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STATE GF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

APPLICATION TO OPERATE/CONSTRUCT
AIR POLLUTION SOURCES

Resource Recovery Incinerator || nNew! [X} Existing!

SOURCE TYPE:

APPLICATION TYPE: | ] Construction [ ] Operation [X] Modification
City of Tampa ' counTy: Hillsborgugh

COMPANY NAME:
Identity the specific emission point source{s) addressed in this application {i.e. Lime Kiln No. 4 with Venturi Scrubber; Peeking Unit
No. 2, Gas Fired) _1ampa Incinerator Rehahilifatian

SOURCE LOCATION:  Street _14 Acre site adiacent to McKay Bay City ___lampa
UTM: East 360000 North 3091900
Latitude ___27 0 __ 56+ 51 =N Longitude _82_© _ 25 «_ 14 'w

Dale H, Twachtmann. Administrator. Water Respurces & Public Work

APPLICANT NAME AND TITLE:
APPLICANT ADDRESS: 8th Flpor - City Hall Plaza, Tampa, Florida 33602

SECTION 1: STATEMENTS BY APPLICANT AND ENGINEER

A. APPLICANT
"1 am the undersigned awner or authorized representative” of McKay Bay Refuse-To-Fnergy Praject

| certify that the statements made in this application for a construction

permit are true, commect and complete to the best of my knowledge and belief. Further, | agree to maintain and operate the
poliution control source and pollution control facilities in such a manner as to comply with the provision of Chapter 403,
Florida Statutes, and all the rules and regulations of the department and rexiSons thereof. i_atso understand that a permit, if
granted by the department, will be non-transterable and I will promptly npfify/ the department upon sale or legal transfer of the

permitted establishment.

*Attach letter of suthorization Signed/ sl

Dale H. Twachtmapn, Administrators WR&P
ame and Title {Please Type}

&/ Telephone No. _813-223-8771

ed by Chapter 471, F.S.}

Date:

8. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA {where req

This is to certify that the engineering features of this poliution control project have been designed/examined by me and found to
be in conformity with modern engineering principles applicable to the treatment and disposal ot pollutants cheracterized in the
permit application, There is reasonable assurance, in my professional judgment, that the poliution control facilities, when prop-
erly maintained and operated, wiil discharge an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will fumish, if suthorized by the owner, the appli-
cant a set of instructions for the proper maintenance and operation of the pollution control facilities end, if applicoble, golhtion

B 7L T

Signed:

Ralph Lee Torrens
Name {Piease Type}

Company Name (Please Type}

8404 Indian Hills Drive; Omaha, NF £8114

SRS Mailing Address (Please Type)
‘Florida Registration No. 21274 Date: 7/Z’S /0' / Telephone No. 402-399-1000

i5ee Section 17-2.02(15) and {22}, Florida Administrative Code, (F.A.C.)
DER FORM 17-1.122{(15) Pape 1 of 10




SECTION I GENERAL PROJECT INFORMATION

A. Describe the nature and extent of the project. Reter to potlution control eauipment, and expected improvements in source per-
tormance as a result of installation. State whether the project will result in full comphiance. Attach additional sheet it necessary.

Rengva*ts existing incinerator, add heat recover for steam produyction

for eleciricity generation, addition of electrostatic precipitatars_to

— control particulate omissions  The facility will operate in full

compliance of all existing requlations.

B. Schedule of project covered in this application {Construction Permit Application Only)

Start of Construction Farly 82 Completion of Construction Early 84

C.  Costs of pollution control systemis): (Note: Show breakdown of estimated costs only for individual components/units of the
project serving pollution control purposes. Information on actual costs shall be furnished with the application for operation

permit.}

Pallution Control $4,000,000-$7.000,000
Due to LAER requirements cost is not a factor in the technoloay choice.
See Chapter §

D. Indicate any previoui DER permits, orders and notices associated with the emission point, including permit issuance and expira-
tion dates.

__ Tampa Incinerator was shut down in Dec 1979 under consent decree of FPA

E. Is this application associated with or part of a Development of Regional Impact (DR} pursuant to Chapter 380, Fiorida Statutes,
and Chapter 22F-2, Florida Administrative Code? Yes __X._ No :

F. Normal equipment operating time: hrs/day 24 ; days/wk 7 ; wksiyr B2 ; if power plant, hrs/yr 8760 :
with approximately 20% down time for maintenance

if seasonal, describe:

G. I this is a.new source or major modification, answer the following questions. {Yes or No)

1. Is this source in a non-attainment area for a particular pollutant? yes - Chapter 3

a. If yes, has "offset” been applied? . yes - Chapter f

ves - Chapter 5

b. If yes, has “’Lowest Achievable Emission Rate’ been applied?

c. If yes, list non-attainment pollutants,
total suspended particulate and VOC

2. geo;sbmlnailable contro! technology (BACT) apply to this source? If yes, see yes - Chapter 4
3. Does the State “Prevention of Significant Deterioriation” (PSD) requirements '
apply to this source? If yes, see Sections V1 and Vil. yes - Chapter 3
4. Do "Standards of Performance for New Stationary Sources” (NSPS) apply to yes
this source?
5. Do "National Emission Standards for Hazardous Air Pollutants” (NESHAP) yes - Chapter 3

apply to this source?

Attach alt supportive information related to any answer of ““Yes”. Attach any justification for any answer of “No*’ that might be
considered questionable.

DER FORM 17-1.122(18} Page 2 of 10



SECTION IIl: AIR POLLUTION SOURCES & CONTROL DEVICES {Other then Incinerators)

A Raw Materials and Chemicals Used in your Proceis, if applicable:

.l Contaminants e i
Description HL;"QI-Z?;,S?QF I Relate to Flow Diagram
Type | % Wt |
t 1
] |
i
| i
: T
[ | f
8.  Process Rate, if applicable: (See Section V, Item 1}
1. Total Process Input Rate (Ibs/hr);
2. Product Weight (Ibs/hr):
C.  Airborne Contaminants Emitted:
Emission! eciand 3 Potential Emission?
Name f Allowed Emission Allowable Relate
M . Rate per Emission to Flow
Contami,ant Maximum  Actuat : . Ibs/hr Tlyr .
Ibs/hr Tyr Ch.17-2, F.AC, lbs/hr Diagram
I
{
i
!
[ —
D.  Control Devices: (See Section V, Item 4)
Range of Particles® Basis for
{M’:cai::\'lm&us‘gri.l;‘l,?\leo ) Contaminant Efficiency Size Collected Efficienc
) {in microns) {Sec. V, It

15ee Section V, Item 2.

2Reference applicable emission standards and units

heat input)

3Calculated from operating rate and applicable standard

"Emission, if source operated without control {See Section V, Item 3)

5)¢ Applicable

DER FORM 17-1.122{16) Pag+ 3 of 10
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£, Fuels

i .
Type (Be Specific) :l Consun;pnon ‘ Max:miﬁr\g?‘j?;rl)nnut
F avg/hr ' meax./hr !
=‘ !
*Units Natural Gas, MMCF/hr; Fuel Qils, barrels/hr; Coal, ibs/hr
Fuel Analysis;
Percent Sulfur: Percent Ash:
Density: ibs/gal  Typical Percer.lt Nitrogen:
Heat Capacity: BTU/L BTU/gal
Other Fuet Contaminants {which may cause air pollution):
F.  If applicable, indicate tﬁe percent of fuel used for space heating. Annual Average Maximum
G.  indicate liquid or solid wastes generated and method of disposal.
H.  Emission Stack Geometry and Flow Characteristics (Provide data for each stack):
Stack Height: _ ft.  Stack Diameter: fr.
Gas Flow Rate: ACFM - Gas Exit Temperature: OF,
% Velocity: FPS

Water Vapor Content:

SECTION IV: INCINERATOR INFORMATION

Type V
T 0 T ! T I T 1 T v .

Type of Waste (Pragfics) ’ (Ruyt?:ish) (R‘g::se) (Gya?gage) (Paﬂxgl%gical) [é“'ﬂp%oga)s
Lbs/hr 5.7% A 29,5% 4 38.9% 9.6% 4

incinerated L473x10 2.45x10 3.23x10 .797x10 None None

Municipal refuse collected within City of Tampa.

Description of Waste

L Total Weight Incinerated (Ibs/hr) 8'BX104:=======_Jmumg£ﬂymnvthhn 8.3x10°
Approximate Number of Hours of Operation per day 24 days/week
Manufacturer __UDKNOWD - to be determined. '
Date Constructed Mode! No.

DER FORAM 17-1.122(16) Pege 4 ot 10, N
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! ‘ 13 .o H'(EEITSE};;:SQ ; f‘-m,' ] {CF) ~
i d i Type : BTU/hr N
Primary Chamber { N/A | 3.56 x 10 solid wastdi 3.75 x 10" 11600 - 1800° F /
Secondary Chamber ; 1 ; J
Stack Height: 150 ft. ) Stsck Diameter 3_flues 4.43 ft Stack Tem;).qSo0 F
Gas Flow Rate: 65,000 “ACFM .03 gr/ DSCFM* Velociy 70 FPS

*1f 50 or more tons per day design capacity, submit the emissions rate in grains per standard cubic foot dry gas corrected to 50% ex-
cess air.

Type of pollution control device: [X] Cyclone [ ! Vet Scrubber [ } Afterburner [X] Other [specity) _ESP
Brief description of operating characteristics of control devices: _Electrostatic Precipitators work by
caused '
oppositely charged walls

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water, ash, etc.):
Ash to permitted Tandfill
Cooling tower & boiler blowdown to sanitary sewer

SECTION V: SUPPLEMENTAL REQUIREMENTS

Please provide the following supplements where required for this application.
1. Total process input rate and product weight — show derivation.

2.  To a construction application, attach basis of emission estimate {e.g., design calculations, design drawings, pertinent manufac-
turer's test data, etc.,}) and attach proposed methods {e.g.,, FR Part 60 Methods 1, 2, 3, 4, 5} to show proof of compliance with
applicable standards. To an operation application, attach test results or methods used to show proof of compliance. Information
provided when applying for an operation permit from a construction permit shall be indicative of the time at which the test was

made,
3. Anach basis of potential discharge (e.g., emission factor, that is, AP42 test).

