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1.0 INTRODUCTION

This report summarizes the results of environmental monitoring conducted in a demonstration
of Gas Reburning-Sorbent Injection (GR-SI) technology, at Iilinois Power Company’s Hennepin
Station Unit 1. Energy and Environmental Research Corporation (EER) carried out this GR-SI
demonstration in a Clean Coal Technology (CCT) Round 1 Program from June, 1987 to
January, 1993. The project was completed in three phases: Phase 1 - Design and Permitting,
Phase 2 - Construction and Start-Up, and Phase 3 - Operation, Data Collection, Reporting and
Disposition. The design of the GR-SI system was completed in March, 1989. Construction and
Start-Up were completed in June, 1991 and testing (operation) of the system was initiated
immediately after Start-Up. The GR and SI systems were evaluated first with parametric
(optimization) tests, from June, 1991 through August, 1991. Following this, the combined GR
and SI systems were operated for one year (September, 1991, to September, 1992) with the unit
under normal dispatch load control. At the conclusion of the year-long GR-SI demonstration,
three alternate sorbents were tested. This report presents environmental monitoring data from
. the long-term GR-SI testing period; earlier results were presented in quarterly reports.,

The goal of the GR-SI demonstration was to reduce acid rain precursor gases, nitrogen oxides
(NO,) and sulfur dioxide (SO,), by 60 and 50%, respectively. The combustion of coal at utility
power plants contributes significantly to the total emissions of these species. The technology
used is Gas Reburning (GR) and Sorbent Injection (SI). GR involves injection of natural gas,
accounting for 15 to 25% of the total heat input, in the region above the coal burners. A
reburning zone is formed, which is slightly fuel rich, to reduce NO, to N,. Overfire air is
injected higher up in the furnace to complete the combustion process. In SI, dry hydrated lime
sorbent is injected into the upper furnace for reaction with SO,. The micron-sized sorbent is
injected with carrier air at the furnace exit. Spent and unreacted sorbents are then captured by
the normal particulate collection device, an ESP of baghouse fabric filter.

GR-SI demonstrations were conducted at two sites, on units typical of pre-NSPS utility boilers
which contribute to emissions of acid rain precursor gases. One demonstration was at a
tangentially fired unit (Illinois Power’s Hennepin Station Unit 1), results of which are described
in this report, while the other was at a cyclone fired unit (City Water Light & Power’s Lakeside
Unit 7, in Springfield, Illinois). The environmental monitoring data from the other site are
presented in separate documents. '

In accordance with terms of a cooperative agreement with project sponsors, EER prepared an
Environmental Monitoring Plan (EMP) which specified environmental measurements to be taken
during each phase of the project. The purpose of environmental monitoring was to verify that
project emissions control levels were met, to ensure that there were no adverse impacts on the
local environment, and to develop a data base for the GR-SI technology for future applications.

Environmental monitoring was conducted during each phase of the project to determine
pre-project (baseline) environmental impacts of operating Hennepin Station Unit 1 and impacts
due to GR-SI operation. The monitoring during Phases I (Design and Permitting) and II



(Construction and Start-Up) was limited to compliance monitoring of coal analyses, ash sluice
system water analysis, and emissions monitoring (NO,, O,, CO) for use in the GR-SI system
design. The Hennepin Station has been operating under two permits issued by the Ilinois
Environmental Protection Agency (IEPA). The air emissions source permit limits emissions
of $O, while the National Pollutant Discharge Elimination System (NPDES) Permit regulates
aqueous discharges to the Illinois River. Compliance with the SO, limit is determined by
analysis of coal samples for theoretical SO, level below of 6.0 Ib/MBtu. The only aqueous
discharge pertinent to this project is Outfall 005, which is the discharge from the ash pond. This
was of interest since spent sorbent changes the chemical makeup of the material sluiced to the
pond. The compliance monitoring was continued in Phase III (Operation, Data Collection,
Reporting and Disposition) and was supplemented with other measurements. These included
monitoring of gaseous emissions NO,, $O,, CO, CO,, and hydrocarbons, N,O, particulate
loading and size distribution, fly ash resistivity, and opacity.

Funding for this project was provided by the U.S. Department of Energy (DOE), the Gas
Research Institute (GRI), and the State of [llinois Department of Energy and Natural Resources
(ENR). GRI and ENR were responsibie for funding approximately one-third and one-sixth,
respectively, of the total project costs.

1.1 Gas Rebuming-Sorbent Injection

Gas Reburning is a combustion modification in which primary (coal) firing to the burners is
limited to 75 to 85% of the fuel (corresponding to the total heat release). Nitrogen oxides (NO,)
are formed in the burner region of the furnace from the oxidation of fuel bound nitrogen and
from high temperature N, fixation in the flame. In GR, the reduction of NO, to molecular
nitrogen (N,) is accomplished via the downstream injection of the remaining fuel in the form of
natural gas (which also reduces the total SO, emissions). Natural gas is injected with
recirculated flue gas (FGR) through injectors in each corner of the unit. The FGR acts as a
carrier to improve reburning fuel jet penetration and reduce mixing time. Sub-stoichiometric
combustion of natural gas forms a variety of hydrocarbon fragments and free radicals which
reduces NO, to N,. In a third stage, burnout air is added at a relatively low temperature in the
upper furnace to complete the combustion process without generating significant additional NO,.
Three zones are created in the furnace with the following design stoichiometries: 1.10 (coal
burner zone), 0.90 (reburning zone), and 1.18 (burnout zone).

Sorbent Injection (SI) involves dry injection of calcium based sorbents (such as limestone,
dolomite, or hydrated lime) into the upper furnace. The micron-sized sorbent is injected with
carrier air through multiple ports on the boiler front and side walls. In the furnace, the sorbent
undergoes calcination to form highly reactive calcium oxide (CaO), which then undergoes
sulfation to form calcium sulfate (CaSO,) and sulfite (CaSO;) solids. Sulfation reactions occur
at temperatures of 2200°F down to 1600°F. The sorbent is typically input at a rate
corresponding to a Ca (sorbent) to sulfur (coal) ratio of 2.0. Sorbent/SO, reactions can also take
place at lower temperatures. Thus, it is possible to inject sorbent at different locations, such as
with the burnout air, at the exit from the superheater, or into the ducting downstream of the air



heater with H,O added for humidification. The spent and unreacted sorbent are collected
together with the fly ash by the electrostatic precipitator. SO, reduction of at least 50% was
expected from both sorbent-SO, capture and from replacement of coal with sulfur free natural
gas.

1.2  Description of Host Boiler

The host unit is a 71 MW, (net) tangentially fired unit, supplied by Combustion Engineering.
At its normal continuous rating the unit produces 525,000 Ib/hr of superheated steam at a
temperature of 1005°F and a pressure of 1500 psig. It has a reheat steam cycle which reheats
462,000 Ib/hr of steam also to a temperature of 1005°F. It was commissioned in 1953 and fires
a high sulfur (approximately 3%) Midwestern bituminous coal. Coal is pulverized to a
specification of 70% passing 200 mesh U.S. Standard Sieve, then fired through three levels of
tangential nozzles. Coal combustion takes place in a swirling zone in the furnace. The
combustion gases then flow through the convective pass consisting of a secondary superheater,
high temperature reheater, primary superheater, low temperature reheater, economizer, and
regenerative air heater. The unit is equipped with an ESP, which provides 223 ft*/1000 actual
cubic feet of flue gas per minute, at the units rated capacity. The ESP limits particulate
emissions to well below the 0.1 1b/MBtu limit. Combustion gases then are discharged to the
stack.

2.0 ENVIRONMENTAL MONITORING

Environmental monitoring was conducted in each phase of the project. The purpose of the
monitoring was to ensure that GR-SI operation was conducted in an environmentally acceptable
manner and to establish a data base of environmental parameters for use in future applications
of technology. Monitoring in Phases I and II entailed compliance monitoring of ash sluice
discharge water, coal analyses, and limited emissions characterization for the purposes of GR-SI
process design. The measurements are shown in Table 2-1. The Phase III monitoring was
aimed at obtaining a full range of measurements to determine process efficiency and impacts on
gaseous or aqueous discharges. The supplementary measurements are listed in Table 2-2. The
measurements of NO, and SO, emissions were of primary importance to verify that project
target emissions reductions were met. Other measurements were used to characterize
combustion completion (CO), ESP performance (particulate matter), and other species which
may be impacted by GR-SI at a coal fired unit. EPA reference methods were used to verify the
accuracy of continuous emissions measurements.

3.0 RESULTS DISCUSSION

The Environmental Health, Safety and Socioeconomic (EHSS) impacts of the GR-SI
demonstration on the local region are discussed in this section. Following this, the results of
environmental monitoring are presented. Impacts of GR-SI on the quality of water discharged
from the site and in groundwater wells are discussed. The characteristics of the major waste
product of GR-SI, solid fly ash/spent sorbent, are then discussed. The air



TABLE 2-1. HENNEPIN UNIT 1 COMPLIANCE MONITORING

MEASUREMENT
Coal composition
sulfur, ash,

Btu, moisture

MEASUREMENT
Flow Rate

pH

Total Suspended Solids

Oil and Grease

AIR EMISSION SOURCE OPERATING PERMIT

SAMPLE TYPE
24 hour composite

EREQUENCY
Daily

NPDES PERMIT

SAMPLE TYPE

Single reading
estimate
Grab sample

24 hour composite

Grab sample

FREQUENCY
Once/wk

Once/wk

Once/wk

Twice/mo

LOCATION
Coal hoppers

LOCATION
Existing ash pond
discharge
Existing ash pond
discharge
Existing ash pond
discharge
Existing ash pond
discharge



TABLE 2-2. SUPPLEMENTAL EMISSIONS MONITORING

MEASUREMENT

PHASE I
Preliminary NO,
0,
CcO
PHASE 11
No measurement

PHASE III
Baseline NO,

SO,

CcO

CO,

0,
Particulate
Particulate
Particle Size
Distribution

Resistivity
Velocity
Opacity
N,O

Parametric NO,
SO,
CcO
CO,
0,
HC
Particulate
Particulate’
Particle Size
Distribution

Resistivity
Velocity
Opacity
N,O

SAMPLE TYPE

Continuous (7E)
Continuous (3A)
Continuous (10)

Continuous (7E)
Continuous (6C), Method 6
Continuous (10)
Continuous (3A) Method 3
Continuous (3A) Method 3
Method 17

Method 5

Cascade Impactors

Cyclonic flow probe
Method 2

In-situ optical
Extractive

Continuous (7E)
Continuous (6C)
Continuous (10)
Continuous (3A)
Continuous (3A)
Continuous (25A)
Method 17
Method 5

