOR ALTERNATIVE A11-VI
(EDIBLE OIL REFINING)

ITEMIZED €OST SULMMARY FOR WASTEWATER TREATMENT CHAIN
OESIGN EFFICIENCY,,., 98,3 PERCENT BOD REOUCTION

TREATMENT MCDULES:?
B1,,CONTROL KCLSE
R, PUMPING STATION
JeeoAIR FLOTATICN
Le.oAERATED LAGOCN

INVESTMENT CCSTS1

1. COCNSTRUCTICN £14660,00
2, LAND 8660,00
3, ENGINEERING 61470,00
4, CONTINGENCY 61470,00
S. PVC LINER 22240,00
TCTAL T68500,00
YEARLY DPERATIMG CCSTS:

{. LABOR 2i990,00
. POWER 230770,00
3, CHEMICALS 0,0

4. HAINTENANCERSUFPLIES 28260,.00
5. *vL LIMER 1020,00
TCT AL 285040,00

TCTAL YEARLY CCS8TE&:
1« YFARLY CPERATING CCST 285040.,00
2e YEARLY INVESTVENT

CC8T RECCVERY 3C740,00
3., CEPRECTATION 37690,00
TCTAL 352770.00
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TABLE 223

ITEMIZED COST SUMMARY FOR ALTERNATIVE A11-VII
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 99,2 PERCENT BQOD REDUCTICN

TREATMENT MODULES:
Bi.,.CONTROL KCLSE
Beoeo PUMPING STATICN
JosedIR FLOTATICN
Lo, o AERATED LAGCCN
B,o.ePUMPING S8TATICN
NeaosDUAL MEDIA FRESSLRE FILTRA'A

INVESTMENT CCSTS?

1. CCNSTRULCTICH  658150,00
2. LAND B660,00
3, ENGINEERING 65610,00
4o CCNTINGFNCY 65810,00
5. FVC LINERF 22230,00
TCTAL - 82067000
YEARLY CPERATING CCSTS:

1. LABDR 24990,00
2. PCHER 240550,00
3. CHEMICALS 0,0

4o MAINTENANCERSLPFLIES 29060.00
5, FVC LINER 102000
TCTAL ' 295620,00

TCTAL YEARLY €CCS87TS8:
l. YEARLY (FERATING CCST 295620,00
2s YEARLY INVESTMENT

CC8T RECCVERY 32830,00
Y, CEPRFCIATIOCH 40600,00
TCTAL 369050,00
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An itemized breakdown of costs is presented in Table 224. It 1is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that two operators are required.

Reduction Benefits: B0D: 99.6 percent
SS: 99.2 percent
0&G: 99.6 percent

A cost efficiency curve is presented in Figure 282.

cost and Reduction Benefits of Alternative Treatment Technologies
for Subcateqory A 12, Edible 0il Processing by Caustic Refining,

0i1 Processing, and Deodorization, and the Production of.Sharteaing,
Table 0ils, and Maraarine

A model plant representative of Subcategory A 12 was developed in Section
V for the purpose of applying control and treatment alternatives. In
Section VII, eight alternatives were selected as being applicable engi-
neering alternatives. These alternatives provide for various levels

of waste reductions for the model plant which refines 454 kkg (500 ton)
of edible oil per day.

Alternative A 12-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from

a 454 kkg per day plant is 1355 cu m (0.358 MG) per day. The BOD
waste load is 16.20 kg/kkg (32.40 1b/ton), the suspended solids

load is 9.44 kg/kkg (18.88 1b/ton), and the oil and grease load is
8.83 kg/kkg (17.66 1b/ton).

The model plant developed for Subcategory A 12 is assumed to have
separate discharge of process and non-contact wastewaters, in-plant
gravity separation and skimming, pH control, and an oil recovery
system for reclamation of waste oil and grease skimmings.

Costs: 0
Reduction Benefits: None

Alternative A 12-11 - This alternative provides for the addition of
pressurized air flotation utilizing chemical flocculating agents to
enhance floc formation and floatability of wastes. 0il, water, and
solid waste skimmings are pumped to an in-plant oil reclamation
system for dewatering, and recovery of inedible oils.

The resulting BOD waste load is 4.84 kg/kkg (9.68 1b/ton), the suspended
solids load is 2.87 kg/kkg (5.74 1b/ton), and the oil and grease load
is 2.69 kg/kkg (5.38 1b/ton).

Costs: Total investment cost: $202,970
Total yearly cost: $ 50,800
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TABLE 224

ITEMIZED COST SUMMARY FOR ALTERNATIVE A11-VIII
(EDIBLE OIL REFINING)

ITEMIZED €OST SUMMARY FUR WASTEWATER TREATMENT CHAIM
DESIGN EFFICIENCY,.. 99,6 PERCENT BOD REDUCTICN

TREATMENT MCDULESS

Blo, CONTROL HUULEF

BeosPUMPING STATIUN

JeosAIR FLOTATICN

L eeo AERATED LAGCCM

PooesPUMPING STATICN

N,.,.DUAL MEDIA PRESSURE FILTRAN
Z,oos ACTIVATEL CARPCM WDSCRPTICN

INVESTMENT CCSTS1t

1. CCNSTRUCTICM 901830,00
2. LAND Be60,00
3, ENGIMEERING 9G9160,00
4o CCNTINGENCY 99160,00
5. PVC LINER 22240,00
TCTAL . 1220850,00
YEARLY QPERATING CC37S: _

1. LABOR ° 24990,00
2., FCWER 252020.00
3, CHEMICALS 0.0

4, MAINTENANCERSLPFLIES 46910,00
5S¢ PVC LINEW 1020,00
TCTAL 324940,00

TCTAL YEARLY CcCSTS3
1. YEALRLY CPEWRATING CCST 324940,00
2, YEARLY INVESTVMENT

CCST RECCVERY 4er3o0,00
3. CEPRECTATION 60610,00
TCTAL 434380,00
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An itemized breakdown of costs is presented in Table 225. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 70.1 percent
SS: 69.6 percent
0&G: 69.5 percent

Alternative A 12-TII - This alternative provides in addition to Alter-
native A 12-IT complete mix activated sludge, secondary clarification,
sludge recirculating pump, a sludge thickening tank, vacuum filtration,
and a sludge holding tank. Sludge is hauled to a landfill facility
every five days. The activated sludge unit also includes a control
house and two full-time operators.

The resulting BOD waste Toad is 0.24 kg/kkg (0.48 1b/ton), the suspended
solids load is 0.29 kg/kkg (0.57 1b/ton), and the oil and grease load
is 0.27 kg/kkg (0.54 1b/ton)

Costs: Total investment cost: $672,950
Total yearly cost: $152,640

An itemized breakdown of costs is presented in Table 226. It is
assumed that land costs $82,040 per hectare ($33,200 per acre).

Reduction Benefits: BOD: 98.5 percent
: SS: 97.0 percent
0&G: 97.0 percent

Alternative A 12-IV - This alternative provides in addition to Alter-
native A 12-111 dual media pressure filtration with a pump station to
generate a sufficient head for filter operation.

"The resulting BOD waste load is 0.12 kg/kkg (0.24 1b/ton), the suspended
solids 1oad is 0.14 kg/kkg (0.29 1b/ton), and the oil and grease load
is 0.060 kg/kkg (0.12 1b/ton). .
Costs: Total investment cost: $722,000
Total yearly cost: $166,810

An itemized breakdown of costs is presented in Table 227. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
15 further assumed that two operators are required.

Reduction Benefits: BOD: 99.3 percent
SS: 98.5 percent
0&G: 99.3 percent

Alternative A 12-V - This alternative provides in addition to Alter-
native A 12-1IV activated carbon adsorption before final discharge to
navigable waters.
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TABLE 225

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al2-II
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
CESIGN EFFICIENCY,s, 70,0 PERCENT BOD REDUCTICN

TREATMENMT MODULESS A
| B1,.CONTRGL MCLSE
B..OPUNPING.STATIGN

JeoosAIR FLOTATICN

INVESTMENY CCSTS1

1, CCNSTRLCTICA 105280,00
€. LAND 76630,00
3, ENGINEERING 10530,00
4, CCONTINGENCY 10530,00
TCTAL ' 202970,00
YEARLY OPERATING CCSTS:

1. LABCR 24960,00
e PCHER 4330,00
3. CHEMICALS , 0,0

4, MAINTENANCERSLFPLIES 7040,00
TCTAL 36360,00

TCTAL YEARLY CCSTSt
1. YEARLY CPERATIMNG COST 36360,00
2. YEARLY INVESTMENT

CCST RECCVERY 120,00
3. DEPRECTYATION €320,00
TCTAL 50800,00
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TABLE 226

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al12-II1
(EDIBLE OIL REFINING)

ITEMIZED CGST SUMMARY FCR wASTEWRTFER TREATMENT CHAIN
DESIGN EFFICIENCYee, 98,5 PEHCENT BRCD REDUCTICN

TREATMENT MODULES?
Bl..CONTRCL RCLSE
B,.e PUMPING STATICN
JeesAlF FLOTATICN
K.eoBCTIVATEDR SLULDGE
Gy,eSLLIGF TRICKENER
S,..VACLUM FILTRATICN
Y.eo HULDING TANK

INVESTMENT CCSTS:

1« CCNSTRULCTICMN 496940,00
€. LAND 76630,00
3, ENGINEERING 49690,00
4, CCOCNTINGENMCY 49690,00
TCTAL 6729%0,00

YEARLY OPERATING CCSTS:

: o L.8BCR 24980,00"
cs FPUWER 4B150,00
3, CHEMICALS 450,00
4, MAINTENANCEBSLPPLIES 17270,00
TCTAL 95600,00

TOTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 95a00,00
2. YEARLY INVESTNMENT

CC8T KELCVERY €e020,00
3. DEPRECIATICN 29820,00
TCTAL 182¢640,00
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TABLE 227

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al12-1V
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,3 PERCENY B0OD RECUCTICN

TREATMENT MCRULESS
Bl..CONTROL =CLSE
Eeee PUMPING STATICN
KaosoACTIVATEL SLUDGE
GoooSLLDGE THICKENER
SeeeVACUUM FTILTRATICN
Yoeeod RCLEING TANK
Boeood PUMPING STATICN
MeoeoDUAL MEDTA PRESSLRE FILTRA'N

INVESTMENT CCSTS3

1e CCNSTRUCTICA 537810,00
¢e LAND _ 76630,00
3. ENGINEERING 53780,00
4. CCNTINGENCY 53780,00
TCTAL - 722000,00
YEARLY OPERATING CCSTSt : ‘
1. LABOK 24990,00
€. PCWER 571€0,00
3. CKHEMICALS 5490,00
4, MAINTEMANCERSLPPLIES 1802C.00
TCTAL 105660,00

TCTaL YEARLY CCSTS:
: 1. YEARLY CPERATING CCST 10566C,00
2e YEARLY INVESTMENTY

CCST RECCVERY 28880,00
3. DEPRECTIATION 32270,.00
TCTAL 166810,00
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The resulting BOD waste load is 0.060 kg/kkg (0.12 1b/ton), the suspended
solids load is 0.072 kg/kkg (0.14 1b/ton), and the o0il and grease load
is 0.03 kg/kkg (0.06 ib/ton).

Costs: Total investment cost: $1,063,760
Total yearly cost: $ 225,270

An itemized breakdown of costs is presented in Table 228. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
0&G: 99.6 percent

A cost efficiency curve is presented in Figure 283.
Alternative A 12-VI - This alternative provides in addition to Alter-

native A 12-IT (i.e., dissolved air flotation) an aerated lagoon
system including a settling pond.

The resulting BOD waste load is 0.24 kg/kkg (0.48 1b/ton), the suspended
solids load is 0.29 kg/kkg (0.57 1b/ton), and the oil and grease load
is 0.27 kg/kkg (0.54 1b/ton). ’

Costs: Total investment cost:. $706,850
Total yearly cost: $319,260

An itemized breakdown of costs is presented in Table 229. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 98.5 percent
SS:  97.0 percent
0&G: 97.0 percent

Alternative A 12-VII - This alternative provides in addition to Alter-
native A 12-VI dual media pressure filtration and a pump station to
generate sufficient head for filter operation.

The resulfing BOD waste load is 0.12 kg/kkg (0.24 1b/ton), the suspended
solids load is 0.14 kg/kkg (0.29 1b/ton), and the o0il and grease load
is 0.060 kg/kkg (0.12 1b/ton).

- Costs: Total investment cost: $755,880
Total yearly cost: $333,450

An itemized breakdown of costs is presented in Table 230. It is

assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.
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TABLE 228

ITEMIZED COST SUMMARY FOR ALTERNATIVE A12-V
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,6 PERCENT BCD RECUCTICN

TREATMENT MODULESS

Bl,.CUNTROL KCLSF

B,. PUMPING STATIGN

JOQOAIR FLOTATICN

Koo e ACTIVATEL SLUDGE

Q.eeSLULDGE THILKENER

S.. VACULY FILTRATICN

Yoo HOLCING TANK

R,,.PUMPING STATION

N,,oDUAL MFNRTA FRESSLRE FILTRAI'N
Z.aa ACTTVATER CARBON AOSCR-TTIN

INVESTMENT CCSTSs

1. CCONSTRLLTICN 822610,00
2. LAND : 76630,00
3. ENGINEERING 82260,00
4o CCNTINGENCY RB22e0,.00
TCTAL 1063760,00
YEARLY OPERATING CCSYS8:
1o LABCR 24990,00
2. PCWER 67130,00
3. CHEMICALS 548G, 00
U, MAINTENANCERSLPPLIES 35750,00
TCTAL 1333£0,00

TCTAL YEARLY CCSTS:
1« YEARLY CPERATING CCST 1333£0,00
2e YEARLY INVESTMENT

CC8T RECOVERY 42550,00
3, CEFRECIATION 493¢60,00
TCTAL 22%270,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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TABLE 229

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al2-VI
(EDIBLE OIL REFINING)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
CESIGN EFFICIENCY,., 98,5 PERCENT BCD REDUCTICN

TREATMENT MCODULES
B1,.CONTROL WCLSE
ByooPUMPING STATION
JoesoAIR FLOTATICN
L..sAERATED LAGCON

INVESTMENT CCSTS?

te CCNSTRULCTICN S65780,00
2. LARND 8000,00
3. ENGINFERING : 56580,00
L, CONTINGENCY S6580,00
S, PVC LINER 19910,00
TCTAL _ 706850,00
YEARLY OPERATING CCSTS3 :
1, LABOR 24990,00
2. PCHER co47%0,00
3., CHEMICALS 0.0
4, MAINTENANCERSUPPLIES 25360,00
5, PVC LINER 880,00
TCTAL 256050,00

TCTAL YEARLY CCSTS:
1, YEARLY CPERATING COST 25€050.00
e YEARLY INVESTMENT

CC8T RELCVERY ¢8270,00
3., UEPRECTIATICN 348490,00
TCTAL 319260,00
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TABLE 230

ITEMIZED COST SUMMARY FOR ALTERNATIVE A12-VII
(EDIBLE OIL REFINING)

ITEMIZFD COST SUMMARY F(UR WASTEWATER TREATMENT CHAIN
CESIGN EFFICIENCY,., 99,3 FERCENT RCD REDUCTICN

TREATMENT MCODULES:
BaaoPLMPING STATION
JeesAIR FLOTATICN
Leos AERATED LAGCCN
BeaoPUMPING STATICN
NesoPNUAL MELTIS& PRESSURE FILTRA'N

INVESTMENT CCSTS?

{, CCMNSTRUCTICN 606650,00
2. LAND 8000,00
3. ENGINFERIMNG 60660,00
4, CCNTINGENCY 60660,00
8§, FPVC LTMNEK 19910,00
TCTAL 755880,00
YEARLY OPERATING CCSTS?

1. L&BOR 24560,00
3, CHEMICHLS ¢,

b, MAIMTFMANCERSLFPLIYS 20:58,00
5. FVC LINER Bk),.,CN
TCTAL 265&20,00

TCTAL YEARLY CCS8TSe
1. YEARLY LPERATING CUST c=~%Be0,00
€e YEARLY INVESTMENT

CCSY RECCVESY 30240,00
3¢ CEPRECIATION 37360,00
1CTaL 333a4S90,00

’

961



DRAFT

Reduction Benefits: BOD: 99.3 percent
SS: 98.5 percent
0&G: 99.3 percent

Alternative A 12-VIII - This alternative provides in addition to Alter-
native A 12-VII activated carbon adsorption before final discharge to
navigable waters.

The resulting BOD waste load is 0.060 kg/kkg (0.12 1b/ton), the s:spended
solids load is 0.072 kg/kkg (0.14 1b/ton), and the o0il and grease load
is 0.030 kg/kkg (0.060 1b/ton).

Costs: Total investment cost: $1,097,630
Total yearly cost: $ 391,900

An itemized breakdown of costs is presented in Table 231. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.6 percent
SS: 99.2 percent
0&G: 99.6 percent

A cost efficiency curve is presented in Figure 284.

Cost and Reduction Benefits of Alternative Treatment Technologies
for Suhcategory A T3, Plasticizing and Packaging of Margarine

A model plant representative of Subcategory A 13 was developed in Section
V for the purpose of applying control and treatment alternatives. In
Section VII, six alternatives were selected as being applicable engi-
neering alternatives. These alternatives provide for various levels

of waste. reductions for the model plant which processes 227 kkg (250 ton)
of margarine per day.

Alternative A 13-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from

a 227 kkg per day plant is 340 cu m (0.09 MG ) per day. The BOD waste

load is 3.92 kg/kkg (7.84 1b/ton), the suspended solids toad is 2.72 kg/kkg
(5.44 1b/ton), and the o1l and grease load is 5.81 kg/kkg (11.62 1b/ton).

The model plant developed for Subcategory A 13 is assumed to have sep-
arate discharge of process and non-contact wastewaters, in-plant gravity
separation and skimming, pH control, and an 0il recovery system for re-
clamation of waste oil and grease skimmings.

Cost: 0
Reduction Benefits: None

Alternative A 13-1I - This alternative provides fcr the addition of
pressurized air flotation utilizing chemical floccLitating agents to
enhance floc formation and floatability of wastes. 0:1, water, and solid
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TABLE 231

ITEMIZED COST SUMMARY FOR ALTERNATIVE A12-VIII
(EDIBLE OIL REFINING)

TTEMIZFD COST SuUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY.ee 99.6 PERCENT BCD REDUCTICN

TREATMENY MODULES:

Bi1,.CONTROL HCLSE

B.ooPUMPING STATICN

JeedAIR FLOTATICN

Leos AERATED LAGCON

B,e.PUMPING STATION

NeooOUAL MECYIS PRESSURE FILTRA'N
ZoveACTIVATED CARBCN ADSCRPTION

INVESTMENT CCSTSq

1, CCNSTRUCTICN 891440,00
2. LAND : 8000,00
3. ENGINZERING 89140,00
4, CONTINGENEY 89160,00
5. PVC LINER 19910,00
TCTAL 1097630,00
VEARLY OPERATING CCSTS1 ,

1. LABOR 24990,00
2. PCKER 223770,00
3, CHEMICALS 0,0

4. MAINTENANCE&SLPPLIES 43870,00
&, PVC LINER 880,00
TCYAL 293510,00

TCTAL YEARLY CCSTSH
1o YEARLY CPERATING COST 293510,00
2. YEARLY INVESTMENT

CC8T RECQVERY 43910,00
3, DEPRECTIATION S4480,00
TCTAL 391900,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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waste skimmings are pumped to an in-plant oil reclamation system
for dewatering, and recovery of inedible oils.

The resulting BOD waste load is 1.17 kg/kkg (2.34 1b/ton), the suspended
solids load is 0.81 kg/kkg (1.62 1b/ton), and the oil and grease load
is 1.75 kg/kkg (3.50 1b/ton).

Costs: Total investment cost: $146,540
Total yearly cost: $ 42,720

An itemized breakdown of costs is presented in Table 232. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 70.1 percent
SS: 70.1 percent
0&G: 70.0 percent

Alternative A 13-III - This alternative provides in addition to Alter-
native A 13-1I complete mix activated sludge, secondary clarification,
sludge recirculating pump, a sludge thickening tank, vacuum filtration,
‘and a sludge holding tank. Sludge is hauled to a landfill facility
every 20 days. The activated sludge unit also includes a control house
and two full-time operators.

The resulting BOD waste load is 0.060 kg/kkg (0.12 1b/ton), the suspended
solids load is 0.075 kg/kkg (0.15 1b/ton), and the 0il and grease load
is 0.075 kg/kkg (0.15 1b/ton).

Costs: Total investment cost: $295,200
Total yearly cost: $ 70,200

An itemized breakdown of costs is presented in Table 233. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 98.5 percent
SS:  97.2 percent
0&4G: 98.7 percent

Alternative A 13-1V - This alternative provides in addition to Alter-
native A 13-III dual media pressure filtration and a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.03 kg/kkg (0.06 1b/ton), the suspended
solids load is 0.037 kg/kkg (0.074 1b/ton), and the oil and grease load
is 0.037 kg/kkg (0.074 1b/ton).

Costs: Total investment cost: $327,930
Total yearly cost: $ 79,280
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TABLE 232

ITEMIZED COST SUMMARY FOR ALTERNATIVE A13-11
(MARGARINE PROCESSING)

ITEMIZED COST SUMMARY FUR WASTEWBTER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 70.C PERCENT RCD RECUCTION

TREATMENT MODULES:
RY1..CONTRCL KCLSF
EQ..PUMFING STATIGN
JeooAIR FLOTATICN

INVESTMENT CCSTSe

1. CCNSTRLCTICN 72156,00
2. LAND ' 59670,00
3, FNCINEERING 7210,00
4, CCNTINGENCY 7210,00
TCTAL 146540,00
YEARLY OPERATING CCS8TS:
1. LABOF 24990,00
2. FCv¥eER 157¢,00
3, CHEMICALS .0
4, MAINTENANCERSUPPLIES §970.00

TCTAL 32530,00

YOTAL YEARLY €CSTs:
1., YEARLY CPEPATING CCST 32530,00
2. YEARLY INYFSTMFENT

CCST FRECCVERY S860,00
3, DEPRECIATION 4330,090
TCTAL 4evr20,0¢
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TABLE 233

ITEMIZED COST SUMMARY FOR ALTERNATIVE A13-1I1
(MARGARINE PROCESSING)

TTEMIZED CCST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY... 98,5 PERCENT BOD FERUCTICN

TREATMENT MCODULES:

BY..CONTRUL HCLSE
B.so PUMPING STATION
JeeodIR FLOTATION
KeeoACTIVATED SLLDGE
BoesSLLEGE THRICKENER
SeeaVACLLM FILTRATICA
Yeoo HCLTING TANK

INVESTMENT CCSTS!

1e CCNSTRLCTICN 166030,00
2e LAND 598970.,00
3. ENGINEFRING 19600,00
4, CONTINGENCY 19600,00
TCTAL €95200,00
YEARLY QFERATIMNG CCSTS:
1, LABO~ 24660,00
€., PFCHER 690,00
3., CHEMICALS 2Ge0,00
4, MAINTENANCERSLFPLIES S870,00
TCTAL uée30.0¢0

TCTAL YEARLY CCETS:
1, YEARLY CPERATING CCST 46630,00
2o YEARLY INVESTMENT

CC8Y RECOVERY 11810,00
3. CEPRECTATION . 1176€0,00
TCTAL 70200,00
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An itemized breakdown of costs is presented in Table 234, It is assumed
that land costs $82,040 per hectare ($33,200 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 99.2 percent
SS: 98.6 percent
0&G: 99.4 percent

A cost efficiency curve is presented in Figure 285.
Alternative A 13-V - This alternative provides in addition to Alter-

native A 13-1I1 (pressurized air flotation) an aerated lagoon system
with a settling pond.

The resulting BOD waste load is 0.060 kg/kkg (0.12 1b/ton), the
suspended solids load is 0.075 kg/kkg (0.15 1b/ton), and the oil and
grease load is 0.075 kg/kkg (0.15 1b/ton).

Costs: Total investment cost: $277,070
Total yearly cost: $110,220

An itemized breakdown of costs is presented in Table 235. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

~Reduction Benefits: BOD: 98.5 percent
SS:  97.2 percent
0&G: 98.7 percent

Alternative A 13-VI - This alternative provides in addition to Alter-
native A 13-V dual media pressure filtration and a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.030 kg/kkg (0.060 1b/ton), the suspended
solids load is 0.037 kg/kkg (0.074 1b/ton), and the 0il and grease load
is 0.037 kg/kkg (0.074 1b/ton).

Costs: Total investment cost: $309,790
Total yearly cost: $119,300

An itemized breakdown of costs is presented in Table 236. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.
Reduction Benefits: BOD: 99.2 percent
SS: 98.6 percent
0&G: 99.4 percent

A cost efficiency curve is presentec in Figure 286.
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ITEMIZED COST SUMMARY FOR ALTERNATIVE A 13-1V

TTEMIZED €OST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN KFFICIENCY,.,

TREATMFNT MCDULES:

TABLE 234

(MARGARINE PROCESSING)

99,32

PERCFNY RCD RECUCTION

RY..COMTRUL PCUSE
ve o PUNFTING SETATICN
eaoAIR FLOTATICN

v e e SLUDGE THICKENER

B

o
" R,,,ACTIVATED SLUDGE

G

Q

Seee VACLUM FYLTRATICN

YOQ.HGLD]NG TANK
9-..PUPP1AG STATION
N

‘o eaDUAL MECIA FRESSURE FILTRA'N

INVESTMENT £CSTS8:
1o CCNSTRLECTICN 223300,00
2. LAND 59970,00
T, ENGINEERING 22330,00
4, CONTINGENCY 22330.00
TCTAL 327930,00.
YEARLY UPERATING CCSTS?
1. LAROR 24990,00
2. FPCWER $15110,00
I, ChEMICALS 2080.00
4, MAINTENANCERSUPPLIES 10580,00
TCTAL 52760,00
TCTAL YEARLY CCSTS:
1. YEARLY GCPERATING COST 52760,00
2. YEARLY INVESTMENT
CCST RECOVERY 13120,00
3, DEFRECTATION 13400,00
TCTAL 79280,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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TABLE 235

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al13-V
(MARGARINE PROCESSING)

ITEMIZED CNST SUMMARY FCR WASTEwATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 98,5 PERCENT BCD RECUCTICN

TREATMENT MORULES:

Bl..CONTRCL KCLSE
Boeoo PUMPING STATICN
JeooAIR FLOATATICN
Leao AERATEDR LAGCCN

INVESTMENT CC8TSe

1. CCNSTRLECTICN 223910,60
2. LAND 4000,00
3. ENGIMEERING 22390,00
4, CCONTINGENCY 223%0,.00
5. FVC LTNEFP 4360,00
TCTAL 277070,00
YEARLY CPERATING CCSTS:

1. LaABQO® 24960,00
2s FCWER 50100,00
3. CHEMICALS 0.0

4, MAINTENANCERSLPPLIES 10170,00
S« PVC LIMEF 230,00

TCTAL 85490,00

TOTAL YEARLY CCSTE:
1. YEARLY CFERATING CTST 85460,00
. YEARLY INVESTMENTY

CCST RECCVERY 1108¢,.c0
3. DEPRECTIATION 1365¢6,00
TCTAL 110220,00
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TABLE 236

ITEMIZED COST SUMMARY FOR ALTERNATIVE A13-VI
(MARGARINE PROCESSING)

-

ITEVIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.., 99.2 PERCENT BCD RECUCTICN

TREATMENTY MODULES:S
. " Bl.l .CONTROIL HWCUSE

BeaePUMPING STATICN

JeeedIF FLOTATICN

LeaodAERATED LAGCON

B,., ,PUMPING STATION

NeooOULL MEDTA PRESSURE FILTRA!'N

INVESTMENMT CCS8TS!

1o CONSTRUCTICN 251170,00
2. LAND 4000,00
3, ENGINEERING 25120,00
U, CCNTINGENCY 25120,00
5. PVC LINER 4380,00
TCTYAL ' 309760,00
YEARLY CPERATING CCSTS:

1. LARCR 24960,00
2. FCWER 55520,.00
3, CHEMICALS 0,0

4, MAINTENANCERSLPPLIES 10880,00
S« PVC LINER 230.00
TCTAL 91620,00

TCTAL YEARLY cCS8T8t
1o YEARLY CPERATING CCST Q1620,00
‘2e YEARLY IMNVESTMENT

CCSY RECCVERY 12390,00
3. DEPRECIATICA 15260,00
TCTAL 119200,C0
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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Cost and Reduction Benefits of Alternative Treatment Technologies
for Subcategory A 14, Plasticizing and Packaging Shortening and Table Qils

A model plant representative of Subcategory A 14 was developed in Section
V for the purpose of applying control and treatment alternatives. In
Section VII, seven alternatives were Selected as being applicable engi-
neering alternatives. These alternatives provide for various levels

of waste reductions for the model plant which processes 227 kkg (250 ton)
of finished edible o0il products per day.

Alternative A 14-1 - This:alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent

from a 227 kkg per day plant is 87 cu m (0.023 MG) per day. The

BOD waste load is 0.56 kg/kkg (%.12 1b/ton), the suspended solids
load is 0.42 kg/kkg (0.84 1b/ton), and the oil and grease load is 0.21
kg/kkg (0.42 1b/ton).

The model plant developed for Subcategory A 14 is assumed to have sep-
arate discharge of process and non-contact wastewaters, in-plant gravity
separation and skimming, pH control, and an oil recovery system for re-
clamation of waste 0il and grease skimmings.

Alternative A 14-1I1 - This alternative provides for the addition of

a complete mix activated sludge unit, secondary clarification, sludge
recirculating pump, a sludge thickening tank, vacuum filtration, and
a sludge holding tank. Sludge is hauled to a landfill facility every
26 days. The activated sludge unit also includes a control house and
two full-time operators.

The resulting BOD waste load is 0.029 kg/kkg (0.058 1b/ton), the suspended
solids load is 0.038 kg/kkg (0.076 1b/ton), and the o0il and grease
load is 0.021 kg/kkg (0.042 1b/ton).

Costs: Total investment cost: $201,390
Total yearly cost: $ 39,350

An itemized breakdown of costs is presented in Table 237. It is assumed

that land costs $82,040 per hectare ($33,200 per acre). It is further
assumed that one operator is required.

Reduction Benefits: BOD: 94.8 percent
SS: 90.9 percent
0&G: 90.0 percent

Alternative A 14-111 - This alternative provides in addition to Alter-
native A 14-1I1 dual media filtration and a pump station to generate
sufficient head for filter operation.

The resulting BOD waste load is 0.015 kg/kkg (0.030 1b/ton), the suspended
solids Toad is 0.015 kg/kkg (0.030 1b/ton), and the 0il and grease
load is 0.008 kg/kkg (0.016 1b/ton).
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TABLE 237

ITEMIZED COST SUMMARY FOR ALTERNATIVE A14-I1
(SHORTENING AND TABLE OIL PROCESSING)

ITEMIZED COST SUMMARY FCR WASTEWSTER TREATMENT CHAIN BIBRKQSY
DESIGN EFFICIENCY,os 94,8 PERCENT RQOD REOUCTICN

TREATMENT MCDULES:
B1,,CONTRCL KCLSE
RB., PUMPING STATICN
K, ACTIVATEN SLUDGE
BeeeSLUDGE TRICKENER
S.., VACUUM FILTRATICN
Yoo o HOLDING TANK

INVESTMENT CCSTS?t

1. CCNSTRUCTICA 122710,00
2. LAND 54140,00
3, ENGINEERING 12270,00
4. CCNTINGENCY 12270,00
TCTAL 201390,00
YEARLY OPERATING CCS8TS:
_ 1. LARCR 120490,00
2., PCWER ~ 6050,00
3, CHEMICALS 1870,00
4, MAINTENANCERSUPPLIES  3520,00
TCTAL 23930,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING COST 23930,00
2o YEARLY INVESTMENT

CCSY RECCVERY B060,00
3, CEPRECIATINAN 7360,00
TCTAL 39350,00
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Costs: Total investment cost: $217,340
Total yearly cost: $ 44,070

An itemized breakdown of costs is presented in Table 238. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 97.3 percent
SS: 96.4 percent
. 0&G: 96.2 percent

Alternative A 14-1V - This alternative provides in addition to Alter-
native A 14-III activated carbon adsorption prior to discharge to
navigable waters.

The resulting BOD waste load is 0.008 kg/kkg (0.016 1b/ton), the suspended
solids load is 0.008 kg/kkg (0.016 1b/ton), and the oil and grease load
is 0.004 kg/kkg (0.008 1b/ton).

Costs: Total investment cost: $259,260
Total yearly cost: $ 62,190

An itemized breakdown of costs is presented in Table 239. It is
assumed that land costs $82,040 per hectare ($33,200 per acre). It
is further assumed that one operator is required.

Reduction Benefits: B80D: 98.6 percent
SS: 98.1 percent
0&G: 98.1 percent
A cost efficiency curve is presented in Figure 287.

Alternative A 14-V - This alternative provides in addition to Alter-
native A 14-1 an aerated lagoon system with a settling pond.

The resulting BOD waste load is 0.029 kg/kkg (0.058 1b/ton), the suspended
solids load is 0.038 kg/kkg (0.076 1b/ton), and the oil and grease load
is 0.021 kg/kkg (0.042 1b/ton). ,

Costs: Total investment cost: $147,390
Total yearly cost: $ 34,810

An itemized breakdown of costs is presented in Table 240. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one-half time operator is required.