4,  With construction permit application, include design details for all air pollution control systems [e.g., for baghouse include cloth
to air ratio; for scrubber include cross-section sketch, etc.).

5. With construction permit application, attach derivation of control device{s) efficiency. Include test or design data. ltems 2, 3,
end 5 should be consistent: actual emissions = potential {1-efficiency).

8. An 8%” x 11" flow diagrem which will, without ravealing trade secrets, identify the individual operations and/or processes. Indi-
~ cate where raw materials enter, where solid and liquid waste exit, where gaseous emissions and/or airborne particles are evolved
and where finished products are obtained.

7. An B%" x 11" plot plan showing the lacation of the establishment, and points of airborne emissions, in relation to the surround-
ing area, residences and other permanent structures and roadways {Exampla: Copy of relevant portion of USGS topographic

map}.

8. An B%" x 11" plot plan of facility showing the location of manufacturing processes and outlets for airborne emissions. Relate
all flows to the flow diagram.

DER FORM 17-1.122{18) Pape 8 of 10
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9. Ananplication fee of $20, unless exempred by Section 17-4.05(3), F A.C. The check should be made payable 1o the Department
of Environmental Regutation,
10. With an zspplication for operation pormit, attach a Certificate

of Completion of Construction indicating that the source was con.
structed as shown in the construction permit,

SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY *

-A. Are standards of perfermance for nevw stationary sources pursuant to 40 C.F.R. Part G0 apphicable to the source?
[X] Yes [ ] No
Contaminant Rate or Concentration
Particulate Q.08 gr/dscf at 12% CO.:
B.  Has EPA declared the best available control technology for this class of sources (If yes, attach copy) [ ] Yes %] No
Contaminant Rate or Concentration
C. What emission levels do you propose as best available contro! technology? None

Contaminant Rate or Concentration

all emission but particulate at potential to emit rate = without controls

See Chapters 3 and 4

D. Describe the existing contro! and treatment technology {if any).

1. Contro! Device/System:

2. Operating Principles:
3. Efficiency:® ' 4. Capital Costs:
5. Useful Life: 6. Operating Costs:
7. Energy: 8. Maintenance Cost:
9. Emissions:
Cantaminant Rate or Concentration

"Explain method of determining D 3 above.,

*See Chapter 6

DER FORM 17-1.122{16) Page 6 of 10




10. Stack Parameters

i
!

a. Height: 15D ft. b, Dismeter: & x 4.43 ft ft.
c. Flow Rote:65,000/unit ACFM  d. Temperature: 450 OF
e. Velocity: 70 FPS

£ Describe the control and treatment technology available [As many types as applicable, use additional pages if necessary),

1.

a. Control Device: wet scrubbers - for S0,, HF, and gaseous Hg control

b. Operating Principles:  §as intimat_dy coniacted with Time §Turry. 502 and HF react
and are removed. Hg condenses and is removed.

c. Efficiency®: 90% or better; literatured. CepitalCost:  $5,280,000

. Usekul Lite: 20 year f.  Operating Cost: $643,000/yr

g. Energy" 460 Kwh; literature h. Maintenance Cost: $528,500/yr

i. Availability of construction materials and process chemicals:

Available with appropriate lead time
i. Appticability to manufacturing processes:  Has not been used on U.S. solid waste incineration:

B B W B R

. k. Ability to construct with control device, install in available space, and operate within proposed levels:
. Could be installed and operated on space available. Has not been
' done on U.S. solid waste incinerator,

r

LAY

a. Control Device:Ory scrubber - SDZ‘ HF, and gaseous Hg control

b. Operating Principles:  1ime slurry contacts gas and is dried by flue gas. Particulate
contrel by baghouse on ESP

¢. Efficiency®: 90-99%; literature d. CepitalCost:  $7,920,000
@ e. UsefulLite: projected for 20 yr f. OperatingCost: $ 322,000/yr
g Energy®: 482 kwh; literature h. Maintenance Costs: $264,000/yr

i, Availability of construction materials and process chemicals:
Available with appropriate lead time
i.  Applicability to manufacturing processes:has not been used on any combustion source in U.S.

k. Ability to construct with control device, irEsisrlxsiFi aUQlLﬁ!eEBac%.%ﬁtOpg&es\QMH%%&Qéi]lééisred boiler.
Q Room to construct. Yet to be proven

* Exptain method of determining efficiency.

**Energy to be retl;:ned in units of electrical power — KWH design rate.
3.
a. Control Device: Low sulfur fuel - 502 control
b. Operating Principtes:  Lower sulfur content in fuel, lower 502 emission

¢ Efficiency®: - d. Capital Cost: -
e. Life: - f. Operating Cost: =
a 7 g. Energy: 0 h. Maintenance Cost: -

E *Explain method of determining efficlency above.
DER-FORM 17-1.122(18) Psge 7 of 10
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k.

Avaifability of construction maiterials and process chemicals:

Applicahility to manutfactusing proceeecs

ABility 1o conctruct with contro! devize install in available space and operate within proposed levels:

Controi Device Ammonia injection, wet scrubbers and catalytic reduction for

Operating Principles: NOX -control

A laboratory control device - Described in Chapter 4

Efficiency *: - d. Capital Cost:
Life: f.  Operating Cost:
Energy: h.  Maintenance Cost:

Availability ot construction materials and process chemicals:

Not proven on any combustion source, not recommended
Applicability to manutacturing processes:

Ability to construct with control device, install in available space, and operate within proposed levels:

F. Describe the contral technology selected:

Control Device: no additional collection device

1.

© e P a0

. Efficiency®: 0 3. Capital Cost:
Life: 5. Operating Cost:
Energy: - 7. Maintenance Cost:
Manufacturer:

Other locations where employed on similar processes:  This BACT recommendation used on all solid

waste-fired boilers in .5,

{1) Company:

(2) Maiting Address:

{3V City: (4) State:
(5)  Environmental Manager:

{(6) Telephone No.:

“Explain method of determining efficiency above.

(7} Emissions®:

Contaminant Rate or Concentration

1
\

why,

{8) Process Rate":

(1) Company:
(2)  Maiting Addross:
() City: {4) Stato:

“Applicant must provide this information when availsble. Should this information not be available, applicant must state the reason(s)

DER FORM 17-1.122(16) Pege 8 of 10
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(5¢  Environmental Manager.
{6} Telephone No -
(7)  Emissions”.

Contaminant Rate or Concentration

{8) Process Rate":

10. Reason for selection and description of systems:

See Chapters 4 and 5.

* Applicant must provide this information when asvailable. Should this information not be available, applicant must state the reason{s}

why.

DERA FORM 17 1.122{16) Page 9 01 10




SECTION VI — PREVENTION OF SIGHIFICANT DETERIORATION

A HCERC Monitared Data

63/115 (C ‘
12 no sites Tsp B3/1135 (£ 1gn2e 63 Virk! spd/dir
- I &
Period of monitaring 2 ! 1 o/ /81 o
menth  day year month  day year

Other data recorded
Attach all data or statistical summaries o this application.

2. Instiumentation, Field and Laboratory
a) Was instrumentation EPA referenced or its equivalent? __ % Yes —  No

b} Was instrumentation calibrated in accordance with Department procedures? _% Yes No Unknown

B. Meteorological Data Used for Air Quality Modeling

1. 5 Year{s) of data from 1. +1 /70 o 12,31 ; 74
month  day year moenth  day year
Tampa Internatioral! Airport

2. Surface data obtained from {location)
3. Upper air (mixing height) data obtained from {location) Tampa International Airport

4, Stability wind rose {STAR) data obtained from (location}

C. Computer Madels Used

1. CRSTER Modified? If yes, attach description.
2. I R s e me e e Moditicd? I yes, attach description,
1 Muoditiod? H yos, sttach deseription,
4. ... Moditicd? 1t yes, attach description.

Attach copies of all final model runs showing input data, receptor locations, and principle cutput tables.

D. Applicants Maximum Allowable Emission Data

Pollutant ) Emission Rate
TSP 45 grams/sec
502 20,8 grams/sec

E. Emission Data Used in Modeling
¢ction

. . in . Modeling S o . _ :
Attach fist of emission sources. Ean;]SIon :Sa r(.‘Q%iN’.‘fIS source name, description on point source {on NEDS point number),
UTM coordinates, stack data, allowable emissions, and normal operating time. .

F.  Artach all other information supportive to the PSD review. See Chapter 3

*Specify bubbler (B} or continuous {C).

G. Discuss the social and economic impact of the selected technology versus other applicable technologies li.e., jobs, payroll, pro-
duction, taxes, energy, etc.). Include assessment of the environmental impact of the sources.

See Other Impact Sections.

/‘-.

H.  Attach scientific, engineering, and technical material, reports, publications, journals, and other competent refevant information
describing the theory and application of the requested best available control technology.

DER FORM 17-1.122(16) Page 10 of 10
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Waste Quantities

A. PURPOSE

To verify the annual quantity of solid waste generated in Hillsborough County
and determine if a solid waste generation rate of 4.3 Ib/cap/day determined

previously should be used for resource recovery procurement activities.

B. SUMMARY

a) This analysis indicated that 539,600 tons rather than the projected
495,000 tons was disposed of in Hillsborough County in 1980. We
propose the use of the lower tonnage as the basis for the RFP

procurement documents.

b) The analysis showed a unit waste generation rate of 4.7 Ib/cap/day
which was higher than the projected rate of 4.3 lb/cap/day. To
conservatively estimate the quantities, we propose the use of the
lower rate of 4.3 Ib/cap/day as the basis for the RFP procurement
documents and when it is to the County's advantage, increase the

baseline quantities.

C. DISCUSSION
1. Introduction

As part of the work program, solid waste records were collected and
analyzed to determine an appropriate waste generation rate to be used to
estimate future waste quantities generated in Hillsborough County. The

previous consultant, Brown & Caldwell, used a unit waste generation rate



*

of 4.3 pounds/capita/day. HDR will determine if this waste generation
rate i3 appropriate based upon the additional year of data that has been
collected since Brown & Caldwell did their analysis in 1979. The updated
unit waste generation factor will be used to estimate the future

quantities of solid waste that will have to be accommodated by a solid

waste management system.