Cascade Impactors

Cyclonic flow probe
Method 2

In-situ optical
Extractive

LOCATION

Economizer Inlet
Economizer Inlet
Economizer Inlet

Econ Outlet or Stack Breeching
Econ Outlet or Stack Breeching
Econ Outlet or Stack Breeching
Econ Outlet or Stack Breeching
Econ Outlet or Stack Breeching
ESP Inlet

ESP Outlet

ESP Inlet and Qutlet

ESP Inlet
ESP Inlet
Stack Breeching
Stack Breeching

Econ Inlet or ESP Qutlet
Econ Inlet or ESP Outlet
Econ Inlet or ESP OQutlet
Econ Inlet or ESP Outlet
Econ Inlet or ESP Outlet
Econ Iniet or ESP Outlet
ESP Inlet

ESP Outlet

ESP Inlet and Outlet

ESP Inlet
ESP Inlet
Stack Breeching
Stack Breeching



TABLE 2-2. SUPPLEMENTAL EMISSIONS MONITORING (CONTINUED)

Long Term NO, Continuous (7E) Stack Breeching

Operation SO, Continuous (6C), Method 6 Stack Breeching
CO Continuous (10) Stack Breeching
CO,y Continuous (3A), Method 3 Stack Breeching
0, Continuous (3A), Method 3 Stack Breeching
HC Continuous (25A) Stack Breeching
Particulate  Method 17 ESP Inlet
Particulate  Method 5 ESP Outlet
Particle Size Cascade Impactors ESP Inlet and Outlet
Distribution
Resistivity ~ Cyclonic flow probe ESP Inlet
Velocity Method 2 ESP Inlet
Opacity In-situ optical Stack Breeching
N,O Extractive Stack Breeching



emissions measured during the GR-SI demonstration are then presented. Finally, the impacts
of GR-SI on worker health is addressed.

3.1 EHSS Impacts

The EHSS impacts of the GR-SI demonstration were addressed prior to initiation of the project
and evaluated during the testing phase. Health concerns for Hennepin Station personnel due to
the GR-SI demonstration were limited to two areas: noise from GR-SI equipment and potential
hazards in handling sorbent. The GR-SI system includes four fans. Data on the noise levels
of three of the four were available and indicated that they produce noise levels below that
considered an audiometric hazard (85 decibels - averaged over 8 hours) at the fan casing. Data
on noise from operation of the other fan were not available, but this was expected to be minor
in relation to background station noise. The other health concern was from handling of sorbent.
The sorbent is an alkaline material and is a known irritant. The transport system used to carry
the sorbent to the silo incorporated features to limit fugitive dust emissions. The silo vent is
equipped with a fabric filter to prevent fugitive dust emissions. The sorbent transmission system
to the boiler also has design features to prevent dust emissions. In addition, specific handling
techniques were developed in case project or [P personnel were required to directly handle the
sorbent, This included use of tight goggles and dust masks, which have been required for
employees handling sorbent at EER’s Santa Ana Test Facility.

The socioeconomic impacts were also predicted prior to initiation of the project. The impacts
of the GR-SI demonstration on the area surrounding the Hennepin Station were determined to
be minor. The project required delivery of two truckloads of sorbent per week, but the
transportation route was planned along a major highway and not along small residential streets.
The added traffic was very minor in comparison to the 1800 vehicles which daily traversed
nearby Interstate Highway 180. Economic impacts to the area were expected to be minor. A
majority of the testing personnel involved in the GR-SI demonstration at Hennepin were from
outside of the local area; they were EER personnel based in the Orrville, OH office. These
included the Phase II construction manager and the Phase III GR-SI testing personnel. Some
support, particularly in Phase II, was provided by local personnel. The use of local personnel
and purchased materials had small positive impacts on the local economy.

The energy and material requirements are part of the socioeconomic impacts. Full load GR-SI
operation resulted in an increase in auxiliary power of approximately 300 kW, This is 0.4
percent of the generating capacity of Unit 1 and 0.26 percent of the station capacity. Therefore,
GR-SI had a negligible impact on the electric energy availability in the area. The project
resulted in a reduction in coal usage due to firing 18 percent gas and due to the demand-related
reduction in capacity factor from approximately 62 to 34 percent. These resulted in a reduction
in coal usage by Unit 1 from approximately 184,000 to 98,000 tons/year. The full load GR-SI
design natural gas input was 2240 scfm and the average natural gas consumption over the
long-term testing period was 1930 scfm. GR with 2240 scfm of natural gas at a capacity factor
of 34 percent, results in a total annual consumption of 400 MSCF. Capacity exists to deliver
3,400 billion SCF of natural gas annually to the U. S. market over current consumption;



therefore the natural gas used is a very small percentage of available natural gas. Full load GR-
SI at a Ca/S molar ratio of 2.0 required sorbent input at a rate of 7,200 Ib/hr. At a capacity
factor of 34 percent, the annual sorbent usage is 10,720 tons.

3.2 Water Quality

Aqueous discharges from the Hennepin Station are regulated by the National Pollutant Discharge
Elimination System (NPDES) permit. A modified permit was issued by the Illinois
Environmental Protection Agency (IEPA) on June 2, 1989. It specified discharge limits and
monitoring requirements for the following sources of discharge water:

Stream Number Discharge Stream
001 Condenser Cooling Water
001 (a) Boiler Blowdown
001 (b) ' Intake Screen Backwash
001 (c) Roof Drain Discharge
003 Ash Lagoon #2 and #4 Discharge
005 Ash Lagoon #3 Discharge
005(a) Chemical Metal Cleaning Waste

Treatment System Effluent

The GR-SI demonstration potentially impacted only Stream No. 005, which contains the bottom
and fly ash transport water from Unit 1. Unit 1 sluice water was estimated to be 0.35 Million
Gallons per Day (MGD), but was expected to increase to 0.69 MGD during full load GR-SI
operation. The permit specified the frequency and type of sampling required to verify that the
following maximum discharge limits were not exceeded:

pH Minimum: 6 Maximum: 9
Total Suspended Solids (TSS) Average: 15.0 mg/l Maximum: 30.0 mg/l
Qil and Grease: Average: 15.0 mg/l Maximum: 20.0 mg/l

The permit also specified limits of thermal impacts on the main river water, A maximum
temperature rise of 5°F above the natural temperature and maximum temperatures of 60 to
90°F, depending on the month, are also specified.

Application of GR-SI to Hennepin Unit 1 was expected to change the nature and quantity of ash
produced, but expected impacts on the ash pond discharge water makeup were expected to be
minor. The GR-SI ash is fully characterized in the following section. Only a minor impact on
Total Suspended Solids (TSS) was expected, since the sorbent size is smaller than normal fly
ash, with a mean particle diameter of 5 microns, and has a lower settling rate. But with proper
retention time in the pond, any increase in total suspended solids was expected to be minor.
Injection of CO, was used to bring the pH to the acceptable range, and no impact on the oil or
grease was expected. Some increase in sulfates was expected since a fraction of the spent
sorbent sluiced with fly ash is CaSO,.



The compliance monitoring conducted by IP during long-term GR-SI testing indicated no
discharge from the ash pond. The existing pond is unlined, resulting in flow into the ground
instead of discharge to the Illinois River. The monitoring sheets, submitted to IEPA, are
attached in Appendix A. During the first quarter of 1992, eight sluice water samples were taken
during baseline operation and five during GR-SI operation. The pH of all samples was in the
6 to 9 range.

Supplemental analyses of ash sluice water were conducted. Samples taken during baseline
operation as well as the long-term testing period were analyzed and the results are shown in
Table 3-3. The results indicate low metals content, with most metals not detected. Moderate
levels of sulfates, Fe, and CaO were detected. The sluice water concentrations are not required
to conform to the limits stated above since those apply to water discharged to the Illinois River
and no discharge took place during the long-term testing period.

Supplemental monitoring of groundwater was also conducted. The groundwater sampling data
for sulfite, sulfate, nitrate as nitrogen, nitrite as nitrogen, total dissolved solids, boron, chloride,
etc., are presented in Table 3-4. The groundwater concentration standards depend on the
classification. Class I and Class II groundwater have standards for total dissolved solids (TDS)
of 1200 mg/l and sulfate of 400 mg/l. Application of GR-SI to the unit had the potential to
increase sulfate concentration in the discharge water, from sluicing of solid CaSQ,. Elevated
groundwater concentrations of sulfates, relative to the standards, were measured in some of the
wells.

3.3 GR-SI Ash Characteristics

GR-SI operation resulted in an increase in the quantity and a change in the makeup of the ash
produced. Under GR-SI operation at a Ca/S of 2.0, approximately 7,200 1b/hr of sorbent was
injected. The sorbent reacted with flue gas SO, and oxygen to produce calcium sulfate and
calcium sulfite. Over the long-term GR-SI demonstration period the average calcium utilization
was 24 %, with the remainder of the sorbent passing through as unreacted lime (CaO).

Changes in ash characteristics were evaluated by firing coal representative of the normal supply
at the Hennepin Station in a pilot scale test furnace, under conditions designed to simulate
baseline and GR-SI conditions. The ash produced was then evaluated for characteristics shown
in Table 3-5. The ash analyses were compiled in a document entitled "Pilot Scale Ash
Characterization Test Report for IP Hennepin Station, Unit 1", which was issued in December
1988. The results of ash characterization with respect to composition, pozzolanic activity
(compressive strength in a cement mix), temperature rise upon addition of water, and leaching
properties are summarized below.