Reduction Benefits: BOD: 94.8 percent

SS: 90.9 percent
0&G: 90.0 percent
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TABLE 238

ITEMIZED COST SUMMARY FOR ALTERNATIVE A14-III
(SHORTENING AND TABLE OIL PROCESSING)

ITEMIZED COST SUMMARY FOR WASTFWATER TREATMENT CHAIN (BIRKGSY)BN
DESIGN EFFICIENCY,,, 97,3 PERCENT BOD RECDUCTICN

TREATMENY MOOQOULES:
Bl,,CONTRUCL KCLSE
B,ese PUMPIMG STATICN
Koot ALYIVATED SLUDGE
GoenSLUDGE THICKENER
SeeeVACLUM FILTRATION
Yeuo FOLOING TANK
NoooOUAL MECIA PRESSLRE FILTRA'N

INVESTMENT CCS8TSt

1. CCNSTRUCTICN 136000,00
2. LAND 54140,00
3. ENGINEFRING 13600,00
L. CCNTINGENCY 13600,00
TCTAL 217340,00
YEARLY OPERATING CCSTS3
1. LABOR 12490,00
€. PCWER 7670,00
Y, CHEMICALS 1870,00
4o VMAINTENANCERSLFPLIES 51906,00
TCTAL 27220,00

TCTAL YEARLY CCSTS:
1. YEARLY CFERATING CCST 27220,00
€o YEARLY INVESTMENT

CCST RECCVERY 860,00
3, CEPRECYATION 81e0,00
TCTAL 4d070,00
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TABLE 239

ITEMIZED COST SUMMARY FOR ALTERNATIVE A14-1V
(SHORTENING AND TABLE OIL PROCESSING)

ITEMIZFD COST SUMMARY FOR WASTEwWATER TREATMENT CHAIN (B1BKGSYBN)Z
DESIGN EFFICIENCY,., 98,6 FERCENT ROD RECUCTICN

TREATMENT MODULESS
By,,CONTROL HCLSE
FoeoPUMPING STATION
Keoo ACTIVATER SLUDGE
Qo0 SLLDGE TRICKENER
Sees VACULM FILTRATICN
Yoo HOLDING TANK
NoosDUAL MFDIA FRESSURE FILTRAI'N
Z,oo ACTIVATEP CHRBON ADSCRPTICN

INVESTMENT CCSTS

1. CCNSTRLCTICN 170940,00
2. LAND 54140,00
3, ENGINEERING 17090,00
4, CONTINGENCY ' 17¢90,00
TCTAL 259260,00
YEARLY OPERATING CCSTSt
. 1s LABOR 12490,00
2. PCWER 10020,00
X, CHEMICALS 1870.00
4, MAINTENANCERSLPPLIES 17180,00
TCTAL 41560.00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING COST 41%560,00
2¢ YEARLY INVESTMENT

. CCST RECCVERY 10370,00
3, DEPRECIATION 10260,00 .
TCTAL 62190,00
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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TABLE 240

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al4-V
(SHORTENING AND TABLE OIL PROCESSING)

TTEMYZED €COST SUMMARY FOR WASTEWATER TREATMENY CHWAIN 8L
DESIGN EFFICIENCY,.. 94,8 PERCENT BOD REDUCTICN

TREATMENT MCOULES:
Baeooe PUMPING STATION
LeeoAERATEDR LAGCCN

INVESTMENT CCSTS:

{. CCNSTRURTICN 116910.00
2. LAND , 3336,00
3, ENGINFERING 11690,00
4, CCNTINGENCY 11690,00
8, PVC LINER 3770,00
TCYAL 147390,00
YEARLY OPERATING CCSTS:

1, LABOR 6250,00
2. PCWEK 13680,00
3, CHEMICALS 0.0

4, MLINTENONCERSLPPLIES  1640,00
5, FVC LIMER 140,00
TCTAL 21710,00

TCTAL YEARLY CCSTSt
1o YEARLY CPERATING CCST 21710,00
2o YEARLY INVESTMENT

CCST RECCVERY S900,00
3. DEPRECIATINN 7200,00
TCTAL 34810,00
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Alternative A 14-VI - This alternative proyides in addition to Alter-
native A 14-V dual media pressure filtration and a pump station to
generate sufficient head for filter operation.

The resulting BOD waste load is 0.015 kg/kkg (0.030 1b/ton), the suspended
solids load is 0.015 kg/kkg (0.030 1b/ton), and the oil and grease load
is 0.008 kg/kkg (0.016 1b/ton).

Costs: Total investment cost: $163,350
Total yearly cost: $ 39,520

An itemized breakdown of costs is presented in Table 241. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that one-half time operator is required.

Reduction Benefits: BOD: 97.3 percent
SS: 96.4 percent
0&G: 96.2 percent

Alternative A 14-VII - This alternative provides in addition to Alter-
native A 14-VI activated carbon adsorption before final discharge to
navigable waters. '

The_resu]ting BOD waste load is 0.008 kg/kkg (0.016 1b/ton), the suspénded
solids load is 0.008 kg/kkg (0.016 1b/ton), and the oil and grease load
is 0.004 kg/kkg (0.008 1b/ton).

Costs: Total investment cost: $205,260
Total yearly cost: $ 57,640

‘An itemized breakdown of costs is presented in Table 242. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that a one-half time operator is required.

‘Reduction Benefits: BOD: 98.6 percent
SS: 98.1 percent
0&G: 98.1 percent

A cost efficiency curve is presented in Figure 288.

Cost and Reduction Renefits of Alternative Treatment
Technologies for Suhcategory A 15 - Oliye 0il Refining

A model plant representative of subcategory A 15 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, three alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which produces
7.6 cu m (0.002 MG) of refined olive oil per day.
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TABLE 241

ITEMIZED COST SUMMARY FOR ALTERNATIVE A14-VI
(SHORTENING AND TABLE OIL PROCESSING)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN (BLIABN
CESIGN EFFICIENCY,,. 97,3 PERCENT BQOD REDUCTICA

TREATMENT MUDULES:
Reas PUMPING STATION
BeosPUMPING STATICN
NoosDUAL MECIA PRESSURE FILTRA!N

INVESTMENTY CCSTS?3

{. CCNSTRLCTICN 130210,00
2. LAND 3330,00
3. ENGINEERING 13020,00
4, CONTINGENCY 13020.00
5. PVC LINER 3770.00
TETAL " 163350,00
YEARLY CPERATING CCSTS3 |

1. LABOR 6250,00
2. PCWER 15260,00
3. CHEMICALS 0,0

4. MAINTENANCERSLPPLIES  3310,00
S, PVC LINER 140,00
TCTAL 24990,00

TCTAL YEARLY CCST8:
1, YEARLY CPERATING CCST 24990,00
2. YEARLY INVESTMENT

CCST RECCVERY 530,00
3, DEPKFCTIATICN €600,00
TCTYAL - 39520,00
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TABLE 242

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 14-VII
(SHORTENING AND TABLE OIL PROCESSING)

ITEMIZED €OST SUMMARY FOR WASTEWATER TREATMENT CHAIN (BLEBN)Z
NESIGN EFFICIENCY,.. 98,6 PERCENT BOD REDUCTION:

TREATMENT MCOULES:
Boes PUMPING STATION
Los s AERATED LAGCON
Eo--PUMPING STATION
NoesoDUAL MEDIA PRESSURE FILTRA'N
Z...ACTIVATED CARBCN ADSPRPTTCN‘

INVESTMENT CCSTS:

1. CONSTRUCTICN 165140,00
2.. LAND 3330,00
3. ENGINEERING 16510.00
4o CCNTINGENCY 16510,00
S. PVC LINER 3770,00
TOTAL 205260400
YEARLY OPERATING CCSTSe _
{. LABOR 6250,00
2. PCKER - 17650,00
3. CHEMICALS. 0,0
4. MAINTENANCERSUPPLIES 15260.00
S. PVC LINER 140,00
TCTAL 36330,00

TCTAL YEARLY CCSTes
1+ YEARLY CPERATING COST 39330,00
€. YEARLY INVESTMENT :
' CC8T RECCVERY 8210,00

3, CEPRECTATION 10100,00
TCYAL 57640,00°
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CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS
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It is estimated that the effluent from a 7.6 cu m (0.002 MG) per day
plant is 1.1 cu m (0.0003 MG) perdayx The BOD waste Toad is 0.85
kg/cu m (7.1 1b/1000 gal), the suspended solids load is 0.044 kg/cu m
(0.37 1b/1000 gal) and the o0il and grease load is 0.029 kg/cu m

(0.24 1b/gal).

Alternative A 15-1 - This alternative consists of pumping station, a
holding tank and spray irrigation of the raw waste effluent. It is
assumed that a minimum of 0.65 ha (1.6 acres) of land is required.

The resulting BOD waste load is 0.0 kg/cu m (0.0 1b/1000 gal), the
suspended solids load is 0.0 kg/cu m (0.0 1b/1000 gal) and the oil and
grease load is 0.0 kg/cu m (0.0 1b/1000 gal).

Costs: Total investment cost: $37,730
Total yearly cost: $ 5,170

An itemized breakdown of costs is presented in Table 243. It is
assumed that land costs $4100 per hectare ($1660 per acre}. It is
further assumed that no operator is required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent
0&G: 100 percent

Alternative A 15-11 - This alternative -consists of land spreading
the raw waste effluent. It is assumed that a minimum of 0.4 ha (one
acre) of land is required and that the effluent does not need to be
pumped more than 150 m (500 ft).

The resulting-BOD waste load is 0.0 kg/cu m (0.0 1b/1000 gal), the
suspended solids load is 0.0 kg/cu m (0.0 1b/1000 gal) and the oil
and grease load is 0.0 kg/cu m (0.0 1b/1000 gal).

Costs: Total investment cost: $5,260
Total yearly cost: $ 540

An itemized breakdown of costs is presented in Table 244. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that no operator is required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent
0&G: 100 percent
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TABLE 243

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al15-I
(OLIVE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,,,100,0 PERCFENT BCD REBUCTICM

TREATMENT MCCULES?
Yoo s HOLBTNG TANK
LeeoSPRAY IRRIGATION

INVESTMENT CCSTS:
1. CCNSTRUCTICN
2. Lenp
3. ENGINEFERING
4, CCOCNTINGFNCY
TCTAL

YEARLY OPERATING COSTS:
1. LAROK
2. PCWER
3, CHEMICALS
U, MAINTENANCERSLPPLIES
TCYAL

TCTAL -YEARLY CCS8TS:
1o YEARLY CPERATING CCST
2e YEARLY INVFSTMENT
CCST RECCVERY
3., CEPRFCIATION
TCTAL

986

26220,00
2670,00
2920,00
2920,00

37730,00

0.0
820,00

0,0
1080,00
1910,00

1910,00
110,00

1750,00
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TABLE 244

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 15-11

(OLIVE OIL REFINING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT
DESIGN EFFICIENCY... 100 PERCENT BOD REDUCTION

TREATMENT MODULES:
LAND SPREADING

INVESTMENT COSTS:
1. CONSTRUCTION

2. LAND
3. ENGINEERING
4. CONTINGENCY
TOTAL

YEARLY OPERATING COSTS:
1. LABOR
2. POWER

3. CHEMICALS
4. MAINTENANCE & SUPPLIES
TOTAL

TOTAL YEARLY COSTS: :
1. YEARLY OPERATING COST
2. YEARLY INVESTMENT
COST RECOVERY
3. DEPRECIATION
TOTAL

987
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Alternative A 15-1I1 - This alternative consists of hauling the waste-
water to a municipal treatment facility.

The resulting BOD waste load is 0.0 kg/cu m (0.0 1b/1000 gal), the
suspended solids load is 0.0 kg/cu m (0.0 1b/1000 gal) and the 0il and
grease load is 0.0 kg/cu m (0.0 1b/1000 gal).

Costs: Total investment cost: $0.
Total yearly cost: $1,200

Reduction Benefits: BOD: 100 percent
SS: 100 percent
08G: 100 percent

BEVERAGES

Cost and Reduction Benefits of Alternative Treatment
Technologies for Subcategory A 16 - New Large Breweries

A model plant representative of subcategory A 16 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, thirteen alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which produces
1500 cu m (12,800 bbl) per day.

Alternative A 16-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from a
1500 cu m (12,800 bb1) per day plant is 8300 cu m (2.2 m) : per day.
The BOD waste load is 10.55 kg/cu m (2.722 1b/bb1), and the suspended
solids load is 3.89 kg/cu m (1.004 1b/bb1).

Costs: 0
Reduction Benefits: None

Alternative A 16-11 - This alternative provides screening and a grit
chamber, flow equalization, neutralization, nutrient addition, and an
aerated lagoon system.

The resulting BOD waste load 150.28 kg/cu m (0.072 1b/bbl) and the -
pended solids load is 0.39 kg/cu m (0.100 1b/bb1). ) o

Costs: Total investment cost: $2,355,740
Total yearly cost: $1,055,530

An itemized breakdown of costs is presented in Table 245. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 97.4 percent
SS: 90.0 percent
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TABLE 245

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al16-11
(NEW LARGE BREWERIES)

ITEMIZED CNST SUMMARY FOR WASTFWATER TREATMENT CHAIN
PESIGN EFFICIENCY,,. 97.4 PERCENT 80D REOUCTICN

TREATYMENT MCOULES:
E1,.,SCREENING & GRIT CHAMBER
CaosbdLALIZATICN BASIN
FoeoolACIl NEUTRALIZATICAN
k.o o NITROCGEN ANRDITICN
LessAERATED LLAGCCNA
oo s AERATED (LAGCCN

INVESTMENT CCSTSs

1. CCNSTRUCTICN 1879640,00
2. LAND 26410,00
3, ENGINEERING 187960,00
4, CONTINGFNCY 1R7G660,00
S. FVC LINER 72774,.00
TCTAL 2355740,C0
YEARLY CPERATING CUSTSs
‘ 1. LAEQDR 24960,00
£. FECwWER . 678780,00
3, CHEMICALS 74160,480
Lo PFMAINIFMANCERSULFPPLIES 61&70,00
5., FVL LTINFER S200,00
TCT4aL B44830,00

TCTAL YEARLY CCSTS:
1. YFARLY CPERATIMNG CCST 844830,00
€» YELRLY INVESTMFNT

CC8T RECCVERY Gig30,00
3, PEPRECTATION 116470,€0

TCTAL 1055820,00
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Alternative A 16-1II1 - This alternative provides in addition to
Alternative A 16-I1 dual media filtration.

The resulting BOD waste load is 0.14 kg/cu m (0.036 1b/bbl), and the
suspended solids load is 0.19 kg/cu m (0.049 1b/bb1).

Costs: Total investment cost: $2,495,160
Total yearly cost: $1,088,090

An itemized breakdown of costs is presented in Table 246. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 98.7 percent
SS: 95.0 percent

Alternative A 16-IV - This alternative adds activated carbon to
Alternative A 16-11I,

The resulting BOD waste 1oad is 0.07 kg/cu m (0.018 1b/bb1), and the
suspended solids load is 0.09 kg/cu m (0.023 1b/bb1).

Costs: Total investment cost: $3,798,200
Total yearly cost: $1,324,820

An itemized breakdown of costs is presented in Table 247. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: .99.4 percent
. §S: 97.6 percent

A cost efficiency curve is presented in Figure 239.

Alternative A 16-V - This alternative provides a control house, screen-
ing and a grit chamber, flow equalization, neutralization, nutrient
addition, a complete-mix activated sludge system, sludge thickening,
aerobic digestion, and vacuum filtration.

The resulting BOD waste load is 0.28 kg/cu m (0.072 1b/bbl), and the
suspended solids load is 0.39 kg/cu m (0.100 1b/bb1).

Costs: Total investment cost: $3,730,960
Total yearly cost: $1,029,500

An itemized breakdown of costs is presented in Table 248. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required,

Reduction Benefits: BOD: 97.4 percent
SS: 90.0 percent
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TABLE 246

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al16-III
' (NEW LARGE BREWERIES)

ITEMIZ2ED CNST SLMMARY F(R WASTEWATER THREATMENT CHAIN
PESIGN EFFICIENCY,., 9B,7 PERCENT ROD REDUCTICN

TREATMENT MCDULES:
E1.,SCREENING & GRIT CHAMBER
CoosEQUALTIZATICN BASIN
FeaodCID NELTRALIZATICN
Heoe o NITROGEN ADCITICN
Leeos AERATED LAGCCN
L.eAERATED LAGCCN
N,.oDUBL MFDYA PRESSLRE FILTRAIN

INVESTMENT COSTS1

te CONSTRUCTICN 1995820,00°
2. LAND 26410,00
3. ENCINEEPIMG 199580,00
4, CrNTINGENCY 196580,00
5. PVC LINER 73770,00
TCTAL 2695160,00
YEARLY OPEFATING CCSTS:
1o LABOR 24960,00
2. FCWER €9€880,00
3, CHEMICALS 74160,00
4, MAINTENANCERSLFFPLIES 63580,00
S. PVC LIMER 5200,00
TCTAL 864BUO,00

TOTAL YEARLY CCSTS3
1. YEARLY CPERATIMNG CCST Be4&BU(0,00
2. YEARLY INVFSTMFENT

CCST RECCVERY 96810,00
3, DEPNECIATIGN 123440,00
TCTAL 108R060,00
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TABLE 247

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al16-IV
(NEW LARGE BREWERIES)

ITEMIZED CNST SUMMARY F(R WASTERATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,4 PERCENY BOD REOUCTION

TREATMENT MCOULESS
E1,.SCREFNING & GRIT CHAMBER
CooosEQUALIZATICA BASIN
FoooACID NEUTRALIZATICN
Koo s NITRGGEN ARCITICN
Les  AERATED LAGQRON
L,e s AERATED LAGCCN
N,..PLAL MEDIA PRESSURE FILTRA'N
Z.. ACTIVATED CARBCN ADSCORPTICN

INVESTMENT CCSTS:

1. CCNSTRUCTICN 3081680,00
2, LanD 26410,00
3, ENGINFERING 308170,00
4, CCNTINGENCY 3108170.00
Se PVC LINER "73770.00
TCTAL 1798200,00
YEAFLY CPERATING CCSTS:
1. LAEBCR 24990,00
2. PCOWER - 728220,00
3, CHEMICALS 74160,00
4, MAINTENANCERSLPPLIES 151700,00
5. PVC LINEK $200,00

TCTAL 984300,00

YCTAL YEARLY CCSTSs:
1+ YEARLY CPERATING CCST S84300,00
e YEARLY INVESTMENT

- COSY RECCVERY 151930,00
3, DEPRECTATION 188590,00
TCTAL 1324820,00
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TABLE 248

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al6-V
(NEW LARGE BREWERIES)

TTEMIZED COST SUMMARY FOR wASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.,, 97,4 PERCENT BCD RECUCTION

TREATMENT MCDULES:

. B1,.CONTROL HCLSE .
F1,.SCRFENING & GRIT CHAMBER
3.,PUMPING STATION
CeesEGUALIZATICN RASIN
FoaoACID NEUTRALIZATICN
K, s NITROGFEN ACCITICN
KeeoSCTIVATED SLULDGE
@,..SLLOGE TRICKENER
Ree e AERCAIL DIGESTCR
SeeeVACUUM FILTRATION
Yoo  ACTIVATED CARRCN ADSCRPTICH

INVESTMENT CCSTS?

1+ CCMNSTRUCTICN 3028620,00
2. LAND 96620,00
3. ENGINEERING _ 302860,00
4, CCNTINGENCY 302860,00
TCTAL 3730960,00
YEARLY COPERATING CCSTS8:
1e LABOR 74970,00
2e FCHWER 458410,00
3. CHEMICALS 113770,00
4, MAINTENANCERSUPPLIES 51390,00
TCTAL ' 698540,00

TCTAL YEARLY CCSTS:
1, YEARLY CPEFATING CCST 698540,00
2. YEARLY INVESTMENT

CCST RECCVERY 149240,¢0
2, DEPRECTATIAN 181720,00
TCTAL | 1029500,00
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Alternative A 16-VI - This alternative provides dual media filtration
in addition to Alternative A 16-V,

The resulting BOD waste load is 0.14 kg/cu m (0.036 1b/bbl1), and the
suspended solids load is 0.19 kg/cu m (0.049 1b/bbl1).

Costs: Total investment cost: $3,870,380
Total yearly cost: $1,062,060

An itemized breakdown of costs is presented in Table 249. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 98.7 percent
SS:  95.0 percent

Alternative A 16-VII - This alternative adds activated carbon to
Alternative A 16-VI.

The resulting BOD waste load is 0.07 kg/cu m (0.018 1b/bb1), and the
suspended solids load is 0.09 kg/cu m (0.023 1b/bbl).

Costs: Total investment cost: $5,173,420
Total yearly cost: $1,298,800

An itemized breakdown of costs is presented in Table 250. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 99.4 percent
SS: 97.6 percent

A cost efficiency curve is presented in Figure 290.

Alternative A 16-VIII - This alternative replaces vacuum filtration in
A 16-V with sludge storage and spray irrigation.

The resulting BOD waste load is 0.28 kg/cu m (0.072 1b/bbl1), and the
suspended solids load is 0.39 kg/cu m (0.100 1b/bb1).

Costs: Total investment cost: $3,652,280
Total yearly cost: $ 933,750

An itemized breakdown of costs is presented in Table 251. It is
assumed that land costs $6150 per hectare ($2490 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 97.4 percent
SS: 90.0 percent

Alternative A 16-IX - This alternative adds dual media filtration to
Alternative A 16-VIII.
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TABLE 249

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al6-VI
(NEW LARGE BREWERIES)

ITFMIZED COST SUMMARY FNR WASTEWATER TREATMENT CHAIN
PESIGN EFFICIENCY,,, 98.7 PERCENT BOD RECUCTION

TREATMFNY MCOULES:
Bi..CONTROL WCLSE
F1..SCREFNING & CRIT CHAMRER
BeooPLUMPING STATICN
Coeo FAUALTIZATION BASIN
FoooACID NEUTRALIZATICN
Bos o NITRCBEN BRCTTION
Keo o ACTIVATER SLUNGE
RuesSLURGF THICKENER
ReoodERCHIC DIGESTCR
SeeoVACLLM FILTRAYICON
Yoo o HOLPING TANK
Noe.oDUAL MFPLTA PRESSURE FILTRA'N

<

INVESTMENT CCSTS:

1 CCNSTRLCTTICN 3144800,00
2. LAND 96620.00
3. ENGINEERING 314480,00
4 CONTINGENCY 3144890,00
TCTAL 3870380,00
YEARLY QPERATING aloh SO .
{. L ARNR 74970,00
2 PCWER 47¢510,00
3. CHEMICALS 11377¢,00
4, MAINTENANCERSLFPLIES 53300,00
TCTAL 718550,00

TCTAL YEARLY CCSTS:
le YEARLY CPERATING CO® 7185%0,00
. YEARLY INVESTMENY

CCET KECCVFRY 154820,00
3. CEPUECTIATION 188660,00
TCYeL ' 1062060,00
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ITEMIZED COST

TABLE 250
SUMMARY FOR ALTERNATIVE A16-VII

(NEW LARGE BREWERIES)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,

TREATMENT MODULES?:

INVESTMENT CCS8TS:

oo 99,4 PERCENT BOD REDUCTION

B1..CONTROL MCLUSE

E1..SCREENING & GRIT CHAMBER
R.¢sPUMPING STATICN
CoosERQUALIZATICN BASIN

FeuoACID NELTRALIZATICN

Hees NITROGEN ABDITION
KeooACTIVATEDL SLUDGE

G¢eaSLUEGE THICKENER

R,s AERCBIC DIGESTOR

Sees VACUUM PILTRATION

Y.eo HOLDING TANK

N,..NUAL MECIA PRESSURE FILTRAIN
Z..  ACTIVATED CARBON ADSORPTICHN

1. CCNSTRUCTICN 4230660,00
2. LAND 96620,00
3, ENGINEERING 423070,00
4, CCNTINGENCY 423070.00
TCTAL : S173420,00
YEARLY CPERATING CCSTS o
1, LABCR 74970,00
2. PChER 507850,00
3. CHEMICALS 113770,00
4, MAINTENANCERSUPPLIES 141430,00
TOTAL _ 838020,00

TCTAL YEARLY €0STQ1

YEARLY GPERATING COST 838020,00

1o
2. YEARLY INVESTVMENT

CrLSYT RECCVERY 206940,00
3., DEPRECIATION 253840,00
TCTAL 1298800,00
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TABLE 251

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al16-VIII
(NEW LARGE BREWERIES)

ITEMIZED COST SUMMARY FCR WASTERWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., ©7.4 FERCENT BCD REDUCTICGH

TREATMENT MCDULES:
P1,.CONTRPOL KCLSE
E1,.SCREENING & GRIT CHAMBER
B,, PUMPING STATICN
CoeoEGUALIZATION BASIN
FoooACTD NEUTRALIZATICN
Koo o NITRCGEN ADDITICN
Koo o ACTIVATED SLUDGE
GoosSLLUDGE THICKENER
Rees  AERCRIC PCIGESTCR
Yoo o HOULDING TAMK
Ueye SPRAY IKRIGATION

INVESTMENT CCSTS:

t. CCNSTRLCTICN 3006770,00
€. LAND 44150.00
3., ENGINEERING 300680,00
4o CONTINGEMCY 3¢0680,00
TCTAL 3652280,00
YEARLY OPERATING CCS8TS:
{1, LABCR T4670.00
~ €. PCWEK 430350,00
3. CKEMICALS 74190,00
L, MAINTENANCERSLPPLIES 27740,00
TCIAL ' 607250,00

TCTAL YEARLY CCSTS:
i, YFARLY CPERA&TING CCST €€7250,00
2. YEARLY INVESTMENT

CCST RECCVERY © 146050,00
3, BEPRECTATION 1R0L10.00
TCTAL 633750,00
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The resulting BOD waste load is 0.14 kg/cu m (0.036 1b/bb1), and the
suspended solids load is 0,19 kg/cu m (0,049 1b/bb1),

Costs: Total investment cost: $3,791,680
Total yearly cost: $ 966,310

An itemized breakdown of costs is presented in Table 252 It is
assumed that land costs $6150 per hectare ($2490 per acre). It is
further assumed that six operators are required.

Reduction Benef%ts: BOD: 98.7 percent
SS: 95.0 percent

Alternative A 16-X - This alternative adds activated carbon to
Alternative A 16-IX.

The resulting BOD waste Toad is 0.07 kg/cu m (0.018 1b/bbl1), and the
suspended solids load is 0.09 kg/cu m (0.023 1b/bb1).

Costs: Total investment cost: $5,094,720
Total yearly cost: $1,203,040

An itemized breakdown of costs is presented in Table 253 It is assumed
that land costs $6150 per hectare ($2490 per acre). It is further
assumed that six operators are required.

Reduction Benefits: BOD: 99.4 percent
SS: 97.6 percent

A cost efficiency curve is presented in Figure 291

Alternative A 16-XI - This alternative replaces vacuum filtration in
Alternative A 16V with sand drying.

The resulting BOD waste load is 0.28 kg/cu m (0.072 1b/bbl), and the
suspended solids load is 0.39 kg/cum (0.100 1b/bb1).

Costs: - Total investment cost: $6,764,510
Total yearly cost: $1,527,890

An itemized breakdown of costs is presented in Table 254 It is
assumed that land costs $20,510 per hectare ($8300 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 97.4 percent
SS: 90.0 percent

Alternative A 16-XI1 « This alternative adds dual media filtration
to Alternative A 16-XI.

The resulting BOD waste load is 0.014 kg/cu m (0,036 1b/bbl), and the
suspended solids load is 0.019 kg/cu m (0.049 1b/bb1).
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TABLE 252

ITEMIZED COST SUMMARY FOR ALTERNATIVE A16-IX
(NEW LARGE BREWERIES)

TTEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
PESIGN EFFICIENCY,.. 98.7 FERCENY BOD RECUCTICN

TREATMENTY MODULES:
Ri,.CONTROL WCLSE
E1,.,3CRFENING R GRIT CHAMRER
Reoos PUMPING STATICN
Coeuw o ECUALIZATICN BASIN
eaoACID NEUTKALIZATICN
o s NITRCGEN ADNITICN
v e o ACTIVATED SLUDGF
e e s SLLUGE TRICKENER
e s s AERCBIC DIGESTCR
2o o HOLCING TANK
eesSFRAY IRRIGATION |
eeesDUAL MELYIA PRESSULRE FILTRA'N

TC<VODXRXTTH

INVESTMENT CCSTS:

1. CCMSTRUCTICN 3122950,00
2. LAND 44156,00
1, ENGINFERING 312290,00
4, CCNTINGENCY 291229G,00
TOTAL 3791680,00
YEARI.Y CPERATING CCSTS:
1. LABOR 74970,00
2e PCKER LU4RUS0,00
3. CHEMICALS 76190,00
4, FMAINTENANCERSIPPLIES 29650,00
TCYAL 627260,00

TCTAL YEARLY CCSTS:
1o YEARLY CPERATING CCST 627260,00
2. YEARLY INVESTMENT

CCST RECCVFRY 151670,00
3, CEPRECTATINAN 187380, 00.
TCTAL 966310, 00
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TABLE 253

ITEMIZED COST SUMMARY FOR ALTERNATIVE A16-X
(NEW LARGE BREWERIES)

ITEMIZED COST SLMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGM EFFICIEMCY.,, 99,4 PERCENT BCD REDUCTION

TREATMENT MCNULESY
Fi1..COUNTRCL KCLUSE
E1..SCREENING & GRIT CHAMBER
BeooPUMPING STATIGN
CousEGULALIZATICN BASIN
FoooACIL NEUTRALIZATICN
Feo o NITROGEN ADDITICN
Keo o ACTIVATED SLUDGE
CoeeSLLDGE THICKENER
R...AERCRIC CIGESTCR
YoeooHOLLCING TANK
UeasSPRAY TRRIGATION
NeooDUAL MEDIA PRESSURE FILTRA'N
2. ACTIVATED CARBCN ADSCRETICN

INVESTMENT €0STSy

le CCNSTRUCTICN 4208810,00
2. LAND 44150,00
3. FENGINFERING 420880,00
4, CCNTINGENCY 620880,00
TCTAL 5094720.00
YEARLY QOPERATING €CSTS:
le LABOR 74970,00
2. PCWER 479790,00
3 CHEMICALS 7£190,00
e MAINTENANCERSLPPLIES 117770,00
TCTAL 7468720,00

TCTAL YEARLY cCSTS:
1o YEARLY CPERATING COST 746720,00
2e YEARLY INVESTMEANT

CCST RFCCVERY 203790,00
3., PEPRECTATION 252530,00
TCTAL 1203040,00
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TABLE 254

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al16-XI

(NEW LARGE BREWERIES)

ITEMIZED COST SUMMARY FOR W&STEWATER TREATMFNT CHAIN

DESIGN EFFICIENCY, s,

97.4 PERCENT B0C REDUCTIGN

TREATMENT MODULES

INVESTMENY CC8TS:

Ry, .CONTROL HCUSF
E1,.SCREENING R GRIT CHAMBER
Beoss PUMPING STATTON
CoesEQLALIZATICN BASIN
FoasACID NEUTRALTIZATICN

H, e o NITROGEN ADBITICN
KeooACTIVATED SLUDGE
GyeoSLUDGE THICKENER

R,. ,AERCRIC NIGESTCK

TeaeSAND DRYING BREDS

t. CCNSTRUCTICN 5455920,00
2. LAND 217410,00
3. ENGINEERING S5d5%90,00
Ly CONTINGENCY S48%60,00
TCTAL 6764510,00
YeEARLY CPERATING CCSTS:
1+ LARDK 74970,00
2. PCWER 429170,00
$. CHEM)CALS 74190,00
4, MAINTENANCERSUFPLIES 351830,00
TCTAL ' 9296960,00

TOTAL YEARLY CCSTS:

1. YEARLY CPERATING COST 929660,00
€e YEARLY [NVESTVEMLT

CCST RECGVFRY 270580,00
3. DEFRECTIATION 327350,00
TCTAL 1527890,00
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Costs: Total investment cost: $6,903,930
Total yearly cost: $1,560,460

An itemized breakdown of costs is presented in Table 255 It is
assumed that land costs $20,510 per hectare ($8300 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 98.7 percent
SS: 95.0 percent

Alternative A 16-XIII - This alternative adds activated carbon to
Alternative A 16-XII.

The resulting BOD waste load is 0.07 kg/cu m (0.018 1b/bb1), and the
suspended solids load is 0.09 kg/cu m (0.023 1b/bb1).

Costs: Total investment cost: $8,206,970
Total yearly cost: $1,797,190

An itemized breakdown of costs is presented in Table256. It is
assumed that land costs $20,510 per hectare ($8300 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 99.4 percent
SS: 97.6 percent

A cost efficiency curve is presented in Figure292.

Cost and Reduction Benefits of Alternative Treatment Technologies
for Subcategory A 17 - 01d Large Breweries

A model plant representative of subcategory A 17 was developed in
Section'V for the purpose of applying control and treatment alternatives.
In Section VII, thirteen alternatives were selected as being applicable
engineering alternatives. These alternatives provide for various levels
of waste reductions for the model plant which produces 2600 cu m (22,000
bb1) per day.

Alternative A 17-1 - This alternative assumes no treatrment and no re-
duction in the waste load. It is estimated that the effluent from a

2600 cu m (22,000 bbl) per day plant is 28,000 cu m (7.5 MG) per day. The
BOD waste load is 18.56 kg/cu m (4.78 1b/bb1), and the suspended solids
load is 7.32 kg/cu m (1.89 1b/bbl).

Costs: 0
Reduction Benefits: None

A]ternative~A~17~IIir T:is alternative provides screening and a grit
chamber, flow equalization, neutralization, nutrient addition, and an
aerated lagoon system.