Waste Quantities

Two sanitary landfills are currently in operation in Hillsborough County:
the Northwest Landfill and Hillsborough Heights. These two landfills

receive all of the waste disposed in the County. In the past, other

landfills were also used.

The Ruskin Landfill was operational until August 1978 when its waste was
diverted to the Taylor Road Landf{ill. Plant City's landfill was operational
through September 1979 when its waste was diverted to the Taylor Road
Landfill. Furthermore, the Tampa Incinerator was operational until
December 1979, when its waste was also diverted to the Taylor Road
Landfill. The Taylor Road Landfiill was replaced by the Hillsborough
Heights Landfill and daily operation 'was contracted to Waste Management,
Inc. on February 11, 1980. Hillsborough County also operates the South

County Transfer Station which hauls all of its waste to the Hillsberough

Heights Land{ill.

Scale data from the Hillsborough Heights Landfill is available for most of
1980. Scale data of the incoming waste stream is also available from the
Transfer Station. Other pertinent data concerning the waste stream
includes estimates of the total volume in cubic yards of the waste going
to the landfills which do not or did not operate scales. For the months
when no information on the waste stream was available; reasonable

estimates of the incoming waste were made by the scale attendants.



MECSEEE W

TABLE A-1 - HILLSBOROUGH COUNTY

1530 SOLID WASTE DATA BY MONTII

Northwest Landiill Hillshorough Heights

Estimated Est. Tons (@ Tzl

Cu. Yards 350 Ib/c.y. Tons Tons
Jan. 53,206 © 9,311 28,896 38,207
Feb, 32,827 9,244 10,791 (1) 30,035
Mar. 58,050 10,159 33,634 43,793
Apr. 56,871 9,952 37,557 47,509
May 56,418 9,874 36,916 46,790
June 57,818 10,119 37,162 47,281
July 50,440 10, 577 39,402 49,979
Aug. 61,150 10,701 38,514 49,215
Sept. 60,501 10,588 37,953 48,541
Oct, 83,391 14,593 33,614 L8,207
Nov. 55,002 9,625 33,472 43,097
Dec. - 60,859 10,650 36,097 46,747
Total 716,533 125,392 414,008 539,400

(1) Waste Management, Inc. (WMI) assumed operational control of the landfill
in 1980. Scales were installed on February 11, and only a partial month
of scale data is available.

Table A-2 shows the total waste quantities going into each landfill for the years
1978 and 1979.

TABLE A-2 - TOTAL WASTE QUANTITIES FOR 1978 AND 1979

1978 1979
Cubic Yards Tons Cubic Yards Tons
Northwest Landfill 755,085 132,140 838,538 146,744
Taylor Road 1,026,286 179,600 912,434 159,675
Tampa Incinerator --- 183,000 --- 138,738
Plant City --- 10,514 -— 8,370 (1)
Ruskin 55,844 (2) 9,773 Closed Closed
Total 1,837,215 512,027 1,750,972 503,527

{1) The Plant City Landfill closed October I, 1979 and the waste was
diverted to the Taylor Road Landfill,

(2) The Ruskin Landfill closed August 1, 1978 and the waste was diverted to
the Taylor Road Landfill.

Special Note: Waste quantities contain some white goods, demolition waste and
tires.




Another minor problem with the 1980 waste quantities is that not all
mceming vehicles using the Hillsborough Heights Landfili crossed the
scale. For example, some cars, some tire loads, and some cash customers
bypassed the scales. Records indicate that an average of 3100 cars and
pickup trucks bypassed the scales each menth in 1980, The peak number
of cars and pickup trucks that passed the scales was 3428 vehicles in
August 1980. The least amount of cars and pickup trucks bypassing the
scales occurred during November when 2765 vehicles were recorded. The
quantities hauled by these types of vehicles was determined to be
insignificant. But, beginning in 1981, all incoming wastes will be
weighted at Hillsborough Heights. This operating requirement will
improve the data for future solid waste management planning activities in

Hillsborough County.

3. Population Projections

Table A-3 lists the estimated population projections for Hillsborough
County. These projections were obtained from the Hillsborough County
City-County Planning Commission publication entitled, "Population and

Housing Estimates, April I, 1970 - April 1, 1980."

TABLE A-3 - POPULATION PROJECTIONS FOR HILLSBOROUGH COUNTY

Year Population Projecticn
1980 | 630,698
1985 757,300
1990 848,500
1995 939,300

2000 1,030,000



Unit Waste Generation Factor

The unit waste generation factor is simply a per capita waste generation
rate. The factor is calculated by dividing the total tonnage of waste
disposed by the contributing population. Using the data presented in
Table 4 and a countywide population of 630,698, the County's unit waste
generation factor for 19380 was computed to be &.,7 pounds per capita per
day. The 1979 data indicated a 4.7 pounds per capita per day was
computed, The 1978 data equated to 4.8 pounds per capita per day rate,

In previous analyses, a unit waste generation rate of 4.3 pounds per
capita per day was determined. This rate is approximately 8.5% less than
the rate computed by HDR and this differential is small when determining
unit waste generation rates,- To be conservative, the 4.3 pounds per
capita per day rate will be used in projecting waste quantities delivered

to resource recovery facilities.

From our perspective, the unit factor of 4.3 pounds per capita per day is
a reasonable estimate when compared to unit waste generation factors
found in other HDR projects such as Pinellas County, Florida; DeKalb
County, Georgia; Fort Worth, Texas; and Phoenix, Arizona. Furthermore,
it is assumed that the unit waste factors will remain constant in the
future. This assumption provides a reasonable compromise between past
predictions of rising per capita waste generation rates and some recent
indication of the trend toward slight decreases in the per capita waste

generation rates.

Table A-4 lists the solid waste tonnage projections for Hillsborough
County. These projections are based on the population projections listed
in Table 3 and a constant unit waste generation rate of both 4.7 and 4.3

pounds per capita per day.




TABLE A-4 - SOLID WASTE PROJECTIONS FOR HILLSBOROUGH COUNTY

Resource Recovery

‘—\.Vaste Quantity {Tons) Quantity
Year 4.7 lb/cap/day 4.3 Ib/cap/day
1980 539,000 495,000
1985 647,000 594,000
1990 725,000 666,000
2000 ' 880,000 808,000

5. Seasonal Variations

Figure A-1 depicts the seasonal variation of waste quantities for the
years 1978, 1979 and 1980. Figure A-2 gives reference to which months
are above or below the average monthly waste generation percentage of

8.33% (100% - 12 months = 8.33%).

6. Solid Waste Composition

Local solid waste composition data was extracted from the Phase Il
Project Draft Report. This sampling program determined the composition

of the municipal solid waste stream in Hilisborough County.

The sampling survey spanned six continuous days per month in each of the
following months: November 1979, February 1980, May 1980 and August
1980,
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Table A-3 summarizes the scasonal variation in the waste strecam
composition. The percentage of combustibles was the highest at 8£9.8% in

August 1980, and the lowest at 80.3% in February 1980.

TABLE A-5 - STUDY AREA MSW COMPOSITION COMPARISCON

Waste Stream Composition, Percent

November February May August  Average
Category 1979(1)  1980(2)  1980(3) 1980(4) (5)
Combustibles
Paper
Miscellaneous paper 33,4 33.1 27.2 24.4 29.5
Newspaper 11.2 7.6 9.6 9.4 9.4
Food and organics 9.5 16.2 7.9 4.8 9.6
Wood and garden 18.7 13.8 17.9 42.1 25.6
Rubber, leather, and textile 2.8 3.8 4.5 4.5 3.9
Plastics 6.2 5.8 6.1 4.6 5.7
Subtotal combustibles 81.8 0.3 83.1 89.8 83.7
Noncombustibles
Ferrous
Heavy 1.2 2.4 I.1 0.1 1.2
Light 4,0 4.7 2.9 2.3 3.5
Aluminum [.1 1.0 .7 0.8 0.9
Other nonferrous metals 0.0 .0.0 .5 0.0 0.1
Glass 7.9 8.3 9.2 6.0 7.9
Rocks, dirt, ash and
miscellaneous 4.0 3.3 2.4 1.0 2.7
Subtotal noncombustibles 18.2 19.7 16.9 10.2 16.3

(1} Average wet weight from a 6-day sampling survey from November 12 to
November 17, 1979.

(2) Average wet weight from a 6-day sampling survey from February 4 to
February 9, 1980,

(3) Average wet weight from a 6-day sampling survey from May 5 to
May 10, 198G.

(4) Average wet weight from a 6-day sampling survey from August & to
August 9, 1980.

(5) Based on the November, February, May and August results, -

Source: Hillsborough County Resource Recovery Planning Study, Chapter 2.
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Table A-6 illustrates the scasonal variation of the higher heating value and
moisture content of the solid waste. The heating value was lovest in May
1980, the highest values occurred in the months of November 1979 and
August 1380. This local data correlates reasonably with HDR and other's
sampling programs listed in Table A-7 and its use should provide a

reasonable basis for the procurement activities.

TABLE A-6 - STUDY AREA HIGH HEAT VALUE, PROXIMATE ANALYSES
High Heat Value, Btu per Pound
November February May August

Category 1979(1)  1980(2) 1980(3) 1980(4) Average
Combustible fraction, 5750 5290 4910 5290 5310

moisture free

MSW, as received 4710 4250 4080 4750 4450\

MSW, moisture free 6630 6070 6000 6980 6420

Average Moisture % 29 30 32 32 -y

(1) Based on a 6-day sampling survey from November [2 to November 17, 1979.
(2) Based on a 6-day sampling survey from February 4 to February 9, 1980.

(3) Based on a 6-day sampling survey from May 5 to May 10, 1980.

(4) Based on a 6-day sampling survey from August & to August 9, 1980,

Source:  Hillsborough County Resource Recovery Planning Study, Chapter 2.

Special wastes can comprise a significant amount of the waste that is
landfilled. Included in these wastes are large amounts of shrimp, tires,
dead animals, lumber, and construction wastes. These non-processable
wastes will go directly to the landfills and bypass any waste processing
facilities. By selecting the 4.3 unit waste generation rate, we are of the
opinion the special wastes have been adequately included in the total waste

quantities listed in Table &.