24 hour Composite Samples

Sampling Period

Parameter

Arsenic [As] (total)
Barium [Ba] (total)
Cadmium [Cd] (total)
Chromium [Cr] (total)
Lead {Pb] (total)
Selenium [Se] (total)
Silver [Ag] (total)
Iron [Fe] (total)
Manganese [Mn] (total)
Mercury [Hg] (total)
Boron [B] (total)
Calcium Oxide
Copper [Cu] (total)
Nickel [Ni] (total)
Zinc [Zn] (total)

Total Dissolved Solids
(Filt. Residue)

Total Suspended Solids
(Non-Filt Residue)
Sulfate

Oil and Grease (grav)
pH (lab)

TABLE 3-3. SLUICE WATER ANALYSES

(BASELINE OPERATION)

From: 8:30 7/20/92

To: 8:30 7/21/92

Units Method MDL  Result
mg/l  SW6010 0.1 ND
mg/l  SW6010 0.003 0.022
mg/l  SW60i0 0.007 ND
mg/l  SW6010 0.025 ND
mg/l  SW6010 0.085 ND
mg/1 SWeé010 0.2 ND
mg/1 SW6010 0.01 ND
mg/l  SW6010  0.017 0.18
mg/1 Swe010  0.003 ND
mg/l  SW7470 0.005 ND
mg/l  SW6010  0.25 8.56
mg/l  SW6010 0.3 110
mg/l ~ SW6010 0.012 ND
mg/1 SWe601¢  0.034 ND
mg/l  SW6010 0.004 ND
mg/l  EPA160.1 5 620
mg/l  EPA160.2 5 5600
mg/l EPA375.4 5 230
mg/l  EPA413.1 2 ND
S SW9040 - 9.21

MDL: Method Detection Limit
ND: Not detected at a concentration greater than or equal to the MDL

10

From: §:30 7/22/92
To: 8:30 7/23/92

Method

SW6010
SW6010
SW6010
SW6010
Swe010
Sw6010
SW6010
Sw6010
Sw6010
SW7470
SW6010
SW6010
EPA200.7
EPA100.7
EPA200.7

EPA160.1

EPA160.2
EPA375.4
EPAA413.1

MDL  Result
0.2 ND
0.1 4.2
0.1 ND
0.2 1.6
0.2 ND
0.5 ND
0.2 ND
0.34 1100
0.1 3.2
0.001 ND
0.5 ND
0.5 1800
0.2 0.8
0.2 1.25
0.2 6.46
5 1100
5 20000
5 390
2 ND



TABLE 3-3. ASH SLUICE WATER ANALYSES (CONTINUED)
(LONG TERM DEMONSTRATION PERIOD)

Date 1/6/92 1/6/92  1/7/92 1/8/92  1/9/92  1/9/92
Test ---- BL BL GR GR
pH 11.08 11.61 11.28 11.15 11.11  11.30

Dissolved Solids(mg/l) 1500 1200 2100 1400 2800 3800

Suspended Solids(mg/1)5500 10000 5000 4500 2000 1400

. Sulfates (mg/i) 480 390 780 500 670 530
Qil, Grease (mg/l) ND ND ND ND ND ND
Metal (mg/kg)

As ND ND ND ND ND ND
Ba 5.9 3.8 9 5.6 5.4 4.4
Cd ND ND ND ND ND ND
Cr ND ND ND ND ND ND
Pb ND ND ND ND ND ND
Se ND ND ND ND ND ND
Ag ND ND ND ND ND ND
Fe 450 320 780 530 360 330
Mn 5.4 3.6 8.0 4.5 5.0 3.9
Hg ND ND ND ND ND ND
B 50 30 74 50 54 40

Ca0O 74 53 110 66 1600 1200

11
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TABLE 3-5. ASH ANALYSIS PARAMETERS.

PARAMETER METHOD SAMPLES
ANALYZED
BL  GR-S§I
Temperature Rise on Addition of Water ASTM D4326 X X
Sulfate ASTM D1757 X
Phenols Std Methods for Water and X
Wastewater (SMWW) Method 510
Suifide SMWW 427 X
Chloride SMWW 407C X
Cyanide SMWW 412 X
Total Organic Carbon ASTM D429 X
Chemical Oxygen Demand ASTM D1252 X
EP Tox ~ Metals, Ph Ref: EPA SW-846 X X
Paint Filter Test Ref: EPA SW-846 X
Specific Gravity ASTM C188, C618 X
Apparent Loose Density ASTM C110-85, Section 15 X X
Apparent Packed Density ASTM C110-85, Section 16 X X
Fineness ASTM 430, C618 X
Temperature Rise on Addition of Water ~ ASTM C110-85, Section 10 X X
Pozzolanic Activity ASTM C311, C618 X
Increase of Drying Shrinkage ASTM C311, C618 X
Autoclave Expansion ASTM CI151, C618 X
Water Requirement ASTM C311, C618 X
Settling Rate of Water ASTM C110-85, Section 9 X X
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The baseline ash (without GR-SI) contained approximately 55 percent silica, 21 percent aluniina,
12 percent ferric oxide, and various other materials and trace minerals. The GR-SI ash was
approximately 50 percent spent sorbent, with 42 percent calcium oxide and 6 percent sulfur
trioxide (calcium sulfate), 28 percent silica, 11 percent alumina, and 6 percent ferric oxide. The
high CaO content influenced several characteristics including pozzolanic activity and temperature
rise upon addition of water.

Pozzolanic activity was evaluated by two tests, a 7-day and 28-day test. The evaluation involves
replacement of 35 percent of a cement mixture with the material to be tested, The results of the
7-day test indicated a compressive strength of 505 psi. The 28-day test results are presented as
a percentage of the control (pure cement case). The extended test hardness was 127 percent of
the control, i.e. 27 percent stronger than pure cement. Therefore, the fly ash/sorbent mixture
has cementitious properties, hardening to a very strong material.

Another characteristic affected by the high CaO content is the temperature rise upon addition of
water. The baseline ash showed a temperature rise of only 0.5°C upon addition of water, while
addition of water to GR-SI ash resulted in a temperature increase of 9°C. The weight ratio of
water to ash in these evaluations was approximately 4:1, which is significantly less than the
17.6:1 used in sluicing the ash. Therefore, the actual water temperature rise was significantly
less than determined by this test,

The leaching characteristics of the ash were evaluated in an EPA EP toxicity test. The metal
content and the limits requiring classification as a hazardous material, are presented in Table
3-6. Both baseline and GR-SI ash have metal contents far below the EPA hazard level.
Reductions in leaching of Cadmium and Chromium from GR-SI ash relative to baseline ash were
measured. It would be expected that leachate from GR-SI ash would have lower metals content
than baseline fly ash since the sorbent is over 90 percent calcium hydroxide. Also, for EP
toxicity tests, the higher pH of this GR-SI ash binds the heavy metals, making them significantly
less prone to leaching.

3.4  Gaseous Emissions

The IEPA limits gaseous emissions of SO, to 17,050 1b per hour, from Units 1 and 2.
Compliance monitoring of coal analyses is required with a level below 6.0 1b/MBtu indicating
compliance. During the first three quarters of 1992, the coal sulfur contents were: Quarter 1,
1992 -- 5.26 1b/MBtu, Quarter 2, 1992 -- 5.30 1b/MBtu, Quarter 3, 1992 -- 5.32 1b/MBtu.
GR-SI operation resulted in reduction in emissions of $O,, NO,, CO,, HCI, and HF, while CO
emisstons were maintained generally below 100 ppm. Over the long-term GR-SI testing period,
the average emissions and reductions from Unit 1 were:

Emissions (1h/MBtu) Reduction From Baseline (%)
80, NO, €O, HCl  HF SO, NO, €O, HCl HF
2,510 0.246 189  0.017 0.00010 527 67.3 7.8 73.0 97.0
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TABLE 3-6. RCRA EP CHEMICAL CHARACTERIZATION

EPA
HAZARD
BASELINE ASH GR-SI ASH LEVEL

Arsenic (mg/1) <0.1 <0.1 5.0
Barium (mg/l) <0.2 <0.2 100.0
Cadmium (mg/1) 0.08 <{(.01 1.0
Chromium (mg/1) 1.26 0.14 5.0
Hexavalent Chromium, Cr*9 <0.2 <0.4 -
(mg/l)
Lead (mg/]) <(.05 <0.05 5.0
Mercury (mg/1) <0.0005 <0.0005 0.2
Selenium (mg/l) <0.1 <0.1 1.0
Silver {mg/1) 0.02 0.08 5.0
Sample Weight (g) 100.02 100.04
Volume of 0.5 N acetic acid 200 400
required for pH adjustment
(mi)
Volume of deionized water 1800 1600
added to the extract (ml) '
Final volume of the extract 2000 2000
(ml)
Initial pH 10.44 - 12,22 12,5
Final pH 4.86 12.14
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All of the above emissions were measured, with the exception of the CO, emissions rate which
was calculated based on natural gas and coal composition. The HCl and HF emissions and
reductions are the median of measured data during GR-SI operation.

N,O emissions were also measured during the first quarter of 1992, under baseline, SI, and
GR-SI operation. The average N,O emissions were: 0.8 ppm (baseline), 1.4 ppm (SI), and 1.6
ppm (GR-SI). These levels are very low, indicating that GR-SI operation results in insignificant
emissions of N,O.

Fly ash resistivity measurements indicated an increase from the baseline range of 3x101° to
8x10'9 ohm-cm, to the range of 6x10'° to 3x10!! ohm-cm under GR-SI. However, flue gas
humidification, used when injecting sorbent, enhanced ESP performance.

Particulate matter sampling was conducted during baseline, GR, and GR-SI operation. The
maximum emissions rate was 0.035 Ib/MBtu, measured during baseline operation. Flue gas
humidification was successfully applied, resulting in particulate emissions in the 0.015 to 0.025
lb/MBtu under full-load GR-SI operation. A small increase in the fraction of the PM,, was
observed for GR-SI emissions. During full-load GR-SI operation the fraction of particulate
matter under 10 microns was approximately 75 to 90 percent of the outlet loading. This may
be compared to a baseline PM,, fraction of approximately 60 to 75 percent. But since the total
mass of particulate emissions are reduced by a small amount [GR-SI Full Load Average: 0.021
Ib/MBtu, Baseline Full Load Average: 0.026 Ib/MBtu] this change in the fraction of PM,, did
not increase the total mass of PM;, emitted.

35 Worker Health

Monitoring of noise levels near the unit was conducted during GR operation in January, 1992,

The noise levels were measured at several locations including, near the sootblower air

compressor, west of the overfire air duct on the 5th floor, and in the sorbent fan area on the 4th

floor. The audiometric device used was a Bruel & Kjaer Model Number 2205, The results

indicate that noise exceeded the Department of Labor’s Occupational Safety and Health-
Administration (OSHAY) noise ’action limit’ of 85 decibels (applied over an 8-hour period) only

near the sootblower air compressor. While the noise level exceeded 85 decibels at this location,

employees are only briefly at this location during eight hour period. Audiometric hazard

warning signs have been posted on the sootblowing air compressor and on the entry doors to the
sorbent silo.

TABLE 3-7. NOISE LEVELS NEAR HENNEPIN UNIT 1

Date Test Location Test Condition Noise (db)
1/14/92  Sootblower Air Compressor (In-Service) GR 99
1/14/92  Fourth Floor, west side of boiler GR 79
1/14/92  Fifth Floor, west of OFA duct GR 79
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OSHA has also established a standard for total dust exposure of 15 mg/m?® and standard for coal
dust of 2.4 mg/m3, above which employees should not be exposed for more than 8 hours.
Ambient air sampling was conducted in January, 1992. The results indicate very low dust levels
as shown in the following table:

TABLE 3-8. AMBIENT DUST LEVELS OUTSIDE OF PLANT

Date Filter Number Location TSP (ug/m*)  Plant Contribution (ug/m®)
5.2

1/14/92 1453 upwind 16.7

1/14/92 1452 downwind 21.9

1/18/92 1455 upwind 21.4 1.1

1/18/92 1454 downwind 22.5

1/21/92 1456 upwind 63.2 Negligible*
1/21/92 1457 downwind 36.2

1/22/92 1459 upwind 39.5 Negligible*
1/22/92 1558 downwind 20.5

TSP: Total Suspended Particles
*: High background contribution from neighboring plant facility

Air sampling in several work areas was also conducted. The results indicate that dust levels are

below 15 mg/m? in all areas with the exception of inside the lime silo. High dust levels would
be expected in this location, requiring use of protective dust masks.