The resu]tjng BOD waste load is 0.55 kg/cu m (0.14 1b/bbl), and the sus-
pended solids Toad is 0.76 kg/cu m (0.20 1b/bbl).
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TABLE 255

ITEMIZED COST SUMMARY FOR ALTERNATIVE A16-XII
(NEW LARGE BREWERIES)

ITEMIZED COST SUMMARY FO& WASTEWATER TREATMENT CHAIN
NESIGN EFFICTENCY,.. 9B,7 PERCENY B0OO REDUCTION

TREATMENT MODULES:

Ry, .CONTROL MCUSF
E1..SCREFNING & GRIT CHAMBER
B.,.PUMPING STATICN
CoeoEQUALIZATICN RASIN
FooolACID NEUTRALTZATICN

Meoo NITRCGEN ARDITICOM
K,ooSCTIVATED SLUDGE
Q..oSLLLGRE THICKENER
R.ssAERCRIC CIGESTCR

T.eoSaND DRYING BEDS

NeoolLAL MEDTA FRESSURE FILTRA'N

INVESTMENT CCSTS:

YEAKRLY

1. CCNSTRLCTICN 5572100,00
e LAND 217410,00
3, ENGTNFERING 557210,00
4., CCNTINGENCY 557210,00
10TAL 6603930,00
OPERATING CC2TS:
1. LABRDR 74870,00
2. FCKER 447270,00
3. CHEMICALS 74190,00
4, MAINTENANCERSLPPLIES 353540,00
TCTAL 949970,00

TCTAL YEARLY CCSTSs:

te YEARLY CPERATING CCST S49670,00
2s YEARLY INVESTMEMNT

CCST RECCVERY 276160,00
3, DEPRECTATION 334330,00
TCTAL 1560460,00
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TABLE 256

ITEMIZED COST SUMMARY FOR ALTERNATIVE A16-XIII
(NEW LARGE BREWERIES)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,., 99.04 PERCENT BOD REDUCTION

TREATMENTY MCEULES:
Bl.,CONTROL WCUSE
"E1,,SCREFNING 8 GRIT CHAMBER
Beaas PUMPING STATION
CoooEBUALIZATICN BASIN

«eoACTD NEUTRALIZATION

«eoe NITRCGEN ADDITION

ceo ACTIVATED SLUDGE

seesSLLDGE THICKENER

ve s AERCRIC CIGESTOR

ees SAND DRYING BEDS

ieeaPUAL MEDIA PRESSURE FILTRA'N

Z,..ACTIVAYED CARBON ADSCRPTICN

Z—-aVDOODXXITM

INVESTMENT CCSTS:

t. CCNSTRLCTICN 6657960,00
2, LAND 217410,00
3, ENGINSERING 665800,00
4. CCNTINGENCY 665800,00
TCTAL 8206970,00
YEARLY OFERATING CCSTS:
1. LABOR 74970,00
2. PCHER 478610,00
3, CHEMICALS 74190,00
4. MAINTENANCERSUPPLIES 441660,00
TCTAL -

1069430,00

TCTAL YEARLY CCS8TSt

1o YEARLY CPERATING COST1069430,00
€e YEARLY INVESTMENY

CCST RECCVERY 328280,00
3. CEPRECIATION 399480.00
TCYAL 1797190,00
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Costs: Total investment cost: $7,125,250
Total yearly cost: $3,328,060

An itemized breakdown of costs is presented in Table 257. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 97.0 percent
SS: 89.5 percent

Alternative A 17-1II1 - This alternative provides in addition to Alter-

native A 17-1I dual media filtration.

The resulting BOD waste load is 0.27 kg/cu m (0.07 1b/bbl), and the sus-
pended solids load is 0.38 kg/cu m (0.10 1b/bb1).

Costs: Total investment cost: $7,526,890
Total yearly cost: $3,422,129

An itemized breakdown of costs is presented in Table 258 . It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 98.5 percent
SS: 94.7 percent

—

Alternative A 17-IV - This alternative adds activated carbon to Alter-
native A 17-11I1.

The kesu]ting BOD waste load is 0.13 kg/cu m (0.03 1b/bb1), and the sus-
pended solids load is 0.19 kg/cu m (0.05 1b/bb1).

Costs: Total investment cost: $11,677,060
Total yearly cost: $ 4,195,440

An itemized breakdown of costs is presented in Table 259. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 99.3 percent
SS: 97.5 percent

A cost efficiency curve is presented in Figure 293.

Alternative A 17-V - This alternative provides a control house, screen-
ing and a grit chamber, flow equalization, neutralization, nutrient
addition, a complete mix activated sludge system, sludge thickening,
aerobic digestion, and vacuum filtration.

1009



DRAFT

TABLE 257

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-II
(OLD LARGE BREWERIES)

‘ITEMIZED €COST SUMMARY FOR WASTEWATER TREATMENY CHAIN
DESIGN EFFICIENCY,ss 97.0 PERCENT BOD REDUCTICN

YREATMENT MODULESS
E1..,SCREFNTNG R& GRIT CHAMBER
Res PUMPING STATION
CouoFRUALIZATICN 8ASIN
FoeoACID NELUTRALIZATICN
M,o.aNITROGEN ACDITION
Lee  AERATED LAGCON
Leso AERATER LABCON
M.ssSETTLING FCND

INVESTMENT CCSTS?t ‘
1, CCNSTRUCTICN 5697460,00

2. LANE 55310,00
3. ENGIMFERIMG S69750,00
4, CUONTINGENCY 569750,00
S, FVC LINER 232980,00
TCTAL 7125250.00
YEARLY QOPERATING CCST8:
1. LABCR 2U990,00
2., PCwER 2259300,00
3. CHEMICALS 241780,00
4y NAINTENANCERSLPPLIES 145680,00
5, FVC LINER 17806,00
TCTAL 2689550,00

TOTAL YEARLY CCSTS:
i+ YEARLY CPERATING C0OST2689550,00
2e YEARLY INVESTMENT

CCST RECCVERY 285010,00
3. DEPRECIATION 353500,00
TCTAL 3328060,00
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TABLE 258

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-1I1
(OLD LARGE BREWERIES)

ITEMIZED CNST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGM EFFICIENCY.,., 98.5 PERCENT ROD REDUCTION

TREATMENT MODULES:
E1,.SCREENING 8 GRIT CHAMBER
Beo o PUMPING 2TATION
CaaoEQLALTIZATICN BRASIN
FeooACID NELTRALTZATICN
Feoe NITROGEN ADDITICN
LeaoAERATEN LAGCCN
Leo o AERATED LAGCON
MeooSETTLING FCAND
NeosoNUlalL MEDYIA PRESSLRE FILTRA'N

INVESTMENT CCSTS!

1+ CCNSTRUCTICN 6032160,00
2e LAND 55310.00
3. ENGINEEFING 503220,00
4, CCNTINGENCY $03220,00
S« PVC LINER - 232980,00
TCTAL 7526890,00
YEARLY CPERATING CLSTS
1. LABOR 24990,00
£, FCWER 2311710,00
3, CHEMICALS 241780,00
4e MAINTENANCESSLPPLIES 151180,00
S« FPVC LTINMER 17800,00
TCTAL 2747460,00

TCTAL YEARLY CCSTS:
1o YEARLY CPERATING COST2747460,00
€. YEARLY INVESTMENT

CC8T RECCVEFRY 301080,00
3. DEPRECTIATINN 373580.00

TCTAL 34z2120.00
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TABLE 259

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-1V
(OLD LARGE BREWERIES)

ITEMIZED COST SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 99,3 PERCENT EBOD REDUCTION

TREATMENT MODULESS
E1,.SCREENING & GRIT CHAMBER
BeeoPUMPING STATION
CoevsEQUALIZATICN BASIN
FoeooACID NEUTRALIZATICN
Feoee NITRCGEN ADCITION
Lesas AERATED LAGGNN
Lees AFRATED LAGCCN
MeooSETTLING FCND
NeooDUAL MECIA PRESSURE FILTRA'N
Z.. ACTIVATED CARBCN ADSCRPTION

INVESTMENT CCSTS:
fe« COMSYRUCTICN : 9490650,00

€s LAND 55310,00
3. ENGINEERING 94906C,00
4. CCNTINGENCY 949060,00
S. PVC LINER 232980,00
TCTAL 11677060,00
YEBRLY CPERATING CCSTS:
{. LABOR 26990,00
2+ PCKER 2412030,00
3.« CHEMICALS 241780,00
&, MAINTEMAMCERSUPPLIES 450670,00
S. FVC LINER 17800,00
TCTAL 3147270,00

TOTAL YEARLY CCSTS:
1. YEARLY QPERATING COST3147270.00
2. YEARLY INVESTMENT

CGST RECCVERY 4670R0,00
3. CEPRECIATION 581090,00

TCTAL 4195440,00
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The resulting BOD waste load is 0.55 kg/cu m (0.14 1b/bbl), and the sus-
pended solids load is 0.76 kg/cu m (0.20 1b/bb1).

Costs: Total investment cost: $11,377,110
Total yearly cost: $ 3,107,230

An itemized breakdown of costs is presented in Table 260, It is
assumed that 1and costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 97.0 percent
SS:  89.5 percent

Alternative A 17-VI - This alternative provides dual media filtration
in addition to Alternative A 17-V.

The resulting BOD waste load is 0.27 kg/cu m (0.07 1b/bbl), and the
suspended solids load is 0.38 kg/cu m (0.10 1b/bb1).

Costs: Total investment cost: $11,778,750
Total yearly cost: $ 3,201,290
An itemized breakdown of costs is ﬁréseﬁféd in Table 261. It is assumed
that Tand costs $41,000 per hectare (16,600 per acre). It is further
assumed that six operators are required.

“Reduction Benefits: . BOD: 98.5 percent
SS: 94.7 percent

Alternative A 17-VII - This alternative adds activated carbon to
Alternative A 17-VI.

The resulting BOD waste load is 0.13 kg/cu m (0.03 1b/bb1), and the
suspended solids load is 0.19 kg/cu m (0.05 1b/bb1).

Costs: Total investment cost: $15,928,940
Total yearly cost: $ 3,974,630

An itemized breakdown of costs is presented in Table 262. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 99.3 percent
SS: 97.5 percent

A cost'efficiency curve is presented in Figure 294.

Alternative A 17-VIII - This alternative replaces vacuum filtration in
A 17-V with sludge storage and spray irrigation.
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TABLE 260

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-V
(OLD LARGE BREWERIES)

fTEMIZED COST SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 97,0 PERCENT BOD REDUCTICN

TREATMENT MODULES:
Bi,.CONTROL WCULSE
FooolCID NELUTRALIZATICN
Besao PUMPING STATION
CoesEQUALIZATICN BASIN
FeooACID NEUTRALIZATICN
H,e o NITRCGEN ARCITION
K,«oACTIVATED SLUDGE
BoeeSLUDGE THICKENER
Rees AERCEIC CIGESTCR
S.0e VACULM FILTRATICN
Yoo o HOLCING TANK

INVESTMENT CCSTS:

1« CCNSTRUCTICNM 9260880,00
cd. LAND 264050,00
2. ENGINEERING 926090,00
4, CCNTINGENCY 926090,00
TCTAL 11377110.00
YEARLY OPERATING CCSTSs
1. LABCR 74970,00
2. PCWER 1518390,00
3. CHEMICALS ugl1670,.,00
4, MAINTENANCERSUPPLIES 21470,00
TCTAL 2096500,00

TCTAL YEARLY CCSTS:
1, YEARLY CPERATING CCST2096500,00
2. YEARLY INVESTMENT

CCST RECCVERY 455080,00
3, NEPRECIATION 555650,00
TCTAL 3107230,00
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TABLE 261

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-VI
(OLD LARGE BREWERIES)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 9R,S PERCENT RCD REDUCTICN

TREATMENTY MCODULES:
£).,CONTROL HCLUSE
FoeoehCID NELTRALIZATICM
B,. .PUMPING STATICN
Coaw e EQUALTIZATICN BASIN
FeaoBCIC NEUTRALIZATICN
Moo e NITRAGEM ABDITION
KeoeSCTIVATEE SLLOUGE
CeesSLLDGE THICKENER
R.,., .AERCBJIC BIGESTCR
Seee VACLUM FILTRATION
YaooHOLDING TANK

INVESTMENT CCSTS?

1o CCNSTRUCTICA 9595580,00
2. LaND €64050,00
3, ENGINEERIMNG 959560,.,00
4y CCNTINGENCY 959560,00
TCTAL - 11778750,00
YEARLY CPERATING CCSTS:
1, LABOK 74670,00
2o PCWER 1570810,00
3. CHEMICALS ig1670,.,00
4, MAINTENAMCERSLPPLIES 26960,00
TCTaL 2154410,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST2154410,00
és YEARLY INVESTVMENT

CCET RECCVERY 471180,00
3, DEPRECIATION S75730,.00
TCTAL 3201290,00
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TABLE 262

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-VII
(OLD LARGE BREWERIES)

ITEMIZED CN8T SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,3 PERCENT BOD REDUCTICN

TREATYMENT MODULES?S
Bl,.CONTROL HWCLSE
FeooACIC NEUTRALIZATION
Byoo PUMPING STATION
CoeeEQUALTIZATION BASIN
FoeeACTID NEULTRALIZATION
h.ese NITROGEN ANDITION
Keoo ACTIVATEE SLUDGE
GoesSLUDGE THICKENER
R,,,AERCRIC CIGESTOR
S...VACUUM FILTRATION
Y.esHOLDING TANK
NoooDUAL MEDIA PRESSURE FILTRAIN
.. ACTIVATED cARBON ADSCRPYION

INVESTMENT CCSTS:

1. CONSTRUCTICN 13054070,00
2. LAND 264050,00
3, ENGIMEERING 1305410,00
4, CCNTINGENCY 1305410,00
TCTAL 15928940,00
YEARLY OPERATING CCSTSs SR
1. LABOR 74970,00
€. FCKER 1671120,00
3, CHEMICALS 481670,00
Ky MAINTENANCERSUFPPLIES 326470,00
TCTAL 2554230,00

TCTAL YEARLY CCSTS?
1. YEAKLY CPERATING CCST2554230,00
2. YEARLY INVESTMENT

CCST RECCVERY 637160,00
3, DEPRECIATION 783240,00
TCTAL 3974630,00
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The resulting BOD waste load is 0.55 kg/cu m (0.14 1b/bb1), and the sus-
pended solids load is 0.76 kg/cu m (0.20 1b/bb1l).

Costs: Total investment cost: $11,233,200
Total yearly cost: $ 2,833,190

An itemized breakdown of costs is presented in Table 263. It is
assumed that land costs $6150 per hectare ($2490 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 97.0 percent
SS: 89.5 percent

Alternative A 17-IX - This alternative adds dual media filtration to
A]ternatiye A 17-VIII.

The resulting BOD waste load is 0.27 kg/cu m (0.07 1b/bb1), and the
suspended solids load is 0.38 kg/cu m (0.10 1b/bbl1).

Costs: Total investment cost: $11,634,840
Total yearly cost: $ 2,927,240

An itemized breakdown of costs is presented in Table 264. It is
assumed that land costs $6150 per hectare ($2490 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 98.5 percent
SS: 94.7 percent

Alternative A 17-X - This alternative adds activated carbon to Alter-
native A 17-1X.

The resulting BOD waéte load is 0.13 kg/cu m (0.03 1b/bb1), and the
suspended solids load is 0.19. kg/cu m (0.05 1b/bb1).

Costs: Total investment cost: $15,785,030
Total yearly cost: $ 3,700,570

An itemized breakdown of costs is presented in Table 265. It is
assumed that land costs assumed that six operators are required.

Reduction Benefits: BOD: 99.3 percent
. SS: 97.5 percent

A cost efficiency curve is presented in Figure 295.
Alternative A 17-XI - This alternative replaces vacuum filtration in

Alternative A 17-V with sand drying beds. This alternative was not
deemed economically viable and therefore was not costed.
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TABLE 263

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-VIII
(OLD LARGE BREWERIES)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
PESIGN EFFICIENCY,., 97.0 PERCENT ROD REDUCTION

TREATMENT MCDULES?S
R1..CONTROL HWCLSE
E1,.SCREFNING 8 GRIT CHAMBER
BeesPUMPING STATICON
CoeosEQUALTIZATICON BASIN
FoeoACID NFLUTRALIZATICN
«o s NITROGFEN ADDITICN
" ee s ACTIVATED SLUDGE
BeenSLLUOGE THICKENER
R.,..,AERCBIC PIGESTOR
Yoo e HOLDING TANK
U,. SPRAY IRRIGATICN

R o

> ]

INVESTMENT CCSTS:

1. CCNSTRUCTICN 9252610,00
€. LAND 130070,00
3. ENGINEERING 925260,00
b, CONTINGENCY 925260,00
TCTAL 11233200,00
YEARLY OPERATING CCSTS:!
1. LABOR 74670,00
2. PCHER 1430180,00
3. CHEMICALS 241780,.00
4, MAINTENANCERSLPPLIES 81770,00
TCTAL 1828700,00

TCTAL YEARLY CCSTE:
1. YEARLY CPERATING CCST1828700,00
2. YEARLY INVESTMENT

CCST KRECCVERY 449330,00
3, DEPRECTATICON 565160,0C

TCTAL 2833160,00
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TABLE 264

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-IX

(OLD LARGE BREWERIES)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,
TREATMENT MCOULESS

INVESTMENTY CCSTS:

oe 98,5 FERCENT ROD REDUCTICN

Bl,.,CCNTROL MCUSE
E1..SCREENING R GRIT CHAMRER
Feee PUMPING STATICN
CoooFOQULALTIZATICN BASIN
FoeaoACID NELUTRALIZATICON

Feoo NITROGEN ADDITICN
kIlIACTIVATED SLbDGE
Geo o SLURGE THILKENEFR
R,..AERCRIC DIGESTOR
YeuooHCLRING TANK

UsssSPRAY TRKIGATION

NeaaDUBL MEDTA PRESSURE FILTRA'N

1. CCNSTRUCTICN 9SR7310,00
2e  LAND 130070,00
3.  ENGINEERING 958730,00
4, CCOMTINGENCY ~ 958730,00
TCTAL 11634R40,00
YEARLY OPERATING CCSTS:
1. LABOR 74970,00
2+ PCWER 1482600,00
3. TCHEMICALS 241780,00
4o MAINTENANCFRSLPPLIES 87260,00
TCTAL 1886610,00

TCTAL YEARLY CCOSTS:

1o YEARLY CPERATING COST1886610,00
e YEARLY INVESTMENT

CC8T RECCVERY 465350,00
3. DEPRECIATION 575240,00
TCTAL 2927240,00
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TABLE 265

ITEMIZED COST SUMMARY FOR ALTERNATIVE A17-X

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIEMCY,

TREATMENT MODULES:

INVESTMENT CCSTS1

(OLD LARGE BREWERIES)

e 99,3 PERCENT BCOD REDUCTION

Bl.,CONTRCL HCUSE
E1,,SCREENING 8 GRIT CHAMBER
Bees PUMPING STATION

Coeo  EQUALIZATICN RASIN
FoesACID NEUTRALIZATICN

Feeo NITRNGEN ADPTITICN

Koeoo ACTIVATER SLUDGE
Q,..SLUDGE THICKENER

Rees AERCBIC DIGESTOR

Yoo o HOLDING TANK

UsoaSPRAY IRRIGATION

NeosDUAL MEDI& PRESSURE FILTRA'N
Z... ACTIVATED CARBCN ADSORPTICN

1. CCNSTRUCTICN 13045800,00
2« LAND 130070,00
2. ENGINEERING 1304580,00
4, CCMTINGENCY 1304580,00
TCTAL. 15785030,00
YEARLY OPERATING CCS181t
i. LABCR 74970,00
2. PCWER 1582910,00
2. CHEMICALS 241780,00
4, MAINTEMANCERSLPPLIES 38£760,00
TCTAL 2286420,00

TCTAL YEARLY CGS8TsS3

1. YEARLY CPERATING COSTR286420,00
€e YEARLY IMVESTMENT

CCST RECCVERY 631400,00
3, PEPRECIATION 782750,00
TCTAL 3700570,00
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The resulting BOD waste Toad is 0.55 kg/cu m (0.14 1b/bbl), and the
suspended solids load is 0.76 kg/cu m (0.20 1b/bb1).

Reduction Benefits: BOD: 97.0 percent
SS: 89.5 percent

Alternative A 17-XII - This alternative adds dual media filtration
to Alternative A 17-XI. This alternative was not deemed economically
viable and therefore was not costed.

The resulting BOD waste load is 0.27 kg/cu m (0.07 1b/bbl), and the
suspended solids load is 0138 kg/cu m (0.10 1b/bb1).

Reduction Benefits: BOD: 98.5 percent
SS: 94.7 percent

Alternative A 17-XIII - This alternative adds activated carbon to
Alternative A 17-XII. This alternative was not deemed economically
viable and therefore was not costed. '

The resulting BOD waste load is 0.13 k?/cu m (0.03 1b/bb1), and the
suspended solids load is 0.19 kg/cu m (0.05 1b/bb1).

Reduction Benefits: BOD: 99.3 percent
SS: 97.5 percent

Cost and Reduction Benefits of Alternative Treatment Technologies
for Subcategory A 18 - A1l Other Breweries

A model plant representative of subcategory A 18 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, thirteen alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which produces
470 cu m (4000 bbl) per day.

Alternative A 18-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from
a 470 cu m (4000 bb1) per day plant is 4500 cu m (1.2 MG) per day.
The BOD waste load is 13.53 kg/cu m (3.491 1b/bbl), and the suspended
solids load is 6.19 kg/cu m (1.60 1b/bb1).

Costs: 0
Reduction Benefits: None

Alternative A 18-11 - This alternative provides screening and a grit
chamber, flow equalization, neutralization, nutrient addition, and an
aerated lagoon system.

The resulting BOD waste load is 0.48 kg/cu m (0.12 1b/bb1), and the
suspended solids load is 0.68 kg/cu m (0.18 1b/bb1).
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Costs: Total investment cost: $1,344,140
Total yearly cost: $ 530,240

An itemized breakdown of costs is presented in Table 266. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 96.4 percent
SS: 89.1 percent

Alternative A 18-I1II1 - This alternative provides in addition to
Alternative A 18-I1 dual media filtration.

The resulting BOD waste load is 0.24 kg/cu m (0.06 1b/bbl), and the
suspended solids load is 0.34 kg/cu m (0.09 1b/bbl).

Costs: Total investment cost: $1,432,200
Total yearly cost: - $ 551,760

An itemized breakdown of costs is presented in Table 267. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 98.2 percent
SS: 94.5 percent

Alternative A 18-1V - This alternative adds activated carbon to
Alternative A 18-1II.

The resulting BOD waste load is 0.12 kg/cu m (0.03 1b/bb1), and the
suspended solids load is 0.17 kg/cu m (0.04 1b/bb1).

Costs: Total investment cost: $2,337,000
Total yearly cost: $ 706,630

An itemized breakdown of costs is presented in Table 268. It is.
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 99.0 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 296.

Alternative A 18-V - This alternative provides a control house, screen-
ing and a grit chamber, flow equalization, neutralization, nutrient
addition, a complete mix activated sludge system, sludge thickening,
aerobic digestion, and vacuum filtration.
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TABLE 266

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-II
(OTHER BREWERIES)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENY CHMAIN
DESIGN EFFICIENCY,., 96,4 PERCENT RUD REDUCTICN

TREATMENT MODULES:
RBeoePUMPING STATICN
E{,.SCREENING & GRIT CHAMBER
Coeo o EQUALTIZATICN BASIN
FueoeolCID NEUTRALIZATION
Heo e NITROGEN ACLDITICN
LeoeodERATED LAGCCN
Leoe e AERATED LAGCON

INVESTMENT COSTS:

1., CCNSTRUCTICN 1073410,00
s LAND 17950,00
3, ENGINEERING 107340,00
4o CONTINGENCY 107340,00
5, 'PVC LINER 38100,00
TCYAL 1344140,00
YEARLY OPERATING CUSTS:
1. LABOR 24990,00
2., FLWER 322080,00
3, CHEMICALS 34400,00
4, MAINTENANCERSUPPLIES 25800.00
5, PVC LINER 2890,00
TCTAL 410160,00

TCTAL YEARLY CC8Ts:
1. YEARLY CPERATING CCST 410160,00
2. YEARLY INVESTMENT

CCST RECCVERY 53770,00
3. CEFRECIATION 66310,00
TCTAL 530240,00
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TABLE 267

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-111
(OTHER BREWERIES)

ITEMIZED COST SUMMARY FUN WASTEWATER TREATMENT CWAIN
DESIGM EFFICTENCY.,. G8,2 PERCENT BCD REDUCTION

TREATMENT MCDULES:
B,.oPUMEING STATION
F1..SCREENING & GRIT CHAMRER
CoweEGUALIZATICN BASIN
FaaadCIC NELTRALIZATICA
M. e o NITROGEN ADCITION
Lees AERATEN LAGCCN
Leeod8ERATEN LAGCON
MoaalbUAL MECIA PRESSURE FILTRA'N

INVESTMENT CCSTS:

1. CCMBTRULCTICN 114€790,00
es LAND 17950,00
3. ENGINFERING 114680,00
de CCNTINGENCY 114680,00
Se PVC LINER 38100,00
TCTAL 1432200,00
YEARLY OPERATING CCSTS:
1. LABCR 24990,00
€. FOWER 333470,00
3., (HEMICALS 34400,00
Ge FMAINTENANCERSUFPLIES 2R010,00
5. FPVC LINER 2890,00
TCTAL 42376¢,00

TOTAL YEARLY CCSTS:
1, YEBRLY CPERATING CCSY 423760,00
2. YEARLY INVESTNEMNTY

CC8T KECCVERY S7260,G0
3, DEPRECTIATION 70710,00
TCTAL 551760,00
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TABLE 268

ITEMIZED COST SUMMARY FOR ALTERNATIVE Al18-1V
(OTHER BREWERIES)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGM EFFICIENCY.., 99,0 PERCENT BOD REDUCTION

TREATMENT MODULES:
ReeePUMPING STATICN
E1,,3CREENING 8 GRIT CHAMBER
CoesEGULALIZATICN BASIN
FeashCID NEUTRAILIZATICN
Heoe e NITRCGEN ADDITION
Les s AERATED LAGOCN
LeoedFERATED LAGCCN
Noo.o DUAL MEDIA PRESSURE FILTRA'N
Z,..ACTIVATED CARRCN 4DSCRPTICN

INVESTMENT CCSTSe

1. CCNSTRLCTICAN 1960790,00
€. LAND 17950,00
3 ENGINFERING 19G080,00
4, CCNTIMGENCY 190080,00
5. PVC LINER 38100,00
TCTAL . 2337000,00
YEARLY OPERATING CCS8TS: ,
1. LABCR 24999,00
2. POWEF 357830,00
3. CHEMICALS 3d400,00
4, MAINTENANCERSLPPLIES 77090,00
5. PVC LINER 2890,00
TCTAL 497200,00

TCTAL YEARLY CCSTS:
' 1. YEARLY CPERATING CCSY 497200,00
2a YEARLY INVESTMENT

CLST RECCVERY 93480,00
3. CEPRECIATION 115¢50,.,00
TCTAL 706630,00
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The resulting BOD waste load is 0.48 kg/cu m (0.12 1b/bb1), and the
suspended solids load is 0.68 kg/cu m {0.18 1b/bbl).

Costs: Total investment cost: $1,506,780
Total yearly cost: $ 440,710

An itemized breakdown of costs is presented in Table 269. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 96.4 percent
SS: 89.71 percent

Alternative A 18-VI - This alternative provides dual media fil-
tration in addition to Alternative A 18-V.

The resulting BOD waste load is 0.24 kg/cu m (0.06 1b/bbl), and
the suspended solids load is 0.34 kg/cu m (0.09 1b/bb1).

Costs: Total investment cost: $1,594,850
Total yearly cost: $ 461,230
An itemized breakdown of costs is presented in Table 270, It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 98.2 percent
SS: 94.5 percent

Alternative A 18-VII - This alternative adds activated carbon to
Alternative A 18-VI.

The resu]fing BOD waste load is 0.12 kg/cu m (0.03 1b/bbl), and the
suspended solids load is 0.17 kg/cu m (0.04 1b/bb1).

Costs: Total investment cost: $2,499,660
Total yearly cost: $ 616,110

An itemized breakdown of costs is presented in Table?271. It is
assumed that land costs $41,000 per hectare ($16,600 per acre).
It is further assumed that six operators are required.

Reduction Benefits: BOD: 99.0 percent
SS:  97.3 percent

A cost efficiency curve is presented in Figure 297,

Alternative A 18-VIII - This alternative replaces vacuum filtration
in A 18-V with sludge storage and spray irrigation.
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TABLE 269

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-V
(OTHER BREWERIES)

ITEMIZED COST SUMMARY FDOR WASTEWATKER TREATMENT CHAIN
DESIGN EFFICIENCY,., 96,4 PERCENY BCD RECUCTICN

TREATMENT MODULES:
81, .CONTROL KCLSE
E1.,,3CREENING & GRIT CrAMBER
P., PUMPING STATION
CoweFQUALIZATICN BASIN
FoeoeoACTD NEUTRALIZATICM
Fooee NITRCGEN ADDITICN
Keos8LTIVATED SLUDGE
G,..SLLUDGF THICKENER
FoesAERCRIC DIGESTOR
8,.,.VACUUM FILTRATICN
Y. ,HCLUING TANK

INVESTMENT CCS8TSe

1 CCNSTRUCTICN 1201760,00
2, LAND e4s40,00
3. ENGINEERING 120180,00
4. CONTINGENCY 120180,00
TOTAL 1506780,00
YEARLY OPERATING CCSTS:
1. LABOR 74970,00
2s PCHWER 165870,00
3., CHEMICALS 50320,00
4. MAINTENANCEBRSLPPLIES 17170,00
TCTAL 308330,00

TCTAL YEARLY CCSTS:
1. YEARLY DPERATING COST 308330,00
2. YEARLY INVESTMENT

QST KECCVERY 60270,00
3., UEPRECIATION 72110,00
TCTAL 440710,00
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TABLE 270

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-VI
(OTHER BREWERIES)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 98,2 PERCENT BOD REDUCTION

TREATMENT MODULESY
B1,.COMTROL KCLSE
E1..8CREENING & GRIT CHAMBER
Beo o PUMPING STATION
CosoEQLALIZATICN BASIN
FeoaohCID NEUTRALIZATICN
Peo o NITRCGEN ADDITION
Koo o ACTIVATED SLUDGE
@ea.SLUDGE THICKENER
R.e AERCRIC CIGESTCR
S...VACULUM FILTRATICN
Yeo o HOLDING TANK
NoooDUAL MECIA PRESSURE FILTRAI'N

INVESTMENT CCSTS?

{. CONSTRUCTION 1275170,00
2. LAND 64640,00
3, ENGINEERING 127520,00
4, CONTINGENCY 127520,00
TOTAL 1594850,00
YEARLY OPERATING COSTS3
1. LABGR 74970,00
2. PCOWER 177250,00
3, CHEMICALS 50320,00
4, MAINTENANCERSUPPLIES 18390,00
TOTAL 320930,00

TCTAL YEARLY CCS8TS?
1« YEARLY CPERATING COST 320930,00
¢ YEARLY 'INVESTMENT

CLC8T RECCOVERY 63790,00
3. DEPRECIATION 76510,00
TCTAL 461230,00
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TABLE 271

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-VII

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,

TREATMENT MCDULES:

INVESTMENT CCSTSY

(OTHER BREWERIES)

. 69,0 PERCENT BOD REDUCTION

Bi{.,,CONTROL HWCLUSE

£E1,,SCREENING & GRIT CHAMBER
BesPUMPING STATION
CooosEQUALTZATICN BASIN

FeesACID NEUTRALIZATION

Heo e NITRUGEN ADRITICN
KeeoePCTIVATFD SLUDGE

GosoSLUCRE THICKENER

R, AERCRIC DIGESTOR

S,..VACUUM FILTRATICN

Yeuas HOLDING TANK

NoeoeoDUAL MFEDIA PRESSURE FILTRA'N
Z.. ACTIVATED CARBCN ADSCRPTION

1. CCNSTRUCTICN 2029180,00
2. LAND 64640,00
3. EMNGINEFRING 202920,00
G, CCNTINGENCY 202920.,00
TCTAL 2499660,.00
YEARLY COPERATING CCSTS:
1. LABOQR 74070,00
¢e FCRER 201610,00
3. CHEMICALS 50320,00
4o MAINTENANCERSULPPLIES 67470,00
TCTAL 394370,00

TCYAL YEARLY cCS8TsS:

1.

YEARLY CPERATING COST 394370,00

2. YEARLY INVESTMENT

CCS8T RECCVEFRY 99660,00
3, DEPRECIATION 121750,.,00
TCTAL 616110,00
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The resulting BOD waste load is 0.48 kg/cu m (0.12 1b/bb1), and
the suspended solids load is 0.68 kg/cu m (0.18 1b/bbl).

Costs: Total investment cost: $1,473,950
Total yearly cost: $ 405,140

An itemized breakdown of costs is presented in Table 272 It is assumed
that land costs $6150 per hectare ($2490 per acre). It is further
assumed that six operators are required.

Reduction Benefits: BOD: 96.4 percent
SS: 89.1 percent

Alternative A 18-IX - This alternative adds dual media filtration
to Alternative A 18-VIII.

The resulting BOD waste load is 0.24 kg/cu m (0.06 1b/bbl), and the
suspended solids load is 0.34 kg/cu m (0.09 1b/bb1).

Costs: Total investment cost: $1,562,010
Total yearly cost: $ 425,670

An itemized breakdown of costs is presented in Table273. It is
assumed that land costs $6150 per hectare ($2490 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 98.2 percent
SS: 94.5 percent

Alternative A 18-X - This alternative adds activated carbon to Alter-
native A 18-IX.

The resulting BOD waste load is 0.12 kg/cu m (0.03 1b/bbl), and the
suspended solids load is 0.17 kg/cu m (0.04 1b/bb1).