I as received
Combustible fraction, 8100 7560 7220 7780 7660

e, SIS T2




Fer the purposes of RFP procurement it is assumed that the waste stream
delivered to resource recovery facilities will have the following

characteristics:

Combustibles - 80%
Ferrous - Fo
Aluminum ’ - 1%
Other Non Ferrous Metals -  0.1%

4500 Btus/ib. @

heating value moisture content of 30%

Average higher

CONCLUSIONS:

The primary purpose of this analys.s was to confirm the quantity of waste
that would be available for resource recovery in Hillsborough County. Our
analysis indicated that more than the 1980 projected tonnage of 495,000
tons was disposed. Our analysis indicated that approximately 539,400 tons

were disposed during [980.

Since all waste is now being weighed at the Hillsborough Heights Landfill,
we are proposing to use for the RFP procurement documents the lower

tonnage of 435,000 tons (4.3 lbs/capita/day) as the basis for future
projections, We will monitor the additional records and as more definitive

data becomes available, we may recommend an increase in the quantity

available for resource recovery when it is advantageous to the county.
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The purpose of air quality analysis is to determine the effects this Project will have

on the surrounding area and the attainment status of that area.

This is done first

determining a good estimate of the emissions from the Project, then modeling the

emissions from this facility and finally adding the modzsled emissions to the existing

_background concentration. The area of air quality analysis s less- than. a precise-

~— . - .science and assumptions must be made.

These assumptions include the use of air

'qL-J_aﬁt'y models. A fundamental assumption used in the analysis is that the facility is

5nalysis, than will actually exist.

Facility Emissions and Monitoring

This will lead to a more conservative

The emissions information for Facility | was obtained from Waste Management, Inc.

(WMI), the current Volund technology licensee.

obtained from stack tests done worldwide (see Appendix I).
3-1. The Project's emissions are compared to the PSD

are shown in Table

significance levels in Table 3-2,

The data represents the highest value

The expected emissions

Facility 2
gm/s
%00 13890
3.2 109
12.1 420
9.5 330
5.8 200
0.92 . 32
0.47 16.3
0.05 1.8
2.3x10-3 0.08
4.0x10-3  1.ux10-3
.53 18.4
23.7 223

Table 3-1
Emissions Expected from Project
Facility 1
gm/s TPY
Particulate (uncontrolled) 575 19970
Particulate (controlled) 4.6 160
Sulfur Dioxide 20.3 722
Nitrogen Oxides 26.0 903
Carbon Monoxide 1,68 58
Hydrocarbons 0.92 32
Lead 0.47 16.3
Mercury (vaporous) 0.05 1.8
Mercury (particulate) 2.3x10-3 0.08
Beryllium 4.0x10-%  L.ax10-3
Flouride 0.53 18.4
Hydrogen Chloride 23.7 323

o

27350
269
1142
1233
258
64
32.6
3.6
0.16
2.8x10-3
32.6
1646

please note our actual stack test dota shows
lesser ¢m-551ém5 o."' 1200TPD $han

em“)f ES'I; ['n;\a."‘ecl Por 'qu';lﬁy 1_;
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Lty analysis
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Flt’“‘i Do+? ‘Hna.'\' TP)’ Va\ucs are For‘ L ‘Faéll\*l'es
whi le 0v~.|y | -F“.‘l"jrllxc“i‘z’ consFructed oF /"hk.y&/

Project Emissions Versus PSD Significance Levels

De minimus Worst
Significance Impact Period Modeled
Py Level (TPY) (ug/m3) Impact
Particulate (controlled) 269 25 10/24 hr. 5.8
Sulfur Dioxide 1142 40 13/2¢ hr, 24.8
Nitrogen Dioxide 1233 40 14/annual 2.3
Carbon Monoxide . 25% 100 575/% hr, 11/3 hr.
Hydrocarbon 64 40 NV*
Lead 32.6 0.6 0.1/24 hr. 0.7
Mercury (vaporous) 3.6 0.1 0.25/24 hr. 0.08
Mercury (particulate) 0.16
Bery!lium 2.8x10~3 bx10-% 5x10-%/24 hr, 6x10-3
Flourides 32.6 0.6 0.25/24 hr., 0.7

Worst 24-hour day - Day 175, 1972

*NV = No Value

The data in Table 3-2 indicate that the McKay Bay Refuse-to-Energy Project
(Project) will be a major source for sulfur dioxide, carbon monoxide, nitrogen oxides,
and a significant source for lead, mercury, hydrocarbons, beryllium and flouride.
Based on the modeled impacts, monitoring data will be required for sulfur dioxide,

lead and flourides.

To fulfill the monitoring requirements for sulfur dioxide and lead Hillsborough County
Environmental Protection Commission (HCEPC) monitors have been used. Figure 3-1
shows the monitor location used in the analysis. The monitors are within the area of
maximum impact. These monitors adequately reflect the air quality in the area
except when the wind is from the southwestern quadrant. With southwesterly wind
the effect of TECO's Gannon and Hooker's Point Powerplants and General Portland
Cement Plant will be missed. To account for their effect these plants were modeled
for specific days which coincided with the southwesterly quadrant maximum days and

the impacts added to the Project's impact and the ambent concentrations.
p j p
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The oreamble to the August 7, 1980 PSD Rules states that, "For the nencriteria and
hazardous pollutants, modcling, not monitoring, will be the mechanism used to
perform most detailed air quality analyses. However, there may be circumstances
where monitoring may be the only plan available to perform an adequate analysis ...",
FR 52724, August 7, 1980 (in Appendix J). The flouride impact (in Table 3-2) is
significant by the PSD rules, but negligible when compared to the Threshold Limiting
Value (TLV) of 2 mg/m3. Negotiations with the Florida DER have concluded that

monitoring will not be required for flourides.

For acceptance testing at least EPA method 5 will be used. Any other emission test

requested by the DER or EPA will also be performed.

Modeling

The CRSTER model was used to determine the effect of the sulfur dioxide emissions.
These values were modified to develop modeled effects of the other pollutants, The
meteorological input data was suppled by both the Florida Department of
Environmental Regulation and the National Climatic Center (NCC). To reformat the
NCC data to a form acceptable to the CRSTER, the preproscessor program RAMMET

was used.

The modeled situation was six stacks colocated at Facility 1. The six stacks
represent the four flues from Facility 1 and two flues from Facility 2. The
parameters used are shown in Table 3-3. The ring distances were developed by the

procedure outlined in the "Proposed Guideline to Air Pollution Models".




Table 3-3
Stack Parameters Modeled for Sulfur Dijoxide

Volumetric

Emission Stack Stack Exit Exit Flow

Rate Height’ Diameter  Velocity Temp. Rate

Stack _{gm/s) (m) (m) (m/sec) (oK) _{m3/s)

Facility 1 .

i .5.2 45,72 I.35 21.3 500 30.49

2 5.2 45,72 1.35 21.3 500 30.49

3 5.2 45,72 1.35 21.3 500 30.49

u 5.2 45,72 1.35 21.3 500 30.49
Facility 2 . '

1 -10.4 50.00 !.814 18.3 477 L48.66

2 - 10,4 50.00 1.84 [8.3 477 48.66

Ring Distances (km)= 0.5, 1.0, 1.2, 1.7, 2.2, 2.9. 3.8, 5.0, 6.6, 9.0
Impact Area

Based on the CRSTER model evaluation of [970-74 the worst annual impact occurs in
1970.  The impact area is shown in Figure 3-2 by a 10.2 km radius circle. The

actual area of the 1 ug/n_’l3 impact is also shown on Figure 3-2,
Emission Inventories

The only facilities specifically inventoried were TECO's Gannon and Hooker Point
Power plants, and General Portland Cement Plant. Additional data was obtained from
the CONSRY PSD application recently submitted to DER. The TECO emissions were
updated by conversations with TECO personnel. Other inventories were obtained from
local agencies and are shown in Appendix A and B.
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Project Impacts

Sulfur Dioxide Analysis

‘Hillsborough County is presently an attainment area for sulfur dioxide. All of the
monitoring data presented was developed by the Hillshorough County Environmental
Protection Commission (MCEPC) and is presented in Appendix C. The data is
summarized annually in the HCEPC Environmental Quality series. Table 3-3 presents

a summary of the sulfur dioxide monitoring data for 1978 and 1979.

Table 3-4
Sulfur Dioxide
(micrograms/cubic meter)
l-hr Averages from Continuous Analysis

1978
# of Minimum Arithmetic Geometric Maximum
Station Observations Value Mean Mean Value
63 7803 2.6 25.7 14.3 584
115 4158 2.6 22.2 10.3 342
1979
# of Minimum Arithmetic Geometric Maximum
Station Observations Value Mean Mean Value
63 7066 2.6 19.6 10.8 540
115 6466 2.6 25.6 12.3 525

The modeled impacts of the sulfur dioxide emissions are shown in Tables 3-5, 3-6 and
3-7. These values represent the highest values for each of the eight compass
direction over the five years of modeling. Included in Tables 3-6 and 3-7 are some
of the meteorological parameters associated with the modeled day and the day from
which the monitored data was chosen. Every effort was taken to find the closest

calendar day and similar wind characteristics so that seasonal variations would be



minimized. As a practical inatter the high and 2nd high seldom differed by more

than 3%,

Table 3-5
Sulfur Dioxide
Maximum Modeled Annual Impacts
(micrograms/cubic meter)

Direction Concentration Distance
N 0.7 1.7
NE 1.0 1.2
E 2.2 1.2
SE 0.8 2.9
S 0.7 2.9
SW 1.2 2.2
W 1.9 2.2
NW 1.2 1.7

The highest three hour impact occurs southwest of the Project. In this case the
Project, TECO's Hooker Pt. Powerplant and General Portland Cement Plant are

upwind of the Davis Island monitor, Station 63.

If the modeled impact from the Project is added to the highest monitored three hour
value, a highest 3 hr. ambient concentration of 178 ug/m3 occurs. This is
significantly below the 3 hr. NAAQS of 1300 ug/rna. The Project is modeled to
provide 55 ug/m2 of this amount. The highest three hour impact from the Project

alone was modeled to be 77 ug/m3 at 1.2 km east of the Project.