TABLE 3-9. AMBIENT DUST LEVELS INSIDE OF PLANT

1/14/92  Inside lime silo GR 33.8
Fifth Floor GR 7.43
1/17/92 Inside lime silo Baseline 8.14
Fifth Floor Baseline 3.22
Date Location Operating Condition ~ Dust Concentration (mg/m*)
1/21/92  Inside lime silo GR-SI 12.6
Fifth Floor GR-SI 1.37

While the high dust level inside the lime silo was measured during GR operation, the high dust
level may be attributed to GR-SI operation during the previous day.
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4.0 PERMIT CONSIDERATIONS

Permitting considerations for the Hennepin Unit 1 GR-SI demonstration project were considered
at the beginning of the project. The analysis focused on determining the necessary permitting
changes for installation and operation of the GR-SI system. Several permanent and temporary
modifications required consideration, including:

temporary reductions in NO, and SO,
possible temporary increase in PM;,
possible increase in stack gas temperature
discharge of ash/sorbent sluice water
permanent humidification capability
permanent sorbent injection capability

* & & & & o

The temporary reductions in NO, and SO, emissions due to GR-SI operation had the potential
for application of NSPS or PSD provisions of the CAA upon completion of the program, when
the emissions would rise to original levels. Section 60.14 of Title 40 of the Code of Federal
Regulations (40 CFR 60. 14) states that "any physical or operational change to an existing facility
which results in an increase in the emission rate to the atmosphere of any pollutant to which a
standard applies shall be considered a modification” necessitating permitting of the facility as
a new source. In addition, 40 CFR 52.21 indicates that an increase in NO, or SO, emissions
of 40 tpy (36 ton/a) makes a source subject to PSD provisions of the CAA. But, since the
primary purpose of the retrofit was to control gaseous emissions, it was expected that EPA
would rule that the retrofit was not a modification requiring new emissions standards.

A modified permit to construct was issued by the IEPA on May 27, 1992. The permit granted
construction of a flue gas humidification system, a sorbent silo with fabric filter, a sorbent surge
tank with a fabric filter, a multiclone in the flue gas recirculation line, and the sorbent injection
system. The permit also stated the following:

. The construction and operation of the Clean Coal Technology (CCT) program
does not constitute a modification as defined in 40 CFR 60.14. Since the
equipment instafled has the primary function of reducing air pollutants, under
40 CFR 60.14 (e) (5), it is exempt from being considered a modification.

. Annual emissions of particulate matter and PM,, during the CCT
demonstration program shall not increase more than 24.9 and 14.9 tons,
respectively, above the pre-CCT demonstration levels. Accordingly, the CCT
project does not constitute a major modification for purposes of 40 CFR
52.21.

* The Clean Coal Technology (CCT) demonstration project shall be limited in
operation to one year, provided that this project may be formally extended by
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the Agency, if necessary, to complete the CCT demonstration program but not
to exceed S years including time needed to restore the boiler to original
operating conditions. The limited operation period classifies the project as

temporary.

] As a temporary demonstration project, emissions from this unit during the
demonstration project shall not be considered "representative” for the purposes
of PSD or NSPS emissions comparisons. Accordingly, removal or
discontinued use of the CCT demonstration equipment shall not be considered
as a modification for purposes of 40 CFR 52.21 or 40 CFR 60.14.

o Routine actions taken to restore this unit to its pre-CCT demonstration
condition and operating at the condition and capability will not subject this
unit to the requirements of 40 CFR 52.21 or 40 CFR Part 60.

. The emissions limits, 35 IIl. Adm. Code 212, 214 and 217, which currently
apply to this unit shall not change as a result of the construction, removal or
discontinued use of the CCT demonstration equipment, as described in the
application.

Therefore, a return to pre-project emissions will not trigger application of NSPS or PSD
provisions.

The permit also required that particulate matter emissions measurements be conducted upon
resumption of GR-SI testing. These tests revealed that humidification effectively enhanced ESP
performance, resulting in no change in particulate matter emissions and little change in the ESP
outlet and stack gas temperature.

The project originally called for construction of a new ash pond for disposal of the ash/spent
sorbent. This would have required modification of the NPDES permit as well as additional
permitting considerations due to construction in a 100-year floodplain. Due to several factors
including prohibitive cost of construction of a new ash pond, sluicing of the GR-SI ash to the
original pond was decided upon. A modified NPDES was issued by the IJEPA addressing the
required handling of GR-SI ash and the required environmental monitoring in case of a discharge
to the Illinois River. The permit specified use of CO,, acetic acid or other chemical to adjust
the pH to approximately 9.0. Other, less costly methods of neutralization were prohibited due
to their potential to increase chloride and sulfate levels in the Illinois River and groundwater.
Since no discharge to the river occurred during the GR-SI demonstration, the extensive
monitoring specified was limited. If a discharge had occurred, two types of testing would have
been required: chemical specific testing on a quarterly basis, and biomonitoring of acute toxicity.
The chemical specific testing was conducted regularly, even though not required by the conditions
of the NPDES Permit. Biomonitoring was not conducted.
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5.0 MODIFICATIONS TO MONITORING PLAN
Outfall and Groundwater Monitoring (NPDES Permit)

Prior to the initiation of the project, a modified (NPDES) permit was issued July 15, 1985 with
an expiration date of April 1, 1990. Five discharges were permitted plus four secondary
discharge streams. Flow, pH, Total Suspended Solids, and Oil & Grease were being monitored
on a weekly or twice monthly basis for Discharge No. 5 (from the [West] ash pond receiving ash
sluice from Unit #1).

Subsequent to the installation and initial operation of the GR-SI system, a Reissued (NPDES)
Permit was issued on August 10, 1992, to expire July 1, 1997. Modifications for Discharge No.
5 added the following special conditions:

13.a) Notification of Agency on date the GR-SI project begins

13.b) The raw residue transport water shall be pH adjusted using carbon
dioxide or other chemicals which will not contribute chlorides or
sulfates to the waste stream

13.c) Groundwater monitoring shall be conducted during the
demonstration project and for six months, thereafter

13.d) Modeling or dye tracing to identify the West Ash Pond System
effluent mixing characteristics with the Illinois River

17.a) Chemical-Specific Testing

17.b) Biomonitoring

17.b.1) Standard Definitive Acute Toxicity Tests
17.b.2) Testing Frequency

17.0.3) Toxicity Assessment

17.¢) Benthic and sediment monitoring

Of these special conditions, only 13.a), 13.b) and 13.c became implemented, since no discharge
occurred from the outfall of the West Ash Pond to the Illinois River,

Air Emissions Monitoring
Construction Permit

The construction Permit was granted for the construction of the Gas Reburning-Sorbent Injection
system at Hennepin Boiler #1. The special conditions applicable to this construction were:

la) The construction and operation of the Clean Coal Technology (CCT)
demonstration equipment does not constitute a modification as defined in
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1b)

2a)

2b)

2¢)

3)

4a)

4b)

4c)

4d)

Imposition of these Special Conditions in 4a - 4d of the Construction Permit established the
requirement to test the emissions after the operation of the unit as fitted with the Gas Reburning-
Sorbent Injection system. The Special Conditions of 1a - 3 established an understanding and
assurances that the acts of installing, operating and restoring the GR-SI system would not cause

40 CFR 60.14.

Since annual emissions of PM and PM,, will increase minimally, the
project does not constitute a major modification for purposes of 40 CFR
52.21.

The CCT demonstration project shall be limited to operation to one year,
but able to be formally extended by the agency.

Emissions from this unit during the demonstration project shall not be
considered "representative” for the purposes of PSD or NSPS emission
comparisons.

Routine restoration to pre-CCT demonstration condition will not subject
this unit to the requirements of 40 CFR 52.21 or 40 CFR part 60.

The emissions limits which currently apply to this unit shall not change as
a result of the construction, removal or discontinued use of the CCT
demonstration equipment.

Within 90 days of full load or 180 days of full startup, the particulate
matter concentrations in the effluent stream of Boiler #1 shall be measured
by an approved testing service.

Prior to carrying out particulate tests, notice shall be given to the Agency’s
regional office and the Agency’s Source Emission Test Specialist.

Three copies of the Final Reports shall be submitted to the Agency within
14 days.

A copy of the summary of Results, General Information, and Conclusions
as contained in the Final Report, shall also be submitted to the Source
Emission test Specialist.

reclassification of the unit to a higher level required emission control.

The original environmental reporting schedule was based on quarterly reports covering multiple

sites and possibly multiple phases. Through mutual agreement and approval by DOE,

Reporting
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environmental reports will occur at the completion of each major portion of the demonstration
and will include only that portion of the overall project.

The Environmental Monitoring Reporting is revised from a quarterly basis to one where a
monitoring report, i.e., Environmental Monitoring Test Series Report (EMTSR) is written at the
completion of each major demonstration task. DOE agrees that the EMTSR’s would be more
comprehensive, meaningful, and save manpower along with associated costs.

Modifications and Corrections

During the period of this (Long Term Load Following Operation), the following modifications
were made to the monitoring plan:

9-30-91

There is one recommended modification to the proposed monitoring plan now listed in Tables 1
and 2. In Table 2, under the air measurement category, the coal dust parameter has been deleted
and an ambient dust parameter added. This ambient dust parameter will be sampled with a Hi-
Volume sampler once prior to Phase Il and during Long Term Testing at a location upwind and
downwind of the sorbent silo. Monitoring the ambient dust at the sorbent silo will more
accurately document the potential impact of GR-SI related dust on worker health and safety.

12-31-91

The recommended modifications to the proposed monitoring plan listed in Tables 2 are as
follows: Under the supplemental water measurement category, the frequency of monitoring the
Illinois River has been changed to reflect monitoring once prior to Phase ITI testing, and once
during long term testing; Under the gaseous emissions category the opacity parameter has been
deleted and replaced with particulate data because the combined stack opacity readings at
Hennepin do not accurately represent only Unit #1 opacity readings; Also under gaseous
emissions category the velocity parameter has been deleted due to the combined stack velocity
readings. The combined stack velocity readings do not provide accurate data for conducting
ambient air models for Unit #1.