Costs: Total investment cost: $2,466,820
Total yearly cost: $ 580,540

An itemized breakdown of costs is presented in Table 274. It is
assumed that land costs $6150 per hectare ($2490 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 99.0 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 298

Alternative A 18-XI - This alternative replaces vacuum filtration in
Alternative A 18-V with sand drying beds.
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TABLE 272

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-VIII
(OTHER BREWERIES)

ITEMIZED COST SUMMARY FOR WASTFWATER TREATMENT CHAIN:
DESIGN EFFICIENCY,., 96,4 PERCENT RGOD REDUCTYION

TREATMENT MONDULES:
R1,,CONTROL HWCLSE
F1,,SCREENING & GRIT CHAMRER
Rees PUMFING STATION
CoeoEALALIZATICN BASIN
FoooACID NEUTRALIZATICN
b, .MITRCGEN ADDITICN
Keoo ACTIVATEDN SLUDGE
BoeoSLLDGE THKICKENER
R...AERCRIC PIGESTOR
Y,.eo HOLDING TANK

UeoeSPRAY TRRIGATION

INVESTMENY COS8TSs

1. CONSTRUCTICNA 1210250,00
2. LAND 21660,00
I, ENGINEERIMG 121020,00
U, CONTINGENCY 121020,00
TCTAL 1473950,00
YEARLY OPERATING CCSTS:
t. LABOR 74870,00
s POKEK 155730,00
3. CHEMICALS S 34400,00
T, MBINTENANCERSLPPLIES 8470.00
TCYAL 273570,00

TCTAL YEARLY CCSTS: :
1o YEARLY CPERATING CCST 273570,00
2e YEARLY INVESTMENT

CC8T RECCVFERY 5€940,00
3, DEPRECTATICN 72610,00
TOTAL 4o0s140,00
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TABLE 273

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-IX

ITEMIZFD €0OST SUMMARY FOR WASTEWATER TREATMENT CHMAIN

DESIGN EFFICIENCY,

TREATMENT MODULES:

INVESTMENT CCSTS1

(OTHER BREWERIES)

ee 98,2 PERCFAT BOD REDUCTION

BY..CONTROL WHCLUSE
E1,.SCREFENING R GRIT CHAMBER
EltopUNpING SYATION
CraosEGUALLTIZATICON RASIN
FossdACTID NEUTRALTZATICA

Heo e NITRCGEN ARCITICN

Koo e ACTIVATED SLUDGE

By aaSLURGE THICKENER

R,es AERCRIC DIGESTCR
YeeoHOLBING TANK

UyseSPRAY IRRIGATION

NeooDUAL MEDRTA PRESSURE FILTRA'N

e« CCNSTRUCTICN 1283630,00
2. LAND 21660,00
3, ENGINEERING 128360,00
&s CCNTINGENCY 128360,00
TCTAL 1562010.,00
YEARLY CPERATING CCSTS:
e LABOK 76870,00
3. CHEMICALS 34400,00
4. MAINTFNANCERSLFPLIES 9680,00
TCTAL 286170,00

TOTAL YEARLY CCSTS:¢

Lo
c.

3.
TCT

YEARLY CPERATING COST 286170,00
YEARLY INVESTMENT

CCST RECCVFFRY 62480,00
CEPRECIATION 770620400
AL 425670,00
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TABLE 274

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-X
(OTHER BREWERIES)

TYEMYIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
NESIGN EFFICIENCY,as 99.0 PERCENT BOD REDUCTYICN

TREATMENT MOCULES:
B1.,CCONTRCL WKCUSE
F1..SCREFNING R GRIT CHAMBRER
Bees PUMPING STATICN
CeooEQUALTIZATION BASIN
FooehACID NEULTRALIZATICN
Heo o NITROGEMN ADCITICON
Koo o ACTIVATED SLUDGE
C,,+sSLUDGE THICKENER
Koo o AERCBIC DIGESTCR
Yoeos HOLDING TANK
LoweSPRAY TRRIGATION
NeoeoDUAL MEDTA PRESSLRE FILTRA'N
Zeeo ACTIVATED CARBCN ADSCRPTICA

INVESTMENT CCSTS3

{e« CCNSTRLCTICN 2037640,00
s LBND 21660,00
3., FENGINFERING 203760,00
4, CTCNTINGENCY 203760,00
TCTAL 24e6eB20,00
YEARLY OPERATING CC87Sy
1o (LABOR 74970,00
€. PLWEFR 191480,00
3, CHEMICALS 3d4600,00
4, MAINTENANCERSLPPLIES 58760,00
TCTAL 359610,00

TCTAL YEARLY CCST8:
1. YEARLY CPERATING COST 356€10,00
e YEARLY IMVESTMENT

CCST RECOVERY G8670,00
3, CERPRECIATION 122260,¢0
1CTAL ' 580540,00
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The resulting BOD waste load is 0.48 kg/cu m (0.12 1b/bb1), and the
suspended solids load is 0.68 kg/cu m (0.18 1b/bbl).

Costs: Total investment cost: $2,694,560
Total yearly cost: $ 638,610

An itemized breakdown of costs is presented in Table 275 It is
assumed that land costs $20,510 per hectare ($8300 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 96.4 percent
SS: 89.1 percent

Alternative A 18-XII - This alternative adds dual media filtration
to Alternative A 18-XI.

The resulting BOD waste Toad is 0.24 kg/cu m (0.06 1b/bbl), and the
suspended solids load is 0.34 kg/cu m (0.09 1b/bb1).

Costs: Total investment cost: $2,782,630
Total yearly cost: $ 659,140

An itemized breakdown of costs is presented in Table 276. It is
assumed that land costs $20,510 per hectare ($8300 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 98.2 percent
SS: 94.5 percent

Alternative A 18-XIII - This alternative adds activated carbon to
Alternative A 18-XII.

The resulting BOD waste load is 0.12 kg/cu m (0.03 1b/bb1), and
the suspended solids load is 0.17 kg/cu m (0.04 1b/bb1).

Costs: Total investment cost: $3,687,440
Total yearly cost: $ 814,010

An itemized breakdown of costs is presented in Table 277 It is
assumed that land costs $20,510 per hectare ($8300 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 99.0 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 299 .

Cost and Reduction Benefits of Alternative Treatment Technologies
for Subcategory A 19 - Malt - ‘ : : —

A model plant representative of subcategory A 18 was developed in
Section V for the purpose of applying control and treatment alter-
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TABLE 275

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-XI
(OTHER BREWERIES)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 96.4 PERCENT BOD REDUCTICN

TREATMENT MCODULES:
R1,,CONTROL HCLSE
E1,.SCREENING & GRIT CHAMRER
B,  PUMPING STATICN
CoeosEQUALIZATICN BASIN
FeeoadACTD NEUTRALIZATION
F,ese NITRCGEN ADDITICN
K,os ACTIVATED SLLUNBGE
CoeoSLLOGE THICKENER
R,es AERCBIC DIGESTOR
TeosSAND CRYING BEDS

INVESTMENT CCSTS1

1. CCNSTRLCTICN 21462100,00
2. LAND 160040,00
3, ENGINEERING °16210,00
4, CONTINGENCY 216210,00
TCTAL 2h9KS540,00
YEARLY OPERATING CCSTS:
1, LABNOR 74970,00
2e FPCOWER 154780,00
3. CHEMICALS 34400,00
4, MAINTENANCERSUPPLIES 136950,00
TCTAL ‘ an1100,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CUST 401100,00
@e YEARLY INVESTMENT

CCST RFCCVERY 107780,00
3, CEPRECIATION 129730,060
TCTAL £38610,00

1041



DRAFT

TABLE 276

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-XII
(OTHER BREWERIES)

ITEMIZ2ED COST SUMMARY FOR WASTEWATER TREATMENT CRAIN
DESIGN EFFICIENCY,., 98,2 PERCENT BOD REDUCTION

TREATMENT MODULES:
B, .CONTRUL HCLSE
F1..SCREENING & GRIT CHAMBER
BeooPUMPING STATION
CooeoEQUALIZATION RASIN
FoeoeoACTD NEUTRALIZATICN
Meoo NITRCGEN ARDTITICN
K,eoACTIVATED SLUDGE
Reeo s AERCRIC DIGESTCR
TeeoSAND DRYING RENDS
NoooDUAL MEDTIA PRESSLRE FILTRA'N

INVESTMENT CCSTS

1. CCANSTRUCTICN 2235490,00
e, LAND 100040,00
3, ENGILEERING 223550,00
s CCNTINGENCY 223550,00
TCTAL - 2782630,00
YEARLY OPERATING CCSTE:
1. LABOK 74970,00
2. PCWER 166170,00
3. CHEMICALS 34400,00
4o VATNTENAMCERSUPPLIES 138160,00
TCTAL 4g1x700.00

TCYAL YEARLY CCSTSt
1. YEARLY CPERATING COST 413700.00
€. YEARLY INVESTMENT

COST FFCIVFRY 111310,00
3. DEPRECTATION 134130,00
TCTAL 659140,00
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TABLE 277

ITEMIZED COST SUMMARY FOR ALTERNATIVE A18-X11I
(OTHER BREWERIES)

ITEMIZED CNST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 99,0 PERCENT BCD REDUCTION

TREATMENT MOOULES:
' R1,.CONTROL MCUSE
E1,.SCRFENING & GRIT CHAMBER
Pooe PUMPING STATION
CoooEQUALIZATION BASIN
FousdCID NEUTRALIZATICN
..o NITRAGEN ADDITION
KeaoACTIVATED SLUDGE
G.ooSLUDGE THICKENER
Reo o AERCBIC LIGESTOR
T.0.8AND DRYING BEDS
N,.o OUAL MEDIA PRESSURE FILTRAIN
Z,.,ACTIVATED CARBON ADSORPTINN

INVESTMENT CCSTS:

1, CCONSTRUCTICN 2989500,00
2. LAND - 100040,00
3, ENGINEERING 298950,00
4, CONTINGENCY 298950,00
TCYAL 3687400,00
YEARLY OPERATING CCSTS:
1. LABOR 74970,00
2. PCWEP 190530,00
3, CHEMICALS ‘ 34400,00
4, MAINTENAMCESSUPPLIES 187240,00

TCTAL 4B7460,00

TCTAL YEARLY CCSTS:
: o YEBRLY CPERATING COST 487140,00
2« YEARLY INVESTMENT

COSY RECCVERY 147500,00
3, DEPRECI&TION 179370.00
TCTAL 814010,00
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natives. In Section VII, seven alternatives were selected as being
applicable engineering alternatives. These alternatives provide
for various levels of waste reductions for the model plant which
produces 350 kkg (16,000 bu) per day.

Alternative A 19-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from

a 350 kkg (16,000 bu) per day plant is 2590 cu m (0.685 MG) per day.
The BOD waste load is 4.55 kg/kkg (0.218 1b/bu), and the suspended
solids load is 0.77 kg/kkg (0.037 1b/bu).

Suspended solids in the waste, consisting mostly of grain and sprouts,
are assumed to be removed by screening prior to discharge.

Costs: 0
Reduction Benefits: None

Alternative A 19-I1 - This alternative provides a control house, flow
equalization, nutrient addition, and an aerated lagoon system.

The resulting BOD waste load is 0.22 kg/kkg (0.011 1b/bu), and the
suspended solids load is 0.13 kg/kkg (0.0062 1b/bu).

Costs: Total investment cost: $1,200,150
Total yearly cost: $ 572,660 °

An itemized breakdown of costs is presented in Table 278. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Suspended solids in the waste, consisting mostly of grain and sprouts,
is assumed to be removed by screening prior to discharge.

Reduction Benefits: BOD: 95.2 percent
SS: 83.1 percent

Alternative A 19-11I1 - This alternative provides in addition to
Alternative A 19-1I dual media filtration.

The resulting BOD waste load is 0.11 kg/kkg (0.0053 1b/bu), and
the suspended solids load is 0.06 kg/kkg (0.0029 1b/bu).

Costs: Total investment cost: $1,245,740
Total yearly cost: $ 583,300

An itemized breakdown of costs is presented in Table279. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Suspended solids in the waste, consisting mostly of grain and sprouts,
is assumed to be removed by screening prior to discharge.

1045



DRAFT

TABLE 278

ITEMIZED COST SUMMARY FOR ALTERNATIVE A19-II
(MALT)

ITEMIZED COST SUMMARY FOR WASTFWATER TREATMENT CHAIN
DESIGN EFFICIENCY,ss 95,1 PERCENT BOD REDUCTIOMN

TREATMENT MODULES?®
B1..CONTROI HCLSE
Peo o PUMPING STATICN
CoesEGULALIZATICN BASIN
Heos e NITRCGEN ADDITICN
Le.+AERATED LAGCON

INVESTMENT CCSTS

ls CONSTRUCTICN 959690,00
. 2s  LAND 12740,00
3. ENGINEERING 95970,00
4. CONTINGENCY 95970,00
S. PVC LINER 35780,00
TCTAL ’ 1200150,00
YEARLY OPERATING cCS8TS:
1. LABOR 24950,00
2. PCWER 401540,00
3. CHEMICALS 3030.00
4o MAINTENANCERSUPPLIES 34080,00
Se FVC LINFR 1640,00
TCTAL 465280,00

TCTAL YEARLY CCSTEs
1. YEARLY OPERATING COST 4u65280,00
¢ YEARLY INVESTMENT

CCST RECCVEFRY 48010,00
3. DEPRECIATION 59370,00
TCTAL 572660,00
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TABLE 279

ITEMIZED COST SUMMA?Y FO§ ALTERNATIVE A19-I1I
MALT

YTEMIZED COST SUMMARY FGR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 97.5 PERCENT BOD REDUCTICN

TREATMENT MODULES:
Rl.,.,CONTRCL FCLSE
B.oos PUMPING STATICN
CoooEGUALIZATICN BASIN
Heo s NITROGEN ADDITION
Les s AERATED LAGGON
R, . PUMPING STATION
N,,,DUAL MFCIA PRESSURE FILTRA'N

INVESTMENT CCSTS:

{, CCNSTRUCTION 997680,00
2. LAND 12740,00
1, ENGINEERING 99770400
4, CCNTINGENCY 99770,00
5, PVC LINER ~ 35780,00
TCTAL 1245740,00
YEARLY OPERATING CCS8TSt:
1, LABOR 20990,00
2, PCHWER U67450,00
3, CHEMICALS 3030,00
4, MAINTENANCERSUFPLIES 34710,00
S, PVC LINER 1640,00
TCTAL §71820,00

TOTAL YEARLY CCS8TS1
1., YEARLY COPERATING CCST 471820,00
2. YEARLY INVESTMENT

: CCST RECCVERY 49830,00
3. DEPRECIATION 61650,00
TCTAL 583300,00
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Reduction Benefits: BOD: 97.6 percent
SS: 92.2 percent

A cost efficiency curve is presented in Figure 300.
Alternative A 19-1V - This alternative provides a control house, flow

equalization, nutrient addition, a complete mix activated sludge
system, sludge thickening, aerobic digestion, and spray irrigation.

The resulting BOD waste load is 0.22 kg/kkg (0.011 1b/bu), and the
suspended solids load is 0.13 kg/kkg (0.0062 1b/bu).

Costs: Total investment cost: $709,240
Total yearly cost: $176,410

An itemized breakdown of costs is presented in Tabl1e280, It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Suspended solids in the waste, consisting mostly of grain and sprouts,
. is assumed to be removed by screening prior to discharge.

Reduction Benefits: BOD: 95.2 percent
SS: 83.1 percent

Alternative A 19-V - This alternative adds dual media filtration to
Alternative A 19-1V.

The resulting BOD waste load is 0.11 kg/kkg (0.0053 1b/bu), and the
suspended solids load is 0.06 kg/kkg (0.0029 1b/bu).

Costs: Total investment cost: $761,830
_ Total yearly cost: $187,330

An itemized breakdown of costs is presented in Table 281. It is

assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Suspended solids in the waste, consisting mostly of grain and sprouts,
is assumed to be removed by screening prior to discharge.

Reduction Benefits: BOD: 97.6 percent
, SS: 92.2 percent

A cost efficiency curve is presented in Figure 301.

Alternative A 19-VI - This alternative replaces spray irrigation of
sludge in Alternative A 19-IV with sand bed drying.

The resulting BOD waste load is 0.22 kg/kkg (0.011 1b/bu), and the
suspended solids load is 0.13 kg/kkg (0.0062 1b/bu).

-1048



6¥01

CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS

1eue, 0
[

4

€r2,0 ! \j

......... R P L L L L T R e R Y T T P L T YL L LY T TN
e G830 So.il §7.0¢ €t ¢l §8.¢C¢C 1¢c.,C¢
EFFICIENCY

FIGURE 300
INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY A 19, ALTERNATIVE 111

14vdd



DRAFT

TABLE 280

ITEMIZED COST SUMMARY FOR ALTERNATIVE A19-1V
(MALT)

ITEMIZED €OST SUMMARY FOR WASTFWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 95,1 PERCENY BOD RECUCTICN

TREATMENT MODULES:
B1,,CONTRCL KCLSF
Reves FPUMPING STATION
CouosEGLALIZATION BASIN
Heoo NITROGEN ACCITICN
KeooACTIVATEL SLUDGE
GoeooSLUDGE THICKENER
Re,AERCBIC CIGESTOR
Yeuoe HOLDING TANK
UeoeeseSPRAY IRRIGATION

INVESTMENT CRSTS:

1. CCNSTRUCTICA 562570.00
2. LAND 3d4150,00
3. ENGIMEERING 56260,00
4, CONTINGENCY. 56260,00
TOTAL 709240,00
YEARLY QPERATING COSTS!
1. LABOR 37480,00
¢, POWER 62750,00
3, CHEMICALS 3030,00
4, MAINTENANCERSLPPLIES 10990,00
TCYAL 114290,00

TCTAL YEARLY CCSTEd
1, YEARLY CPERATING COST 114290.00
2. YEARLY INVESTMEANT

CCST RECOVERY 28370,00
3, CEPRECIATION 313750,00
TCTAL 176410,00
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TABLE 281

ITEMIZED COST SUMMARY FOR ALTERNATIVE A19-V
(MALT)

ITEMIZED COST SULMMARY FOR WASTEWATER TREATMENY CHAIN
DESIGN EFFICIENCY,., 97,5 PERCENT BOD REDUCTION

TREATMENT MODULES:
Bi,.CONTROL KCLSE
BsooPUMPING STATICON
CoaoEQUALIZATION BASIN
Hoe e NITROGEN ADDITION
KeooACTIVATED SLUDGE
BeeeSLUDGE THICKENER
RessAERCRIC DIGESTCR
YoeoHOLDING TANK
Uses SPRAY IRRIGATICON
BeooPUMPING STATICON
NeosDUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTS?

1, CONSTRUCTION 600560,00
2. LAND 411%0,00
3. ENGINEERING 60060,00
4, CONTINGENCY 60060,00
TCTAL 761830,00
YEARLY OPERATING €CS8TSH *
’ [ LABOR 37“80-00
2. POWFR 68700,00
3, CHEMICALS , . 3030,00
4, MAINTENANCERSUPPLIES 11620,00

TCTAL 120830,00

TCTAL YEARLY CCSTSt
1, YEARLY CPERATING COST 120830,00
2. YEARLY INVESTMENT

CC8T RECCVERY 30470,00
3, DEPRECIATION 36030,00
TCTAL 187330,00
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Costs: Total investment cost: $971,480
Total yearly cost: $229,830

An itemized breakdown of costs is presented in Table 282. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Suspended solids in the waste, consisting mostly of grain and sprouts,
is assumed to be removed by screening prior to discharge.

Reduction Benefits: BOD: 95.2 percent
SS: 83.1 percent

Alternative A 19-VII - This alternative adds dual media filtration to
Alternative A 19-VI.

The resulting BOD waste load is 0.11 kg/kkg (0.0053 1b/bu), and the
suspended solids load is 0.06 kg/kkg (0.0029 1b/bu).

Costs: Total investment cost: $1,017,070
Total yearly cost: $ 240,470

An itemized breakdown of costs is presented in Table 283. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Suspended solids in the waste, consisting mostly of grain and sprouts,
is assumed to be removed by screening prior to discharge.

Reduction Benefits: BOD: 97.6 percent
SS: 92.2 percent

A cost efficiency curve is presented in Figure 302,

Cost and Reduction Benefits of Alternative Treatment Technologies
for Subcateqory A 20 - Wineries Without Stills

A model plant representative of subcategory A 20 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, ten alternatives were selected as being
applicable engineering alternatives. These alternatives provide

for various levels of waste reductions for the model plant which
processes 180 kkg (200 tons) of grapes per day during crushing,

and produces 41 cu m (10,800 gal) per day during processing. Since
the treatment system was sized on crushing season design values, those
are the costs which will be presented.

"The following process operations are assumed for the model plant:
(1) stems are considered a solid waste to be spread on vineyard
property, (2) pressed pomace may be used for distilling material,
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TABLE 282

ITEMIZED COST SUMMARY FOR ALTERNATIVE A19-VI
(MALT)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,. 95,1 PERCENT BOD RECUCTION

TREATMENT MODULES
Bi,.CONTROL WCLEE
Beo . PUMPING STATION
CoeoEQUALIZATICN BASIN
Moo s NITROGEN ABDITION
KeosACTIVATED SLUDGE
Gos.SLUDGE THICKENER
RosAERCBIC CIGESTOR
Yoo HOLCING TANK
T...SAND DRYING BEDS

INVESTMENT CCS8STS:s

{. CCNSTRUCTICN 775270,00
. LAND 41150,00
3. ENGINEERING 77530,00
4, CONTINGENCY 77530,00
TOTAL 971480,00
YEARLY QPERATING CcCS81781 _
1. LABOR 37480,00
€. PCWER 61620,00
3., CHEMICALS 3030,00
4, MAINTENANCERSUPPLIES 42020,00
TCTAL 144450,00

TCTAL YEARLY CCS8TS:
1. YEARLY CPERATING COST 144450,00
2. YEARLY INVESTMENT

CCST RECCVERY 38860,00
3. DEPRECIATION 46520,00
TCTAL . 229830,00
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TABLE 283

ITEMIZED COST SUMMARY FOR ALTERNATIVE A19-VII

ITEMIZED COST SLM

(MALT)

MARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,,, 97.5 PERCENT BOD REDUCTION

TREATMENT MCOOULES?

INVESTMENT CCSTS?

B1.,,CONTROL WCLUSE
B.o .PUMPING STATION
CoesEQUALIZATION BASIN
Koo e NITROGEN ADDITION
Koo e ACTIVATED SLUDGE
Q.o SLUDGE THICKENER
R,. AERCBIC DIGESTOR
Yeoo HOLDING TANK
TeaoJAND DRYING BEDS
B...PUNPING STATION
NeooODUAL MEDIA PRESSURE FILTRA'N

1, CCNSTRUCTION 813260,00
2. LAND 41150,00
3. ENGINEERING 81330,00
4, CONTINGENCY 81330,00
TOTAL 1017070,00
YEARLY GPERATING COSTS!
1, LABOR 317480,00
2. PCWER 67830,00
3. CHEMICALS . 3030,00
G, MAINTENANCESSUPPLIES 42650,00
TCTAL 150990,00

TCTAL YEARLY COSTS1

{. YEARLY CPERATING COST 150990,00
2+ YEARLY INVESTMENT

CC8T RECCVERY 40680,00
3. CEPRECIATION 48800,00
TCTAL 2u0470,00
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“may be spread on vineyard property, or may be recovered as a by-pro@uct
(3) diatomaceous earth (spent filter aid) is considered to be a solid
waste to be spread on vineyard property, (4) no distillation is done
on the premises, and (5) wastewater is screened prior to discharge.

Alternative A 20-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from a
160 kkg (200.0 ton) per day plant is 276 cu m (0.073 MG) per day.

The BOD waste load is. 3.57 kg/kkg (7.14 1b/ton), and the suspended
solids load is 1.16 kg/kkg (2.32 Tb/ton).

Costs: 0
Reduction Benefits: None

Alternative A 20-II - This alternative provides a control house, flow
equalization, nutrient addition, neutralization, a complete mix
activated sludge system, sludge thickening, aerobic digestion, dual
media filtration, and spray irrigation of sludge.

The resulting BOD waste load is 0.77 kg/kkg (1.54 1b/ton), and the
suspended solids load is 0.115 kg/kkg (0.230 1b/ton).

Costs: Total investment cost: $414,130
Total yearly cost: $116,400

An itemized breakdown of costs is presented in Table 284, It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

- e S
e —————— e i ——————— L,

Reduction Benefits: BOD: 97.§»pé§¢ent
SS: 90.1 percent

Alternative A 20-1I1 - This alternative adds dual media filtration to
Alternative A 20-1I.

The resulting BOD waste load is 0.38 kg/kkg (0.76 1b/ton), and the
suspended solids load is 0.0540 kg/kkg (0.108 1b/ton).

Costs: Total investment cost: $434,350
Total yearly cost: $122,300

An itemized breakdown of costs is presented in Table 285. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Reduction Benefits BOD: 98.9 percent
SS:  95.3 percent
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TABLE 284

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-II
(WINERIES WITHOUT STILLS)

TTEMIZED CNST SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESTIGN EFFICIENCY,.. 97.8 PERCENT EOD RECUCTION

TREATMENT MCDULESSs
RP1,.CONTROL HMUSE
Boeo PUMPING STATICM
C,o o ERLALIZATICN BASIN
Heas NITROGEN ACDITICHK
1...PRCSPHORLS aDNITICA
FoooACID MELTRALYZATTICN
G.osCALSTIC NELTRALIZATICN
Koo ACTIVATED SLUOGE
GeoeSLLOGE THICKENER
Reee AEROBIC CIGESTCH
Y, .HOLDING TANK
" U,.8PRAY TRRIGATICN
NeoaDUAL MEDTIA PRESSLRE FILTRAIN

INVESTMENT CCST31

le CCNSTRUCTICN , 331230,00
és LAND 16660,00
3. ENGINEERING 33120,00
4y CCNTINRENCY. 33120,00
TCTAL 41413%0,00
YEARLY OPERATING CUSTS: :
1. LABCR 37480,00
2« POWER 25510,00
3, CHEMICALS 7530,00
4, MAINTENANCERSLPPLIES 9440,00
TCTAL 79960.00

TOTAL YEARLY CrSTS:
" 1. YEARLY CPERATING CCST 79%960,00
2. YEARLY INVESTMENT

CQST RECCVERY 16570,00
4, DEPRECTIATION 16870,00
TCTAL 11640€,00
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TABLE 285

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-III
(WINERIES WITHOUT STILLS)

ITEMIZED CNST SUMMARY FOR WASTEWATER TREATMENT CHAIM
DESIGN EFFICIENCY,., 98,9 PERCENT ROD RECUCTION

TREATMENT MOCULES?
BeeoPUNFING STATICN
CoasEOLALIZATICN BASIN

es o NITFOGEN ADDPITION

es o PHCSFHORLS ADCTTICN

vo o hCID NEUTRALIZATICN

ne s ACTIVATED SLLDGE

ee e SLULGE THICKENER

v e o AERCEIC CIGESTOR

e s HGLDING TANK

ieeeSPFAY IRRIGATICN

ceoNUAL MEDTIA PRESSLRE FILTRA'N

NeooDUAL MFDTIA PRESSLRE FILTRAIN

< VDX OO M XL

z ZzZ -

INVESTMENT CCSTS:

1« CCMSTRUCTICN 348070,00
2. LAND 16660,00
3. ENGINERERING 34g10,00
4o CCNTINGENCY 34e10,00
TCTAL 4343%0,00
YEARLY CPERATING CCS8TS:
t. LABOR 27480.00
€. FLCWER 28830,00
3. CHEMJCALS 7530,00
4, MAINTENAMCERSULPPLIES 10210,.00
TCYAL 84050,00.

TCYAL YEARLY CCS8TS1t
1« YEARLY CPERATING CUST 84050,00
€e YEARLY INVESTMENT

CCST RECCVEFY 17370,00
3, DEPRECTIATION 20880,00

TCTAL 12¢300,00

1059



DRAFT

Alternative A 20-1V - This alternative provides in addition to Alter-
native A 20-TII activated carbon.

The resulting BOD waste load is 0.23 kg/kkg (0.46 1b/ton), and the
suspended solids load is 0.031 kg/kkg (0.062 1b/ton).

Costs: Total investment cost: $502,200
Total yearly cost: $146,770

An itemized breakdown of costs is presented in Table 286. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

o — .

Reduction Benefits BOD: 99.4 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 303,

Alternative A 20-V - This alternative replaces spray irrigation of sludge

in Alternative A 20-II with sand drying beds.

The resulting BOD waste load is 0.77 kg/kkg (1.54 1b/ton), and the
suspended solids load is 0.115 kg/kkg (0.230 1b/ton).

Costs: Total investment cost: $492,450
Total yearly cost: $134,160

An itemized breakdown of costs is presented in Table 287. It is
assumed that land costs $41,000perhectare ($16,600 per acre). It is
further assumed that three operators are required.

~T7 7 "Reduction Benefits BOD: 97.8 percent
SS: 90.1 percent

Alternative A 20-VI - This alternative provides in addition to Alter-

native A 20-V dual media filtration.

The resulting BOD waste load is 0.38 kg/kkg (0.76 1b/ton), and the
suspended solids load is 0.054 kg/kkg (0.108 1b/ton).

Costs: Total investment cost: $512,680
Total yearly cost: $140,070

An itemized breakdown of costs is presented in Table 288. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Reduction Benefits BOD: 98.9 percent
S§S: 95.3 percent
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TABLE 286

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-1V
(WINERIES WITHOUT STILLS)

ITEMIZED COST SUMMARY FuUR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,

TREATMENT MODULES:

INVESTMENT CC8TS:

99,3 PERCFANT BOD REDULCTION

B1,.CHONTROL RCLSF

B.,. .FUMBING STATION

Cess EQUALIZATICN BASIN

Heoo NITRCGEN ACDITICN
1..,,PHCSPHORLS ADDITION

FeoshCID NEUTRALIZATICN

Goase CAUSTIC NELTRALIZATICN
KeooBCTIVATED SLUDGE

NeeeSLLDGE THICKENER

Res s AERORIC CIGESTCR

YeooROLDING TANK

UeoeaSPRAY IRRIGATION

NeooUal MEDIA PRESSURE FILTRA'N
NoooluUal MEDIA PRESSURE FILTRA'N
Z.0.ACTIVATED CARBCN ADSORPTICH

1. CONSYRUCTICN 404620,00
2. LAND 16660,00
3. FENGINFERING 40L60,00
4, CONTINGENCY u0ué0,00
TCTAL 502200,00
YEARLY COPERATING CCSTS:
1o LABOK 37480,00
e FCKFR 31770,00
3. CHEMICALS 783¢,00
4. MAINTENANCFRSLFPLIES 25¢20,00
TOTAL 10£2400,00

TCTAL YEARLY CCSTS:

Lo YFARLY CFERATING CCST 102400,00
€e YEARLY INVESTMENT

CC8T RECCVERY 20090,00
3. DEPRECIATICN 24280,00
TCTAL 146770,00
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TABLE 287

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-V
(WINERIES WITHOUT STILLS)

TTEMTIZFN CNST SLMMARY FME xASTFaATERP TREATMENT CHATH
DESIGN EFFILIENCY, .y 97,F FERCFNT R(CN REQUCTICON

TREATMENT MODULES:

1..,00MTPCL WCLSE

we o PUMPING STATION

ea s EQLALTZATION RASTIN

ve o NITRCGEN APCTITION

e e o PHCEPHNRLS ADDTTICN

oo o ACTD NFUTRALIZATICN

W o CALSTIC NELTRALIZATICN
eo o ACTIVATER SLULGE

(] .QL‘.CG& THICKENEP

s e o AFRCRAIC DIGFSICR

... SAND DRYINE REDS
veoNUAL MECTA PRESSURE FILTRA'N

Z 4 0D X DR T Oom

INVESTMENT CLCSTS:

1., CONSTRUCTICM 393720,00
€. LAND 19690,00
3., ENGINEERING 39370,00
U4, CONTINGENCY 35370,00
TCTAL 4924%50,00
YEARLY DOPERATING CCSTS:
1. LABCR 317480,00
2, PCUEP 24660,00
3. CHEMICALS 7530,00
4, MAINTENANCERSLPPLIES 21170.00
TCTAL Q0&4N,00

TCOTAL YEARLY CCSTSQ:
1. YEARLY CPERATING CCST G0RY4O,00
2. YEAFILY TNVFSTMENT

CCST RECCVFRY 19700.07
Ye DEBRFCTATION 23620,00
TCTaL 134160,00
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TABLE 288

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-VI
(WINERIES WITHOUT STILLS)

ITEMIZFED CNST SLMMARY FiC WASTFRATER TREATYENT CRAIN
NESICEN FFFICTFNCY,,, PF,.G PFRCENT ROD RECUCTICA

TREATMFNT MUDULES?S
Ri,, LNTR(I RCLSF
B,, .PLMFINE STATICH
Ceoo FRLALIZATION FRASIN
Koo o MTTROGEN ARTTITION
1..,PHCSFRORL S ACCTITICN
€, ., ALTE NFLTRALTZATION
G...CALSTIC NELTRALIZATICN
K,e o ACTIVATED SLLOGE
G SLLEGF THICKEMFPR
®,. 8FRURIC NIGFSTCR
T'ctSAND DRYINC EEDS
M.l DULAL MEDRTIA PRESSURE FILTRA'NM
N,, .DUAL MFDI8 FRESSLKE FILTRA'N

INVESTMENT (8T8

t. CCNSTRUCTTCH 410570,00
2. LaAND 16990,00
i, ENGINFEFING 41060,00
4, CCNTINGENFY 41060,00
TCTAL 512680,00
YEARLY CPERATING rL87S?
t. LABCR - 37480,00
2. FOUWFgE 279R0,00
3, CHEwWICALS 75%0,00
4, MAINTFNANCFERSLPRLIES 21940,00
TCTAL 94930,00

TCTAL VYEAWLY CCSYS=
1o YFARLY CFFRATING CC8T ol0220,00
e YEARLY INVFESTHFMNT

CC8T RECCVFRY 2051¢0,0°
2, PFPRECTATION c4s36,00
TrTAL 14007¢C.00
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Alternative A 20-VII - This alternative adds activated carbon to
Alternative A 20-VI.

The resulting BOD waste load is 0.23 kg/kkg (0.46 1b/ton), and the
suspended solids load is 0.031 kg/kkg (0.062 1b/ton).

Costs: Total investment cost: $580,520
Total yearly cost: $164,530

An itemized breakdown of costs is presented in Table 289. It is

assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Reduction Benefits BOD: 99.4 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 304.

-ATEE;hat;Qé-A 20-VIII - fﬁisﬁéfiégﬁéfive brd;ides fiow equalization,
nutrient addition, neutralization, an aerated lagoon system, and dual
media filtration.

The resulting BOD waste load is 0.77 kg/kkg (1.54 1b/ton), and the
suspended solids load is 0.115 kg/kkg (0.230 1b/ton).

Costs: Total investment cost: $413,090
Total yearly cost: $172,300

An itemized breakdown of costs is presented in Table290. It is .
assumed that land costs $4100 per hectare_($1660 per acre). It is
further assumed that one operator is required.