The highest ground level concentration is computed by adding the highest 24-hour
southwest impact to the monitored data indicates a worst 24-hour average of 72
ug/m3,  The Projects highest twenty-four hour impact is predicted to be 24 ug/rn3

2.2 km east of the Project.




Direction

0, 360

NE
40, 50

E
90

SE
130, 140

S
180

SW
220, 230

W
270

NW
310, 320

*ND = No Data

Modeled Data

Worst

Conc,

12

12

24

12

15

22

21

16

Day
175
6/25

158
6/7

175
6/25

90
2/10

320
/15

270
9/1

306
Lt/s

136
5/15-

74

74

72

74

72

71

72

74

24 Hour Comparison

Table 3-6

Sulfur Dioxide Concentration

(micrograms/cubic meter)

Meteorology Data

Monitored Data

~ Wind N Concentration
Dir. (S'r?]é) Stability Sta. 63 Sta. 115 Date
S 7 | 4 16 32 7/2/80
S-SW 4 2-7 16 26 4/4/81
W 6 4-5 5.3 3.2 6/2‘6/80-
SE-NE & 2-7 -3 2.6 3/5/81
N-NW 5.5 4-6 37 5.3 11/2/80
NE 5 4-6 50 45 9/25/81
E 3.5 4-6 39 29 11/23/8G
ESE 5 3-6 18 ND 5/4/81

Wind
Dir,

SS5W-
SSE
SE-SW
W
NNW

N-ENE

ENE

4.2

ND*

3.3

ND

2.7



Table 3-7
3 Hour Comparisons
Sulfur Dioxide Concentrations
{micrograms/cubic meter)

Modeled Data ‘ Meteorclogy Data ‘ Monitored Data
Worst . ' Wind Concentration
Direction Conc. Period Day  Yr. Dir. Spd.  Stability Sta. 63 Sta. 115 Period Date Dir. Spd.
{uglm>) (m/s) {m7s)
N 31 4 33 74 S 4.3 3-7 21 26 5 3/15/81 5 4.5
0, 360 2/3
NE 75 5 90 74 SE- 3.3 2-7 71 ND* 2 5/10/31 SW 3.5
40, 50 3/31 NW -
E 77 5 246 74 W-N 2. 3-6 21 21 5 6/26/380 W i
90 9/6
SE b4 6 249 72 SW- 3 b-7 3.3 29 4 10/20/80 N 3.3
130, 140 9/9 SE
5 49 5 311 74 N-NE 3 . 3-5 26 42 3 11/2%/80 N ND*
130 11/9
SwW - 55 4 172 74 N-NE 3 i-7 123 6 4 6/14/30 CNE 5
220, 230 6/20 ‘
w 73 4 110 74 E 3.5 2-7 ND 29 5 5/27/81 CNE 4.5
270 u/18
NW 67 4 64 74 - E/W 3.2 2-6 iz ND 1 5/4/81 SE 1
310, 320 3/3

*ND = No Data
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The highest annual impact is 1.2 km to the east in 197% with a valie of 2.2 ug/m3.
The annual impacts for [970-1974 varied from 1.3 to 2.2 ug/m3. The monitored
annual! arithmetic average were 25.7 and 13.6 ug/m3 in 1978 and and 1979
respectively at station 63.. Station 115 registered annual averages of 22.2 and 25.0
ug/m? in 1978 and 1979 respectively. The summation of the annual impact and the
monitored annual average leads to a highest annual concentration of about 30 ug/m?3.
This is significantly below the federal secondary standard of 80 ug/m3 and the Florida
Standard of 60 ug/m3.

There are significant sulfur dioxide sources to the east of the Project site. The
recent CONSRV PSD application analysed the impact it plus other significant sources
would have in various directions. The CONSRYV case VI analysed a SSE wind. This
would align several facilities with the project site. The CONSRV results indicate
that there would be essehtially no impact from those facilities on the projects impact

area.

The only other increment consuming source affecting the impact area is TECO's
Gannon Powerplant. This powerplant is modifying its fuel and was granted a PSD
permit around the first of the year. A letter from EPA to Mayor Bob Martinez. of a
Public Notice of the change is found in Appendix E. The Public Notice indicated

that the maximum increment consumed by the proposed modification is as follows:

Annual 24 Hour 3 Hour ;
507 : ‘ 5% 38 % 32 %

A condensation of Tables 3-5, 3-6, and 3-7, shows that the project's maximum
increment consumption of the total allowed will be:

Annual 24 Hour 3 Hour
2.1 ug/m3- 22 ug/m3 77 ug/m3
or or or
11 % 24 % 15 %

3 .11
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Baseline was set by the TECO modification. There are two new PSD sources
proposed for Hillsborough County, CONSRY and the McKay Bay Refuse-to-Energy
Project. CONSRV's data indicates no impact on the Project's impact area and
TECO's impact was given above. Table 3-8 shows our projection of the increment
that has or will be consumed.

Tabie 3-8
Total Increment Consumed
Annual 24 Hour 3 Hour

ug/m3 Percent ug/m3 Percent ug/m3 Percent
McKay Bay . 2.1 11 22 24 77 15
COCNSRYV 0 0 0 0 0 0
TECO Lo s 35 38 1k 32
Total 3.1 16 57 62 341 47
Allowed 20 91 512

Table 3-9 shows the increment used by the project and TECO added to the HCEPC
monitored ambient conditions. This assumes that the ambient maximums plus both

source maximums occur at the same place and time.

3-12




Table 3-9
Highest Predicted Ambient Concentrations
Sulfur Dioxide

P -

SR Teaetigh w Lhmpd TR,

- -]

24 Hour 3 Hour

Ambient (1979) 25.5 126 597
TECO 1.0 35 164
Project 2.1 _22 27
Total 28.6 183 838
Standards

EPA 30 365 1300

Florida 50 265 1300

Summary of Sulfur Dioxide Analysis

{micrograms/cubic meter)

Annual

‘As was shown in Tables 3-8 and 3-9 the McKay Bay Refuse-to-Energy Project will
not violate the Class Il increments nor will it lead to a violation of either national
or state ambient air quality standards.
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Lead Analysis

The ambient lead values:have cxceecded the NAAQS of .5 ug/r’n3 on a quarterlyv
average in the past but the most recent data does not indicate an attainment
problem. The highest ambient.lead value consistantly occurs at station 92 {the
intersection of Hwys 60 and #!). In the past vear the situation has significantly

improved. This is shown in Table 3-10.

Table 3-10
Lead in Suspended Particulate Matter
Quarterly Average in Micrograms/Cubic Meter

Station Quarter
Number | 2 3 4 Annual Average
1978
Health Dept. ' 1 0.6 0.6 2.0 0.9 1.0
Davis Island 63 0.3 0.4 0.7 0.6 0.5
Hwys 60 & 41 92 0.8 1.3 2.4 1.4 1.5
Hooker's Pt, 115 - “-- 2.4 0.9 ---
1979 -
Health Dept. 1 0.9 0.6 0.7 0.7 0.7
Davis Island 63 0.6 .5 0.7 g.7 0.6
Hwys 60 & 41 92 2.1 1.4 L.4 0.9 1.4
Hooker's Pt. 115 - 0.6 0.5 0.5 0.4 0.5
1980 - 198!
Health Dept. 1 0.43 0.5 0.35 0.23 0.38
Davis Isfand 63 0.15 0.24 0.2 0.14 0.18
Hwys 60 & 41 92 0.60 0.93 0.74  0.44 0.68
Hooker's Pt. 115 0.14 0.26 0.6 0.28 0.32

The CRSTER model does not generate 90 day averages. To demonstrate the
insignificance of the lead emissions on Station 92 the the highest 24-hour value will

be used.

3 - 14




Flouride Analysis

By proportioning the respective emission rates the modeled data can be used to
determine the highest concentration of flourides expected from the Project. The
flouride ccncentration should be 32.6 TRPY/1142 TPY or 2.8% of the sulfur dioxide

concentration. The maximum I-hour concentration is modeled to be 2.8 ug/rn?’. The
Occupational Safety and Health Administration threshold limiting value (TLV) for
hydrogen flouride is 2.0 mg/m3. The Project's impact is less than 2/10 of [% of the

TLV, and will not be significant.
Nitrogen Oxides

The Hillsborough Environmental Protection Commission data indicate that the highest
annual average between 1975 and 1979 is 68 ug/m3 in 1977. By proportioning the
modeling results by the emission rates the nitrogen oxides are equal to 1233

TPY/1142 TPY or 108% of the sulfur dioxide values. The maximum annual nitrogen

oxide impact is modeled to be 2.4 ug/m3. This value added to the highest annual
average gives a maximum annual concentration of 70 ug/m3. When compared to the
federal standard of 100 u;;;/m3 it can be seen that the area will remain attainment

for nitrogen oxides.

Mercury and Beryllium

The projected impact from the emissions of Mercury and Beryllium were shown in
Table 3-2., Their worst impact are 1/3 and 1/8 of the de minimis values. The de
minimis values are determined to be that value below which no impact is assumed to

occur and the commitment of applicant and review authority resources would not be

productive.

The NESHAP rules for Beryllium (40CFR61.30) require that no more than 10
grams/day be emitted. The conservative data used in these estimates indicate an
emission rate of less than seven (7) grams of Bervllium per day. The NESHAP rules
for Mercury (8QCFR61.50) are applicable to those sources that process mercury ore,
use mercury chlor-alkali cells, or dry and/or incinerate wastewater treatment plant
sludges. Neither Facility 1 nor the Facility 2 is planned to process or burn any

wastewater treatment plant sludges.
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The highest annual sulfur dioxide \11 e deter in 3 ovears of modeling occurs due

east of the Project site ncar Station 92 and is 24 ug‘/m?’. The impact of lead can be

proportioned by comparing the emission rates of lead to sulfur dioxide. The Project

will emit 32.6 TPY of lead and 1142 TPY anides. The lead impact will

be 32.6/1142 or 2.9% of the sulfur dioxide impact. Thus the lead concentration at

Station 92 is modeled to be 0.70 'ug/m3. When added to the past years highest
quarterly average of 0.93 ug/m3 value barely exceeds the standard.. This assumes the

highest 24-hour average modeled over 5 years would somehow be a quarterly average.

