




















Table 1

SUMMARY OF SLUDGE GENERAT{ON SOURCES IN THE REGION: 1975

Raw Sludge
Quantity Produced
Sludge Generating Facility (tons/day dry solids)
Major Municipal Sewage Treatment Plants {21 plants) . .. 346.6
Other Municipal Sewage Treatment Plants (40 plants) . . . 35
Private Sewage Treatment Plants (67 plants). . .. ... ... 1.8
Industrial Treatment Facilities (80 piants)
Tanneries . . . ... e e e e 2.7
Metal Plating. . . .. ... . ... . i e 3.6
Metal Machinery .. .. .. ... . ... . . ... .. . ..., 17.1
Food Processing. . . .. .. ........ .. uivuin. 1.4
Truck and Car  ish Operations . ... ............ 0.1
Subtotal 24.9
Municipal Water Tratment Plants (17 plants} .. ... ... 12.6
Septic and Holding Tanks® (Estimated 87,200 tanks). . . . (6.2}
| Total 389.4

2 Dischar. to municipal sewage treatment plants, value is included in municipal quantities and
in total sludge quantity.
Source: Camp, Dresser and McKee, Inc., and SEWRPC.

Industries also were considered in the study but were ger ally lim™ :d to those
discharging a flow of more than 10,000 gallons per day. In some cases these indus-
tries discharge their flow > a municipal sanitary sewerage system after pretreatment.
In other cases the wastes are treated and discharged to sto: . sewers and surface
waters. In « "her case ind trial waste Tudges requiring disposal are generated. The
current industrial sludge practices in the Region were determined; the amounts and
characteristics of industrial sludges inventoried, and the relative useful life and
capacity of the existing sludge processing facilities estimated. The inventories indi-
cated that the industrial treatment facilities generated about 25 tons of sludge
per day.

OBJECTIVES AND DESIGN STANDARDS

Six regional wastewater treatment sludge management objectives, together with
supporting principles and standards, were formulated under the regional wastewater
s lge management system planning program. Together with the land use and
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STANDARDS

. Wastewater sludges should be treated and utilized only in a manner compatible w  and supportive of the water use
objectives and supporting water quality standards for the surface waters of the Region; and, sludge application shall
be conducted only on lands where good soil and water conservation practices are imptemented in crder to avoid pol-
lution of lakes and streams.

. Operations conducted for land utilization of solid or hiquid sludges should provide for a minimum of six months of
sludge storage, should be performed only on lands where good soil and water conservation prac 5 are imple-
mented, shoutd be prooerly timed and performed to account for meiearological conditions—  Jusive 01 moisture and
temperature—and, wl  feasible, should include incorporating the sludge into the soil immediatety following appli-
cation in order to avoid pollution of lakes and streams.

. Wastewater sludge application should occur gnly on suitable soils, as identified in detailed soil survey maps.

. The continuous or recurring application cf wastewater sludges to land or in sanitary landfills should be avoided un-
less the rer ing land area has been carefully selected, de:” ed, operated, and monitored to avoid creation of a
pollution or a public health hazard in the groundwaters of the negion.

. Incineration of wastewater sludges shall be practiced in such a manner as to assure that the air quality standards
will be maintained within the Region.

. New and replacement installations for wastewater sludge treatment, handling, storage, and disposal, as well as addi-
tions to existing facilities and operations, should be located qutside of the 100-year recurrence interval floodplains of
the Region. If, in order to maximize the use of existing facilities, it is necessary to use floodplain lands for waste-
water sludge treatment, handling, or storage, the facilities should be located outside of the flondway so as not  n-
crease the 100-year recurrence interval flood stage and should be floodproofed to a flood protection elevation of two
feet above the 100-year rec 1ce interval flood stage, so as to assure adequate protection against  1d damage
and avoid disruption of the processes of wastewater handling and disposal during fiood periods. In the event that a
floodway has not been established, or if it is necess  to encroach upen an approved ficodway, the hydraulic effect
of such encroachment shall be evaluated on the basis of an equal degree of encroachm  for a significant reach on
hoth sides of the stream, and the degree of encroachment shall be limited so as not to raise the peak stage of the
100-year recurrence intervai flood by more than 0.5 feet.

. Existing wastewater sludge storage and handling facilities focated in the 100-year recurrence interval flood plain
should be ftoodproofed to a flood protection elevation of two feet above the 100-year recurrence interval flood stage
50 as to assure adequate protect ¢  nst fload damage and avoid disruption of wastewater sludge manzgement
processes during flood periods.

OBJECTIVE NO. 3

The development of a regional wastewater sludge management system which will effectively protect the public heaith within
the Region.

PRINCIPLE

Sanitary wastewater sludges contain pathogenic organisms and toxic substances harmful to human and other life. The ymproper
handling and disposal of such sludges might, therefore, create serious public health hazards.