" Reduction Benefits BOD: 97.8 percent
SS: 90.1 percent

Alternative A 20-1X - This alternative provides in addition to Alter-
native A 20-VIII dual media filtration.

The resulting BOD waste load is 0.38 kg/kkg (0.76 1b/ton), and the
suspended solids load is 0.054 kg/kkg ?0.108 1b/ton).

Costs: Total investment cost: $433,290
Total yearly cost: $178,210

An itemized breakdown of costs is presented in Table 291, It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits - BOD: 98.9 percent T —
SS:  95.3 percent
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TABLE 289

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-VII
(WINERIES WITHOUT STILLS)

ITEMIZED COST SLMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICTIENCY,., 99,3 PERCENY BCD REDUCTION

TREATMENT MODULES:
81,.CONTRCI. WCLSE
Beos PUMPING STATICN
CosaeEQLALTIZATICN RASIN
Heas NITROGEN ADDITICN
1.,..,PHCSPHORLS APDITICN
FoaoACID NFLYRALYZATION
G.osCALSTIC NELTRALIZATICN
Keoo ACTIVATED SLUDGE
G,esSLLDGE THICKENER
R,.. . AERCRTC CIGESTCR
TeeeSAND DRYING RFDS
N,,.DUAL MERIA PRESSLRE FILTRA'N
NeoeDUAL MEDYA PRESSURE FILTRA'N
2., ACTIVATED CARBCMN ACSORPTICN

INVESTMENT CCSTS!

1. CONSTRLCTICN us7110.00
€. LAND 16990,00
3. ENGINEERING 46710,00
4, CCNTINGENCY 46710,00
TCYAL Sa0s20,00
YEARLY OPERATING CCSTS:
1. LAEQR I74€80,00
2, PCHWER 30930,00
3., CHEMICALS 7536.00
4, MAINTENANCERSULPPLYES 37340,00
TCTAL 113280,00

TOTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 113280,00
2. YEARLY INVESTMENT

CC8Y RECOVERY 23220.00
3. DEPRECYATION 28030,00
TCTAL 164520,00
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TABLE 290

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-VIII
(WINERIES WITHOUT STILLS)

ITEMIZED COST SUMMARY FUR WASTEWATFR TREATMENT CHAIN
DESIGN EFFICIENCY,., 37,R PERCFNT ROD REBUCTICN

TREATMENT MCPULES:
BeesPUMPING STATICN
CoaoFQLALIZATICN RASIN
Heoo MITRCGEN ARDITICOMN
1...PHCEPHORLS ADDITICN
FoeosACTD NFLUTRALIZATICM
Goesas CAUSTIC NELTRALIZATICN.
lLee e AERATED LAGCCN
Neo oDUAL MFDYIA PRESSLRE FILTRA'N

INVESTMENT CCSTS?

1. CCNSTRUCTICN 333480,00
. LAaND 4330,00
3, ENGINFFRING 33350,00
4. CCONTINGENCY 33350,00
S. PVC LINER 8580,00
TCTAL 413090.00
YEARLY CPERATING CCSTS:
1. LAROR 12490,00
€s PCHEKR 102900,00
3, CHEMTICALS 7530,00
Q4. MAINTENANCERSUPPLYES 12230,00
5. PVC LINEFR 160,00
TCTAL 135340,00

TGTAL VYEARLY CCSTS:
1o YEARLY CFERATING CCST 135340,00
2e YEARLY INVESTMFNT

CCST RECCVERY - 16e5z20,00
2, PEPRECTATION ctdedo,0n
TCTAL 172300,00
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TABLE 291

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-IX
(WINERIES WITHOUT STILLS)

ITFMYIZED CNST SUMMARY FOR WASTEWATER TREATMENT CHAIN
NDESIGN EFFICTENCY,s, 98,4 PFRCENT 80D REDUCTICN

TREATMENT MODULES:

ByesPUMFING STATICA
CoeeoFULALIZATICN RASIN

Feoo NITRCGEN ARRITION
1,..,PHCSPHORLS ADDITICN

FooofCID NEUTRALTZATICH
GoooCALSTIC NELTRALIZATICN

Leeo BERATER LAGOCN

NeooNUAL MFDIA FRFSSULRE FILTRAMN
NeoalMUAL MEDIA PRESSLRE FILTRA'N

INVESTMENT CCS8TS:e

1. CCNSTKLCTICN 350320,00
€. LAND 4330,00
3, ENGTIMNEERING 35030,00
4, CCNTINGEMCY 35030,00
Se PVC LTNER 8580,00
TCTAL 433290,00
YEARLY CPERATING CCSTS:
1, LAECR 12460,00
2. PCHER 106220,00
3. CHEMICALS 7530,00
4, MAINTENANCESRSLPPLIES 13000,00
S« PVC LTNFR 160.00
TCYAL 139430.00

TCTAL YEARLY CCSTs:
1, YEARLY CPERATING CCST 139430,00
2o YEATLY INVESTMENT

CLST RECCVERY 17330,00
3, CEPRECIATION 21450,00
TCTAL 17€210,00
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Alternative A 20-X - This alternative provides in addition to Alter-
native A 20-IX activated carbon.

The resulting BOD waste load is 0.23 kg/kkg (0.46 1b/ton), and the
suspended solids load is 0.031 kg/kkg (0.062 1b/ton).

Costs: Total iﬁvestment cost: $501,160
Total yearly cost: $202,670

An itemized breakdown of costs is presented in Table 292. It is.
assumed that land costs $4100 per hectare.($1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits: B0D: 99.4 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 305.

Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcategory A 21 - Wineries with Stills

A model plant representative of Subcategory A 21 was developed in Section
V for the purpose of applying control and treatment alternatives. In
Section VII, two alternatives were selected as being applicable engi-
neering alternatives. These alternatives provide for various levels

of waste reductions for the model plant which processes 700 kkg (760 ton)
of grapes per day.

Alternative A 21-1 - This alternative assumes no treatment and no reduction
in the waste Toad. It is estimated that the effluent from a 700 kkg

(760 ton) per day plant is 1700 cu m (0.442 MG) per day. The BOD waste
load is 13.9 kg/kkg (27.7 1b/ton), and the suspended solids load is

13.6 kg/kkg (27.3 1b/ton).

Costs: 0
Reduction Benefits: None

Alternative A 21-1II - This alternative consists of a holding tank, pumping
station, pipeline, and land spreading.

The resulting BOD waste load is zero, and the suspended solids load is
zero.

Costs: Total investment cost: $381,640
Total yearly cost: $ 52,310
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TABLE 292

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 20-X
(WINERIES WITHOUT STILLS)

ITEMIZFD CQST SULMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFTCYENCY,., 99,3 PERCENT BOD REDUCTIUN

TREATMENT MCOULES!
‘ Boees PUMPING STATION

C.o EQUALIZATICN BASIN

.o MITROGFN ABDITION

I...PHRCSPHORLS ADDITION

FoeoACID NEUTRALIZATICN

Goso CAUSTIC NEUTRALIZATICN

LeesAERATED LAGCON

NeooPUAL MEDIA PRESSLRE FILTRA'N

'N,.o.DUAL MEDIA PRESSURE FILTRAIN

Z...ACTIVATED RARBCN ADSCRPTICON

INVESTMENT CCSTS!

1. CCNSTRUCTICN 4o6870,00
2. LAND 330,00
3. ENGINEFRING 40690,00
Us CCNTINGENCY 40660,00
5. PVC LINER 8580,00
TCTAL S01160,00
YEARLY OPERATING CCS8TS: '
1. LARQOR 12490,00
2. PCWER 109170,00
3. CHEMICALS 7530,00
4, MAINTENANCFRSLPPLIES 28400,00
S. PVC LINER : 160,00
TCOTAL 157780.00

TCTAL YEARLY CCSTE:
1. YEBRLY CPFRATING CCST 157780,00
2o YEARLY INVESTMEAT :

CC8T RFCCVERY 20050,00
3, DEPRECIATION 24840,00
TCTAL 202670,00
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An itemized breakdqwn of costs is presented in Table 293. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that two operators are required.

Reduction Benefits: BOD: 100 percent
. §8: 100 percent

Cost and Reduction Benefits of Alternative Tréatment Technologies
for Subcategory A 22 - Grain Distillers Operating Stillage
Recovery Systems

Two model plants representative of Subcategory A 22 were developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, nine alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for model plant A 22-A which pro-
duces 380 kkg (15,000 bu) per day.

Alternative A 22-A-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from
a 380 kkg (15,000 bu) per day plant is 2500 cu m (0.650 MG) per day.
The BOD waste load is 6.02 kg/kkg (0.336 1b/bu), and the suspended
solids load is 4.21 kg/kkg (0.236 1b/bu).

The model plant assumes screening of the effluent prior to discharge.

Costs: 0
Reduction Benefits: None

Alternative A 22-A-I1 - This alternative provides flow equalization,
nutrient addition, and an aerated lagoon system.

The resulting BOD waste load is 0.26 kg/kkg (0.015 1b/bu), and the
suspended solids load is 0.32 kg/kkg (0.018 1b/bu).

Costs: Total investment cost: $1,231,320
Total yearly cost: $ 602,940

An itemized breakdown of costs is presented in Table 294. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

The model plant assumes screening of the effluent pricr to discharge.

Reduction Benefits: BOD: 95.7 percent
SS: 92.3 percent

Alternative A 22-A-1I1 - This alternative provides in addition to
Alternative A 22-A-11 dual media filtration.
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TABLE 293

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 21-I1°
(WINERIES WITH STILLS)

ITEMIZED COST SUMMARY FCk WASTEWATER TREATMENT CHAIN
DESIGN EFFICTENCY,,..100,0 PERCEANT RNC REDUCTICN

TREATMENT MODULES:
Yeoo HULDIiNG TANK
B,aaoPUMPING QTATION
WoaoPIFEL INE

INVESTMENT CCSTS:

f« CONSTRUCTICN 275000,00
2. LAND S51640,00
3. ENGINEERING 27500,00
4, CONTINGENCY 275004,00
TCTAL 381640,00
YEARLY OPERATING (CCSTS:

{. LABODR 0,0

2e PCWFR U960,00
3. CHEMICALS 0,0

4., MAINTENAMCERSUPPLIES 15580,00
TCTAL 20540,00

TCTAL YEARLY CCSTS:e
1. YEARLY CPERATING CCST  20540,60
2¢ YEARLY INVESTMEN)

CCST RECCVERY 15270,00
3. DEPRECTIATION 1€5060,00
1CTAL 52310,00
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TABLE 294

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-I1
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

ITEMIZED €NST SULMMARY FOF WASTEWATER TREATMENY CHWAIN
DESIGN EFFICIENCY,., 95.7 PERCENTY BOD RECUCTICN

TREATMENT MOCOULES:
Beoo PUMPING STATION
CoooFGLALIZATICN BASIN
W,, e NITRCGEN ACDITICN
1,.,.PHCSPHORUS ADDITICN
Leoo AERATEN LAGCON

INVESTMENT CCSTS1

1+ CCNSTRUCTICN 983780.00
2e LAND 12990,00
3. ENGINEERING 98380,00
be CCNTINGENCY 98380.00
Se PVC LINER 37760,.,00
TCTAL 1231320,00
YEARLY UPERATING CCSTSt
1« LABOF 12490.,00
¢. PCWER 433320,00
3, CHKEMICALS 950,00
6, MAINTENANCERSUPPLIES 38420,00
S« PVC LINER 1590,00
TCTAL . 492776.00

TOTAL YEARLY COS8TS?
1. YEARLY CPERATING CCST 492770,00
2. YEARLY INVESTMENT

CCST RECOVERY 49250,00
3, OEPRECYIATINON 60920,00
TCTAL 602940,00
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The resu]tin? BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.016 kg/kkg ?0,0090 1b/bu).

Costs: Total investment cost: $1,276,250
Total yearly cost:  $ 613,420

An itemized breakdown of costs is presented in Table 295. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 97.8 percent
SS: 96.9 percent

A cost efficiency curve is presented in Figure 306.
Alternative A 22-A-1IV - This alternative provides a control house, flow

equalization, a complete mix activated sludge system, sludge thickening,
aerobic digestion, and sand drying beds.

The resulting BOD waste load is 0.26 kg/kkg (0.015 1b/bu), and the
suspended solids load is 0.32 kg/kkg (0.018 1b/bu).

Costs: Total investment cost: $1,230,170
Total yearly cost: $ 289,080

An itemized breakdown of costs is preéented in Table 296. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 95.7 percent
SS: 92.3 percent

Alternative A 22-A-V - This alternative provides in addition to Alter-
native A 22-A-1V dual media filtration.

The resulting BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.16 kg/kkg (0.0090 1b/bu).

Costs: Total investment cost: $1,275,110
Total yearly cost: $ 299,560

An itemized breakdown of costs is presented in Table 297. It is assumed
that land costs $41,000 per hectare ($16,600 per acre). It is further
assumed that three operators are required.

The model plant assumes screening of the effluent prior to discharge.
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TABLE 295

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-111
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

ITEMIZFD €OST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 97.8 PERCENT BOD REDUCTION

TREATMENT MODULES?:
' B.o ,PUMPING STATION
| C...EQUALTZATICN BASIN
Moo s NITROGEN ADDITICN
T..,PHCSPHORUS ADDITICN
L. AERATED LAGOON
Boaws PUMPING STATION
N,.,.,DUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTS1

te« CCONSTRUCTICN 1021230,00
2. LAND - 12990,00
3, ENGINEERING 102120,00
4, CCNTINGENCY 102120,00
5. PVC LINER 37760,00
TCTAL 1276250,00
YEARLY OPERATING CCSTS: Vo
1. LABOR 12460,00
é. PCWER 439140,00
3, CHEMICALS 6650,00
G, MAINTENANCERSUPPLIES 39040,00
5. PVC LINER 1560,00
TCTAL 499210,00

TCT&L YEARLY CCSTS1
1+ YEARLY CPERATYING COST 466210,00
2, YEARLY INVESTMENT

CCST RECCVERY 51050,00
3. DEPRECIATICN 63160,00
TCTAL 613420,00
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TABLE 296

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-1V
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

ITEMIZFD COST SULMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 95,7 PERCENY B[ RERUCTICN

TREATMENT MOUOLLEST
B1,,CCNTROL WCLSE
Baoo PUMFING STATION
Coo s EQUALIZATICON BASIN
Foeos NITRCGEN ALDITION
1...,PHCSPHORUS ADDITICN
Koeoo ACTIVATER SLUDGE
,¢eSLLOGE THICKENER
R,.s3ERCRIC RIGESTCR
TeoeSAND LRYING BEDS

INVESTMENT CCST8:

{o CONSTRUCTICA 985360,00
2e LAND 47730,00
3. ENGINEERING 98540,00
4. CCOCNTINGENCY 98540,00
TCTAL 1230170,00
YEARLY CPERATING CCSTS:
1« LAAOR 37480,00
2. PCWER 78450,00
3. CHEMICALS €950,00
4., MATMTENANCERSLPPLIFS ©57870,00
TCTAL 180750,09

TCTAL YEARLY CCSTS:
1o YEARLY CPERATING CCST 1£0750,00
€e YEARLY INVESTMENT

CCST RECOVERY 4c210,0¢
3, NEFRFECIATICN 59120,00
TCTAL 239080,0°
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TABLE 297

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-V
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

TTEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.., 97,f PERCENT BGD REDUCTICN

TREATMENTY MODULES:
BlIOCONTROL ~CLEE
B,ea PUMPING STATION
CoesEGUALIZATICN BASIN
Heo o NITRGGEN ADDITICN
leooPHCSPHORLS ADDTITICN
Keos ACTIVATED SLUDGE
0ueoSLUDGRE THRICKENER
Reo o AEFCRIC DIGESTCR
TeoesSAND DRYING BEDS
ReooF'UMPING STATICN
N,aolDUlL MERTA PRESSLRE FILTRAIN

INVESTMENT CCSTS:

1, CCNSTRUCTICN 1022620,00
2. LAND 47730,00
3. ENGINEERIMG 102280,00
4o CONTIMGENCY 102280.00
TCTAL : 1275110.00
YEARLY CPERATING CGSTSe
1o LABOR 37480,00
2. PrRER 84270,00
3. CHEMICALS 6950,00
4. MAINTFNANCERSLPPLIES 58490,00
TCTAL 167190,00

TCTAL YEARLY CCETS:
1. YEAPLY CPERATING CUST 187160,00
2o YEARLY TINVFETMENT

CC8Y RECCVERY 51000,00
3. DEFKECIATICN 61370,00
TCTAL £299S60,00
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Reduction Benefits: BOD: 97.8 percent
§S: 96.9 percent

A cost efficiency curve is presented in Figure 307.

Alternative A 22-A-VI - This alternative replaces sand drying beds in
Alternative A 22-A-IV with vacuum filtration.

The resulting BOD waste load is 0.26 kg/kkg (0.015 1b/bu), and the
suspended solids load is 0.32 kg/kkg (0.018 1b/bu).

Costs: Total investment cost: $839,260
Total yearly cost: $221,570

An itemized breakdown of costs is presented in Table 298. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assumes screening of the effluent prior to discharge.

Réduction Benefits: BOD: 95.7 percent
SS:  92.3 percent

Alternative A 22-A-VII - This alternative provides in addition to Alter-
native A 22-A-VI dual media filtration.

The resulting BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.16 kg/kkg (0.0090 1b/bu).

Costs: Total investment cost: $884,220
Total yearly cost: $232,060

An itemized breakdown of costs is presented in Table 299. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 97.8 percent
SS: 96.9 percent

A cost efficiency curve is presented in Figure 308.

Alternative A 22-A¥VIII_- This alternative replaces the sand drying
beds in Alternative A 22-A-1V with spray irrigation.

The resulting BOD waste load is 0.26 kg/kkg (0.015 1b/bu), and the
suspended solids load is 0.32 kg/kkg (0.018 1b/bu).

Costs: Total investment cost: $838,600
Total yearly cost: $212,850
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TABLE 298

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-VI
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY.es 95,7 FERCENT BOD REDUCTION

TREATMENT MODULES?®
Bl.,,CONTROL HCLUSE
B,e . PUMFING STATION
CoosEGLALIZATICN RASIN
H,..NITROGEN ADPDITION
...,PHCEPHORLS ADDITICN
M,, o ACTIVATEC SLUDGE
R.eoSLLDGE TKICKENER
R,es AERCRIC CIGESTOR
S...VACULUM FILTRATICN
Yeo o HOLDING TANK

INVESTMENT CCS8TS¢

{+ CCNSTRUCTICN 660510,00
2. LAND 46650,00
3., EMNEIMFERING 66050,00
4o CCNTINGENCY 66050,00
TCTAL 836260,00
YEARLY QPERATING CCSTS:!
1o LABNR 37480,00
2. PChER 83060,00
3, CHEMICALS 12700,00
d. MAINTENANCERSLPPLIES 15130,00
TCTAL 148370,00

TOTAL YEARLY CCSTs:
. YEARLY CPERBTING CCST 148370,00
€e YEAFLY IMVEETMENT

CCSY RECCVERY 33570,00
3. DEFRECTATION 39630,00
TCYAL 221570,00
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TABLE 299

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-VII
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 97,8 PERCENT BCD REDUCTIGN

TREATMENY MCOULES:

Bl1..CONTRGL WCLSE
BeooPUMPING STATICN
CoeoERLALIZATICN RASIN
Feoo NITROGEN ACCITION
Yoo PHCSFHOKLS ADDITION
Keoes ACTIVATED SLULDGE
Geo SLLDGE THICKENER
Reoes AERCBIC DIGESTCR
S.aoVACLUM FILTRATICN
YoooHOLDTNG TANK
Peo PUMFING STATICN
Neo.o DUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTS:

1. CONSTRUCTICN 667970,00
2. LAND 46650,00
3, ENGINEERING 69800,00
4, CCNTINGENCY 69800,00
TCYAL 884220,00
YEARLY CQPERATING CCETS:
1., LABPK T7480,00
2. PCUWER 68RA0,00
3. CHEMICALS 12700,00
Lo MAINTENANCERSUFPLIES 15750,00
TCTAL " 1S4810,090

TCTAL YEARLY CLCS8Ts&:
1. YEARLY CPERATIAG CUST 158810,00
2. YEARLY INVESTNMEANT

CCST RECCOVERY 28370,00
3., DERFECIATION uipep,o00
TCTAL 232060,00
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An itemized breakdown of costs is presented in Table 300. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assumes screening of the'effluent prior to discharge.

Reduciton Benefits: BOD: 95.7 percent
SS: 92.3 percent

Alternative A 22-A-IX - This alternative provides in addition to Alter-
native A 22-A-VIII dual media filtration.

The resulting BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.16 kg/kkg (0.0090 1b/bu).

Costs: Total investment cost: $863,810
Total yearly cost: $219,710

An itemized breakdown of costs is presented in Table 301. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assuems screening of the effluent prior to discharge.

Reduction Benefits: BOD: 97.8 percent
SS: 96.9 percent

A cost efficiency curve is presented in Figure 309.

Model plant B produces 90 kkg (3500 bu) per day.

Alternative A 22-B-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from a

90 kkg (3500 bu) per day plant is 570 cu m (0.15 MG) per day. The

BOD waste load is 5.99 kg/kkg (0.335 1b/bu), and the suspended solids
Toad is 4.23 kg/kkg (0.237 1b/bu). .

The model plant assumes screening of the effluent prior to discharge.

Costs: 0
Reduction Benefits: None
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TABLE 300

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-VIII
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

ITEMIZFD €NST SLMMARY FUR %ASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,

TREATMENT MCRULES:

INVESTMENT CCS8TS:

95,7 PERCENT 8CD REDUCTICN

Ri.,CONTROL WCLSE
R,..PUMPING STATICN
Coeo EQLALIZATICN BASIA
H,e s NITROGEN ARDITICN
leePHCSPHORLES ADDITION
KlQ.ACTIVATED SLUDGE
CoeoeSLUDGE THICKENER
R,..AERCRIC CIGESTCR
Yeoo HCLDING TAMK

Ugoo SFRAY TRRIGATICN

1. CCNSTRUCTICN 667600,00
s LAND 37480,00
3, ENGINFERING 66760,00
4, CCNTINGENCY 66760,00
1CTAL 838600,00
YEARLY OPERATING CCETS:
t. LABCK 37480,00
¢« PCWER 79330,00
3., CHEMICALS 6950,00
4. MAINTENANCERSLFPLIES 15460,00
TCTAL 139250,00
TCTAL YEARLY CCSTS:
1., YEARPLY UPERATING CCST 136250,00
2e YEARLY INVESTMENT
CC8T RECCVERY 33540,00
3, CEPRECTATICN L06060,00
TCTAL 212850,00
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TABLE 301

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-A-IX
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY SYSTEMS)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATVENT CHAIN
PESIGN EFFICIENCY,ws 97,8 PERCENT B0UD RECUCTICN

TREATMENT MODULES?!
Bl,,CONTRUL KCLUSE
B.o o PUMPING STATION
CoeoEGLALIZATICN BASIN
Heo o NITROGEN ADDITION
I...PHCSPHORUS ADCITICON
Keao ACTIVATED SLUDGE
G.ooSLLDGE THICKENER
K,es AERCBIC CIGESTOR
Veoo HOLCING TANK
UssesSPRAY TRRIGATICN
BoosPUMPING STATION
NeeeDUAL MFDIA PRESSURE FILTRA'N

INVESTMENT CC8TSs
{. CONSTRUCTIGMN 688610,00

€. LAND 37480,00
3, ENGINEERING 68860,00
b, CCONTINGENCY 68860,00
TCTAL 863810,00
YEARLY OPERATING CCSTS:
1o LABCR 37480,00
2. PCWFR 83560,00
3. CHEMICALS 6950,00
4, MAINTENAMCERSLPPLIES 15820,.00
TCTAL 143840,00

TOTAL YEARLY €CSTs:
1. YEARLY CPERATING COST 143840,00
€. YEARLY INVESTMENT

CC8T RECCVERY 34550,00
3. DEPRECIATION 41320,00
TCTAL 219710,00
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Alternative A 22-B-11 - This alternative provides flow equalization,
nutrient addition, and an aerated lagoon system.

The resulting BOD waste load is 0.25 kg/kkg (0.014 1b/bu), and the
suspended solids Toad is 0.32 kg/kkg (0.018 1b/bu}.

Costs: Total investment cost: $348,170
Total yearly cost: $132,190

An itemized breakdown of costs is presented in Table 302. It is
assumed that land costs $4100 per hectare ($1660 per acre) It is
further assumed that one operator is required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 95.8 percent
SS: 92.5 percent

Alternative A 22~B-III - This alternative provides in addition to Alter-
native A 22-B-II dual media filtration.

The resulting BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.16 kg/kkg (0.0090 1b/bu).

Costs: Total investment cost:' $373,380
Total yearly cost: $139,050

An itemized breakdown of costs is presented in Table 303. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 97.9 percent
SS: 96.3 percent

A cost efficiency curve is presented in Figure 310.
Alternative A 22-B-IV - This alternative provides a control house, flow

equalization, a compiete mix activated sludge system, sludge thickening,
aerobic digestion, and sand drying beds.

The resulting BOD waste load is 0.25 kg/kkg (0.014 1b/bu), and the
suspended solids load is 0.32 kg/kkg (0.018 1b/bu).

Costs: Total investment cost: $332,290
Total yearly cost: $ 97,130

An itemized breakdown of costs is presented in Table 304. It is

assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.
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TABLE 302

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-B-11
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 95.8 PERCENT BOD RECUCTICAN

TREATMENT MODULESS
Beoo PLMPING STATICON
CeosFQLALTZATICN BASIN
Heo o NITROGEN ADDITION
I,.,PHCSPHORLS ADDITION
LeooAERATED LAGCCN

INVESTMENT CCSTS:
1. CCNSTRLUCTICN 279500,00

2. LAND 4830,00
3. ENGINEERING 27950,00
4, CCNTINGENCY 27950,00
S, FVC LINER 7940,00
TCTAL 348170,00
YEARLY OPERATING CLCSTS
1, LABOR 6250,00
¢« PCWER , 82700,00
3, CHEMICALS 1860,00
U, MAINTENANCERELFPLIES 9600,00
S, PVC LINER . 380,00
TCTAL 101090.,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 101090,00
2. YEARLY INVESTMENT

CCST RFCCVERY 13930,00
3. DEPRECIATION 17170,00
TCTAL 132190,00
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TABLE 303

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-B-III
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

TTEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 97,9 PERCENT B0OD RECUCTION

TREATMENT MQDULESS
B.oo PUMPING STATICN
CowoEGLALIZATICN RASIN
FPeoo NITROGEN ADDITION
I,..PHACSPHNRLS ADDITICN
Leo o BERATED LAGOCN
BeoeaPUMPING STATICN
N,oesPUAL MFEDTA PRESSURE FILTRA'N

INVESTMENT CCSTS:

1, CCNSTRUCTICN - 300510.00
2. LAND 4830,00
3. ENGINEERING 30050,00
4. CONTINGENCY 30050.00
5. FVC LIMER 7940,00
TCTAL 373380,00
YEARLY CPERATING CCSTS:
1« LAEOR 250,00
€« PCWER B6960,00
3, CREMICALS 1860,00
4, MAINTENANCEBSUPPLIES 10230,00
5, PVC LINER 380,00
TCTAL 105680,00

TCYAL YEARLY CC8TS:
1o YEARLY CPERATING CCET 105680,00
es YEARLY INVESTMENT

CC8T RECCVERY 1d940,00
3, DEPRECIATION 18430,00

TCTAL 139050.00
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TABLE 304

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-B-1V
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

ITEMIZED €CCSY EUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.., 95.8 PERCENY FQC RECUCTION

TREATMENT MCDULES:
B1,,CONTRCL FCLSE
B,e  PUMPING STATICN
CoooEGLALIZATICN BASIN
Moo NITROGEN ARDITICN
1..,FHCSPHORLE ADDITICN
Koeoo ACTIVATED SLUDGE
CoeoSLUDGE THICKENER
Roso AERCKIF DIGESTCR
T..,S5ANC DRYING REDS

INVESTMENT CCSTS:

1e¢ CCNSTRUCTICA 263720,00
e LAND 15830,00
3. ENGRINFERING 26370,00
4., CCNTINGFNCY 26370,00
TCTAL 332290.00
YEARLY OPERATING CGSTS:
e LABCE 37480,00
2. PCUWER 19760.00
3, CHEMIfALS 1860,00
by, MAINTENANCERSULPPLIES 8920,00
TCTAL 68020,00

TCYAL YEARLY CCS8TS:
1o YEBFLY CPERATING CCST 68020.00
2. YEARLY INVESTMENT

CCET RFCCVERY 13260,00
3. PEPRECTIATION 15820,00
TCTAL ©7120,00
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The model plant assumes screening of the effluent prior to discharge.

‘Reduction Benefits: BOD: 95.8 percent
S§§: 92.5 percent

Alternative A 22-B-V - This alternative pkovides dual media filtration
in addition to the treatment chain in Alternative A 22-B-IV.

The resulting BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.16 kg/kkg (0.0090 1b/bu).

Costs: Total investment cost: $357,500
Total yearly cost: $103,990

An itemized breakdown of costs is presented in Table 305. It is assumed
that land costs $41,000 per hectare ($16,600 per acre). It is further
assumed that three operators are required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 97.9 percent
S§S: 96.3 percent

A cost efficiency curve is presented in Figure 311.

Alternative A 22-B-VI - This alternative replaces sand drying beds in
Alternative A 22-B-IV with vacuum filtration.

The resulting BOD waste load is 0.25 kg/kkg (0.014 1b/bu), and the
suspended solids load is 0.32 kg/kkg (0.018 1b/bu).

Costs: Total investment cost: $387,710
Total yearly cost: $106,650

An itemized breakdown of costs is presented in Table 306. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 95.8 percent
.S§S: 92.5 percent

Alternative A 22-B-VII - This alternative adds dual med1a filtration to
Alternative A 22-B-VI.

The resulting BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.16 kg/kkg (0.0090 1b/bu).

Costs: Total investment cost: $412,920
Total yearly cost: $113,510
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TABLE 305

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-8-V
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

IYEMIZED COST SUMMARY F(OFR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 97.9 PERCENT BOD REDUCTION

TREATMENT MCDULES?!

R1.,.CONTROL WCLSE
BoeoePLUMFING STATICN
CeesEQLALIZATICN BASIN
Feoo NITROCGFN ACDITICN
.o PHCSPHORUS ADDITICN
Koo odCTIVATED SLUDGE
CeeosSLLEGE THICKENER
PeeoAERLBIC CIGESTCR
T.eeSAND DRYING BEDS
Beoe PUMPING STATICN
NoeoDUAL MEDIA PRESSURE FILTRA!'N

INVESTMENY CCSTS:

i+ CCNSTRUCTICN 284730,00
2. LAND 15830.00
3., ENGINEERING 28470,00
4, CCONTINGENCY 28470,00
TCTAL 357500,00
YEARLY OPERATING CCSTS:!
1. LABOR 37480,00
2.« PCWER 24020,00
3. CHEMICALS 1860,00
4, MAINTENANCERSUPPLIES 9250,00
TCTAL 72610,00
TCTAL YEARLY CC8TS:
1, YEARLY CPERATING COST 72610,00
2, YEARLY INVESTMENT
CCS8T RECOVERY 14300,00
3, DEPRECIATICN 17080,00
TCTAL ' 103990,00

1096



L601

EARLY (Y) COST IN THOUSANDS OF DOLLARS

\

CAPITAL (C) AND Y

3%s8,3

3.0

274,.7

1.3

123,

97.¢

ar,

bl

_—______________——— Y
v

P e C e P EER e P TR et T R eN e er AP Er el e PR el Es PP RRELlr PP P ONss PRUNRELES PR PRePPea secssErTe

G140¢ 2.0 93,:¢ il €5,8¢ Se.CC §71.¢¢

FIGURE 311
INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY A 22-B-IV-V

8,00

96,0

100,0¢

Ldvdo



DRAFT

TABLE 306

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-B-VI
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

ITEMIZED COST SUMMARY FOR WASTEWATER TYREATMENT CHAIN
DESIGN EFFICIENCY,.,, 95.8 PERCENT BQD RECUCTICN

TREATMENT MCDULESS
‘ 81..,CONTROL KCLSE
ByeoPUMPING STATICN
CoesEGUALIZATION BASIN
Weo s NITRCGEN ANDDITION
I,..PHOSPHNRLS ADDITICN
K,oe ACTIVATED SLUDGE
B...SLLRGE THICKEMER
R,., .AERCRIC [DIGESTOR
S, VACUUM FILTRATICN
YoouHOLDING TANK

INVESTMENT CCSTS?

1. CCNSTRUCTICN 296720,00
2. LAND 31650,00
3. ENGINEERING 29670,00
4, CCNTINGENCY 29670.00
TCTaAL 387710.00
YEARLY OPERATING CCSTS?
{. LARDOR 37480,00
2., PCWER 22000,00
3, CHEMICALS 4350,00
4o MAINTEMANCERSULPPLIES 9510,00
TCTAL 73340.009

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 73340,00
2e YEARLY INVESTMENT

CCST RECCVERY 15510,00
3., DEPRECYATION 17800,00
TCTAL 106650,00
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An itemized breakdown of costs is presented in Tabie 307.. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assumes screening of the effluent prior te discharge.

Reduction Benefits: BOD: 97.9 percent
SS: 96.3 percent

A cost efficiency curve is presented in Figure 312.

Alternative A 22-8B-VIII - This alternative replaces the sand drying
beds in ATternative A 22-B-1V with spray irrigation.

The resulting BOD waste load is 0.25 kg/kkg (0.014 1b/bu), and the
suspended solids load is 0.32 kg/kkg (0.018 1b/bu).

Costs: Total investment cost: $388,320
Total yearly cost: $102,870

An itemized breakdown of costs is presented in Table 308. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 95.8 percent
SS: 92.5 percent

Alternative A 22-B-IX - This alternative adds dual media filtration to
Alternative A 22-B-VIII.

The resulting BOD waste load is 0.13 kg/kkg (0.0073 1b/bu), and the
suspended solids load is 0.16 kg/kkg (0.0090 1b/bu).