Summary - Lead Analysis.

Based on the data this Project will not endanger the National Ambient Air Quality
Standard of 1.5 ug/m3.

Carbon Monoxide Analysis

To determine the highest concentration of carbon monoxide attributable to the
Project, the concentration modeled for sulfur dioxide will be proportioned by the
emission rates 258 TPY/1142 TPY or 23% of the sulfur dioxide value. Table 3-11

shows the modeled impacts of the Project. To best utilize our modeling for a

conservative analysis, the 8-hour values are actually the values modeled for a 3-hour

average.
Table 3-11
Maxlmum Carbon Monoxide Concentrations
- {micrograms/cubic meter)
N NE E SE S SW W NW
8 Hour (3-hr.) 12 17 18 10 11 13 17 15

1 Hour 21 23 22 19 19 .23 23 23

The carbon monoxide NAAQS standards are 40,000 and 10,000 ug/mg for 1 hour and 8
hour average respectively. The area is attainment for carbon monoxide. The Project

will not have a significant impact on the ambient levels of carbon monoxide.
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POLLUTANT

Particulate

\jele

S50,

NOy

Lead
Flouride
Mercury
Beryllium
co

The average flue gas

McCKAY BAY REFUSE-TO-ENERGY FACILITY

SUMMARY OF AIR EMISSIONS

PERMITTED DISCHARGE ACTUAL DISCHARGE
0.025 gr/dscf @ 12% CO» 0.00088 gr/dscf @ 12% CO3
cor 27.9 1ib/hr or 8.07 1lb/hr
9.0 1lb/hr 2.7 1b/hr
170.0 1b/hr - 139.9 1b/hr
300.0 1b/hr 94.8 lb/hr
3.1 1b/hr 0.40 1b/hr
6.0 1b/hr 2.3 1b/hr
0.6 1b/hr 0.36 lb/hr
0.00046 lb/hr <0.00008 1lb/hr
no limits set 21.9 1lb/hr (=32 ppm dry)

parameters for the facility are:

350,000 actual cubic feet per minute

155,000 dry standard

545°F temperature

14% moisture content

12% oxygen content

8% COp content

cubic feet per minute

note: Unit | AOx data and all Beryllium

dota Ferom re'}es-{l;\?) tle 59}97&0156’-’
|]98S accer‘f'ance +es+ was not Vm‘l.cl

foc E)ery“a.um oc Unt | /on.
/‘)” o+her da.“‘a. '}‘B.ken G!ul‘l.v\y
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Section 1

Incineration Capacity Test
From Acce’ﬁance_ Tes? Repor‘)'
CBJECTIVE
The objective of the Incineration Capacity Test is to demonstrate that the.

McKay Bay Refuse to Energy Facility meets the performance guarantee specified

in the WMI/Tampa Design an Construction Contract, Exhibit 4.1.
REFERENCES

A. WMI/Tampa Design and Construction Contract

B. McKay Bay Facility Acceptance Test Methodology dated July 8, 1985
TEST PROCEDURE

During the days prior to the test commencement the refuse pit was dug down to

the extent possible while final preparations of the plant were being made.

On Monday, September 16, 1985 the plant was stabilized at design steam flow at

10:00 a.m. as verified by the Data Logger Trendcurves attached, Addendum 2.

-- Refuse was received on a continuous basis beginning at approximately 7:00
a.m. During the midafternoon hours, efforts began to Tevel the refuse pit
for the initial level measurement,

-- At 5:48 p.m., WMI and HDR agreed that the pit was leveled sufficiently.

The charging hoppers were filled to the bottom of the sloped portion of

the hoppers.



The initial pit tevel was recorded per the procedure in the Acceptance
Test Methodology.

The reject hcopper was placed in service and discharged into an empty
twenty cubic yard container. Refuse deliveries were curtailed during the
pit measurement procedure,

Deliveries were then resumed and recorded on the tipping floor log,

The plant was maintained at the throughput rate of 50 tons per hour, using

the refuse crane load cells to monitor_the incineration rate,.

Shutdown time was required for parts of the facility during the test which

is summarized as follows:

DATE TIME DURATION REASON

9/18/85 0650-0730 Hrs, 40 Min Plugged feed chute
9/18/85 2200-2215 Hrs. 15 Min Plugged feed chute
9/18/85  2250-2320 Hrs. 30 Min Plugged feed chute
9/19/85 0710-0755 Hrs. ' 45 Min Clinker in after-

burner chamber

INE TOTAL TIME TIME ALLOWED
1 .25 Hrs. 2 Hrs.
2 .0 Hrs. 2 Hrs.,
3 .75 Hrs, 2 Hrs.
4 1.17 Hrs. 2 Hrs.



The shutdown time experienced was significantly less than the time allowed in
the contract, therefore it was not necessary to extend the test beyond

seventy-two hours duration.

--  0On September 19, 1985, the refuse pit was leveled during the after-noon

hours in preparation for the final pit Tevel measurement.
-~ At 5:48 p.m., the charging chutes were restored to the beginning level at
the bottom of the sloped portion of the hopper. Refuse deliveries were

curtailed. The final refuse pit level was recorded. The container under

the process rejects hopper was removed and weighed at the scalehouse.

DATA

The following data recorded during the test is included in this section:

~Tipping Floor Logs

Test Data Sheets - Efficiency Test
Refuse Elevation Data

Volume Addition Calculation

CALCULATIONS

The tipping floor log was reconciled with the Scalehouse Transaction Log to
account for the deliveries received that did not have tare weights. Also
several recorded as "not dumped in the pit" were not recorded on the
Transaction Log as being returned to the transfer station. These transactions

were subtracted from the total tons received.




The final refuse pit elevaticn was higher than the itnitial elevation.

Therefore the volume difference must be subtracted from the tons received,

TOTAL RECEIVED - TONS 3,896.23 B da), Jotal o€
TOTAL PIT TONNAGE ADBITION - TONS (264.04)  getua) weraht
TOTAL PROCESS REJECTS - TONS (1.59) wevnerated - Fhe
— stock *034'"-{5
TOTAL PROCESSED - TONS 3,628.60 O Ccur f‘ef) dur l;\j
is $iwe
EQUIVALENT WEEKLY CAPACITY 3,628.60 X % = 8,466.73

6.  CONCLUSION

\

It can be concluded that the facility has met its Incineration Capacity
performance guarantee since the facility incinerated the eguivaient of 8,466.73

tons weekly. This is 1,466.73 tons per week, or twenty-one percent above the

guaranteed incineration capacity of 7,000 tons per week, at a higher heating

value of 4,500 Btu/1b.




VOLUME ADDITION CALCULATION RCCEPTANCE TEST PERIOD: 9/16/835 THRU 9/19/85

INITIAL ELEVATION FINAL ELEVATION : AREA AREA TOTAL  VOLUME
LOCATION A B c a B c A-B B-C AREA
E. WALL 50.67  S0.25 39,25 42,42  39.17  38.92 TTTT189. 14 187.34 33§48 7T
, 4802, 61
PIER 1 94.08 50,92 50, 25 42,25 43, 00 40.23 172.81  1%6.80  329.61
4741.98
PIER 2 s2. 38 52. 00 52, 42 42,33 42.92 41.08 . 169.14 178.68  347.81
4659, 90
PIER 3 52,58 s2. 00 S0.17 41,92 43.00 42. 50 172.03  145.86 317.89
4527, 60
PIER 4 52. 42 52, 08 49,67 41.83 42,08 42.67 180.16 148.75  32p.91
3358, 01
PIER 5 49.00 49,30 47.92 84, 00 44,67 42,08 86.01 93.36 179.38
o 2363. 03
PIER 6 48.00 48. 2% 4s, 23 44,00 43,25 41,23 78,73 79.45 158,20
. 1725, 41
PIER 7 48.33 43.92 43.67 43,25 43,50 43,50 6S.63 22.66 aa, 29
. ! 1084, 74
PIER B 48.67 4%.10 43, 42 44,67 44,75 40.50 38.06 28.61 66.68
1017. 26
PIER 9 47.323 4%, 33 42,33 43.42 44,33 39.2% 42.96 35,70 78.66
1536.15
W. WALL 48. 23 46.17 43,58 42,25 43,50 38.83 75. 86 64.93  140.79
VOLUME ADDITION (CF) 30016.79
TONNAGE ADDITION (TONS) 264. 04
TOTAL RECEIVED (TONS) . 3894. 23
TOTAL PROCESS REJECTS (TONS) 1.59
TOTAL BURNED (TONG) - - - o o CTTTTTTTTTT3EBmles T