The recommended modifications to the footnotes in Table 2 are listed below.
Footnote #1- Monitoring will occur once prior to GR-SI operation, quarterly until the
program is completed, and quarterly through closure and post-closure

periods.

Footnote #3- Sampling will be conducted once prior to Phase III, then monthly for the
first six months of long term testing.

Footnote #5- Samples will be collected once prior to Phase III, and once during long
term testing. Additional testing will be conducted if the N,O concentration
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exceeds 5 ppm,

Footnote #7- Sampling will be conducted once prior to Phase III. During long term
testing, sampling will be conducted monthly for the first three months.

Footnote #8- Sampling will occur once prior to Phase IIT, and CEM data will be reported
during long term testing.

Footnote #9- Deleted.

3/31/92

The recommended modifications to the proposed monitoring plan listed in Table 2 under
Supplemental Gaseous Emissions are as follows: Under the frequency of monitoring for NO,,
§0,, CO, CO,, O,, and HC, Footnote #9 should be changed to read Footnote #8. This was a

typographical error.

2/30/92
Tables 1 and 2, incorporating the changes noted above, can be found in Appendix C.

6.0 CONCLUSIONS

Extensive environmental monitoring in the areas of gaseous and aqueous discharges, worker
health, solid waste characterization, and other areas showed that GR-SI significantly reduced
gaseous pollutants and had only minor effects on other areas. Over the long-term GR-SI
demonstration, NO, and SO, were reduced by 67 and 53%, respectively. Emissions of other
species including CO, total particulate matter, and PM,, were unaffected by GR-SI operation.
The major aqueous stream which may have been impacted by the GR-SI process, the ash pond
discharge, had no flow during the demonstration. However, direct sluice water and groundwater
sampling showed acceptable water quality, with some elevated groundwater sulfate levels which
existed before the GR-SI demonstration. Compliance analyses of coal showed that all samples
had a theoretical SO, level below 6.0 Ib/MBtu. Characterization of the solid waste, which is a
mixture of fly ash and spent sorbent, indicated that it is a nonhazardous material with low levels
of metals in the leachate, it results in a modest temperature rise upon addition of water, and it
has cementitous properties. Worker health monitoring showed that exposure to noise and ambient
dust was generally within applicable standards, with audiometric protection and goggles/dust
mask required in specific areas. Overall, the project had minor impacts on the local
environment, while significantly reducing acid rain gases.
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HE1-63 . XL§

HENNEPIN PCWER STATICN i [
CCAL ANALYSIS REPORT FGR THE PER[0OD €1,/01/93 7O 03/31/93
FOR THE VENDCR : 70 BUNKERS

(COMPLETED SAMPLES)

E
|

1 ! l

% Y % UNIT POUNDS HEAT
SAMPLE 1OKS MOISTURE ASH SULFUR  BTU/L3  BTU/LB - BTU/LB  COAL s02 INPUT
DATE  SAMPLED (AR) (AR} (AR) (AR) (SRY)  (M.A.F.) 8TU/L3  PER MBTU  MMBTU/HR
WT. AVE. | 153,404 1664 | 10.48 | 2.97 [ 10609.00 12,628 | 14,168 | 14,4L6 5.45 |
172/93 1 2,610 15.58 1 10,16 | 2.84 | 10,534 | 12,448 | 14,148 | 14,417 5.26
173793 L 1,340 14.20 | 10.36 | 2.88 | 30,670 | 12,435 | 14,143 | 14,412 5.26
174793 | 1,238 16.07 | 9.52 | 2.87 | 10,535 | 12,577 | 14,205 | 14,469 5.30
1/5/93 ¢+ 1,353 14.65 | 10.51 | 3.21 | 10,582 1 12,399 | 14,139 | 14,427 5.92 1 1405
176753 {797 | 14.30 | 10.54 | 3.17 | 10,663 ' 12,443 | 14,187 | 14,474 5,80
177/93 | 2,199 17.33 1 9.82 | 2.83 | 10,3%5 12,478 | 14,161 | 14,429 | 5.35
178/93 | 410 12.29 1 il.21 | 3.21 | 10,812 1 12,327 | 14,133 | 14,625 | 5.79 |
1/9/53 1| 2,253 13.53 1 10.66 | 3.60 | 10,749 | 12,429 | 14,176 | 14,480 5.51 | 1370
1710793 1 1,314 12.77 1 10.45 | 3.07 | 10,813 { 12,396 | 14,084 | 14,355 S5, |
1711753 1,814 14.38 0.6 2.91 | 10,665 | 12,455 | 14,151 | 14,420 5.32 |
1712/93 1 1,543 13.53 10.21 2.92 ] 10,790 | 12,475 | 14,146 | 14,411 528 |
1713/93 1 2,195 | 13.79 19.52 | 3.00 | 10,686 ! 12,395 | 14,118 | 14,394 548 |
1716793 . 1,776 12.69 | 10.56 | 3.28 | 10,853 ' 12,474 | 14,217 | 14,450 5.89 |
1715793 | 1,116 12.55 | 12.11 | 3.07 | 10,668 | 12,158 | 14,158 | 14,466 5,51
1/16/93 | 1,763 17.61 | 9.43 2.80 | 10,306 | 12,509 | 14,161 | 14,428 5.30
1/17/93 | 2,616 15.99 1 10.90 2.97 | 10,438 | 12,292 | 14,102 | 14,389 5,54
1/18/93 . 1,254 15.19 10.50 2.81 ] 10,518 | 12,402 | 14,156 | 14,429 521
1719793 1 1,211 12.46 11,89 3.57 | 10,712 1 12,236 | 14,140 | 14,482 6.50 2651
1/20/93 1 3,470 1%.13 10.53 2.99 | 10,683 | 12,439 | 14,189 | 14,469 5.45
1721793 | 1,632 17.28 | 10.40 386 | 10,129 | 12,3% | 14,121 | 14,406 5.47
1/22/93 | 1,773 12.25 11.18 3.36 | 10,832 | 12,34 | 14,190 | 14,445 5,05 1457
1/23/93 | 2,752 1%.20 11.70 3.10 | 10,547 | 12,294 | 14,23 | 14 543 574 |
1724793 | 1,039 16.53 10.32 2.87 | 10,34k | 12,393 | 14,141 | 14,419 5.41 |
1725793 | 1,532 15.82 11.14 2.89 | 10,396 | 12,350 | 14,233 | 14,530 5..2 )
1726793 | 1,501 15.96 10.67 | 2.89 | 10,413 | 12,390 | 14,193 | 14,478 5,41
1/27/93 ] 1,641 12.12 10.43 ) 3.03 ] 10,986 | 12,502 | 14,186 | 14,456 5,38
1728793 | 1,770 12.35 10,77 | 3.05 1 30,950 | 12,493 | 14,243 | 14,525 5,43
1729/93 | 1,207 12.27 .27 3.26 | 10,914 | 12,441 | 14,275 | 14,574 5.79
1730753 | 1,5% 12.28 10.74 3.15 | 10,926 | 12,456 | 14,193 | 14,476 5.62
1731793 507 12.70 10,90 2.88 | 10,841 | 12,418 | 14,189 | 14,467 5.18
2/1/53 293 16.04 .32 2.89 | 10,206 | 12,156 | 14,050 | 14,344 5.52
2/2/93 | 1,738 15.77 11.01 2.93 | 10,378 | 12,322 | 14,174 | 14,466 5.51
2/3/93 11,751 15.78 1033 2.79 | 10,464 | 12,424 | 14,162 | 14,434 5,20
2/6/93 | 1,746 12.70 9.84 2.92 | 11,031 | 12,636 | 14,241 | 14,500 5.16
275/93 | 1,559 12.47 10,29 3.15 | 10,948 | 12,508 | 14,175 | 14,448 5,61
2/7795 | 1,787 15.04 10,04 2.92 | 10,672 | 12,560 | 14,246 | 14,516 534
2/8/93 | 1,615 1516 10.00 2.89 | 10,635 | 12,535 | 14,210 | 14,479 5.30
2/9/93 | 1,705 15,34 10.48 3.05 1 10,517 | 12,422 | 14,215 | 14,507 5,54
2710793 | 1,502 15.24 | 10.50 2.97 | 10,505 | 12,3% | 14,166 | 14,627 5,51
2/11793 1 1,525 1%.31 | 10.56 2.95 | 10,861 | 12,441 | 14,190 | 14,468 540
2/12/95 | 1,969 14.79 | 10.55 2.91 | 10,529 | 12,358 | 14,181 | 14,465 5.39
2/14/93 | 1,623 1 14.36 | 10.93 3.00 | 10,600 | 12,378 | 14,189 | 14,477 5.52
2/15,93 | 1,734 15.73 | 10.25 | 2.85 | 10,475 | 12,430 | 14,150 | 14,424 531
2/16/93 | 3,224 15.45 | 10.64 2.88 ] 10,494 1 12,411 | 14,198 | 14,480 5,35
2/17/93 | 1,754 | 14.24 | 10.56 2.90 ] 10,712 | 12,491 | 14,244 | 14,523 5.28
2/18/93 . 1,922 | 14.51 | 10.39 2.95 | 10,645 | 12,452 | 14,175 | 14,450 5.40
2/19/93 | 2,358 | 16.03 | 10.4% 2.90 | 10,436 | 12,423 | 14,197 | 14,479 5.42
2/20/93 1 1,773 | 16.54 | 10.35 7.76 | 10.378 | 12,435 | 14,195 | 14,471 5,19
2721793 | 1,614 | 16.28 | 10.47 2,88 | 10,374 | 12,392 | 14,201 | 14,488 5.41
2/22/93 1 1,656 | 16.61 1 10.42 | 2.87 | 10,345 | 12,406 | 14,177 | 14,458 5,419
2/23793 1 1,471 .74 1 10.55 | 2.9 | 10,585 | 12,615 | 14,168 | 14,447 5.42
2/24/93 | 1,449 1406 10.36 ] 2.98 | 10,700 | 12,452 | 14,158 | 14,432 5.43
2/25/93 . 1,541 2.02 1001 | 2.89 | 10,750 | 12,503 | 14,151 | 14,413 522
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HE1-§3.XLS

RENNEPIN POWER STATICN

l

CCAL ANALYSTS REPORT FOR THE PERI0CD 01/01/93 T0 03/31/93
FCR THE VENDOR : 70 SUNKERS |
(COMPLETED SAMPLES) |
f i ) ] s o