Cosfs: Total investment cost: $404,360
Total yearly cost: $107,620

An itemized breakdown of costs is presented in Table 309. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required. '

The model plant assumes screening of the effluent prior to discharge.

Reduction Benefits: BOD: 97.9 percent
SS: 96.3 percent

A cost efficiency curve is presented in Figure 313.
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TABLE 307

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-B-VI!
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

ITEMIZED €NST SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 97.9 PERCENT RCOD RECUCTICN

TREATMENT MCDULES?
Ry{,.CONTRUIL HCUSE
Beas PUMPING STATICN
CoaoEQLALTZATICN RASIN
Foeasoe NITRGGEN ADCITICN
T,0.PHOSPHCORLS ABDITICN
K, e ACTIVATED SLUDGE
BeesSLLDGE THICKENER
R, s AERCPIC DIGESTCR
S,..VACLUM FILTRATION
YeooHOLDING TAMK
Beao PUMEING STATION
NeooNUSL MEDYIA FRESSLRE FILTRAI'N

INVESTMENT CCSTS

1. CONSTRUCTICN 317730,00
2. LAND 31650,00
3. ENGINEERING 31770,0¢0
4, CCNTINGENCY 31770.00
TCTAL : 412920.,00
YEARLY OPERATING CCSTS:
1, LABOF 37480,00
2e PCREW 26260,00
4, MAINTENANCERSLPPLIES 5840,00
TCTAL 77930,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST 77930,00
2. YEARLY INVESTMENT

CCST RECOVERY 16520.,00
3. CEPRECIATION 19060,00

TCTAL 113510,00
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TABLE 308

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 27-B-VIII
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

TTEMIZED COSY SUMMARY FGR WASTEWATER TREATMENY CHAIN
DESIGN EFFICIENCY,., 95.8 PERCENT BOD RECUCTION

TREATMENY MCDULES:
B1..,COCNTROL KCLBE
Res s PUMFING STATION
CoeosEQUALIZATICN BASIN
Keoe NITROGEN ADDITION
T.0.PHCSPHORUE ADDITICN
Keoo ACTIVATED SLUDGE
GooeSLUDGE THICKENER
R,eeAERCBIC CIGESTQOR
Yoeeo HOLDING TANK
U.osSPRAY TRRIGATICN

INVESTMENT CCSTS?s

{. COCNSTRUCTICN I07640,00
2e¢ LAND 19160.00
1. ENGINEERING 30760,00
4e CCNTINGENCY 30760,00
TCvaL 388320.00
YEARLY CPERATING CCS8TS:
1. LABCR 37480,00
2. PCWER 20600,00
3. CHEMICALS 1860,00
&, MAINTENANCERSUPPLIES BGU40,00

TCTAL 68880,00

TCTAL YEARLY CC8TSt
1. YEARLY CPERATIMG CCST 68€80,00
2+ YEARLY INVESTMENT

CCET RECCVERY 15536,00
3. DEPRECIATION 18460,00
TCTAL 1n2870,00
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TABLE 309

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 22-B-IX
(GRAIN DISTILLERS OPERATING STILLAGE RECOVERY)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,ss 97,9 PERCENT BOD REDUCTICN

TREATMENT MCODULES:
B1,.CONTROL KWCUSE
BeoPUMPING STATION
CoesEQLALIZATION BASIN
K. o NITROGEN ADDITICN
1,..PHOSPHORUS ADDITION
K, ACTIVATED SLUDGE
CoesSLLNGE THICKENER
R.,.,AERCBIC CIGESTOR
YIOOHULDING TANK
UesoSPRAY TRRIGATION
R,..PUMPING BTATION
Neo,o .DUAL MEDIA PRESSURE FILTRAN

INVESTMENT CCS8T7S!

f+ CCNSTRUCTICN 321000,00
2. LAND 19160,00
3, FENGINEERING 32100,00
4, CCNTINGENCY 32100,00
TOTAL 404360,00
YEARLY OPERATING CCSTS:
t. LABGR 37480,00
2. PCWER 22250,00
3., CHEMICALS 1860,00
4., MAINTENANCERSUPPLIES 10600,00
TCTAL 72190,00
TCTAL YEARLY CCSTS:
{, YEARLY CPERATING CQOST 72160,00
2. YEARLY INVESTMENT
CO8T RECCVERY 16170.00
3., DEPRECIATINN 19260,00
TOTAL 107620,00
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Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcategory A 23 - Grain Distillers Not Operating Stills. -

A model plant representative of Subcategory A 23 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, five alternatives were selected as being
applicable engineering alternatives. These alternatives provide
for various levels of waste reductions for the model plant which
produces 50 kkg (2000 bu) per day.

Alternative A 23-I - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from

a 50 kkg (2000 bu) per day plant is 91 cu m (0.024 MG) per day. The
BOD waste load is 0.38 kg/kkg (0.021 1b/bu), and the suspended solids
load is 0.29 kg/kkg (0.016 1b/bu).

Costs: 0
Reduction Benefits: None

Alternative A 23-I1 - This alternative provides a pumping station
and aerated lagoon system.

The resulting BOD waste load is 0.06 kg/kkg (0.0034 1b/bu), and the
suspended solids load is 0.07 kg/kkg (0.0039 1b/bu).

Costs: Total investment cost: $133,720
Total yearly cost: $ 28,200

An itemized breakdown of costs is presented in Table 310. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one half-time operator is required.

Reduction Benefits: BOD: 85.7 percent
SS: 75.0 percent

Alternative A 23-III - This alternative provides in addition to Alter-
native A 23-1I dual media filtration.

The resulting BOD waste load is 0.03 kg/kkg (0.0017 1b/bu), and the
suspended solids load is 0.04 kg/kkg (0.0022 1b/bu).

Costs: Total investment cost: $149,750
Total yearly cost: $ 32,940

An itemized breakdown of costs is presented in Table 311. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one-half-time operator is required.

Reduction Benefits: BOD: 92.9 percent
SS:  87.5 percent

A cost efficiency curve is presented in Figure 314.
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TABLE 310

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 23-II
(GRAIN DISTILLERS NOT OPERATING STILLS)

ITEMIZED COST SUMMARY FOR WASTEWAYER TREATMENT CHAIN
NESIGN EFFICIENCY,., 85,7 PERCENY RCD REDUCTION

TREATMENT MCDULESS

' Beoo PUMPING STATION
Foooe NITRCGEN ADDITICN
T...PHOSPHCRUE ADDITICN
Leso AERATED LAGCON

INVESTMENT CCS8TS:

le CONSTRUCTICN 105670.00
e« LAND 3330,00
3. ENGINEERING 10570,00
4. CCNTINGENCY 10570,00
S« PVC LINER 350,00
TCTAL . ' 133720,00
YEARLY OPERATING CCSTS?
1. LABOK 6250,00
2. FPCWER 5170,00
3, CHEMICALS 60,00
4, MAINTENANCERSUPPLIES 47590,00
S. PVC LINER 60,00
TOTAL 16330,00

TCTAL YEARLY £C3TSt
l. YEARLY CPERATING CCST 16330,00
€. YEARLY INVESTMENT

CCST RECCVERY 5350,00
3, CEFRECIATION 6520,00
TCTAL 2820000
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TABLE 311

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 23-11I
(GRAIN DISTILLERS NOT OPERATING STILLS)

ITEMIZED COST SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 92.9 FERCENT ROD REDUCTICN

TREATMENT MCDULES:
Beso PUMFING STATICN
Feo o NITROGEN ARCITICN
I...PHCSPHORLS ADDTITICM
Leecd AERATEDR L AGCN
Peoeo PUVPING STATICH
NeoeoDUAL MFDI2 PRESSURE FILTRA'N

INVESTMENT CCSTE:

1. CCNSTRUCTICA 119040,00
2. LAND 3330,00
3, ENGINEERING 11900,00
4, CCNTINGENCY 11600,00
S, PVC LINER 3580,00
TCTAL 149750,00
YEARLY OPERATING CCSETS:
1. LARDR 6250.00
2. PCWER 6820,00
3., CHEMICALS £0,00
0, MAINTENANCERSLPPLIES  6440,00
S. PVC LINER 60,00
TCTAL 19630,00

YCTAL YEARLY CCSTS:
1. YEARLY CFERATING CCST 16630,00
2. YEARLY INMVESTMEMT

CCST RECCVERY 5960,00
3., CEPRECTIATICN 7320,00
TCTAL 32940,00
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Alternative A 23-1V - This alternative provides in addition to Alterna-
tive A 23-11 spray irrigation.

The resulting BOD waste load is zero, and the suspended solids load
is zero. '

Costs: Total investment cost: $224,040
Total yearly cost: $ 70,590

An itemized breakdown of costs is presented in Table 312. It is assumed
that l1and costs $4100 per hectare ($1660 per acre). It is further
assumed that one half-time operator is required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent

A cost efficiency curve is presented in Figure 315.

Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcategory A 24 - Molasses Distillers

A model plant representative of Subcategory A 24 was developed in
Section V for the purpose of applying control and treatment alternatives.
In Section VII, nine alternatives were selected as being applicable
engineering alternatives. These alternatives provide for various

levels of waste reductions for the model plant which produces 30,000

pg per day.

Alternative A 24-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from a
30,000 pg per day plant is 818 cu m (0.216 MG) per day. The BOD
waste load is 969 kg/1000 pg (2140 1b/1000 pg), and the suspended
solids load is 183 kg/1000 pg (403 1b/1000 pg).

Costs: 0
Reduction Benefits: None

Alternative A 24-1I - This alternative consists of concentrating high
strength molasses slops (stillage) by multi-effect evaporation, and then
treating evaporator condensate and all other wastes with a treatment

chain consisting of a control house, a pumping station, flow equalization,
nutrient addition, a complete mix activated sludge system, sludge thick-
ening, aerobic digestion, vacuum filtration, sludge storage and truck
hauling. Evaporation is predicted to have an investment cost of $2,193,310
and a yearly cost of $609,620. Evaporation is assumed to remove 97 per-
cent of the BOD and 99 percent of the suspended solids from high strength
wastes. Two day storage of distilling slops and seven day storage of
mo]assez by-product is provided, and all necessary pumping equipment is
included.
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TABLE 312

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 23-1V
(GRAIN DISTILLERS NOT OPERATING STILLS)

ITEMIZED COST SUMMARY FOP WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY, 100,00 PERCFANY BODR RERUCTICA

TREATMENT MCDULESS
ao » cp”NpTNG STATIUN
Foo  NITROEEN ACCITICN
Teee PHCSPHORUS ADDITICN
Leoo8ERATED L AGCCN
Y., o HOLDING TANK
Leso3PRAY TRRIGATICN

INVESTMENT CCSTS:

1e CONSTRULCTICN 174270,00
2e LAND 11320.00
3. ENGIMNEERING 17420,00
4, CCMTINGENCY 17430.,6G0
S. PVC LINER 3580.C0
TCTAL 224040,00
YEARLY CPERATING CLSTS:
' 1« LABOR 37480.00
2. PLWER 6130,00
3. CHEMICALS €0,00
4, MAIMTEMANCERSLPPLIES 7260,00
5 PVC LINER €0.,00
TCTAL 5099G,00

TCTAL YEARLY CCS1s:
1. YEARLY CPERATIMG COST 50990,00
2« YEAPLY INVESTMENT

CCST RECCVERY 89€0,00
3, DEPRECIATJCN 10640, 60
TCTAL 70560,00
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The resulting BOD waste load is 1.16 kg/1000 pg (2.56 1b/1000 pg), and
the suspended solids load is 0.69 kg/1000 pg (1.52 1b/1000 pg).

Costs: Total investment cost: $2,644,060
Total yearly cost: $ 698,640

An itemized breakdown of costs is presented in Table 313. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

It is recognized that, although not included in the above costs, add-
itional boiler and cooling capacity may be required for evaporation.
Cost recovery from saleable by-products is not reflected in the costs.

Reduction Benefits: BOD: 99.9 percent
SS: 99.6 percent

Alternative A 24-1II - This alternative consists of adding dual media
filtration to the treatment chain in Alternative A 24-I1I.

The resulting BOD waste load is 0.58 kg/1000 pg (1.28 1b/1000 pg), and
the suspended solids load is 0.35 kg/1000 pg (0.77 1b/1000 pg).

Costs: Total investment cost: $2,671,130
Total yearly cost: $ 705,710

An itemized breakdown of costs is presented in Table 314. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 99;9 percent
SS: 99.8 percent

A cost efficiency curve is presented in Figure 316.

Alternative A 24-1V - This alternative replaces vacuum filtration in
Alternative A 24-1I with spray irrigation of sludge.

The resulting BOD waste load is 1.16 kg/1000 pg (2.56 1b/1000 pg), and
the suspended solids load is 0.69 kg/1000 pg (1.52 1b/1000 pg).

Costs: Total investment cost: $2,638,610
Total yearly cost: $ 692,540

An itemized breakdown of costs is presented in Table 315. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 99.9 percent
SS: 99.6 percent
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TABLE 313

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-11
(MOLASSES DISTILLERS)

ITEMIZED COST SUMMARY F(ORF WASTEWATER TREATMENT CHWAIN
CESIGN EFFICIENCY,., 99,8 PERCENT BCD REOUCYION

TREATMENT MOUCULES:
R1, CONTROL HCUSF
Beoe PUMFING STATICN
F1..,MULTIPLE FFFECT EVAPCRATCR
Yeee HCLCING TANK
RyuoPUNPING STATION
Yoo o ROLDING TANK
Eoo o FUMPING STATION
B,e s PUMPING STATTICM
CoeosEGLAI TZATICN RASIN
Hoo o NITROCGEN ARDITION
To.sPHITSPHORLE 2DDITICN
Keoo ACTIVATED SLLDGE
Reoo RERCRIC DRIGESTCR
Seeoe VACULM FILTRATICN
YoooHOLRING TANK

INVESTMENT CCSTS:

le CCONSTRUCTICN 2181160,00
. LAND 26660,00
3. FENGINEERING 218120,00
U, CCNTINGENCY 218120,00
TCTAL 26dd060,00
YEARLY OPERATING CCSTS:
1o LABMR 74670,00
2, FCWER 339170,00
5, CHEMICALS 7350,00
Lo MAINTENMANCERSLPPLIES 40520,00
TCTAL 462010.00

TOTAL YEARLY CCSTSt
. YEARLY CPERATING CCST 482010,00
€. YEARLY [NMVESTMENT

CCST RECOVFRY 105760,00
3, DEPRECIATION 130870,00
TCTAL 698640,00
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TABLE 314

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-11I
(MOLASSES DISTILLERS)

ITEMIZED COST SUMMARY FOR KASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99.9 PERCENT BOD REDUCTION

TREATMENT MODULES:
Bi, .CONTRCL KCLUSE
B,os PUMPING STATICN
Fi..MULTIPLE EFFECT EVAPCRATCR
Yeos HOLDING TANK
Besa PUMPING STATICN
Yeoo HOLCING TANK
Beoes PUMFING STATICN
Beoo PUMPING STATICN
Coe o EGULALIZATICN BASIN
Heo o NITRCGEN ADPDITICN
TeoeoePHCSFHORUS ADDITICN
Keas ACTIVATED SLUDGE
Beeo SLUDGE THICKENER
R,.AERCRIC DIGESTCR
SeeosVALLIM FILTRATION
Yeeo HOLCING TANK
NeooDUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTS:

1« CCNSTRLCTICN 2203730,00
€e LAND 26660,00
3. ENGINEEFRING 220370,00
4, CCNTINGENCY 220370,00
TOTAL 2671130,00
YEARLY CPERATING CCSTS:
1. LABOR 76970,00
2e PCWER 343450,00
3« CHEMICALS 7350,00
4. MAINTENANCERSLPPLIES 40870,00
TCTAL U66640,00

TCTAL YEARLY CCSTS:
le YEARLY CPERATING CCST U666u0,00
€« YEARLY INVESTMENT
CCST RECGVERY 106850,00
3. DEPRECIATICN 132220,00
TCTAL 705710,00
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TABLE 315

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-1V
(MOLASSES DISTILLERS)

ITEMIZED COST SUMMARY FORK WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY... 99.3 PERCENT BROD REDUCTION

TREATMENT MODULES:
Bi,.CONTROL HWCLSE
B,, PUMFING STATION
Fi..MULTIPLE EFFECT EVAPGRATCR
Yoo o HOLDING TANK
B, PUMPING STATION
Yeoo FULDING TANK
B, oo PUMFING STATION
Beso PUMPING STATION
CoweEGLALIZATICN BASIN
hes e NITROGEN ADCITICN
1,..PHCSPHORUS ADDITICN
Keeoeo ACTIVATED SLUDGE
R,. AERCBRIC CIGESTOR
Yoo HOLCIMG TANK
UeeoSPRAY IRRIGATION

INVESTMENT CCSTS:

1. CCNSTRUCTICN 2183560,00
€« LAND 18330,00
3. ENGINEERING 2183€0,00
4, CCNTINGENCY 216360,00
TCTAL 2638610,00
YEARLY QPERATING CCSTS:
1. LABCR ‘ 74970,00
2., PCWER 337450,00
3. CHEMICALS 4390,00
4o MAINTEMANCERSLPPLIES 39180,00
TCTAL 455990,00

TOTAL YEARLY CCETSs
l. YEARLY CPERATING COST 455990,00
2. YEARLY INVESTMENT

CCSET RECCVERY 105540,00
3. DEPRECIATION 131010,00
TCTAL 6€92540,00
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Alternative A 24-V - This alternative provides in addition to Alternative
A 24-1V dual media filtration.

The resulting BOD waste load is 0.58 kb/1000 pg (1.28 1b/1000 pg), and the
suspended solids load is 0.35 kg/1000 pg (0.77 1b/1000 pg).

Costs: Total investment cost: $2,665,690
Total yearly .cost: $ 699,620

An itemized breakdown of costs is presented in Table 316. It is
assumed that land costs $4100 per hectare ($1660 per acre).
is further assumed that six operators are required.

Reduction Benefits: BOD: 99.9 percent
SS:  99.8 percent

A cost efficiency curve is presented in Figure 317.

Alternative A 24-VI - This alternative replaces vacuum filtration in
Alternative A 24-II with sand drying beds.

The resulting BOD waste load is 1.16 kg/1000 pg (2.56 1b/1000 pg), and
the suspended solids load is 0.69 kg/1000 pg (1.52 1b/1000 pg).

Costs: Total investment cost: $2,759,100
Total yearly cost: $ 718,490

An itemized breakdown of costs is presented in Table 317. It is
assumed that land costs $20,510 per hectare ($8300 per acre). It
is further assumed that six operators are required. '

Reduction Benefits: BOD: 99.9 percent
SS: 99.6 percent

Alternative A 24-VII - This alternative adds dual med1a filtration to
Alternative A 24-VI.

The resulting BOD waste load is 0.58 kg/1000 pg (1.28 1b/1000 pg), and
the suspended solids load is 0.35 kg/1000 pg (0.77 1b/1000 pg).

Costs: Total investment cost: $2,786,170
Total yearly cost: $ 725,560

An itemized breakdown of costs is presented in Table 318. It is
assumed that land costs $20,510 per hectare ($8300 per acre). It
is further assumed that six operators are required.

Reduction Benefits: - BOD: 99.9 percent
SS:  99.8 percent

A cost efficiency curve is presented in Figure 318.
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TABLE 316

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-V
(MOLASSES DISTILLERS)

ITEMIZED COST SULMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.»o 99,9 PERCENY BOD REDUCTION

TREATMENT MOOULESY
Ri,.CONTROL HCLUSE
Beo PUMPING STATION
Fl, .MULTIPLE EFFECT EVAPCRATCR
Yees HOLCING TANK
Beso PUMFING STATICN
YeaoHOLCING TANK
Boeaos PFUMFING STATICGN
Fo,oo FUMFING STATICON
CoooEGLALIZATICN BASIN
Heos NITROGEN ADDITICN
1,.,PHCSPHORLS ANDITICN
K,ooBCTIVATED SLUDGE
GooeSLUCGE THICKENER
R...,AERCRIC DIGESTOFR
Yoo HOLCING TANK
UseoSFRAY IRRIGATION
N,,sOUAL MECIA PRESSLRE FILTRAIN

INVESTMENTY CCSTS:

1+ CCNSTRUCTICA 2206140,00
€. LAND 18330,00
3, ENGINEERING 220610,00
4, CCNTINGENCY 220610,00
TCTAL 2665650.,00
YEARLY OPERATING CCSTS:
1. LABCR 74970,00
2. PCwWFR 341730,00
3. CHEMICALS 4390,00
4, MAINTENANCERSUPPLIES 39530,00
TCTAL 460620,00

TCTAL YEARLY CCSTS:
1, YEARLY OPERATING CCST 460620,00
€s YEARLY INVESTMENT

CCST RECCVERY 106630,00
3. DEPRECIATION 132370,00
TCTAL 699620,00
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TABLE 317

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-VI
(MOLASSES DISTILLERS)

ITEMIZED COST SUMMARY F(OR WASTEWATER TREATMENTY CHAIN

DESIGN EFFICIENCY,., 99,8 PERCENT BOD REDUCTION

TREATMENT MODULES?

INVESTMENT CCSTS?

Bl.,C0ONTROL KWCLUSE

BeoeoPUMFING STATION
F1,,MULTIPLE EFFECT EVAPCRATCR
YOQDHOLQING TANK

Beooe PUMFING STATION

Yooo HULDING TANK

BesoPFUMFING STATINN

Beoa PUMPING STATION
CoeosEQUALTIZATICN BASIN
Heoo NITROGEN ADDITICN
IeeoPHCEPRORUS ADDITICN
K,, s ACTIVATEDR SLUDGE
GooeSLLRGE TRICKENER
Koo ofEBCRIC DIGESTCFR
TeeaSAND DRYING REDS

le CCNSTRUCTICA 2280360,00
2. LAMD 22660,00
Se ENGINEEFING 228040,00
4 CCNTINGENCY 228040,00
TCYAL 2759100,00
YEARLY CPERATING CCSTS:
1. LABCR 74670,00
2. PCWER 336600,00
3. CHEMICALS 4390,00
4, MAINTENANCERSLPPLIES 55350,00
TCTAL 471310,00

TCTAL YEARLY CCSTS:

1. YEARLY CPERATING CCST 471310,00
€. YEARLY INVESTMENT

CCST WECCVERY 116360,00
3. DEPRECIATION 136820,00
TCTAL 718490,00
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TABLE 318

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-VII
(MOLASSES DISTILLERS)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CKAIN
DESIGN EFFICIENCY.as 99,9 PERCENT BOD REDUCTION

TREATMENT MODULES:
' Bl,.,CONTROL MWGLSE

BeooPUMPING STATION
F1,.MULTIPLE EFFECT EVAPCRATCR
Y.eoHOLDING TANK
Beos PUMPING STATION
Yeoe e HOLDING TANK
B...PUMPING STATION
Beoeo PUMPING STATICN
CooeEWLALIZATICN BASIN
Meeos NITROGEN ADDITICN
IeesPHGSPHORLS ADDITION
Keos ACTIVATED SLUDGE
G.ooSLUDGE THICKENER
Ree AERCBIC DIGESTOR
TeoeoSAND DRYING BEDS
NeeoDUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CC8TS:

1+ CCNSTRUCTICN 2302930,00
2. LAND 22660,00
3. ENGINEEPING ' 230290,00
4. CONTINGENCY 230290,00
TOTAL 2786170,00
YEARLY CPERATING CUSTS:
1. LABOR 74870,00
2. PCWER 340880.00
3. CHEMICALS 390,00
4., MAINTENANCERSULPPLIES 55690,00
TCYAL 475930,00

TCYAL YEARLY CCSTS:
1. YEARLY CPERATING COST 47%930,00
2. YEARLY INVESTMENT

CCS8T RECCVERY 111450,00
3. TEPRECIATINN 138180,00
TCTAL 725560,00
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Alternative A 24-VIII - This alternative replaces the activated sludge
and sludge handling modules in Alternative A 24-II with an aerated
lagoon system.

The resulting BOD waste load is 1.16 kg/1000 pg (2.56 1b/1000 pg), and
the suspended solids load is 0.69 kg/1000 pg (1.52 1b/1000 pg).

Costs: Total investment cost: $2,665,800
Total yearly cost: 800,510

An itemized breakdown of costs is presented in Table 319. It is
assumed that Tand costs $4100 per hectare ($1660 per acre). It is
further assumed that six operators are required.

Reduction Benefits: BOD: 99.9 percent
| SS: 99.6 percent
Alternative A 24-IX - This alternative provides in addition to
Alternative A 24-VIII dual media filtration.

The resulting BOD waste load is 0.58 kg/1000 pg (1.28 1b/1000 pg), and
the suspended solids load is 0.35 kg/1000 pg (0.77 1b/1000 pg).

Costs: Total investment cost: $2,692,880
Total yearly cost: $ 807,580

An itemized breakdown of costs is presented in Table 320. It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that six operators are required.

Reduction Benefits: BOD: 99.9 percent
SS: 99.8 percent

A cost efficiency curve is presented in Figure 319.

Cost and Reduction Benefits of Alternative Treatment Technologies for
Subcategory A 25 - Bottling and Blending of Beverage Alcohol

Two model plants representative of Subcategory A 25 were developed

in Section V for the purpose of applying control and treatment alternatives.
In Section VII, three alternatives were selected as being applicable
engineering alternatives for each model plant. These alternatives

provide for various levels of waste reductions for the model plants.

Model plant A produces a flow of 4 cu m/day (0.001 MGD).

Alternative A 25-A-1 - This alternative assumes no treatment and no
reduction in the waste load.

Costs: 0
Reduction Benefits: None
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TABLE 319

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-VIII
(MOLASSES DISTILLERS)

ITEMIZED €CST SULMMARY FGF WASTEWATER THEATMENT CHAIN
DESIGN EFFICIENCY..., 96.8 FERCENT BCD PEDUCTION

TREATMENT MODULES?Y
B, .LONTROL KWCLSE
R,. .FUMPING STATION
F1,.MULTIPLF EFFECT EVAPCRATCR
Yoo HCLCING TAANK
Y,e HILDING TANK
Q.o aPLUMPING 8TATICON
B.nsPUMPINGR STATICN
CoweENLALTZATICN BASIN
FHeasNITRCGFN ABDITICN
TeosPHCSPHORLS ACDITICN
L,..0ERATER L ARRCCN

INVESTMENT CCSTS?

1, CONSTRUCTICN 2206570,00
2. LAND 5830,00
3, FNGINEERING 220660,00
4. CONTINGENFY 2206€0,00
S. ©VC LINER 12080,00
TCTAL | 2665800,00
YEARLY OPERATING CLSTSe
- 1. LABOR ‘ 74970.00
2. PCWFR 437430,00
3, CHEMICALS 4390,00
4, MAINTENANCERSLPPLIES 43640,00
S. PVC LINER 450,00
TCTAL S608R0,00

TCTAL YEARLY CCS8TS:
1. YEARLY CFERATING CCST 560880,00
ge YEARLY INVESTVMENTY

COST RECNVERY 1066306,00
3, CEPRECTATION 133000,00
TCTAL 800510,00
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TABLE 320

ITEMIZED COST SUMMARY FOR ALTERNATIVE A24-IX
(MOLASSES DISTILLERS)

TTEMIZED €OST SUMMARY FNR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,ee 99,9 PERCENT BCD REDUCTION

TREATMENT MODULES?Y
Bl..,CONTROL mCUSE
R,eoPUMPING STATION
F{, ,MULTIPLE EFFECT EVAPCRATECR
Yoo HOLRING TANK
B.os . PUMPING STATION
Yoo HCLDING TAMK .
A, . PUMPING STATION
FeoeoPUMFING STATICON
CoeoERUALIZATICN BASIN
H.ouo NITROGEN ADDITION
l1...PHCSPHORLS ADDITICN
L.e JAERATED LAGCON
New,DUAL MFRTA PRESSURE FILTRA'N

INVESTYMENT CCSTS:

1« CCNSTRUCTICN 2229150,00
2« LAND S830,00
3. ENGINEERING 222910,00
4o CCONTINGFRCY 222910,00
S. FVC LINEFR 12080,00
TCTAL 26G2880,00
YEARLY OPERATING CCS8TS:
1. LABOP 74670,00
2. FCwER 441700,00
3, CHEMTCALS 439¢,00
4, MAINTEMANCERSLPPLIES 44000,00
S5« PVC LINER 450,00
TCTAL S65510.00

TCTAL YEARLY CCSTS:?
1. YEARLY CPERATING COST S65510,00
2o YEARLY IMVESTMENT

CCST RECCVERY 107720,00
3., CEPRECIATION 134350,00
TCTAL BO7580,00
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Alternative A 25-A-II - This alternative provides daily truck hauling
of all plant process wastes to municipal treatment facilities or
approved land disposal sites. A holding tank is provided.

The resulting BOD waste load is zero, and the suspended solids load is
zero.

Costs: Total investment cost: $12,860
Total yearly cost: $16,470

An itemized breakdown of costs is presented in Table 321. It is assumed
that land costs $4100 per hectare ($1660 per acre). It is further
assumed that no operators are required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent

Alternative A 25-A-II1I - This alternative provides for spray irrigation
of the final effluent. A holding tank, pump, and pipelines are provided.

The resu]tihg BOD waste load is zero, and the suspended solids load is
zero.

Costs: Total investment cost: $38,270
Total yearly cost: $ 5,210

An itemized breakdown of costs is presented in Table 322. It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that no operators are required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent

Model plant B has a flow of 40 cu m (0.01 MG) per day.

Alternative A 25-B-I - This alternative assumes no treatment and no
reduction in the waste load.

Costs: ' 0
Reduction Benefits: None

Alternative A 25-B-1I - This alternative provides daily truck hauling
for all plant process wastes to municipal treatment facilities or
approved land disposal sites. A holding tank is provided.

The resulting BOD waste load is zero, and the suspended solids load is
zero.

Costs: Total investment cost: $ 14,670
Total yearly cost: $153,470
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TABLE 321

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 25-A-11
(BOTTLING AND BLENDING OF BEVERAGE ALCOHOL)

ITEMIZED COST SUMMARY FOR WASTEWAYER TREATMENT CHAIN
DESIGN EFFICIENCY,,.100.C PERCENT BROD REDUCTICN

TREATMENT MOOULESe
Yeo s HOLDING TANK
Veous TRUCK WALLING

INVESTMENT CCSTS?

1. CCNSTRLCTION 8450,00
2. LAND 2670,00
3, ENGINEERING A 850,00
4. CONTINGENCY 850,00
TCTAL 12860,00
YEARLY OPERATING CCSTS: |
1. LABOR 0.0
2, PCWER 0.0
3, CHEMICALS 0,0
4, MAINTENANCESSUPPLIES 15450,00
TCTAL 15450,00

TOTAL YEARLY CCSTSs
{, YEARLY CPERATING COST 15450,00
2. YEARLY INVESTMENT

CCST RECCVERY 510,00
3, DEPRECTIATION 510,00
TCTAL , 16470,00
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TABLE 322

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 25-A-T1If

(BOTTLING AND BLENDING OF BEVERAGE ALCOHOL)

ITEMIZED €OST SUMNAPY FORF WASTERATER TRES
DESIGN EFFTCIENCY,,.$00.0 PERCENT 8CD RED

TREATMENT MCODULES:
Yeoo RULDING TANK
UeoosSPRAY IRRIRATION

INVESTMENT CCSTS:
i1 CCNSTRUCTICN
2, LAND
3¢ ENGINEERING
g, CCNTINGENCY
TCTAL

YEARLY CPeRATING CCSTS:
1« LABOR
2. PCWER
3. CHEMICALS
G MBINTENANCERSUPPLIES
TCTAL

TOTAL YEARLY CCS8TSt
1o YEARLY CPERATING CCST
2. YFARLY INVESTMENY
CCST RECCVERY
) 3s DEFRECIATTION
TCTAL

1129

TMENT CHAIN

UCTICA

26360,.00
3000,00
2940,00
2Gd0,.00

38270.00

0.0
40,00

0,0
1080,00
te20,00

1920,00
1530,00

17¢0,00
S210,00
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\n itemized breakdown of costs is presented in Table 323. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that no operators are required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent

Alternative A 25-B-1II - This alternative provides truck hauling on

a monthly basis for redistillation residue, bad product, and deminer-
alizer regeneration. It is assumed these wastes are collected in
holding tanks. Al1 other process wastes are spray irrigated. A
holding tank, pump, and pipeline are provided.

The resulting BOD waste load is zero, and the suspended solids load
is zero.

Costs: Total investment cost: $48,860
Total yearly cost: $ 6,360

An itemized breakdown of costs is presented in Table 324. It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that no operators are required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent

Cost and Reduction Benefits of Alternative Treatment Technologies for

Subcategory A 26 - Soft Drink Canners

A model plant representative of Subcategory A 26 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, seven alternatives were selected as being
applicable engineering alternatives. These alternatives provide
for various levels of waste reductions for the model plant which
produces 309 cu m (81,500 gal) per day.

Alternative A 26-1 - This alternative assumes no treatment and no re-
duction in the waste load. It is estimated that the effluent from a
309 cu m (81,500 gal) per day plant is 229 cu m (0.0605 MG) per day.
The BOD waste load is 1.02 kg/cu m (0.505 1b/1000 gal), and the
suspended solids load is 0.123 kg/cu m (1.03 1b/1000 gal).

Costs: 0
Reduction Benefits: None

Alternative A 26-11 - This alternative provides a control house, flow
equalization, nutrient addition, a complete mix activated sludge
system, sludge thickening, and spray irrigation of sludge.