T



SCOTIA MINE
QUALTTY CONTROL SAMRLES

e SULFUR REDUCTION ___ .. . oo e
RN OF MINE 13" X 0 PLANT PRODUCT = ¥ a0 T *“
o e s HH*lii*iiﬂﬂ*il**i“{i*iliii*illilli*ii*{***{i}!***“il!i I _!Hll*-}liH-Hci*lli*iilﬂiii*i*{i!_*j*i_l;l_*_!_«_!-_{gj_{ﬁf_!_t{j!_{ﬂ'**{_!___.':—." " N .
LBS. SULFUR : LBS. SULFUR % SULFUR
ASH SULFUR BTU PER MHBTU ASH SULFUR BT PER MYETU REDUCTION
R ERRFEARRRRRA AR F AR AR R AR R R R R R AR R R R E R AR R R TR R R R AR R R R4 i*i*i****ﬂ-****l!ﬂ**i****i**ii}iiitt«lH-i*_}gjﬁ}j—tg?;{***{{fg}}HﬂHH-**H;_* e
29, 141 L.O1% 8951 Vo128 N . 4 0.93% 16452 0.663 43, 00% '
33,635 0.83% 8318 0.338 g 5. 55 0.97% 6559 . 0666 33.27%
52,48% .. 0.9%% ._ ._._ 8532 1,125 o BARRL L 09T ARATR S 0670 . 4044
39, 05X Lo 8394 1. 145 B, AGX 0. 93% 14353 0. 648 43.41%
44, B35 0. 9% 8163 1.213 £. 12% 0, 34% 14472 0,650 46, 4%
42,70% 0.38% . 8455 1,159 . . B.78K CLOI% 143700 0 0,703 K P
40, 74% 0.93% 8744 1124 5. 9% 0. 90% 14432 & 621 i, EO%
43, 05X 0.9k 8404 1.0%5 5. 86% 0, 95% 14512 0. 662 33,548
45, 45% L0 . 817 123 N ./ 7 S UL SRR 1 8 -7/ SNNC R = -:: S B
4,508 0, 3¢ 3188 1. 05 - 0,33 146448 0, 44 38,675
230 G, s TSR PESE 7 St T OFEX 3*07
48,05 1. 98% . TEEE 1. 409 L im L BIE . 0LTE i 3
43, 4% 0. BE% 7641 1,130 £.31% 0. 96% 14448 0. 663 41,154
45, 98% 0. 84X 7971 1,034 5. 76x T 14587 0. 647 38.61%
46, 37% 0. 75% 8135 0,322 <, 64% 0.87% ____ _ tASA6___ 0.538 . _ 35144 )
43, 06 0.87% 8402 1.035 7. 08% 0. Bex 14324 0.614 40, RBX
43,73% 0. 874 8303 1,072 5. 88 0. 83% 14512 0.572 46, 64%
43, 36% 0.76% ... 7384 1.029 ... . B. 43% 0.88% ___ 14426 ______ 0.B10. . ___  40.72% 3 ~
40, 31% 0.73% 8713 0835 7.03% 0.87% 1533! 0.607 32,18%
40, 05% 0.81% 8846 0,916 6. 17% 0, 80% 14464 0.553 35.£3%
48.69% . 063 .. 75T .. 0B L. ... 6.8 080K L 16383 0,997 .99
48, 76% 0. 70% 7564 0,325 7.81% 0. 88% 14215 0. 815 33,081
52, 324 0. 69% 8437 0.818 b.62% 0.80% 14335 0.556 C32.03%
CS3.99% . L O.BYA__ Y7 - DU U |- S B ASX . 0TI - AMET____ 0546 %A@
40, 56% 0. 65% 8771 0. 741 6. 25% 0. 75% . 14452 0.526 29, 01%
37874 0,77% 3168 0.840 6. 22% 0. 76% 14456 0. 526 .38
3674 0.9%%. .. .. 3197 __ 1, 044 S 6. 16% OO0 T 144BS. . . 0,566 . _ _ . 4T.70%
MPOSTTE bk, 00K 1. 00% 8253 1211 B. 00X 1. 00% 14423 0.692 42, B0%
I¥BER OF OESERVATIONS 21 [ -
o 1. 045 0.613 50,09%
X IMY LA09 .l o 0,703 54,23
ENTMUM 0. 741 0,526 #3.01%
BNDORD DEVIATION 0.147 0. 054 5, 95%
% CONFIDENCE INTERVAL—-UPPER LIMIT 42, 34%

55% CONFIDENCE INTERVAL--LOWER LINIT

-~ ity = e

37.831



SCOTIA MINE ..
DUALITY CONTROL SAMPLES ' . .
T LT st g AR RECTION, T T T T . S T

RUN OF MWINE ’ I* X O PLENT PRODUCT .
FEERER R R R E R R AR R AR R R E AR R R R AR R AR RERRAEER T T e R R R R R R R R R R R R R AR AR R R R E R R AR T T T T m e e e

LBS, SULFUR _ LBS. SULFUR % SULFUR
ASH SULFUR BTU JER ¥MBETU fSH SULFUR ETY PER MMBETU REDUCT 10N

R R F R R R R R R IR R R R R A R R R E R R AR RS R E LR R R E R RS B R R R A R R R R R R AR R R R R R AR R R A VM KR RF
7-33 35,885 1.00% 462 1,097 B. 12% 0. 3% 16472 0,663 37.28%
4-83 &0, &% 0,89 8824 1,009 B.374 Q0.974 14633 0.672 33,508
0-83 45.159% 0. 98% T30 0 L21e - Y 0.56% "7 U4SIB T T TTTIO.64T T s6 R
7-83 3661 1, 0B% 9263 1134 B, T4x 0. 34% 14407 ¢, 652 43, 354
5-83 39.402% 1.10% 2338 fozee B, 07 0. B4% 14479 0.58 e 54
2-83 41, 06K 0. 34% T8, 9,786 T S.14k 0.98% TTTTTTULAERIT T D67 30, B&%
8-83 42, T0% 0L61% 8435 0. 721 : 3.56% 0.98% 14538 0673  E.BRY
7-83 47,02% 0. 94% 7818 1,208 © S £, 0% 14600 0, 685 43, 01%
3-83 48, 30 0. 36% ToALE 1,058 o S.814% 0.94% 77 U145 U 847 34. 85%
0-83 £2,46% 0.9:% 8433 1072 3, 36% 53 1445 0. 662 36, 25K
7-43 47, 34% 118 7755 1,842 S.Be% 0,93 L4515 0,282 oo, 70K
5-83 13.66% a, 92% 8904 1,033 9. 364 161X 14493 2,857 Je. 33
3-83 &40, 36% 0, 3% 8712 1,036 N -k 4 0.58% 14437 0. 673 35.70%
1-83 43,624 0. 864 7995 1. 07¢ B, 09% 0. 94% 14476 0. 545 3. 68%
1-8d 37.10% 0, 98% 282 1,056 £, 40% 0.92% 14428 © 0.638 39,581

-84 1,05 L, 02% B934 1,134 £, 374 0. 30% 14433 . 624 LT 1
g-as 40, 76% 110% A741 1.co8 : ' £.57% 0.82% 14402 0,563 S
E—BA 41,944 1L.01% 77T BGET 1173 TOTT U B.B3X 0.97% T TTUIA3ER2 T T GWETS b2, 75X

-A4 40, 28% 1.07% stz 1.214 6. B1% 0. 96% 14396 0,687 43, 08X
4-34 33,23 0, 93X 9433 0. 944 ' a.07% ; 0.3%% 14171 0. £59 &5, 95%
424 44, 36X 0,934 g1z 1,219 T 5.7 vooo0,97 14510 €. 669 45, 12%
5-84 43.46% Lo14% 8343 1. 386 6. 374 0. 98% 14433 0,879 Sl 23%
3-84 31, 3% 0.32% 7183 1,281 6. 483 0. 91 ihhlh 0.831 20, 74X
2-84 43,3 T ©oBaR 1. 1B4 I - 7 SR ¢ - & S € Lt 0,858 e b A3
8-84 4, 35% 0.91% 8a0e 1.034 . 50% 0. 30% 14567 0.618 40,23%
5-84 46, 37% 101X 7914 1278 3. BEX 0, 1% 14512 0.8627 50, 86%
2-84 43, 384 f03% 335 1,233 7.614% 1,154 14242 0, 807 I, 53
7-84 KERES ] 0, 0% o 8998 i 8.16% 1,024 14157 0,72 ¢, 0t
-84 pENE 1. 0&% 8310 o2t 6. 30% 0. 28% Lhdh4 0BT 44, 06N
71-84 ©49.09% 0. 30% 8103 L1 3.97% 1.00% 14435 0. 69 37.89%
3-84 3. 46% 1, 10% 3366 1. 104 ' 7.79% 0.83% 14214 0.584 §7.10%

1.2

0-84 32,208 L.21% 1000

|

09 3.31% 0, 95% 14596 0,631 46, 15X



5-23-84 32, 46% 1. 10% ‘Tibb Lelud 7 fetam e i ERLEL ) -
§-30-84 - 32, 20% 1.21% 100035 1.209 5.31% 0,95% 14536 . 0.631 46, 15%
“ ..
i
B-{13-84 50,57% ¢, 92% 7294 1.261 S B4% 0,504 14546 0.645 50,314
b-11-84 42, 674 0. 841 B4ED 0,392 5,234 0, 91% 14E09 n,623 37,261
6-20-34 43,7 T84 0 T 793 1.025 R - g% T TTTTTTTAA9S T T LBk T JRATE o T
B-26-84 33.80% 0. 92% 8883 1.036 /s DUOER 0. 37% 1455 0.BRE 35, 714
7-12-84 39.21% 0,924 2370 1.026 S.O74 0.88% - 14356 0.809 41,03%
T-14-84 . /06 LM T 313 1. 106 o f.21 T T ATRTTTTTTTTTL44ER T 0,67 ¢ S 39,3 o
7-25-24 54, 47% 0,80% £713 .19 5. 904 0.92% 14506 (. 634 o ARTTE
a-01-84 43,674 0.93% pz12 1,113 f, (4% 1, 0E% 14484 8.73% . 24, 0BX
4-07-84 5e. &A% 0.85% T 6330 t.216 o b.42% S Q.67 T 144R5 v QURTE 0 BALTAN
a-15-84 41, 534 1.39% 8628 1.611 5. 08% 0, 98% 14555 0.67% 58, 224
82284 46, 71% 0.81% 7863 1.03 7.37% (.97 T 14279 i 0.679 34, 08%
3-30-B4 41,21 0,39 7T 8RTS 1.141 - £.8%% 0.97% - 14389 - - 0,678 - - b0, 75N
3-05-34 afy, 19% L. 0% 3831 1.15% 6. B3% 0, 95% 1£393 0,84 42, BE%
3-14-84 51,06 0, 85% e 1.177 £. 754 (3. 344 14374 0,654 Lh, 4%
F-20-34 26, 3% Q.67% 9400 0.713 6.23% 4,924 {4455 0.k36 10, 80%
3-26-84 5. 26% 0, 324 ) 1,133 B.61% 0., 31% 14356 0,632 b4, 51%
10-04-84 45, 384 0. 83% A0R0 1.03 5. B4 0, 9%% 16547 0,638 ’ 38, 64%
10-11 -84 44,564 ) 1.09% 77 7 gl 1. 283 6, 13 0, 35% 14470 0. 857 48, 7%
10-17-84 47,154 0, 88% 7 1.103 E. D4% €. 3% 16607 0,63 52, 0%
10-25-84 3¢, 36 €, 34% 2378 0,942 B, A0 1,00 16441 0. 832 © 2B, 34%
11-01-24 48,364 ©o0.88% T 7 753 1,163 . B, B C0.91% oo 18458 . 629 . 4E, 1%
L1-14-B4 53.68% 0, 78% BB35 1,112 5. TE4 1, 04X 13510 0, 748 2. 73%
12-06-R4 63,50% 0, 76% 5386 1.411 ' 7. 50% 1.068% 16253 0,737 4F, 35%
1-09-35 34, 9% T i3d 20603 1L2EE . £, 80% 1, 04% 14387 0,724 ) a7, zi%
1~17-35 41, 28% . 89% 4FRS 1,67 B.ETH | (. 984 14387 0,681 33,694
1-23-85 S, 4EL 0,81% E717 1. &06 b. BEX 1. 02% 14358 .71 &1, 1a%
1-31-3% 52.90% 1,E1% B350 2,317 ) o CBLIER TLO00% T 44636 0 o 0693 TG, 07%
2-07-85 o¢. b2 0.97% £951 1. 287 . b, 391 1. 01% 14337 0.704 43, 28%
2-15-85 46, 125 0,384 7951 1.233 9.91% 0.93% - 14566 0.638 48, 26%
2-21-33 53, 16% 0.89% TR 0,938 - - b, BEX - 0.36% o 14288 — - Q.8R7- - - - 3L
J-14-35 42,79% 1,044 R4b2 1,232 = 1. 06% 14345 0,733 40, 0%
3-20-485 52, 4% 0.85% 011 0.3e7 £.53% 0, 34% 14408 0.652 £9.874
3-27-45 47,53 0,354 7742 1.214 5.91% 0. 92% 14504 0, B34 . 47,78%
4-05-85 42, 78% 0. F4% 8443 1,113 S, Tax 1, 00 14530 0, BEE 38331
4-16-35 39.5e% 0.B8% B924 0.386 : ) 6. 20% 0.93% 14bh4 0. 683 © 30,53
S-02-83 43.81% 0.82% B3t 0,989 T 5. 804 0.91% 14518 - T 0LE2T 26,601
5-(1-35 57.31% 0.59% £279 0,337 S.8c% 0. 92% 14518 0. 641 3,59,
G-17-8% 0, 574 7896 o 1,204 5. 104 0,33 1462 0. E08 S1.52%
=, ::.as DS a8 0.8i% €. &1 0. 53% LLEL3 0,638 LG