STANDARDS

1. All sludges derived from sanitary wastes to be handled, stored, or land-applied off the wastewater treatment site, or

in any other way allowing for substantial, noncontrolied public contact, should be digested, heated, or otherwise pro-
cessed to reduce the hazard from pathogenic organisms.
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Table 3 {continued)

STANDARDS

1. Wastewater sludge management systems should be designed and developed wherever feasible in coordination with
the design and construction of solid waste disposal facilities.

2. Where technically feasible, consideration should be given to the reclamation, from wastewater sludges, of substances
having economic value, or to the use of pretreatment of wastewaters to remove substances having economic value
prior to discharge of those substances to sewerage systems.

3. Wastewater sludge management systems should be designed and developed 1o provide for maximum use of tne o1
ganic and nutrient components of sludge through application to enhance soil fertility.

OBJECTIVE NO. 6

The development of a regional wastewater sludge management system which is both economical and efficient, meeting ail
other ocbjectives at the lowes! cost possible.

PRINCIPLE

The total resources of the Region are limited and any undue investment in wastewater sludge handling and utilization systems
must occur at ¢ expense of cther public and private investment; total wastewater sludge management systems’ costs, there-
fore, should be minimized while meeting, to the maximum extent practicable, all of the other system development operations.

STANDARDS

1. The sum of wastewater sludge management s m operating and capital investment costs, inclusive of any revenues
received from resource recovery, should be minimized.

2. Maximum feasible use should be m  of ail existing and committed wa:  ater sludge management facilities. Such
facilities should be supplemenied with additional facilities only as necessary, to meet the anticipated wastewe
sludge demand generated by substantial impiementation of the regional land use plan and the regior  iamtary sew-
erage system plan, while meeting pertinent  er quality use objectives and standards.

3. The use of new or improved methods for wastewater sludge handling and utilization should be allowed and encour-
aged if such methods are adequately monitored in a suitable environmental sampling program; offer economies in
operational costs; or, by their superior performance, lead to the achigvement of air quality and water quality stan-
dards at lesser costs, providing they do not detract from the achievement of other ebjectives set forth herein,

4. The development of wastewater sludge handling and utilization processes and facilities should be conducted in such
a manner as to allow the maximum feasible flexibility in the provision of technical alternatives for sludge handling
and utilization and should always provide, as a temporary measure and as a possible future alternative, at least cne
alternative to the primary method of sludge disposal.

5. When technically feasible and atherwise acceptable, the application of wastewater sludge on Jand should utilize
existing public lands in order to minimize land acquisition or easement costs.

6. Wherever possible, wastewater sludge handling and utilization systems should be designed and developed con-
currentiy with power generation facilities, in order to effect engineering and construction economies as well as to as-
sure the separate function and integrity of wastewa  sludge management systems and power generation facilities.

2 The standards presented here serve multinle roles. First they are used by e Commission to compare the suitability and relative
performance of ~hysical plan alternative.  cond, they are technical standards advised by the Commission for use by focal units
of government, this role, standards may be considered minimum standards by local units of government which desire to impose
more stringent fimitations on waste management activities.

o Large industrial pr atment facilities are defined as those treating at least 10,000 gallons per day of waste.

§ re: Camp Dresser & McKee, Inc., and SEWRPC. 15






SLUDGE MANAGEMENT PLAN-—continued

only slight and moderate mitations for -~ “ge applicati 1. Thus, even under the
most limited conditions, it would appear there exists within the seven-county
Region at least three times the amount of lai needed to accommodate a1 ™ dis-
posal of all sewage sludge in the year 2000,

Table 4

SUMMARY OF LAND AVAILABLE FOR APPLICATION
OF SLUDGE TO AGRICULTURAL LAND

Conditions of Load

Range for Average Range for Contaminant
Sludge Quality and Controlled Sludge Quality
“Poor” Crop Yield and “Better’’ Crop Yield
Source of Sludge Acres Acres Acres Acres
MSD-Jones Island and
MSD-South Shore?. .. ... ... 39,125 72,857 27,563 48,933
Other Major Plants. . ... ...... 2B 28,381 14,933 14,933
Other Plants. .. . ... ........ 1,500 1,600 1,000 1,000
Total 69,006 102,738 43,496 64,648

{worst case)

Total Land Area with Slight
and V¥  erate Limitations
for Sk e Application:
Acres Existing in Region
After Subtracting a Portion
of the Land as Needed for
Incompatible Lk 1Uses . .. ... 358,000 358,000 358,000 | 358,000

@ Does not include combined sewer overflow solids land application or the effect of the possible
5 mg/1 BOD 5 and SS effluent criteria for the Milwaukee treatment plants,

Source: Camp Dresser & McKee, Inc.
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Table 5