The resulting BOD waste load is 0.052 kg/cu m (0.43 1b/1000 gal), and
the suspended solids load is 0.030 kg/cu m (0.25 1b/1000 gal).
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TABLE 323

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 25-B-1I
(BOTTLING AND BLENDING OF BEVERAGE ALCOHOL)

ITEMIZFD COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.,100,0 FERCENT BOD REDUCTION

TREATMENT MODULES:
YoeeoHOLDING TANK
Vees TRUCK WALLING

INVESTMENTY CCSTS:

1+ CCNETRLUCTICN 9940,00
€o LAND 2750,00
3, ENGINEERING 990,00
4e CCNTINGENCY 960,00
TCYAL 14670,00
YEARLY QPERATING €CCSTSt
e LA&BOR 0.0
2, PCWER 0.0
3. CHEMICALS 0.0
4., MAINTENANCERSLPPLIES 152280.00
TCTAL 152280.,00

TCTAL YEARLY CCSTS3
e YEARLY CPERATING COST 152280,00
c. YEARLY INVESTMENT

CCST KECCVERY 590,00
3, CFPRECIATION 600,00
TCTAL 153470.0¢
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TABLE 324

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 25-B-III
(BOTTLING AND BLENDING OF BEVERAGE ALCOHOL)

ITEMTZED COST SUMMARY FCP WASTEWATER TREATMENT CHAIN

DESIGN EFFYCIENCY,..100,0 PERCENY BOD RERUCTICN

TREATMENT MCUULES
YoooHULDING TANK
UsooeSPRALY TRRIGATION

INVESTMENT CCSTSe
1. CCONSTRUCTICA
2, LAND
3. FENGINEEKRTNG
d4e CONTINGENCY
TCTAL

YEARLY CPERATING CCSTS:
1., LABTR
' PLwER
3, (WEMICELS
de MAIWNTYENANMNCERSLPPLIES
TCTAL

TOTAL YEARLY CCSTS:
1. YEARLY CPERATING CCST
2e YEARLY IMVESTMENT
CCST RECCVERY
3, DEPRECIATION
TCTAL

1132

37110.00
4330,00
3710,00
3710,00

48860,00

0.0
8B0.00

0.0
1300.00
2120,00

2180,00
1950,00

2230,00
£360,00
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Costs: Total investment cost: $238,880
Total yearly cost: $ 49,390

An itemized breakdown of costs is presented in Table 325. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 94.9 percent
SS: 76.0 percent

Alternative A 26-1I1 - This alternative provides in addition to Alter-
native A 26-II dual media filtration.

The resulting BOD waste load is 0.026 kg/cu m (0.22 1b/1000 gal), and
the suspended solids load is 0.015 kg/cu m (0.13 1b/1000 gal).

Costs: Total investment cost: $258,070
Total yearly cost: $ 55,010

An itemized breakdown of costs is presented in Table 326. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 97.5 percent
SS: 88.1 percent

A cost efficiency curve is presented in Figure 320.
Alternative A 26-1V - This alternative provides a control house, flow

equalization, nutrient addition, a complete mix activated sludge system,
and sludge thickening.

The resulting BOD waste load is 0.052 kg/cu m (0.43 1b/1000 gal), and
the suspended solids load is 0.030 kg/cu m (0.25 1b/1000 gal).

Costs: Total investment cost: $210,270
Total yearly cost: $ 47,070

An itemized breakdown of costs is presented in Table 327. It is
assumed that Tand costs $41,000 per hectare ($16,600 per acre). It
is further assumed .that one operator is required.

Reduction Benefits: BOD: 94.9 percent
SS: 76.0 percent

Alternative A 26-V - This alternative provides,in addition to alter-
native A 26-1V dual media filtration. -

The resulting BOD waste load is 0.026 kg/cu m (0.22 1b/1000 gal), and
the suspended solids load is 0.015 kg/cu m (0.13 1b/1000 gal).
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TABLE 325

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 26-11
(SOFT DRINK CANNERS)

"ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
JESIGN EFFICIENCY... 95,0 PERCENT BOD REDUCTICN

TREATMENY MCDULES:
Bl.,CONTROL WCUSE
BaooPUMPING STATICN
CooeEQGUALIZATICN BASIN
Heso e NITROGEN ADRDITION
KeoaoACTIVATED SLUDGE
GesSLUCGE THICKENER
Yoo o HOLDING TANK
UeeosSPRAY TRRIGATICN

INVESTMENT CCS8TS1

1 CONSTRUCTICAN 185180,00
€« LAND 16660,00
3. ENGINEERING 18520,00
de CCONTINGEMCY 18520,00
YCTAL 238880,00
YEARLY OPERATING CCSTS:
1. LABOR 12490,00
2. PCWER 840,00
3. CHEMICALS 890,00
4o MAIMTENANCERSUPPLIES 5400,00
TCTAL 28720,00

TCTAL YEARLY cCsTse
1. YEARLY CPERATING CCST 28720,00
e YEARLY INVESTMENT

CCST RECCVERY 9560,00
35, DEPRECI&TION 11110,00
TCTAL 49350,00
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TABLE 326

ITEMIZED COST SUMMARY FOR ALTERNATIVE .A 26-1II
(SOFT DRINK CANNERS)

ITEMIZFD COST SUMMARY FUR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 97,5 PERCENT RCD REDUCTION

TREATMENY MCDULES:
B1..COCMNTROL KCUSE
Boeo PUMPING STATION
CowsEQUALTIZATICN BASIN
Hoo « NITRCGEN ADDITIOCON
Keoe o ACTIVATED 8LUDGE
Q...SLLDGE THICKENER
Yeo s HOLDING TANK
UeeoSPRAY TRRIGATION
B.eo PUMPING STATION
NeooeDUAL MEDIA PRESSULRE FILTRAIN

INVESTMENT COSTS?

1. CCMSTRUCTICN 201170.00
de LAND 16660,00
3, ENGINEERING 20120,00
4. CONTINGENCY 20120,00
TOTAL 258070,00
YEARLY CPERATING CCSTS:
i« LABOR 12490,00
2o PCWER 12850,00
3. CHEMICALS 890,00
4. MAINTENANCERSUPPLIES 639C,.00
TCTAL 32620,00

TCTAL YEARLY CCS8TS:
1« YEARLY CPERATING COST 32620,00
2s YEARLY INVESTMENT

CCST RECCVERY 10320,00
3. CEPRECTIATION 12670,00
TCTAL 55010,00

1135



g€l

CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS

258.,¢

LY
™
w

o

a1, !

190,¢

{176,¢

[A)

INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY A 26, ALT. 26-1I1-A26-111

¢
I, |
Sler Reict e3.3f_ S..ts es.3e sesct  er.ce  se.ee 95,60 100,00
EFFICIENCY
FIGURE 320

14w 1



JRAFT

TABLE 327

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 26-1V
(SOFT DRINK CANNERS)

ITEMIZED COST 8UMMARY FOR WASTEWAYER TREATMENT CHAIN
DESIGN EFFICIENCY,., 95,0 PERCENT BOD REDUCTION

TREATMENY MCDULES:
' Bi{,.CONTRCOL ®WCLSE

B,ss PUMPING STATIGN
CeaEQUALIZATION BASIN
Pes e NITROGEN ADPITICON
K, o ACTIVATED SLUDGE
CoooeSLUDGE THICKENER
Yeoo HOLCING TANK

INVESTMENT CCST8¢

1. CCNSTRLETICN 153010,00
2+ LAND 26660,00
3, ENGINEERING 15300,00
4, CCNTINGENCY 15300,00
TCTAL 210270,00
YEARLY QPERATING CCSTS3
1. LABOR 12490,00
€. PCWER 9100,00
3. CHEMICALS 860,00
4, MAINTENANCERSLFPLIES 7000,00
TCTAL 29480,00

TCTAL YEARLY CCSVSt
1, YEARLY CPERATIANG CCST 29480,00
ds YEBRLY INVESTMENT

COST RECUVERY 8410,00
3. DEPRECIATICN 910,00
TCTAL 47070,00
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Costs: Total investment cost: $227,790
Total yearly cost: $ 52,630

An itemized breakdown of costs is presented in Table 328.s It is
assumed that land cost $41,000 per hectare ($16,600 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 97.5 percent
SS: 88.1 percent

A cost efficiency curve is presented in Figure 321.

Alternative A 26-VI - This alternative provides flow equalization,
nutrient addition, and an aerated lagoon system.

The resulting BOD waste load is 0.052 kg/cu m (0.43 1b/1000 gal), and
the suspended solids load is 0.030 kg/cu m (0.25 1b/1000 gal).

Costs: Total investment cost: $204,690
Total yearly cost: $ 66,240

An itemized breakdown of costs is presented in Table 329. It is
assumed that Tand costs $4100 per hectare (1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits: BOD: 94.9 percent
SS: 76.0 percent

Alternative A 26-VII - This alternative provides in addition to Alter-
native A 26-VI dual media filtration.

The resulting BOD waste load is 0.026 kg/cu m (0.22 1b/1000 gal), and
the suspended solids load is 0.015 kg/cu m (0.13 1b/1000 ga]?.

Costs: Total investment cost: $223,890
Total yearly cost: $ 71,860

An itemized breakdown of costs is presented in Table 330. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits: BOD: 97.5 percent
SS: 88.1 percent

A cost efficiency curve is presented in Figure 322.
Cost and Reduction Benefits of Alternative Treatment Technologies

for Subcategory A 27 - Soft Drink Bottling or Combined
Bottling/Canning Plants

A model plant representative of Subcategory A 27 was developed in
Section V for the purpose of applying control and treatment alter-
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TABLE 328

ITEMIZED COST SUMMARY FOR ALTERNATIVE A 26-V
(SOFT DRINK CANNERS)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.. 97.5 PERCENT BOD RECUCTION

TREATMENT MODULES:
B1,,CONTRCL MCLSE
BeooPUMPING STATION
CesEQUALIZATICN BASIN
Meeo NITROGEN ABDITICN
Kyes ACTIVATEDL SLUDGE
R, ..8LLDGE THICKENER
Yoo o HOLDING TANK

NoooOUAL MEDIA PRESSURE FILTRA'N

INVESTMENT €cOSTS:

1. CCNSTRUECTICA 169000,00
2. LAND 24960,00
3. ENGINEERING 16900,00
4, CONTINGENCY 16900,00
1CTAL 227790,00
YEARLY OPERATING CCSTSt
1. LABOR 12490,00
2, PCWER 12010,00
3, CHEMICALS 850,00
4. MAINTENANCERSLPPLIES  7690,00
TOTAL 33380,00

TCTAL YEARLY €CSTS: .
1., YFEARLY CPERATING CCOST 33380,00
2, YEARLY INVESTMENT

CGST RECCVERY 9110,00
3« DEPRECIATION 10140,00
TCTAL 52630,00
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TABLE 329

ITEMIZED COST SUMMARY FOR ALTERNATIVE A26-VI
(SOFT DRINK CANNERS)

ITEMIZED COST SUMMARY FOR WASTEKATER TREATMENT CHAIN
DESIGN EFFICIENCY,.., 94,3 PERCENT BOD REDUCTION

TREATMENT MCDULES}
Beso PUMPING STATICN
CossEQUALIZATICN BASIN
Heoo NITROGEN ADDITICN
LeooBERATED LAGOCN

INVESTMENT CCSTS!t

1., CCNSTRUCTICN 164360,00
2. LAND 3580,00
3, ENGINEERING 16440,00
4, CCNTINGENCY 16440,00
S PVC LINER 3870,00
TCYAL 204690,00
YEARLY OPERATING CCSTS?
1, LABOR 250,00
2, POWER 35480,00
3, CHEMICALS 890,00
4, MAINTENANCERSUPPLIES 5210,00
S, PVC LINER 160,00
TCTAL 47990,00

TCTAL YEARLY CCSTS!
1. YEARLY CPERATING COST 47990,00
2. YEARLY INVESTMENTY

CCST RECCVERY 860,00
3, DEPRECIATION 10060,00
TCTAL 66240,00
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TABLE 330

ITEMIZED COST SUMMARY FOR ALTERNATIVE A26-VII
(SOFT DRINK CANNERS)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 97.5 PERCENT BCD REDUCTION

TREATMENT MODULES:
Beeo PUMPING STATION
CoasEGLALIZATICN BASIN
H.o e NITRGGEN ADDITICN
LeeoAERATED LAGCCN
Beoo PUMPING STATION
NeooDUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTSs

1. CONSTRUCTICN 180360,00
2e LAND 3580,00
3. ENGINEERING 18040,00
4, CCNTINGENCY 18040,00
Se PVC LINER 3870,00
TCTAL ; 223890,00
YEARLY OPERATING CCS8TS:
1 LABOK 6250,00
€. PCWER 38360,00
3. CHEMICALS 890,00
4o MAINTENANCERSLPFPLIES 6190,00
5, PVC LINER 160,00
TCTAL 51880,00

TCTAL YEARLY CCS8TS:
1o YEARLY CPERATING CCST S1880,00
2e YEARLY INVESTMENT

CGC8Y RECCVERY 8960,00
3. CEFRECIATION 11020,00
TCTAL 71860,00
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n.tives. In Section VII, seven alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which produces
136 cu m (35,900 gal) per day.

Alternative A 27-1 - This alternative assumed no treatment and no re-
duction in the waste load. It is estimated that the effluent from

a 136 cu m (35,900 gal) per day plant is 477 cu m (0.126 MG) per day.
The BOD waste load is 2.30 kg/cu m (19.2 1b/1000 gal), and the
suspended solids load is 0.38 kg/cu m (3.2 1b/1000 gal).

Costs: 0
Reduction Benefits: None

Alternative A 27-1I1 - This alternative provides a control house,
flow equalization, neutralization, nutrient addition, a complete mix
activated sludge system, sludge thickening, and spray irrigation of
sludge.

The resulting BOD waste load is 0.24 kg/cu m (2.00 1b/1000 gal), and
the suspended solids load is 0.14 kg/cu m (1.17 1b/1000 gal).

Cbsfﬁ: Total investment cost: $289,990
Total yearly cost: $ 65,980

An itemized breakdown of costs is presented in Table 331, It is
assumed that land costs $20,510 per hectare ($8300 per acre). It is
further assumed that one operator is required.

Reduction Benefits: BOD: 89.4 percent
SS: 63.0 percent

Alternative A 27-111 - This alternative provides in addition to
Alternative A 27-11 dual media filtration.

The resulting BOD waste load is 0.123 kg/cu m (1.03 1b/1000 gal), and
the suspended solids load is 0.07 kg/cu m (0.584 1b/1000 gal).

Costs: Total investment cost: $313,900
Total yearly cost: $ 72,700

An itemized breakdown of costs is presented in Table 332. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 94.7 percent
SS:  81.5 percent

A cost efficiency curve is presented in Figure 3.3.
Alternative A 27-IV - This alternative provides a control house, flow

equalization, neutralization, nutrient addition, a complete-mix activated
sludge system, and sludge thickening.
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TABLE 331

ITEMIZED COST SUMMARY FOR ALTERNATIVE A27-1I
(SOFT DRINK PLANTS EXCEPT A26)

ITEMIZED cNST SUMMARY FOR WASTEWATER TREATMENY CHAIN

DESIGN EFFICIENCY,.. 89,4 PERCENT ROD REDUCTICN

TREATMENT MODULES

INVESTMENT CCSTS1t

!
Bi, CONTROL WCUSE

B,o .PUMPING STATION
Coos EQUALIZATICN BASIN
FouoACID NEUTRALIZATICN
.. NITROGEN ADDITICN
KoeasACTIVATED SLUDGE
D4esSLLDGE THICKENEP
YoooHOLDING TANK
UssoeSPRAY IRRIGATICN

1. CCNSTRUCTICN 225690,00
2., LAND 19160,00
3. ENGINFERING 22570,00
4, CCNTYINGENCY 22%570,00
TCTAL 289960,00
YEARLY OPERATING CCS8TYS:
t. LaBNP 18740,00
¢. PUOXER 11580,00
2., CHEMICALS 4520,00
4., MAINTENANCERSLPPLIES 6000,00
TCTAL 40840,00
TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCET 4CB40,00
¢s YEARLY INVESTMENT
CCET RFCCVERY 11600,00
3, DEPRECIATICA 13540,00
TCTAL K5680,00
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TABLE 332

ITEMIZED COST SUMMARY FOR ALTERNATIVE A27-1I1
(SOFT DRINK PLANTS EXCEPT A26)

YTEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.,, 94,7 PERCENT BCD REDUCTICN

TREATMENT MODULES:
Bi,..,CONTROL KCUSE N
B,,.PUMFING STATION
CoooEQLALIZATICN BASIN
FooesACID NEUTRALTIZATICN
Feoeo MITROGEN ADDITICN
K,eo ACTIVATED SLUDGE
GoasSLLDGE THRICKENER
Yoo HOLOING TENK
UeaaSPRAY TRRICATICN
R,.ooPUMPING STATION
N,, DAL MECIA PRESSURE FILTRAI'N

INVESTMENT CCS8TS:

te CONSTRUCTICN 24S620,00
€« LAND 19160.00
3. ENGINEERING 24560,00
4o COCNTINGENCY 24560,00
TCTAL 313900,00
YEARLY CPERATING CCSTS:
te LABOR 18740,00
2. PCHER 15830,00
3. CHEMICALS us20,00
4o MAINTENANCERSLPPLIES 6310,00
TCTAL 45400,00

TOTAL YEARLY CCSTS:!
e YEAKRLY CPERATING CCST 45400,00
2« YEARLY INVESTMENT

CCST RECCVERY 12560,00
3. CEPRECIATION 14740,00

TCTAL 72700,00
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The resulting BOD waste load is 0.24 k /cum (2.00 1b/1000 gal), and the
suspended solids load is 0.14 kg/cu m ?1.17 1b/1000 gal).

Costs: Total investment cost: $264,650
Total yearly cost: $ 61,140

An itemized breakdown of costs is presented in Table 333. It fis-.
assumed that land costs $41,000 per hectare ($16,600 per acre). It
js further assumed that one operator is required.

Reduction Benefits: BOD: 89.4 percent
SS: 63.0 percent

Alternative A 26-V - This alternativé&i nrovides in addition to Alternative
A 26-1V dual media filtration.

The resulting BOD waste load is 0,123 kg/cu m (1.03 1b/1000 gal), and
the suspended so]jds load is 0.07 kg/cu m (0.584 1b/1000 ga]?

CoSEsE Total investment cost: '$288,560
Total yearly cost: $ 67,840

An itemized breakdown of costs is presented in Table 334. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 94.7 percent
SS: 81.5 percent

A cost efficiency curve is presented in Figure 324.

Alternative A 27-VI - This alternative provides flow equalization,
neutralization, nutrient addition, and an aerated lagoon system.

The resulting BOD waste load is 0.24 kg/cu m (2.00 1b/1000 gal), and
the suspended solids load is 0.14 kg/cu m (1.17 1b/1000 ga]?

Costs: Total investment cost: $243,870
Total yearly cost: $ 78,820

An itemized breakdown of costs is presented in Table 335. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits: BOD: 89.4 percent
SS: 63.0 percent

Alternative A 27-VII - This alternative provides in addition to Alter-
native A 27-VI dual media filtration.

The resulting BOD waste load is 0.123 kg/cu m (1.03 1b/1000 gal), and
the suspended solids Toad is 0.07 kg/cu m (0.584 1b/1000 gal).
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TABLE 333

ITEMIZED COST SUMMARY FOR ALTERNATIVES A27-1V
(SOFT DRINK PLANTS EXCEPT A26)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 89,4 PERCENT BCD REDUCTICN

TREATMENY MODULES?®
B1,,CONTRCL HKCLSE
B,  PUMPING STATION
CoooEQUALIZATICN BASIN
FoooACID NELTRALIZATICN
Foeoo NITRCGEN ACDITION
Keso ACTIVATED SLUDGE
GoesSLLPGE THICKENER
Youo HOLDING TANK

INVESTMENT CCS8TS:

1. CCNSTRUCTICN 194160,00
2, LAND 31650,00
3, ENGINEERING 19420,00°
4, CCNTINGENCY 19420,00
TOTAL 264650,00
YEARLY CPERATING COSTS:
1. LABOR 18740.00
2. POMKER 10740,00
3. CHEMICALS 4520,00
4, MAINTENANCERSLPPLIES  4900,00
TOTAL 38900,00

TCYAL YEARLY CCSTS?
1., YEARLY CPERATING CCST 38900,00
2. YEARLY INVESTMENT

CC8Y RECCVERY 10590,00
3, DEPRECTATION 11650,00
TCTAL 61140,00
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TABLE 334

ITEMIZED COST SUMMARY FOR ALTERNATIVE A27-V
(SOFT DRINK PLANTS EXCEPT A26)

-JTEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,s. 94,7 PERCENT BOD REDUCTICN

TREATMENT MODULES?

Neo DUAL MEDTA PRESSURE FILTRA'N
INVESTMENT CCSTS?
1. CONSTRLCTICM 214090,00
2. LAND 31650,00
3. ENGINEERING 21410,00
4, CCNTINGENCY 21410,00
TCTAL 288560,00
YEARLY OPERATING CCSTS:
t. LABCR 18740,00
2. PCWER 14990,00
3. CHEMICALS 4520,00
4, MAINTENANCERSLPPLIES 5200,00
TCTAL 43450,00
TCTAL YEARLY COSTS:
' 1. YEARLY CPERATING CCST 43450,00
2., YEARLY INVESTMENT
COST RECCVERY 11540,00
3, DEPRECIATION 12850,00
TCTAL 6£7840,00

B1,.CONTROL WCUSE
ByyoPUMPING STATION
CoooEQUALIZATICN BASIN
FoeoACID NEUTRALIZATICN
Heoo NITROGEN 4DPITION
KeuwACTIVATED SLUDGE
6...SLUCGE THICKENER
Yoo HOLDTNG TANK
B..,PUMPING STATION
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TABLE 335

ITEMIZED COST SUMMARY FOR ALTERNATIVE A27-VI
(SOFT DRINK PLANTS EXCEPT A26)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 89,9 PERCENT BCD REDUCTICN

TREATMENT MCDULES: '

B,,s PUMPING STATION

C.o .EQLALIZATICN BASIN
FoooACID NELTR‘LIZ‘TICN
K...NITROGEN ADBITICN
Loed AERATED LAGCCN

INVESTMENT CCSTS:

f. CCNSTRLCTICN 195880,00
2. LAND 4160,00
3, ENGINEERING 16590,00
4, CCONTINGENCY 19590,00
§. PVC LINER 4650,00
TCTAL 263870,00
YEARLY OPERATING CCSTS:
1. LABOR 12460,00
2. PCKER 34210,00
3. CHEMICALS 4520,00
4., MAINTENANCEBSUPPLIES  5540,00
5., PVC LTINER 320,00
TCTAL 57080,00

TOYAL YEARLY CC8TE:
{, YFARLY CPERATING CCST 57080,00
2. YEARLY INVESTMENT

CCST RECOVERY $750.,00
3., CEPRECIATION 11960,00
TCTAL 78820,00
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Costs: Total investment cost: $267,780
Total yearly cost: $ 85,530

An itemized breakdown of costs is presented in Table 336. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits: BOD: 94.7 percent
SS: 81.5 percent

A cost efficiency curve is presented in Figure 325.

Cost and Reduction Benefits of Alternative Treatment
Technologies for Subcategory A 28 - Beverage Bases

A model plant representative of subcategory A 28 was developed in
Section V for the purpose of applying control and treatment alter-
natives, In Section VII, thirteen alternatives were selected as being
applicable engineering alternatives. These alternatives provide for
various levels of waste reductions for the model plant which produces
379 cu m (0,10 M) of beverage bases per day.

It is estimated that the effluent from a 379 cu m (0.10 M§) per day
plant is 379 cu m (0.10 MG) per day. The BOD waste load is 0.24
kg/cu m 22.00 1b/1000 gal), and the suspended solids load is 0.05
kg/cu m (0.42 1b/1000 gal).

Alternative A 28-1 - This alternative consists of a pumping station, a
flow equalization tank, and an aerated lagoon.

The resulting BOD waste load is 0.010 kg/cu m (0.084 1b/1000 gal), and
the suspended solids load is 0.003 kg/cu m (0.025 1b/1000 ga]?.
Costs: Total investment cost: $290,570

Total yearly cost: $114,720

An itemized breakdown of costs is presented in Table 337. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one operator is required.

Reduction Benefits: BOD: 95.8 percent
SS: 40.0 percent

Alternative A 28-11 - This alternative consists of a pumping station,
a flow equalization tank, a complete-mix activated sludge basin, a
sludge thickner, an aerobic digestor, and a sludge holding tank
followed by land application of the digestor sludge.

The resulting BOD waste Toad is 0.018 kg/cu m (0.084 1b/1000 gal), and
the suspended solids load is 0.003 kgktu m (0.025 1b/1000 gal).
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TABLE 336

ITEMIZED COST SUMMARY FOR ALTERNATIVE A27-VII
(SOFT DRINK PLANTS EXCEPT A26)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHMAIN
DESIGN EFFICIENCY,., 94,7 PERCENT BOD REQDUCTION

TREATMENT MODULES:
Beeos PUMPING STATION
CooeoEQUALIZATICN BASIN
FoashCID NEUTRALIZATICN
Meos NITROGEN ADDITION
L.oooAERATED LAGGCN
Be, PUMPING STATION
N,,,DUAL MEDIA PRESSURE FILTRA'IN

INVESTMENY CCS8TS:

{o CCNSTRUCTICN 215810,00
2. LAND 4160,00
3. EMNGINFERING 21580,00
4e COCNTINGENCY 21580.00
5. PVC LINER 4650.,00
TOTAL 267780,00
YEARLY OPERATING COSTS:
1. LABOR 12490,00
€. PCWER ‘ 38460,00
3. CHEMICALS 4520.00
4, MAINTENANCERSLPPLIES 850,00
S« PVC LINER 320,00
TCOTAL 61640,00

TCTAL YEARLY €CST&8:
!« YEARLY CPERATING CCST 61640,00
€+ YEARLY INVESTMENTY

CCST RECOVERY 10710,00
3. DEPRECIATION 13180,00
TCTAL 85530,0C0
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TABLE 337

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-1
(BEVERAGE BASE SYRUP)

ITEMIZED COSY SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.,.95.8 PERCENT BCD REDUCTION

TREATMENT MCOULES:
Bao o PUMPING STATION
CoooEQUALTIZATICN BASIN
lLeoa s AERATED LAGCCN

INVESTMENT CCSTSt

{1+ CCNSTRUCTICN 233430,00
2. LAND 4160,00
3. ENGINEERING 23340,00
4, CONTINGENCY 23340,00
S« PVC LINER 6300,00
TCTAL 290570,00
YEARLY DPERATING COSTS?

1. LABOR 12490,00
2. PCHWER 70050,00
3. CHEMICALS 0.0

4, MAINTENANCERSLPPLIES 'S5970,00
S. PVC LINER 270,00

TCTAL 88780,00

TOTAL YEARLY COSTS!:
1, YEARLY CPERATING CCST 88780,00
2. YEARLY INVESTMENT

CCST RECCVERY 11620,00
3. DEPRECIATION 14320,00
TCTAL 114720,.,00
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| Costs: Total investment cost: $720,590
Total yearly cost: $123,020

An itemized breakdown of costs is presented in Table 338. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that three operators are required.

Reduction Benefits: BOD: 95.8 percent
SS: 40.0 percent

Alternative A 28-1I1 - This alternative replaces the land spreading of
digestor sludge in alternative A 29-1I with vacuum filtration.

The resulting BOD waste load is 0.010 kg/cu m (0.084 1b/1000 gal), and
the suspended solids load is 0.003 kg/cu m (0.025 1b/1000 gal).

Costs: Total investment cost: $359,350
Total yearly cost: $ 99,690
An itemized breakdown of costs is presented in Table 333. It is
that land costs $41,000 per hectare ($16,600 per acre). It is further
assumed that three operators are required.

Reduction Benefits: BOD: 95.8 percent
SS: 40.0 percent

Alternative A 28-1V - This alternative replaces the land spreading
of digestor sludge in Alternative A 29-II with sand drying beds.

The resulting BOD waste load is 0.010 kg/cu m (0.084 1b/1000 gal), and
the suspended solids ioad is 0.003 kg/cu m (0.025 1b/1000 gal).

Costs: Total investment cost: $545,980
Total yearly cost: $138,320

An itemized breakdown of costs is presented in Table 340. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that three operators are required.

Reduction Benefits: BOD: 95.8 percent
SS: 40.0 percent

Alternative A 28-V - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 28-I

The resulting BOD waste load is 0.005 kg/cu m (0.042 1b/1000 gal),
and the suspended solids load is 0.001 kg/cu m (0.0083 1b/1000 gal).

Costs: Total investment cost: $324,190
Total yearly cost: $124,150
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TABLE 338

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-11
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 95,8 PERCENT BOD RECUCTICN

TREATMENT MODULES)

R1,.CONTRGL KWCLSE

Bess PUMPINR STATICN
CoaoEQUALIZATICN BASIN
Keeo ACTIVATED SLUDGE
BoeeSLLEGE THICKENER
ResoAERCBIC DIGESTCR
Yeao HOLDING TANK

INVESTMENT CO8TS1

te CCONSTRLCTICN 306170,00
e« LAND 353180,00
3. ENGINEERING 30620,00
4o CCNTINGENCY 30620,00
TCTAL 720590,00
YEARLY CPERATING €QSTS:

1. LABOR 37480,00
2. PCWER 27600,00
3. CHEMICALS 0,0

4, MAINTENANCEBSUPPLIES 10750,00
TCTAL 75830,00

TCTAL YEARLY COSTS:
1, YEARLY CPERATING COST 7S830,00
2e YEARLY INVESTMENT

CGS8T RECCVERY 28820,00
3, DEPRECTATION 18370,00
TCYAL 123020.00
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TABLE 339

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-111
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 95.8 PERCENT BOD REDUCTICN

TREATMENT MCODULES?:
B1,.CONTROL KCLSE
B, PUMPING STATION
CooEQUALIZATICN BASIN
Keoo ACTIVATEL SLUDGE
G.osSLUDGE THICKENER
8., VACLUM FILTRATICN
Yoo o HOLDING TANK

INVESTMENT COSTS3

1s CCNSTRUCTICN 277250,00
2. LAND 26660,00
3. ENGINEERING 27720,00
4. CONTINGENCY 27720,00
TOTAL 359350,00
YEARLY OPERATING CCS8TSt
i« LABOR 37480,00
2. FCWER 21760,00
3. CHEMICALS 3060,00
4, MAINTENANCERSUPPLIES 6390,00
TCTAL 68690,00

TOTAL YEARLY CCSTS: :
1« YEARLY CPEPATING COST 68660,00
2« YEARLY INVESTMENT

CC8T RECCVERY 14370,00
3, CEPRECIATION 16630,00
TCTAL 99660,00
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TABLE 340

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-1V
(BEVERAGE BASE SYRUP)

ITEMIZED COSY SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 95,8 PERCENT BQD RECUCTICN

TREATMENT MCDULESS
B1,,CONTROL KWCLSE
B,eePUMPING STATICN
CoesEQLALIZATICN BASIN
KeooACTIVATED SLUDGE
Q..sSLLDCGE THICKENER
R.ssAERCBIC PIGESTCR
T.eeSAND DRYING BEDS
Yeoo HOLDING TANK

INVESTMENT CCSTS:

1. CCNSTRUCTICN 451370,00
¢« LAND 4330,00
3. ENGINMEERING 45140.00
4o CONTINGENCY 4s140,00
TCTAL S45980,00
YEARLY QPERATING COSTS:
1. LABOR 37480,00
2., FOWER 27600,00
3. CHEMICALS 0,0
4, MAINTEMANCERSLPPLIES 24320,00
TCTAL ' 89400,00

TOTAL YEARLY CCSTSt
1, YEARLY CPERATING CCST 85400,00
2« YEARLY INVESTMENT

CCST RECCVERY 21840,00
3. DPEPRECIATION 27080,00
TCTAL 138320,00
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An itemized breakdown of costs is presented in Table 341. It is
assumed that land costs $4100 per hectare ($1600 per acre). It is
further assumed that one operator is required. :

Reduction Benefits: BOD: 97.9 percent
SS: 80.0 percent

Alternative A 28-VI - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 28-II.

The resulting BOD waste load is 0.005 kg/cu m (0.042 1b/1000 gal), and
the suspended solids load is 0.001 kg/cu m (0.0083 1b/1000 gal).

Costs: Total investment cost: $754,210
Total yearly cost: $132,450

An itemized breakdown of costs is presented in Table 342. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that three operators are required.
Re&uction Benefits: BOD: 97.9 percent
SS:  80.0 percent

Alternative A 28-VII - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 28-III.

The resulting BOD waste load is 0.005 kg/cu m (0.042 1b/1000 gal), and
the suspended solids load is 0.001 kg/cu m (0.0083 1b/1000 gal).

Costs: Total investment cost: $393,000
Total yearly cost: $109,130

An itemized breakdown of costs is presented in Table 3%3. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.

Reduction Benefits: BOD: 97.9 percent
SS: 80.0 percent

Alternative A 28-VIII - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 28-1V.

The resulting BOD waste load is 0.005 kg/cu m (0.042 1b/1000 gal), and
the suspended solids load is 0.001 kg/cu m (0.0083 1b/1000 gal).