_ % % % , SR UNIT" - POUNDS  HEAT -

SAMPLE TONS MOTSTURE ASH SULFUR  BTU/LS - 3TU/LB. " BTU/LB ~ CGAL .. . 802 CoOINPUT

DATE $AMPLED {AR) {AR) {AR) {AR) (CRYY- " (M.A.F.) BTU/LB. . PER MBTU MMBTU/HR -
2/26/9%3 1 1,795 16.82 1 10,37 | 2.91 10,347 1 12,404 | 14,171 | 14,453 5.50
2/27/53 1 1,824 15.47 | 10.55 2.9 10,560 | 12,463 | 14,216 | 14,496 5.38
2/28/9% 1 1,485 15.78 | 10.59 2.9% 19,455 ) 12,475 | 14,200 | 94,484 5,44
/1753 | 1,697 16.92 | 10,37 2.80 10,277 | 12,370 | 14,134 | 14,411 5.31
3/2/93 1,819 16,30 |  9.74 3.07 10,771 | 12,569 | 14,181 | 14,447 5.56
3/3/93 1,028 15.23 | 30.12 3.02 10,516 | 12,405 | 14,087 | 14,381 5.50
374/93 1 2,023 13.29 8.13 | 2.99 11,300 | 13,033 | 14,381 | 14,819 5.16
3/5/93 1 2,203 13.03 8.63 | 3.04 11,250 | 12,947 | 14,373 | 14,620 5.26
3/6/95 | 2,010 15.92 10.33 2.84 10,475 | 12,459 | 14,203 | 14,480 5.29
3/7/%3 1,374 14,79 10.13 2.87 10,654 | 12,502 | 14,189 | 14,458 5.25
3/8/53 1,451 11.22 10.29 3.06 11,174 | 12,588 | 14,235 | 14,505 5,34
3797593 1,524 14,61 1 10,11 ] 2.92 10,622 | 12,439 | 14,110 | 14,377 5.35
3/10/93 2,212 14.61 10.16 | 3.01 10,634 | 12,453 1 14,134 | 14,408 5.52
3/11/93 2,181 15.00 12.10 2.84 10,493 | 12,344 | 14,008 | 14,27 5.28
3/12/93 | 2,010 15.40 10.05 2.584 10,329 | 12,475 | 14,161 | 14,430 5.26
3/13/93 | 2,275 15.51 10,30 2.77 10,409 | 12,320 | 14,029 | 14,296 5.19
3/14/93 | 2,178 14,49 9.58 2.83 10,729 | 12,5358 | 14,138 | 14,394 5.15
3/15/93 2,559 14.6% 9.8 | 2.85 10,861 | 12,491 | 14,118 | 14,378 5.21
3/16/93 1 525 14.53 10,32 | 2.93 10,586 | 12,386 | 14,086 | 14,357 5.40
3I/17/95 1 3,216 13.16 | 11.19 | 3.11 10,567 | 12,285 | 14,099 | 14,390 5.8
3/18/53 | 3,318 11.68 | 1213 | 3.28 10,804 | 12,234 : 14,182 | 14,494 5.91
3/19/93 1 2,851 13.66 1137 | 3,00 10,582 { 12,259 | 16,114 | 34,406 5.5%
3/20/93 1 1,566 14.76 | 10.52 2.89 10,489 [ 12,305 | 14,055 | 14,381 5.37
3/21/93 | 1,758 12,72 | 10.L4 2.91 10,614 | 12,445 | 14,181 [ 14,458 5.35
34,050, | 1,844 16.26 1 11.18 2.97 10,500 | 12,244 | 14,079 | 14,367 5.52
34,051 1 1,564 15.40 10,43 Z.83 10,478 | 12,384 | 14,126 | 14,400 5.27
34,052 2,134 15.11 10.25 2.96 10,565 | 12,466 | 14,154 | 14,428 5.42
34,053 1,729 14.39 10.51 2.93 | 10387.00] 12,35 | 14,095 | 14,371 5.40
3/26/93 | 1,741 14,83 10.85 2.56 | 10525.00] 12,357 | 14,181 | 14,447 5.48
3/27/93 1 1,739 16.05 10.75 2.88 [10325.000 12,299 | 14,105 | 14,388 5.4
3/28/93 0 1,757 15.98 10.29 2.88 | 10415.00] 12,398 | 14,129 | 14,402 5.39
3/29/93 | 1,660 12.98 10.54 301 ] 10841001 42,458 | 14,231 | 14,514 5,41
3/30/93 | 1,293 16.05 10,19 | 2.85 | 10467.00] 12,467 | 14,189 | 14,484 5,31
3/31/93 1 1,806 17.15 10.13 | 2.31 | 10320.001 12,457 1 34,193 1 14,467 5.31
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KPDES Permit No. ILOQQISZ4
i1linois Environmental Protecticn Agency
Division of Water Pollution Cantrol
2200 Churchill Road
P.0. Box 19275
Springfieid, Il1linois  52754-3276
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
Reissued (NPDES) Permit

Expiration Oate: July 1, 1997 Issue Date: August 10, 1992
Effective Date: September 9, 1992

Name and Address of Permittse: Facility Name and Address:
[11inois Power Company I1linois Power Company

500 South 27th Street Hennepin Power Plant

Post Office Box 511 Kennepin, I1lingis 61327
Pecatur, I1linois  62525--1805 Putnam County

ODischarge Number and Name: Recsiving Waters

No. 001 Condenser Cocling Water [inois River

No. (01{a) Boiler Blowdown

No. 001(b) Intake Screen Backwash

No. 001{c) Roof Drain Discharge

No. 003 Ash Lagoon #2 and #4 Discharge

Noe. 005 Ash Lagoon #1 and #3 Discharge

No. 005{a) Chemical Metal Cleaning Waste Treatment System Efflyent

In compliance with the provisions of the I11inois Environmental Protection Act, Subtitle C Rules
and Reguiations of the I1linois Pollution Control Board, and the FWPCA, the above-named permittee
is hereby authorized to discharge at the above Tocation to the above-named receiving stream in
accordance with the standard conditions and attachments herein.

Permittes is nct authorized to discharge after the above expiration date. In order to receive
authorization to discharge beyond the expiration date, the permittee shall submit the proper
application as raquired by the I[1lineis Environmental Protection Agency {IEPA) not Tater than 180

days prior to the expiration date.

Thomas G. MESwiggin, P.E.
Hanager, Permit Section
Division of Water Pollution COntroI

TGM:TRK: jd/0495E/3
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NFDES Permit No. ILE001534

Effluent Limitations and Monitoring

LOAD LINMITS CONCINTRATION
Ibs/day LIHITS mg/1
30 DAY DATLY ' 30 gAY DAILY
PARAMETER AVG. HAX, AVG. HAX.

SAHMPLE SAMPLE
FREQUENCY TYPE

1. From the effective date of this permit until the expiration date, tha effluent of the following

discharge(s) shall be monitored and limited at all times as follaws:

Outfall(s): 001 Condenser Cooling Water

This discharge cansists of:

1. Condenser Cacling Water
2., House Service Water
3. Boiler Blowdown
4. Intake Screen Backwash
5. Rooef Orain Discharge
Flow
Total Residual
Chlorine See Special Condition No. 3
Temperature See Special Condition No. 4

*See Special Condition No. 3

Qutfall{s): 0Q01{a) Boiler Blowdown

Flow

Total Suspended Solids 15.0 30.0

Approximate Flow
153.26 MGD

7.0 HGD

0.027 MGD

0.253 MGD
Intarmittent

Daily 24-Hour
Total

T/Heek b

Daily fontinuous

Approximate Flow

0.027 MED

1/ Weak Single
Reading-
Estimate

1/Week 24-Hour

Composite



Page 3
NFDES Permit No. ILO0Q1534

Effluent Limitations and Monitoring

LOAD LINMITS CONCENTRATION
tbs/dav LINITS mg/d
30 DAY DAILY 30 CAY DAILY SAMPLE - SAMPLE
PARAMETER AVG. HAX, AVG. MAX, FREQUENCY TYPE

1. From the effective date of this permit until the expiration date, the effluent of the following
discharge(s) shall be monitored and limited at all times as follows:

Qutfall(s): 001{b) Intake Screen Backwash

Approximata Flow
0.256 MGD

Flow 1/Week Single
Reading
Estimate

So as to minimize adverse impacts, for purposes of
this permit, the intzke structure operation and
maintenance shall inciude, but not be limited to,
the following:

1. Quter 5ar racks shall be routinely cleaned
and collected debris properly disposed.

2. Tha traveling screens shall commence
operating whenever the head loss across
the scresns exceeds four (4) inches.

3. The traveling screens shall be operated

: at least once per 8 hour shift, provided,
however, that this requirement shall be
inapplicable when the generating units
are not operating.

Dutfall 001{b) may be routed either to the
discharge flume or directly to the
I1linois River.

Outfailis) 001 {c) Roof Drain Discharge

This discharge consists of: Approximate Flow
1. Power Block Building Roof Drains Intermittent

Sea Standard Cendition Mo. 17



Page &
NPDES Permit No. ILOOQISZSd

Effluent Limitations and Monitorirg

LOAD LIMITS CONCINTRATION
1bs/day LIMITS mg/l
30 DAY DAIL 30 DAY paILY SAMPLE SAMPLE
PARAMETER AVG. MAX . AVG, MAX. FREQUENCY TYPE

1. From the effective date of this permit until the Expiration date, the effluent of the following
discharge(s) shall be monitored and limited at ail times as follews:

OQutfall{s): 003 Ash Lagoon #2 and #4 Discharge

This discharge consists of: Approximate Flow
T. Unit 2 Bottom Ash and Fly Ash 2.9 MGD
2. Oemineralizer Regenerate Wastes 0.03S HGD
3. Unit 2 Non-chemical Metal Cleaning Washwatar Intermittent
4, Unit #) and Unit #2 Ash Hopper Qverflow®® 0.20 MGD
5. Fly Ash Air Separator Qverflow ] Intermittent
€. Ash Hopper Tank Emer?ency Overflow Intermittent
7. Demineralizer Room Floor Drainace Intermittent
8. Power Block Building Floor Orains and Sump Discharges 0.1 MGD
9. Reversa Osmosis Unit Concentrate 0.036 MGD
Flaow 1/Meek Single
Reading
Estimate
pH See Special Condition No. ! 1/Week Grab
Total Suspended Solids 15.9 130.0 1/Week 24 Hour==~
. ) Composite
0i1 and Grease 15.0 20.0 2/Month Grab

==This wastestream may be discharged to the East {Outfall 003) or West (Outfall 005) Ash Pond
System.

"m*S%ee Special Condition Neo. 6



Fage S .
NPOES Permit No.

IL0001534

Effluent Limitations and Monitoring

LOAD LIMITS
Ibs/day
30 DAY DAILY
AVG. MAX.