&-20-85
7-18-85
7-24-83
8-08-85
8-14-83
8-23-85

3-06-85

3-12-85
318135
3-27-85
10-03-83
10-17-85
10-23-85
10-31-85
11-07-83
11-14-85

11-21-35

5-04-86

4-10-86

b~18-86
A

=}
4-22-88

LYR Y} Q. 85% T148
TOA4 47X T TTTTTTO,80% TTTTTTUTTRI9% 0T
44,271 0.75% 8224
29.76% 0.96% 10365
4R, B7AT TTTTTTTTLLO&%TTTTTT TTT7oA T
47, 5% 0. 80% 7680
51.73% 0, 34% 7123
86.0e%  TTTTTOQ AR TTTTTTTTTORY T T
37114 {0, BA% 9280
42.55% 0, 764 B4T7
U284 T CTTTTOQ.IR% T T UBRTE T
58, 99% 0,954 B0
44, 3% 0. 8% aze
58,914 0. 32% 7519
43, 50% Q,8e% 8337
54, 0% 0.71% 68714
55,074 COE1 T ASd
38, 26X 0,734 UL
T2.084 0.73% 7071
38, 78% 0.96% - - 07
31,39 4. 38% 10124
2h, AN 0.78% 10787
38.87% 1.06% 9050
40,394 0.77% A74%
4, 394 ¢, a2 g7ae
53,3 0,641 6878
31, 08x 0.83% 10170
£6. 1% 0. 55% 4995
38,19 0.67% 31zt
7R, 424 0, 471 5136
43, 61% 0.57% 7436
47, 863 1. 18% g432
44, (6% 0.81% B255
h. 704 0, 53% 6363
47,09% 0. 48% 7847
53, 00% 3.51% (335
52,781 0, 554 RN
45, 48% 0. 8% 8045
40,334 {0, 63% 2703
0,094 0. 77% 1034
44, 80% 0. 63% A145
£2. 18% 1.84% 5581

1,097

AT

0.912
0,928
1.378
1,042

.32
1,193
0.927
0. 837

1,061

0,9
0,938
1,22
0,934
1,057
0.739
. B0
1,038
1, 062
0. 863
0,723
JAN
0,473
(.94
0,921
0.816
1,101
0.73%
0.793
.77
1,3
0.381
0,83
{.ELG
0.73%
0,739
1,106
0,723
O, T4k
0.773
3.237

T VU

. 5.98% 0.33%
7.1%% S 0,BB%
L B 18% 0,83%
B2 0.79%
-, 29% 0, 9%%
5. 51% 1. 00%
S5, 46% 0. 79%
L8958 e 0,89%
A FLS 0,81%
B.OEX 0.78%
e B T = ), BE
S, 78% 0.92%
5.5h% G, 90%
B.45% " 0,86%
£. 76% 0, 8%
6. 56% 0. 88%
R e L
B.31% 0, 0%
B.27X 0,314
© B, 184 0, 86%
E.S1% 0. 80
"B, 79% 0, 80%
7. 24% . 8%
&, T4% 0, 75%
"B 431 0,824
5,544 0, &1%
<. 89 0.B5%
+ B 4B% 0. 75%
CRATH 0,814
7. hkx 0.81%
7.77% 0. 7%
7.86% 0,90
8,254 0,35%
1634 0, B7%
-7, 6% {1, B4
-7, 80% 0. 84%
7.91% (. Bi%
5, 4E% 0. 76X
6. E4% 0, 83%
5, &7% (b, 6%
7.23% 0.82%
£. 16% 0. 3%

0,574

14433 o 0.642
T AN T T 0, B g
Lot c184B2 0% 0,574 5
L4580 s 0546
{443 T, B3
13343 0.717
14576 0,339
—mm e 14438 - 0,614
14526 0,550
14481 * 0,533
e { 4475 0. 648 -
14524 0.633
14404 0. 623
~~~~~~~~ C 4421 0,596
14370 0,574
k04 0.641
{4506 ~——~—— 0,507 ~—— —
14442 0,623
14140 7. Bbb
14154 0. B0R
14411 0. 555
14368 0.557
14284 0.574
14584 0.51%
14435 G, 568
14561 0,556
14507 0,586
14419 0.5¢2
- 14356 - 0.564 - -
14263 9. 568
14217 0.556
14263 0.634
14143 G872
14230 0,611
- 1LEES 0,589
14213 0,591
14196 0.571
14573 0,528
14391 0.577
14530 0, 584
14302 0,58
14465

41, 48%
36,99
37, 06%
41.04%
33,77
3119
9. 47%

- 48,53%

33.81%
33,514

- 42 70%

29, 67X
3737

41,974
42, 13%
7. 86%
ge. ook
37,604
42, 75x
36, (3
e, 5h%
50,38%
41, B0x%
574
), e8%
L) S
LT
.27
LI
Si%
. EB8x
it
) ¢
2%
S5%
27,534
Se, Bax
20, 49%
23, 76%
b, T
Bz, 59

U P PO g BN org B L
ey Y g TO D T W

- [aN]
[V N o)

- 91.15% - -




-23-86 42, 41% 0.58% 7
1-17-86 48, 48% 0,55%
7-23-86 32, b 0.61%
7-30-86 4. 25% CToe.55 T
A-12-86 a7.52% 0. a1%
g-13-86 37.68% 0.3%%
8-27-86 46,756 7 OBl TTTT
I-12-86 47,974 9, 53%
3-13-86 42, 9% 0, 33%
3-25-8k 28,501 0.83%
10-07-85 46. 681 0, 93%
10-15-86 27.33% 0, Bl1%
10-22-88 43, 40 C .67
10-31-36 36, BEX 0.61%
}1-05-8k 49, 10% 0.86%
11-10-86 41,514 © 0. 82%
11-13-85 26,79 0, 92%
12-05-86 35, 451 0.69%
12-12-86 33. 484 1.72%

“Ore0SITE 4, 03% 0. 8%
NUMEER OF DESERVATIONS 15
N

BTANDARD DEVIRTION

35% CONFIDENCE INTERVAL—-URDER LIMIT
95% CONFIDENCE INTERVAL--LOWER LIMIY

TTRAIE

7602
6331
5275
10693
91%

T 7856

1678
Ba27

©O10E51

7968
10635
T4e7
3317
754
1X3
10803
3325

3521

0.612
0.7¢3
0.873

1,043

0. 757
0,398
1,031
0,63
0.&29

- 0,808

1,182
0. 762
0.8%7
0. 655
0.873
0,75
0.832
0.72%
1,807

1. 044

1,037
0. 305

T AL O

. 80%
5.65%
B, 56%
6. 41%
3. 62%

"5.924

7.06%
b, 24%

© 6,178

7.10%
5. 716X
6. 25%
3. B2k
6. 72%

5. 334

£.19%
9, 9%
5.924

e et e e e e e e e e s

0.73% “’““”“”14553";““;"”0:515""“L"'

0.78x
0.79%

N E

0. 81%
9. 77%

O.71%

0, 75%
0. 774
0.77%
0, 8%
0.71%
0. 75%
0,758
0.78%

e

0. 834
0.79%
0.73%

0.89%

14367 0.543
14544 0.563
== rop 404 o 0, 548
14427 0.561
18543 0.529
14502 1=~ 0,43 7 T
14327 0.523
14453 £.533
Tt 1A4R4 T 0.53 —
14321 0.5%9
14587 0,483
eteES2 7 0,518 T
14518 0,517
14373 0.542
T 14492 C0.545 T
16481 0,574
14432 0. 543
T 14502 0.517
1443 0.613
MEXTHUN
MININMLM
0,619
0,083

I s S
24.30%
37.80x
47, 46%
25, 89
11, 54%
Sooam -
24, 20%
15, 26%
34, 00%
5R.71%
35, 83%
42.14%
CoEL O
38. 34%
42 63%
32, b3%
24, 7%
71,39

40,71%
Be, 59
b, gix

40, 53%
36. 48%