Costs: Total investment cost: $579,610
Total yearly cost: $147,750

An itemized breakdown of costs is presented in Table 344. It is

assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that three operators are required.
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TABLE 341

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-V
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FCR WASTEWATER TREATMENT CHAIN
DESIGN EPFICIENCY,.. 97,9 PERCENY BOD REQUCTION

TREATMENT MODULES:
Beooe PUMPING STATION
CoooEGUALIZATICN BASIN
LeaoAERATED LAGCCN
Boes PUMPING STATION
NoyooDUAL MEDIA PRESSURE FILTRAIN

INVESTMENT CCS8TS8:

1+ CCNSTRUCYICN 261450,00

2s LAND 4160,00

'3, ENGINEERING 26140,00

4. CCNTINGENCY 26140,00

5, PVC LINER 6300,00

TCTAL 324190,00

YEARLY OPERATING CCSTS3

' o LABOR 12450,00
2. PCHWER 75920,00

3. CHEMICALS 0.0

4, MAINTENANCERSUPPLIES 6500,00

5. PVC LINER 270,00
TCTAL 95180,00

TCTAL YEARLY €CS8TS1 )
1. YEARLY CPERATING COST 95180,00
2, YEARLY INVESTMENT

CCST RECCVERY 12970,60
3. DEPRECIATION 16000,00
TCTAL 124150,00
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TABLE 342

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-VI
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.., 97.9 PERCENT RCD REDUCTION

TREATMENT MODULES:
Bi,.,CONTROL HCUSF
R,eePUMFING STATION
C...,EQULALIZATICN BASIM
K,..ACTIVATEDR SLUDGE
8,..SLUDGE THICKENER
R,, AFRCRIC CIGESTOR
Yoo HOLDING TANK
B,, PUMPING STATICON
No..DUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTSt

1. CCNSTRUCTICA 334160,00
¢« LAND 353180,00
3. ENGINFERING 33420,00
4, CONTINGENCY 33420,00
TCTAL 754210,00
YEARLY OPERATING CCSTS:

1. LABUR 374€0,00
2. PChER 33470,00
3, CHEMICALS 0.0

4, MAINTFNANCERSULPPLIES 11280,.00
TCTAL 82230,00

TCTAL YEARLY cCS8T8:
1. YEARLY CPERATING CCST 82230,00C
€« YFARLY INVESTMENT

CC8T RECCVERY 30170.00
3. DEPRECIATION 20050,00
TCTAL 132450,00
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TABLE 343

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-VII
(BEVERAGE BASE SYRUP)

ITEMIZED CQOST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 97.9 PERCENT BOD REDUCTICON

TREATMENT MODULES:
BY..CONTRCL KCLSE
Beoeo PUMPING STATION
C..,EQUALTIZATICN BASIN
KeaosACTIVATED SLUDGE
GeesSLUDGE THICKENER
S...VACLUM FILTRATICN
Yoo HOLCING TANK
B,..,PUMPING STATION
NeooDUAL MELTA PRESSURE FILTRA!'N

INVESTMENT CCSTS!

{o CCNSTRUCTICN 305280,00
2. LAND 26660,00
3, ENGINEERING 30530,00
4, CCONTINGENCY 30530,00
TCTAL 393000.00
YEARLY CPERATING CCS8T9:
1« LABOR 37480,00
2. FCWER 27620,00
3. CHEMICALS 3060,00
4, MAINTENANCERSUPFLIES 930,00
TCTAL 75090,00

TCTAL YEARLY CCS8TS:
s YEARLY CPERATING CCST 75090,00
2, YEARLY INVESTMENT

CL8T RECCVERY 15720,00
3. CEFRECIATICN 18320,00
TCTAL 109130,00
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TABLE 344

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-VIII
(BEVERAGE BASE SYRUP)

ITEMIZED COSTYSUMMAPY FCR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 97,9 PERCENT BOD REDUCTICON

TREATMENT MOPRULESS
B1.,CCNTRCL RCLSE
B,, s PUMPING STATIGN
CooosEQLALIZATICN RASIN
KeoeoACTIVATED SLUDGF
GeeoSLUDGE THICKENER
R...AERCRIC DIGESRTCR
YeooHOLCING TANK
BeooPUMPING STATION
N,ooPUAL MFDTA PRESSURE FILTRA!'N

INVESTMENT CCSTS?

1« CCNSTRUCTICN 479400,00
. LAND 4330,00
3. FENGINEERING 47940,.,00
4, CCONTINGEWCY 47%840,00
TCTAL 579610400
YEARLY OPERATING CCSTS:

1. LABOR 37480400
2e PCWER 33470,00
3. CHEMICALS 0.0

4o MAINTEMANCERSLPPLIES 24860,00
TCTAL 95810,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING COST 95810,00
2. YEARLY INVESTVMENT

CCST RECCVERY 23180,00
3. CEPRECTIATICN c8760,00
TCTAL 1a775¢0,.,00
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Reduction Benefits: BOD: 97.9 percent
SS: 80.0 percent

Alternative A 28-1X - This alternative provides carbon adsorption
in addition to the treatment modules of Alternative A 28-V.

The resulting BOD waste load is 0.0025 kg/cu m (0.021 1b/1000 gal),
and the suspended solids load is 0.005 kg/cu m (0.0042 1b/1000 gal).

Costs: Total investment cost: $406,070
Total yearly cost: $152,030

An itemized breakdown of costs is presented in Table 345. It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 98.9 percent
SS: 90.0 percent

A cost efficiency curve is presented in Figure 326.

Alternative A 28-X - This alternative provides carbon adsorption in
addition to the treatment modules of Alternative A 28-VI.

The resulting BOD waste load is 0.0025 kg/cu m (0.021 1b/1000 gal), and
the suspended solids load is 0.,0005 kg/cu m (0.00042 1b/1000 gal).

Costs: Total investment cost: $836,070
Total yearly cost: $160,320

An itemized breakdown of costs is presented in Table 346. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that three operators are required.

Reduction Benefits: BOD: 98.9 percent
SS: 90.0 percent

A cost efficiency curve is presented in Figure 327.

Alternative A 28-XI - This alternative provides carbon adsorption in
addition to the treatment modules of Alternative A 28-VII.

The resulting BOD waste load is 0.0025 kg/cu m (0.021 1b/1000 gal), and
the suspended solids Toad is 0.0005 kg/cu m (0.0042 1b/1000 gal).

Costs: Total investment cost: - $474,860
Total yearly cost: $137,000

An itemized breakdown of costs is presented in Table 347. It is

assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that three operators are required.
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TABLE 345

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-IX
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 69.0 PERCENT BOD REDUCTICON

TREATMENTY MCDULES:
B,.. PUMPING STATICN
Leo o AERATED LAGOON
Boss PUMPING STATICN
NeeosDUAL MEDIA PRESSURE FILTRA'N
Z..oACTIVATED CARBCN ADSCRPTICN

INVESTMENT CCSTSH

1. .CCNSTRUCTICN 329670,00
2., LAND 4160,00
3. ENGIMEERING 32970,00
4, COCNTINGENCY 32970,00
8, PVC LINER 6300,00
TCTAL 406070,00
YEARLY CPERATING CcCSTS8y
1. LABQOR 12490,00
2. PCWER 79180,00
3, CHEMICALS 0,0
4, MAINTENANCERSLPPLIES 23750,00
5, PVC LINER 270,00

TCTAL 115690,00

TCYAL YEARLY CCST&1
1o YEARLY CPERATING COSY 11566¢,00
2. YEARLY INVESTMENT

CCST RECOVERY 16240,00
3, DEPRECTATION 20100,00

TCTAL 152030,00

1167



8911

CAPITAL (C) AND YEARLY (Y) COST IN THOUSANDS OF DOLLARS

sers

311

e63,5

(%)
v
.o
.

~

201,98

17:,¢

114,88

v__————_______,v

e ReRre e R e RPe AP ECEee PR EEN TN E SRR PO NIT ST ECENsS , ETSCLNRCs SRS Rls s RPRuse e nasse,

e o s1.z0 92,60 L3 P %s.t3 $5,.¢¢ 96400 §7.¢¢ c8.0
EFFICIENCY

FIGURE 326

INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY A 28, ALT. I, Vv, IX

§9.CC

169,¢¢C

14vda



DRAFT

TABLE 346

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-X
(BEVERAGE BASE SYRUP)

ITEMIZED €OST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 99,9 PERCENT BOD REDUCTION.

TREATMENT MODULES:
B1.,.CONTROL MCUSE
Beo o PUMPING STATION
Coee EQUALTZATION BASIN
Keoo ACTIVATED SLUDGE
GeeoSLLDGE THICKENER
R,., AERCBIC DIGESTOR
YeusoHOLDING TANK
BoesPUMPING STATICN
NeooDUAL MEDIA PRESSURE FILTRAIN
2,0 ACTIVATED CARBON ADSCRPTICN

INVESTMENT CC8TS1

1, CONSTRUCTICN 402410,00
2. LAND 353180,00
3. ENGINEERING 40240,00
4o CONTINGENCY 40240,00
TCTAL 836070,00
YEARLY CPERATING CCS8TS:

' » LABOR ~ 37480,00
2. PCWER 36730,00
3. CHEMICALS 0.0
4, MAINTENANCERSUPPLIES 28530,00
TCTAL 102740,00

TCTAL YEARLY CCSTSs
1. YEARLY CPERATING COST 102740,00
2. YEARLY INVESTMENTY

CCST RECQOVERY 33440,00
Ty 3, DEPRECIATION 24140,00
TCTAL . 160320,00
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TABLE 347

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-XI
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHWAIN
DESIGN EFFICIENCY,.s 99,0 PERCENT BCD REDUCTICN

TREATMENT MODULES:
Bl1.,.CONTRCL HCLSE
Boeo s PUMPING STATICN
CovsEQUALTZATICN BASIN
KeaoACTIVATED SLUDGE
GoeoeSLUCGE THICKENER
S.eos VACULIM FILTRATICN
YeooHOLDING TANK
Beo o PUMPING STATION
NeooODUAL MEDIA PRESSURE FILTRAIN

ZoeoACTIVATED CAFRCN ALSCRPTICN
INVESTMENT CCSTSe

1. CCNSTRUCTICN 373500,00
2. LAND 26660,00
3. ENGINEERING 37350,00
4. CONTINGENCY 37350,00
TCTAL 474860,00
YEARLY OPERATING CCSTS:
1. LABOR 3748¢.00
2. POWER 30890,00
3. CEHEMICALS 3060,00
4, MAINTENANCERSLPPLIES 24170,00
TCTAL G5600.00
TCTAL YEARLY COSTS!
i, YEARLY CPERATING COST 95600,00
€e YEARLY INVESTMENT
COST RECQOVERY 18960,00
3, DEPRECTIATION 22410,00
TCTAL 137000,00
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Reduction Benefits: BOD: 98.9 percent
SS: 90.0 percent

A cost efficiency curve is presented in Figure 328.

Alternative A 28-XII - This alternative provides carbon adsorption in
addition to the treatment modules of Alternative A 28-VIII.

The resulting BOD waste load is 0.0025 kg/cu m (0.021 1b/1000 gal),
and the suspended solids load is 0.005 kg/cu m (0.0042 1b/1000 gal).

Costs: Total investment cost: $661,470
Total yearly cost: $175,630

An itemized breakdown of costs is presented in Table 348. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that three operators are required.

Reduction Benefits: BOD: 98.3 percent
SS:  90.0 percent

A cost efficiency curve is presented in Figure 329.

Alternative A 28-XIII - This alternative consists of a pumping station,
a flow equalization tank, and spray irrigation of the raw waste effluent.

The resulting BOD waste load is 0.0 kg/cu m (0.0 1b/1000 gal), and
the suspended solids load is 0.0 kg/cu m (0.0 1b/1000 galg.
Costs: Total investment cost: $192,790

Total yearly cost: $ 27,360

An itemized breakdown of costs is presented in Table 349. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that one-half time operator is required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent

Cost and Reduction Benefits of AlxernatiVe Treatment Technologies for

Subcategory A 30 - Instant Tea

A model plant representative of subcategory A 30 was developed in Section
V for the purpose of applying control and treatment alternatives. In
Section VII, eight alternatives were selected as being applicable engi-
neering alternatives. These alternatives provide for various levels of
waste reductions for the model plant which produces 9.1 kkg (10 ton) of
soluble "instant" tea per day.

Alternative A 30-1 - This alternative assumes no treatment and no reduc-
tion in the waste load. It is estimated that the effluent from a 9.1
11g (10 ton) per day plant is 454 cu m (0.12 1G) per day. The 30D waste
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TABLE 348

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-XII
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN

DESIGN EFFICIENCY,
TREATMENT MODULES:

INVESTMENT CC8TS:

ee 99,0 PERCENTY RCD RECUCTICN

Bl,,CONTROL HCLSE

Beoo PUMPING STATION
CoeoEQLALTZATICN BASIN
Ko,eo ACTIVATED SLLUDGE
GeeeSLLDGE THICKENER
ReooAERCRIC CIGESTOR
TeeeSAND DRYING- REDS
Yeno HCLDING TAKNK

Foos PUMPING STATICN
N,. .DUAL MEDTA PRESSURE FILTRAIN
ZeooACTIVATED CARBCN ACSCKPTICN

1. CCNSTRUCTICN S47620,00
2. LAND 4330,00
3., ENGINEERING 54760,00
4, CCNTINGENCY 54760,00
TCTAL €61470,00
YEARLY OPERATING CCSTS:

1. LABOR 37480,00
¢e PCWER 367%0,00
3, CHEMICALS 0.0

4o, MAINTENANCERSLPPLIES 42100,.00
TCTAL . 116310,00

TOTAL YEARLY CCS8TS:s

1. YEARLY CPERATING CCST 116310,00
2. YEARLY INVFSTMENT

CCST RECCVERY 26ub0,00
3, CEPRECTIATION 32860,00
TCTAL 175630.,00
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TABLE 349

ITEMIZED COST SUMMARY FOR ALTERNATIVE A28-XIII
(BEVERAGE BASE SYRUP)

ITEMIZED COST SUMMARY FOR WASTFWATER TREATMENT CHAIN
DESIGN EFFICIENCY,.,100,0 PERCENT BOD REDUCTICN

TREATMENT MODULES?
YOOOHDLCING TANK
U,esSPRAY IRRIGATICN

INVESTMENT CCSTS3

1. CCNSTRUCTICN © 132890,00
2. LAND $3320,00
3. ENGINEEPING 13260,00
4, CCNTINGENCY 13290,00
TCTAL 192790,00
YEARLY OPERATING CCSTS!
1. LABDOR 6250,00
2y PCKER 1620.00
3. CHEMICALS 0.0
4, MBINTENANWCERSLPPLIES 3810,00
TCTAL 11680,00

TOTAL YEARLY COSTS:
1. YFARLY CFERATING CCST 1168¢G,00
2. YEARLY INVESTMENT

CCST RECCVERY 7710,00
3, DEPRECTATICN 7970,00
TCTAL 27360,00
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Toad 1s 50.0 kg/kkg (100.0 1b/ton), and the suspended solids load is
37.5 kg/kkg (75.0 ib/ton).

Alternative A 30-1I - This alternative consists of a pumping station,
a flow equalization tank, primary clarification, a complete-mix activated
sludge basin, sludge thickening, aerobic digestion and vacuum filtration.

The resulting BOD waste load is 2.00\kg/kkg (4.0 1b/ton), and the sus-
pended solids load is 5.50 kg/kkg (11.0 1b/ton).

Costs: Total investment cost: $358,430
Total yearly cost: $ 97,010

An itemized breakdown of costs is presented in Table 350. It is
that land costs $41,000 per hectare ($16,600 per acre). It is further
assumed that one operator is required.

Reduction Benefits: BOD: 96.0 percent
SS: 85.3 percent

Alternative A 30-III - This alternative replaces the vacuum filtration
module of alternative A 30-II with sand drying beds.

The resulting BOD waste load is 2.00 kg/kkg (4.00 1b/ton) and the suspen-
ded solids load is 5.5 kg/kkg (11.0 1b/ton).

Cost: Total investment cost: $402,290
Total yearly cost: $103,830

An itemized breakdown of costs is presented in Table 351. It is
that land costs $20,510 per hectare ($8,330 per acre). It is further
assumed that one operator is required.

Reduction Benefits: BOD: 96.0 percent
SS: 85.3 percent

Alternative A 30-1V - This alternative consists of a pumping station,
a flow equalization tank and aerated lagoon.

The resulting BOD waste load is 2.0 kg/kkg (4.0 1b/ton) and the suspended
solids load is 5.5 kg/kkg (11.0 1b/ton).

Costs: Total investment cost: $359,080
Total yearly cost: $140,200

An itemized breakdown of costs is presented in Table 352. It s
that 1and costs $4,100 per hectare ($1,660 per acre). It is further
assumed that one half-time operator is required.

Reduction Benefits: BOD: 96.0 percent
SS: 85.3 percent
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TABLE 350

ITEMIZED COST SUMMARY FOR ALTERNATIVE A30-11

ITEMIZED COST SUMMARY FCOR WASTEWATER TREATMENT CHAIN

(INSTANT TEA)

DESIGN EFFICIENCY,ss 95,0 PERCENY BOD REDUCTION

TREATMENT MCDULES?:

INVESTMENT CCSTS:
i,
-
3,
4

14
TCTA

B1,.CONTRCL HCLUSE

B,. ,PUMPING STATICON
CoweEQUALIZATICN BASIN
EesoeCLARIFIER

Keao ACTIVATED 8QLLDGE
GoesSLUDGE THICKENER
R, 4ERCBIC CIGESTCR
8,.,.VACUUM FILTRATION
Yeoo HULCING TANK

CCMSTRUCTICN
LAND
ENGINEERING
CCNTINGENCY
L

YEARLY QPERATING €0OS8TSe

l.
2e
3.
4.

LABOR

POWER

CHEMICALS
MAINTENANCERSLPPLIE

T0TAL «

TCTAL YEARLY CCS8TE!

i
e,

3

YEARLY CPERATING CCST
YEARLY INVESTMENTY
CC8YT RECCVERY

CEFRECIATION

TCTAL

1178

273700,00.
296890,00
27370,00
27370,00

358430,00

37480,00
18960,00
2670,00
7110,00
66250,00

66¢50,00
14300,00

16420.00
97010,00
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TABLE 351

ITEMIZED COST SUMMARY FOR ALTERNATIVE A30-I11
(INSTANT TEA)

ITEMIZPD €OST SUMMARY FOR WASTEWATER TREATMENY CHAIN
DESIGN EFFICIENCY,.. 95,0 PERCENT BCD RECUCTICN

TREATMENT MOBULES:
Bi,,CONTROL WCLSE
By PUMPING STATION
Co. EQUALIZATION BASIN
E..,CLARIFIER
K...ACTIVATED SLUDGE
...5LLDGE THICKENER
R...AERGRIC DIGESTOR
To.eSAND DRYING BEDS
Yo. HOLOING TANK

INVESTMENT CCST8:

fe CCNSTRUCTICM 318580,00
2. LAND 19960,00
3, ENGIMEERINMNG 31860,00
4, CONTINGENCY 31860,00
TCTAL 402290,00
YEARLY OPERATING CCSTS?
1. LABCR 37480,00
. 2, PCKER 15630,00
¥, CHEMICALS 0.0
4, MAINTENANCERSLPPLIES 14520,00
TCTAL 68630,00

TCTAL YEARLY CC8TSte
1. YEARLY CPERATING CCST 68630,00
s YEARLY INVESTMENT

COST RFCOVFRY 16090,00
3, DEFRECIATION 19110,00
TCTAL 103830,00
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TABLE 352

ITEMIZED COST SUMMARY FOR ALTERNATIVE A30-1V
(INSTANT TEA)

ITEMIZED COST 8UMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,,, 95,0 PERCENT BOD REDUCTICN

TREATMENT MODULES:
B, oo PUMPING STATICN
CoeoEQLALTIZATICN BASIN
LeosBERATED LAGCCN

INVESTMENY CCSTSs

1+ CCNSTRUCTION 288570,00
¢ LAND : AbED,.00
3. ENGINEEFIMG °8B60,00
4e CONTINGENCY 28840,00
S PVC LINEFR 8130,00
TCTAL 359080,00
YEARLY CPERATING CCS8TS:

1. LABCR 12490,00
€« PCOWER 87140,00
3, CHEMICALS 0.0

4y MAINTENANCERSLPPLIES 8180,00
TCYAL - 108120.00

TCTAL. YEARLY CCS8TSs
1o YEARLY CPERATING CCST 108320,00
2+ YEARLY INVESTMENT

CCST RECCVERY 14360,00
3, DEPRECIATION 17720,00
TCTAL 140200,00
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Alternative A 30-V - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 30-1I.

The resulting BOD waste load is 1.0 kg/kkg (2.0 1b/ton), and the
suspneded solids load is 1.0 kg/kkg (2.0 1b/ton).

Costs: Total investment cost: $382,030
Total yearly cost: $103,680

An itemized breakdown of costs is presented in Table 353. It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that one operator is required.

Reduction Benefits: BOD: 98.0 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 330.

Alternative A 30-VI - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 30-III.

The resulting BOD waste load is 1.0 kg/kkg (2.0 1b/ton).

Costs: Total investment cost: $463,070
Total yearly cost: $120.500

An itemized breakdown of costs is presented in Table 354. It is
assumed that land costs $20,510 per hectare ($8330 per acre). It
is further assumed that three operators are required.

Reduction Benefits: BOD: 98.0 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 331.

Alternative A 30-VII - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 30-IV.

The resulting BOD waste load is 1.0 kg/kkg (2.0 1b/ton), and the
suspended solids load is 1.0 kg/kkg (2.0 1b/ton).

Costs: Total investment cost: $424,650
Total yearly cost: $148,560

An itemized breakdown of costs is presented in Table 355. It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that one half-time operator is required.

Reduction Benefits: BOD: 98.0 percent
SS: 97.3 percent

A cost efficiency curve is presented in Figure 332.
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TABLE 353

ITEMIZED COST SUMMARY FOR ALTERNATIVE A30 -y
(INSTANT TEA)

ITEMIZED COSY SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 97,5 PERCENT BOD REDUCTION

TREATMENT MCDULESS
Bl1..,CONTROL HWCLSE
Beso PUMPING STATION
CooeEQUALTIZATICN BASIN
E.ooCLARIFIER
Kseeo ACTIVATED SLUDGE
OoesSLUDGE THICKENER
Reos AERCRIC DIGESTOR
S,ee VACUUM FILTRATION
Yoo o HOLDING TANK
Beo  PUMPING STATICN
NeooDUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTS1

1. CCNSTRUCTICN 293360,00
e« LAND 29960,00
3. ENGINEERING 29340,00
4, CCNTINGENCY 29340,00
TCTAL 382030,00
YEARLY OPERATING CCSTS:
i« LABOR 37480,00
2. PCWER 23240,00
3, CHEMICALS 2670,00
4, MAINTENANCERSUPPLIES 7410,00
TCTAL 70800,00

TOTAL YEARLY CCSTS?t
1+ YEARLY CPERATING CCST 70800,00
2. YEARLY INVESTMENT

CCST RECCVERY 15280,00
3., DEPRECIATION 17600,00
TCTAL 103680,00
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TABLE 354

ITEMIZED COST SUMMARY FOR ALTERNATIVE A30-VI

(INSTANT TEA)

e s e

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EPFICTENCY,.,. 97.5 PERCENT BOD REDUCTION

TREATMENY MODULES?Y
Bl,.,CONTRCL MWCLSE
B.soPUMPING STATION
CooosEQLALTIZATICN RASIN
Eoeos CLARIFIER
Keso ACTIVATED SLUDGE
Gses SLLDGE THICKENER
R.es AERCPIC DIGESTCR
T.osSAND DRYTING BEDS
Yeso ROLDING TAMNK
Beoo PUMPING STATICN

N,.,DUAL MECIA PRESSURE FILTRA'N

INVESTMENT CGSTS:
1. CONSTRUCTICN
2« LAND
3. ENGINEERING
4, CONTINGENCY
TOTAL

YEARLY OPERATING CC8TS:
1. LABQR
2. PCHER
3. CHEMICALS
4, MAINTENANCERSUPPLIES
TCTAL

TCTAL VYEARLY CCSTER
1. YEARLY CPERATING COST
2, YEARLY INVESTMENT
CC8T RECOVERY
1, DEPRECIATICN
TCTAL

1184

338240,00

19960,00
33820,00
33820,00

425870.00

37480,.00
20880,00
0.0
14820,00
73180.,00

73180,00
17030.00

20290,00
110500,00
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TABLE 355

ITEMIZED COST SUMMARY FOR ALTERNATIVE A30-VII
(INSTANT TEA)

ITEMIZED COST BUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 97.5 PERCENT BCD REDUCTICN

TREATMENT MCDULESS
B,.sPUMPING STATION
CoesEQUALIZATICN RASIN
Less AERATED LAGOON
Boeao PUMPING STATION
N,..DUAL MEDIA PRESSURE FILTRAIN

INVESTMENT CQO8TS?

{, CONSTRUCTICN 308230,00
2. LAMND 46650,00
3. ENGINEERING 30820,00
4. CCNTINGENCY 30820,00
5, PVE LINER 8130,00
TCTAL 424650,00
YEARLY DPERATING CO8TS:

1. LABOR 12490,00
2. PCMWER 91390,00
3. CHEMICALS 0.0

4, MAINTENANCERSUPPLIES  8480,00
S, PVC LINER 310,00
TCTAL 11267000

TOTAL YEARLY CCSTS8:
1. YEARLY CPERATING COST 112670,00

2e YEARLY INVESTMENT

CC8T RECOVERY 16990,00
3, DEPRECIATICN 18500,00
TCYAL 148560,00
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Alternative A 30-VIII - This alternative provides dual media filtration
in addition to the treatment modules of Alternative A 30-1V.

The resulting BOD waste Toad is 1.0 kg/kkg (2.0 1b/ton).

Costs: Total investment cost: $223,650
Total yearly cost: $ 30,250

An itemized breakdown of costs is presented in Table 356. It is
assumed that land costs $4100 per hectare ($1660 per acre). It
is further assumed that one half-time operator is required.

Reduction Benefits: BOD: 100 percent
SS: 100 percent

Cost and Reduction Benefits of Alternative Treatment Technologies
for Subcategory C 8 - Coffee Roasting with Wet Scrubbers

A model plant representative of Subcategory C 8 was developed in
Section V for the purpose of applying control and treatment alter-
natives. In Section VII, four alternatives were selected as being
applicable engineering alternatives. These alternatives provide
for various levels of waste reductions for the model plant which
consumes 60 kkg (65 ton) of coffee beans per day.

Alternative C. 8-1 - This alternative assumes no treatment and no
reduction in the waste load. It is estimated that the effluent from
a 60 kkg (65 ton) per day plant is 64.3 cu m/day (0.017 MGD). The
BOD concentration is 350 mg/1, and the suspended solids concentration
is 200 mg/1.

Costs: 0
Reduction Benefits: None

Alternative C 8-1I1 - This alternative consists of a pumping station,
caustic neutralization, a primary clarifier, an activated sludge
system, sludge thickening, vacuum filtration, and sludge storage and
hauling. A control house is provided.

The resulting BOD waste load is 0.038 kg/kkg (0.076 1b/ton), and
the suspended solids load is 0.066 kg/kkg (0.13 1b/ton).

Costs: Total investment cost: $181,710
Total yearly cost: $ 78,600

An itemized breakdown of costs is presented in Table 357. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 90 percent
SS: 70 percent
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TABLE 356

ITEMIZED COST SUMMARY FOR ALTERNATIVE A30-VIII
(INSTANT TEA)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENY CHAIN
DESIGN EFFICIENCY,,,100,0 PERCENT BOD REDUCTION

TREATMENT MODULES:
Yoo o HOLDING TANK
UeooSPRAY TRRIGATICN

INVESTMENT COSTS:

1, CCNSTRUCTICN 150420,00
2. LAND 43150,00
3, ENGINEERING 15040,00
4, CONTINGENCY 15040,00
TCTAL 223650,00
YEARLY CPERATING cCsTs:
1. LABCR 6250,00
¢. PCwER 1840,00
3. CKEMICALS 0.0
4, MAINTENANCESSLPPLIES 4190.,00
TCTAL ©12280,00

TCTAL YEARLY CCSTS3
1. YEARLY CPERETING CCS8T 12280,00
2, YEARLY INVESTMENT

CCST RECCVERY 8650,00
3. CEPRECTIATICN 9020.00
TCTAL 30250,00
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TABLE 357

ITEMIZED COST SUMMARY FOR ALTERNATIVE C8-11
(COFFEE ROASTING WITH WET SCRUBBERS)

ITEMIZED COSY SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,q,90,0 PERCENT BOD REDUCTYION

TREATMENT MCDULESS
B1,.CONTROL HCUSE
ByeooPUMPING STATION
GoosCAUSTIC NEUTRALIZATICN
EvosCLARIFIER
Heo s NITROGEN ADCITICN
I..,PHCSPHORUS ADDITICN
Keos ACTIVATED SLUDGE
S,eeVACUUM FILTRATICN
Yoo o HOLDING TANK

INVESTMENT CCS8STS81

1« CONSTRUCTICN 129210,00
2. LAND 26660,00
3, ENGINEERING 12920,00
4. CONTINGENCY 12920,00
TOTAL 181710,00
YEARLY OPERATING COSTS!
1. LABOR 24690,00
2e PCHWER 5200,00
3. CHEMICALS 16880,00
4, MAINTENANCEBSUPPLIES 16510,00
TCTAL 63580,00

TCTAL YEARLY CCSTS:
1. YEARLY CPERATING CCS8T 63580,00
2, YEARLY INVESTMENT

CC8T RECOVERY 7270,00
3. DEPRECIATION 7750,00
TCYAL 78600,00
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Alternative C 8-III -~ This alternative consists of Alternative C 8-II
with the addition of dual media filtration.

The resulting BOD waste load is 0.019 kg/kkg (0.038 1b/ton), and the
suspended solids 1oad is 0.018 kg/kkg (0.035 1b/ton).

Costs: Total investment cost: $207,430
Total yearly cost: $ 85,260

An itemized breakdown of costs is presented in Table 358. It is
assumed that land costs $41,000 per hectare ($16,600 per acre). It
is further assumed that two operators are required.

Reduction Benefits: BOD: 95 percent
SS: 92 percent

A cost efficiency curve is presented in Figure 333.

Alternative C 8-1V - This alternative consists of a pumping station,
caustic neutralization, nutrient addition, and aerated lagoons.

The resulting BOD waste load is 0.038 kg/kkg (0.076 1b/ton), and the
suspended solids load is 0.11 kg/kkg (0.22 1b/ton).

Costs: Total investment cost: $218,760
Total yearly cost: $ 67,090

An itemized breakdown of costs is presented in Table 359. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 90 percent
SS: 50 percent

Alternative C 8-V - This alternative consists of Alternative C 8-IV
with the addition of dual media filtration.

The resulting BOD waste load is 0.019 kg/kkg (0.038 1b/ton), and the
suspended solids Toad is 0.031 kg/kkg (0.062 1b/ton).

Costs: Total investment cost: $244,470
Total yearly cost: $ 73,750

An itemized breakdown of costs is presented in Table 360. It is
assumed that land costs $4100 per hectare ($1660 per acre). It is
further assumed that two operators are required.

Reduction Benefits: BOD: 95 percent
' SS: 86 percent

A cost efficiency curve is presented in Figure 334.
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TABLE 358

ITEMIZED COST SUMMARY FOR ALTERNATIVE C8-III
(COFFEE ROASTING WITH WET SCRUBBERS)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY.,.95.,0 PERCENT BOD REDULCTICN

TREATMENT MODULES
Bi,,CONTROL HCUSE
Bsood PUMPING STATION
CoaoeCAUSTIC NEUTRALIZATICN
EeeoCLARIFIER
Heooe NITROGEN ADDITION
I...PHCSPHORUS ADDITICN
Keso ACTIVATED SLUDGE
S.esVACUUM FILTRATION
Yoo o HOLDING TANK
B...PUMPING STATION
N,osDUAL MEDIA PRESSURE FILTRA'N

INVESTMENT CCSTS81

f+ CCNSTRUCTICN 150650,00
2, LAND 26660,00
3. ENGINEERING 15060,00
4, CONTINGENCY 15060.,00
TCTAL : 207430,00
YEARLY OPERATING €CCSTS:
{s LABOR 24990,00
2. POWER 7530,00
3. CHEMICALS 16880,00
4, MAINTENANCERBSLPPLIES 18520,00
TCTAL 67920,00

TOTAL YEARLY CC8TSe
i+ YEARLY CPERATING CCST 67920,00
2, YEARLY INVESTMENT

CCST RECOVERY 300,00
3, DEPRECIATION 9040,00
TCTAL 85260,00
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FIGURE 333

INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY Cs, ALT. III
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TABLE 359

ITEMIZED COST SUMMARY FOR ALTERNATIVE C8-IV
(COFFEE ROASTING WITH WET SCRUBBERS)

ITEMIZED COS8T SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,., 90,0 PERCENY BCGD RECUCTICN

TREATMENT MODULES?
B1,,CONTROL HCLSE
Beo o PUMPING STATICN

He o « NITROGEN ADDITICON
l...,PHCSPHORUS ADDITICN
Leos AERATED LAGCCN

INVESTMENT CC8TYS1

1. CCNSTRUCTICN 154980,00
2s LAND 28320,00
3, ENGINEFRING 15500,00
4s CCNTINGENCY 15500,00
5, PVC LIMER 4460,00
TCTAL 218760,00
YEARLY OPERATING CC8TSt
{. LABCR 24990,00
2« PCHER 2210,00
3. CHEMICALS 15140,00
4, MAINTENANCERSUPPLIES 210,00
5. PVC LINER 270,00

TCTAL 48820,00

TOTAL YEARLY CCSTSt
1. YEARLY CPERATING CCST 48820,00
2, YEARLY INVESTMENT

CCST RECCVERY 750,00
3. DEPRECIATICN 520,00
TCTAL 67090,00
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TABLE 360

ITEMIZED COST SUMMARY FOR ALTERNATIVE C8-V
(EGG PROCESSING)

ITEMIZED COST SUMMARY FOR WASTEWATER TREATMENT CHAIN
DESIGN EFFICIENCY,s, 95,0 PERCENT BOD REDUCTICN

TREATMENT MODULES:
B1..CONTROL WCUBE
BuooPUMPING STATION

MessNITRCGEN ADDITION
I,..PHCSPHORUS ADDITICN

Lees AERATED LAGCON

Beos PUMPING STATION

NeooDUAL MEDIA PRESSURE FILTRAIN

INVESTMENT €OSTS:

1, CCNSTRUCTION 176410,00
2. LAND 28320,00
3. ENGTNEERING 17640,00
4.  CONTINGENCY 17640,00
5, PVC LINER 4460,00
TCTAL 244470,00
YEARLY OPERATING COSTSt
1. LABOR . 24990,00
2, PCWEF 4540,00
3, CHEMICALS 15140,00
4, MAINTENANCERSUPPLIES  8220,00
S, PVC LINER 270,00
TCTAL 53160,00

TCTAL YEARLY CCS8T78s:
{1, YEARLY CPERATING COST 53160,00
2o YEARLY INVESTMENT

COST RFECCVERY 9780,00
3, CEPRECIATION . 10810,00
TCTAL 73750,00
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FIGURE 334
INVESTMENT AND YEARLY COSTS FOR SUBCATEGORY Ce, ALT. V
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