PARAMETER

1. From the effective date of this permit until the expiration date,

CONCENTRATION
LIMITS mg/)
30 DAY DAILY SAMPLE SAMPLE
AVG. HAX. FREQUENCY TYPE

the effluent of the following

discharge(s) shall be monitored and limited at all times as follows:

s

Qutfall(s): 00S Ash Lagoon #1 and #2 Discharge

This discharge consists of: Approximate Flow

1. Unit #1 Bottom Ash and Fly Ash Transport Water 0.21 MGD
2. Unit #1 and #2 Ach Hopper Qverflaw”="*® 0.2 HGD
3. Coal Breaker Building Drain Sump Intermittent
4, ITlinois River Dredge Spoils Intermittent
5. Unit &1 Non-chemica? Metal Cleaning Washwater Intermittent
6. Chemical Metal (leaning Waste Trzatment System Intarmittent
Effluent ) ’
7. Coal Pile Runoff Intermittent
8. Unit #1 and Unit #2 Ash Line Low Point Drainoff Intermittent
9. Crib House Sump Intermittent
10. Well Water Orain Line Intermittent
11. Water Treatment Plant Sump Intermittent
12. Boiler Drum Chemical Tank Drainage Intermitient
13. Gas Reburning/Sorbent Injection Waste 0.96 MGD
Flow 1/Week Single
Reading
Estimate
pH See Special Condition No. ) 1/Week Grab
Total Suspended Solids 15.0 30.0 1/Week 24 Hp====~
Composite
0il1 and Grease 15.0 20.0 2/Month Grab

**=**This wastestream may be directed to the East Ash Pond System {Outfall 003).

*wamw See Special Condiiion Mo. 6
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Effluent Limitations and Monitoring

L0AD LIMITS CONCENTRATION
1bs/dav LIMITS mg/1
30 DAY DAILY 30 DAY DAILY SAMPLE SAMPLE
PARAMETER AVG, MAX. AVG. MAX . FREQUENCY TYPE

1. From the effective date of this permit until the expiration date, the effluent of the following
discharge(s) shall be monitored and limited at all times as follows:

Qutfali(s): 005(a) Chemical Metal Cleaning Waste Treatment System Effluent

Approximate Flow
Intermittent

Flow Daily When 24 Hour
Discharging Total

Iron (Total) 1.0 Daily When 24 Haur
Discharging Composite

Copper (Total} 1.0 Daily When 24 Hour
Discharging Composite
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Special Conditigrs -

1. The pH shall be in the range 6.0 to 9.0.

2. Samples taken in compliance with the effluent monitoring raquirements shall be taken at a

point representative of the discharge, but prior to entry into the receiving stream.

3. A. During times when the condenser cooling water is chlorinated intermittently, total .
residual chiorine (TRC) may not be discharged from the station for more than three hours
per day or from any single generating unit's main cooling condensars for more than twa
hours per day. The discharge 1imit is 0.2 mg/), peasured as an instantaneous maximum.

1. Continucus TRC monitoring throughout a representative chlorination peried shall be
performed once per week in the coeling water discharge flume during the respective
chlorination period of one condenser half allowing for lag time between the
initiation of chierination and the time of sampling. Faor continuous chlarine
monitoring, analytical data from only twe representative monitoring periods each
month nead be reported on the monthly discharge monitoring report. The time of
sampling, the time and duration of the chlerine dasing periad, and the amount of
chlorine applied shall be reported.

2. If continyous monitoring canngt be performed, z minimum of three grab samples shall
be colTected in the discharge flume at five afnute intervals or less, once per week
during a representative chliorination period, allowing for lag time between the
inttiation of chlarination and the time of sampling, to develop a chlorine
concantration curve. The time of sampling, the time and dyration of the chlorine
dosing pericd, and the amount of chiorine applied shall be reported.

B. During times when the condenser cooling water is chlorinated continuously, the discharge
limit is 0.05 mg/]1, measured as an instantaneous maximum.

C. Chlorination of house service water is authorized by this permit, provided that the
discharge 1imits above are not exceeded at Outfall 007,

4. Discharge of wastewater from this facility must not alone ar in combination with other
*  sources cause the receiving stream to violate the following thermal Timitations at the edge
of the mixing zone which is defined by Section 202.211, I1linois Administrative Code, Title
35, Chapter 1, Subtitle C, as amended:

A. Maximum temperature rise above natural temperature must not exceed 5°F {2.78°C).

B. Water temperature at representative locations in the main river shall not exceed the
maximum 1imits in the following table during more than one (1) percent of the hours in
the 12-month period ending with any month. Moreover, at no time shall the watar
temperature at such locations exceed the maximum limits in the following table by more
than 3°F {1.67°C). {Main river temparatures are temperatures of thoss poriions of the
river essentially similar to and following the same thermal regime as the temperatures of
the main flow of the river.)

°F &0 60 60 90 20 %0 90 90 90 - 90 90 50
*C 5.6 1S5.6 5.6 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 15.6

C. At times when the river water jntake temperature is less than or equal to 41°F, the
permittes shall either {1} screen the condenser ¢ooiing water discharge flume so as to
restrict the entry of fish into the discharge flume but allow the passage of fish from
the flume which may have become trapped in the flume as 2 result of high river stage
conditions, or (2) operate the condenser coocling water pumps at the cribhouse according
to the following protocol: )

a. Whenever Unit 1 is in service, both Unit 1 circulating cooling water pumps must be
operated if available, or one Unit 1 pump and one Unit 2 pump must be operated.

b. Whenever Unit 2 is in service, hath Unit 2 circulating cooling water pumps must be
operated if available.

5. There shall be no discharge of polychlorinated biphenyl compounds.
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13.

NPOES Permit No. ILOCOI1SS4

pecial nditign

[f inclement weather prohibits the collection of a 24-hcur composite sample for five
consecutive days, sampling shall consist of a grab sample.

I11ineis Power Company has compiied with Section 302.211(f) of Title 35, Chapter 1, Subtitle
C: Water Pollution Regulations and Section 316(a) of the (WA by demonstrating that thermal
discharge from Hennepin Power Plant has not caused and cannot reascnably be expectsd to cause
significant ecological damage to the I1linois River as acproved by the IPCB in PC3 78-3 on
October 19, 1978. Pursuant to 35 [11. Adm. Code 302.Z211{g) no additional monitoring or
madification is being required for reissuance of *his NPDES permit.

INinois Fowar Company's demonstration for the Hennepin Pzwer Plant in accordance with Section
316(5} of the CWA has been approved by this Agency by letier dated December 29, 1978. It is
determined that no additiomal intake monitoring or modification is being required for
reissuance of this NPDES permit.

Standard Condition No. 9 shall not constitute a waiver of any constitutional rights of the
permittae. .

The provisions contained in Standard Conditfon Ne. 17 shall not prejudice permittee's right to
obtain or be granted a reasonable Lime in which to comply, But in no event shall such time be
Tater than any applicable Federal or State of I[11incis statutory or regulatory compliance
date, in connection with any modification made pursvant thereto. :

Standard Condition 13{a) of Attachment H is rewritien as follows:

An application submitted by a corporation shall be sigred by a principal executive officer of
at least the level of vice president, qr his duly authorized representative, if sych
representative is responsible for the overall operation of the facility from which the
discharge described in the application form originates. In the case of 2 partnership or a
sole proprietorship, the appiication shall be signed by a general partner or the proprietor,
respectively. In the case of a publiciy owned facility, the application shall be signed by
either the principal executive officer, ranking elected official, or other duly authorized
employee.

Standard Condition 11({b) of Attachment H is rewritten as follows:

Pursuant to 40 CFR 122.22(b) all reports required by permits, other information requested by
the Director, and all permit applications submitted for Group [l storm water discharges under
122.26(b){3) shall be signed by a person described in 40 CFR 122.22(a), or by a duly
authorized representative of that person. A person is a duly authorized representative only

if:

{1) The avthorization is made in writing by a person described in paragraph (a) of this
section;

(2) The autharization specifies either an individual or a position having responsibility for
the overall operation of the regulated facility or activity such as the position of plant
manager, operator of a well or a well field, superintendent, position of equivalent
responsibility, or an individual or position having overall responsibility, or an
individual or position having overall respensibility for environmental matters for the
company. (A duly auvthorized representative may thus be sither a named individual or any
individual occupying a named position.) and

(3) The written authorization is submitted to the Director.

Disposal of GR-SI Residues in the West Ash Pond System shall be monitored and Timited in

~accordance with the following Best Management Practices Plan:

a) Authorization to dispese GR-SI Residues in the West Ash Pond System is granted only for
the term of the demonstration project. The Agency shall be notified gn the date the
demenstration project begins.

b) The raw residue transport water shall be pH adjusted to approximately 9.0 prior to
discharge inty the West Ash Pond System using carbon dioxide, acetic acid or other
approved chemicals which will not contribute chlorides or sulfates to the wastestream.
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NPODES Permit No. IL000i534
ial Conditign

¢) Groundwater monitoring shall be conducted during the demonstration project and for six
manths thereafter. Quarterly sampling of all four existing downgradient walls for Boronm,
Calecium, Chloride, Manganese, Nitrate, Nitrite, pH, Sulfate, Sulfite and Total Dissolved
Solids is required. Analytical data shall be submitted to the Agency within 60 days
after sample collection. The first samples shall be collected upen commencement of the
demonstration project. .

d) Modeling or dye tracing to identify the West Ash Pond System effluent mixing }
charactaristics with the I1lingis River shall be conducted and the point in the river
where the sulfate water guality standard will 5e met identified. This information shall
be submitted to the Acency within six months after commencement of the demonstration
project.

Sludge generated by the pretreatment of chemical metal cleaning waste in the chemical metal
cleaning waste treatment tank at Hennepin Power Plant may be disposed of on the active area of
the coal pile at the Hennepin Power Plant within the following guidelines:

1. Chemical metal cleaning waste treatment tank sTudge shall not exceed the Toxicity
Characteristic regulatory levels when subjected to the Toxicity Characteristic Leaching
Procedure for the 25 organic constituents and 8 metals regulated under the Toxicity
Characteristic Rule (FR Vol. 55, No. 61/March 29, 1990, 11798-11877.

2. Sludge shall be applied on the active areaz of the coal pile.

3. Sludge shall be applied on the active area of the coal pile at a controlled rate to
prevent coal pile runoff.

4. Sludge application shall not be permitted if the coal pile has been wetted by rainfall

within the 24-hour period preceding the intended application time.

5. Sludge application shall not be permitted on the coal pile during precipitation or when
precipitation is imminent.

6. The filter cake from the portable sock filter may be disposed on site with the sludge
generated by the chemical metal cleaning wastewater treatment process.

7. Sluydge or filter cake which it a harzardous waste shall not be placed on the coal pila.

This Special Condition does not relieve the permittee of any State or federal requirements for
management of hazardous waste. Documentation to suppert a hazardous waste determination
pursuant to 40 CFR 262.11 shall be maintained by the permittee.