SUMMARY OF PRIMARY SLUDGE MANAGEMENT PROCESS RECOMMENDATIONS
AT THE MAJOR PUBL1C SEWAGE TREATMENT PLANTS IN THE REGION

Recommended Primary Sludge Management Process
Nigestion,
Digestion watering, Digestion, Drewatering
Dewatering, and Land and Land Dewatering, Dewatering, and Production
Major Incineration, Apolication Application Landfill Composting, and Marketing
Public Sewage and Landfill in Liguid in Partially in Partially and Marketing of Commercial
Treatment Plant of Residue Form®? Dried Form® | Dried F~-= of Compost Fertitizer
Kenosha County
City of Kenosha, . ... .. .. X
Viltage of Twin Lakes, . . X X
Milwaukee County
Milwaukee-Matropolitan
Jonas Island . ... ... ... X X X X
Milwaukee-Meiropoliian
South Shore ... ... .. .. X x X X
City of South Milwaukee. . . X
Czaukee County
City of Cedarburg .. ... .. X
Village of Grafton .. ... ., X
City of Port Washington . , . ®
Racine County
City of Burtington . . . .. .. X
City of Racine. . ... ... .. X
Village of Union Grove . . . . X
Western Racine County
Sewerage District. ... ... X X
Walworth County
Walworth County
Metropolitan Sewerage
Oistrict. . . ........... X
City of Whitewater. . . . .., X
Village of Williams Bay . , . . X X
Washington County
City of Hartford . .. .. ... X
City of West Bend .. .. ... X
Waukesha County
City of Brookfield . . .. ... X
Hartland Delafield . . .. ... X X
City of Oconomowoe . . ., . X
City of Waukesha, ., .. ... X X 'l

aS.'udge lagoons generally are included in the recommendations for treatment plant facilities under the category of transport of siudge in
liquid form. This alfows option of transporting partially dried sludge from the lagoor. i alternate to lquid sludge transport. Conversely,
plants included under the category of transport of partiallv dried sludge following vacuum filters, fiiter presses, centrifuges, or sand beds
generaily witl have the option of bypassing the dewatering : and then transporting siudge in liquid form,

Source: Camp Dresser & McKee, Inc., and SEWRPC.
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MSD-Jones Island Plant

Sludge processing facilities evaluation:
1. With Milorganite Production
Thickening by gravity
Chemical conditioning
Dewatering with drying for Milorganite and
A. Incineration/py  vsis followed by residue landfilling and/or
B. Anaerobic digestion prior to dewatering followed by landspreading or

C. No other processing

2. With No Mi  janite Production
Thickening by gravity and  dissoived-air flotation with

A, Dewatering and incineration/pyrolysis with residue landfiiling and/or

B. Anaerobic digestion with dewatering and landspreading

MSD-South Shore Plant

Sludge processing facilities evaluation of thickening by dissolved-air flotation with:

1. Anaerobic digestion, chemical conditioning, and dev ering with landspreading and/or

2. Dewatering, Composting and/or

3. Dewatering, Incineration/Pyrolysis with Residue Landfilling

NOTES:

1. If effluent requii  ents are changed to 5 mg/l BOD5 and 5 mg/l suspended solids, these
recommendations are not expected to change. Recommendations to be evaluated under
MSD Total Solids Management Program.

2. Backup system to all those shown is transport of sludge to landfill.

3. Evaluation should include transportation of sludge between plants in the MSD Total
Solids Management Program.

4. Development of CSO facilities plans by the District may necessitate reevaluation of the
above recommendations.

Source: Camp Dresser & McKee, Inc.












rivate sewage treatment plants. These
recommendations, which are summarized in Table 8, rely upon analyses of two
examples of trickling filter plants—Lake Geneva and East Troy—and two examples
of sludge plants—Darien and Thiensville. The plan recommends that the specific
process opi ns to selected for each plant be defined in the locally developed
facilities plans.

In addition to the foregoing primary sludge management plan recommenda-
tions, the plan contains the following auxiliary plan recommendations relating to
sludge managen at:

1. Landfilling is recommended as a standby disposal process if land spreading
cannot be carried on for whateve reason. At present insufficient available
landfill capacity exists in the Region to handle large volumes of sludge should
landfilling be required for extended periods of time. Accordingly, the plan
recommends that “backup’ landfill sites be identified under a regional
solid waste management p 1ning program and ultimately be made available
for sludge management use, particularly for a short-term emergency situation.

2. Additional storage capacity for liquid or partially dried sludge should be
developed on a case-by-case b. s at plant sites or in remote locations near
land spreading areas in order to accommodate problems that may be due to
severe weather conditions and cropping practices.

Table 8

RECOM NDATIONS FORO ER PUBLIC AND PRIVATE
SEWAGE TREATMENT PLANTS FOR SLUDGE
PROCESSING, TRANSPORTATION, AND UTILIZATION

PROCE ING OPTIONS { TRANSPORTATION OPTIONS | UTILIZATION/DISPOSAL OPTIONS

Gravity Thickening Truck Landspreading
Anaerobic Digestion Public Pickup
Lagoons Landfilling {generally as a backup)
Vacuum Filters
Sand Beds

NOTE: Specific process train options for each plant to be refined in locally developed facilities
plans.

Sc  ce: Camp Dresser & McKee, Inc.
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