The permittee shall record monitoring results on Discharge Monitoring Report Forms using one
such form for each discharge each menth. )

The completed Discharge Monitoring Report forms shall be submitted to IEPA no later than the
15th day of the following month, unless atherwise specified by the permitting autherity.

Discharge Monitoring Reports shall be mailed to the [EPA at the following address:

I11ingis Envirgnmental Protection Agency
Division of Water Pollution Control

2200 Churchill Road

Springfield, Illinois 62706

Attention: Compliance Assurance Section

Within 180 days after the beginning of a discharge from the ash ponds (Qutfalls 003 and 005),
a 2 C application form shall be completed as required by 40 CFR 122.27{g)(7) and submitted to
IEPA. The monitoring must iAcTude at least three samples for the required metals, ammonia,
and c¢yanide. This permit may be modified, following public notice and opportunity for
hearing, based on the monitoring results if necessary to prevent violations of water quality
standards.
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Scecial Conditions

17. During the time period of the GR-SI demonstration project, the following additional monitoring
shall be done on Outfall Q05 if a discharge from this autfall sceurs:

a. Chemical-Specific Testing

On a quarterly basis, 2 grab sample of the discharge shall be analyzed for the following
parameters, and the results reported with the Discharge Monitoring Report for the month
in which the samples are collected:

Antimony Nickel

Arsenic Selenium

Berytlium Silver

Cadmium Thallium

Chromium Zing

Copper Sulfates

Lead Total Dissolved Solids

Mercury :
b. Bigemonitoring

The permittee shall prepare a preliminary plan for biomoaitoring and submit the plan to
IEPA for review and approval prior to any discharce from Outfal? 005 related to GR-SI
demonstration project. The permittee shall begin biomonitering of the effluent discharge
within §0 days after approval of the biomonitoring plan or other such date as contained
in the Agency's naotification Tetter, .

1. Acute Toxicity — Standard definitive acute toxicity tests shall be run on twe
trophic levels of aquatic species representative of the aguatic community of the
receiving stream. Except as noted here and in the IEPA document "Effluent
Biomonitoring and Toxigity Assessment," testing must be consistent with Hethods for
Measuyring the Acute Toxicity of Efflyents Lo Aquatic Organisms EPA-500/4—B5-013.
Unless substitute tests are pre-approved, the following tasts are required:

a. Invertebrate 48-hour static LCgp Bioassay using Ceriodaphnia,
b. Fish 96-hour static renewal LCgy Bioassay using fathead minnow.

2. Testing Frequency —- The above tests shall be conducted on a monthly basis for three
months within 90 days following approval of the biomonitoring plan or other such
date as contained in the Agency's notification (approval) letter. Results shall be
reported according to EPA/6Q0/4-85/014, Section 10, Report Preparation, and shall be
submitted to IEPA within | week of becoming available to the permittee.

Should the results of any two months of sampling indicate toxicity for each month,
the permittee shall submit within 90 days of the second toxicity event a plan for a
toxicity identification evaluation (TIE} to the Agency. The Agency should -be
contacted at that time. _

3, Toxicity Assessment — Should the review of the results of the biomonitering pregram
identify toxicity, the Agency may require that the permittse prepare’a plan for
toxicity reduction evaluation and identification. This plan shall include an
evaluation to determine which chemicals have a potential for being discharged in the
ptant wastawater, a monitoring program to determine their presence or absence and to
identify other compounds which are not being removed by treatment, afd other
measures as appropriate. The permittee shall submit to the Agency its plan for
toxicity reduction evaluation within 90 days following notification by the Agency.
The permittee shall implement the plan within 30 days or other such date as
contained in a notification letter received from the Agency. )

The Agency may modify this permit during its term to incorporate additional
requirements or Jimitations based on the results of the biomonitoring. In addition,
after review of the monitoring rasults, the Agency may modify this permit to include
numerical limitations for specific -pollutants. Modifications under this condition
shall follew public notice and opportunity for hearing.
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c. Benthic and Sediment Monitoring

Prior to any discharge from Qutfall 005 related to the GR-SI demonsiration project, the
permittee shall prepare a plan for benthic and sediment monitaring of the receiving
stream in the immediate vicinity of Qutfall 0C3, and submit the plan to IEPA for review
and approval. The monitoring program should be designed to document any instream
chemical or biological impacts from the discharge, snd should include monitaring prier
te, during, and after discharges associated with the GR-SI project.

18. During the winter season (December 1 - March 15), a summary of winter operating conditions
shall be prepared. The summary shall include daily average and maximum "Delta T" and
discharge temperatures, and shall be submitted to IZFA for review by May 15 of each year.
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freasurements 30el uhlize an anthmenc mesn unuss atherwiss
specfied Dy the Agency o1 the Dermed

{al Twenty-lour haur reporting. The psrmenias srall repony any
NONCOMMIANCS which MEy endanger Mamh or 7w smwonment Any
inforrrapon 1aul be provided craly watin 14 howt fom M tine e
PITITING BACOMAeY ivedry Of The CUTUMIENGEL A wiTen SubMisedn shall
2130 b8 Dronaad withun § davs of The DMe T DETTYITM becomed Fwire of
e cicumsances. Tha written submsmon snal coman 4 desenption of
the noncomplance and itS Chuse. e dentd of roncomplisnca, inciuding
xast dares #nd tmes: and H e NONCDITDRENSE Mgl ROt Dew torrected,
the Tima 2 in exp ™ CONTUE NS SIS DLREN OF planned
1 FeUCE, simngTe. nd pravent recesumince of Tw roncomoiancs, The
fmmu.m.cnnfemmmmhmm
24 hours:

{1]  Any unanticipsted Dypass which sxcescs sy sHiuem invation i
the parmt;

2}  Violsnon of 3 mazimum dady dischape brwaton for avy of the
poliutants isted by the Agency n the perrmet 1 be mpartsd within
24 hours;

Tha Agency may-warvs tThe witten oot on § case-by-Cise basis if e
Oril FEEOMT Nas Dean reCeTved within 24 hows

b ] Other noncomsifance. The parhriies shal oot 8l instences of
RONCAMmphanca nat repeted under Sargracns (12 dl, or lad, ot e
W™ MONMNg  reports MM subMutted. The recey™ shall contan the
informaton Ested in paregragh {12 ek

g Othar information, Whars tha permmae becDomwms swars that it Taded 1
Jbmut vy reevant 35T 0 8 PenTHt JDOICITON, OF FUTHTI WOeTeCT
informatian sn 4 derirut ADDICIBON, O N MYy MAOOM 1D The AGEnCY, it shad
prompty subemit such fa¢m or infermason,

Trarwier of permite. A permit may be automaticaly yansferwd 1 2 Paew
perructes rf:

at The curment permittes Aot the Agency st least 30 dave & advancs of
e proposed transfer date; H

-} The notes inciudes 3 whTTEN 2Graement DdTween O SXSENT and A
penTatiess conuvung & specific cats for Tanaie of permit respanaibility,
coversge and Kabdity Datween the cument and new perTTUITees; and

ie) The Agency does not notily The sxistng penmettes and INe DroDOed hew
permittee of 113 nnIang T MOQilY O Avoke And renied the Dermit, i this
NODCE 13 NOT Mcervad, tHe nmror 16 alfacive on Tie a8 soeclied i the
sytwement.

AR manulactunng, commergisl Minang, ;nd Siguitar Enchargers must noufy
the AQency a5 1008 as hey know OF Rive iion I beleve:

Y That sny sttwity has oGEumed of wil oeowr wmen would Ut n the
dischargs of any toung poilvtant denufiec under Secoon JC7 of the Clasn
Water AC: amich 13 not firruted n the cermat i that Sischarge wall sxceed
e hugnest of vy foliowmg nonfication levets.)

(13 One hundred micrograesns per liter 1100 wa:
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25)

Qe

2] Two hunored mcrograms per bt 230 ugel far acroien and
scrvioritrie; fae Pundred ~uCDERMY Ser hiwr SO0 w3 ot for 2.4
@utophensd and for I-mathyl-L §-qniTopnenol. ang ona muthgam
par uler i1 mgel) ‘or anemony;

(31 Five 5} Smes the manimum corcenTanan valus fapored for hat
potiulant in the NPDES Zaemil 2pDhcanan, or

4] The level srtablithed by the AGENCY v Tug perniz

- That Ty Rave DeQUN OF sabeCt 0 DGV D usa Of manutasure ax an
etk OF final produst o Svproduct dTy T3 e poluIant wheh wig
fat repriad in the NPOES pertnut sopicaven

Al Publicty Qwned Traagment Works POTWH must drowde adequates nobes to
e Agenty of tha follgwong:

) Ary new mtoducoon of pasutsnts mto cwt POTW from an indirct
dischwger wiich woukd be tutect 10 Secong JOY or 308 of the Claan
Water At f R wers direcTy QiRERarging ™ose JoUUtInts! and

=) Any suctmnnal change v Tie volume or chwsciw 31 Dollutants beng
nEoduced im0 that POTW Dy 2 10w noOduEng pollutanty iNTo the
POTW 11 tha uma of issuance ‘of he permit

i For purposss of this parsgrapn. scsquate novcs shall include «nfprmenon
on @ e quaity amd QUanTTy of sttysnt introduced into the POTW, and (i}
aty anncigated inosct of the crangy on e quently o Quakty of etfluent
0 be duscrargsd from the POTW,

if T parrnt is ssued TO 1 publicly Cwned of Pubicly MGUIITIG teAtMeNnt works,
M PAiTTYTIee Shad MOQUINe MTY INGLATAM VY OF JEN THIUTN works B ¢OMplyY
it Facleral IEQUrETENtS ConCaIng:

[} Usar chamges puscant o Secton 204105 of ™e Claan Water Act and
SPplicsbie regulabons appeanmg i &0 CFR 28

QQ Taxic polsmnt yHfiuent STINCaTs and Pretastment STINGAMSS Pursuant o
Sacoon J0T of the Clesn Water Act:

3 INLpecTION. Monrtonng and sy sursusnt 1 Secton 308 of e Claan
Wame Act

H an soolcable standart of Rrtaton i roMuigatsd under Section 301 (RQIC)
and (DI, J040I{T, or J0TWI2) ang et erftuen sandard of limtation 4 Mo
singent than sy offluet SmMmanon in e permet, o comrTols & poiluant not
frnted in the perTt tThe Dermut snalfl be Sromety moarfied oF ravoked, and
restsusd W confoarm o that effluent sancard or vroon,

Afyy sthonzaton 10 CANETUCT issust i3 the permeriae pwrRAt 10 38 I Adm,
Cade J09.154 i haretyy IncOrporeTsg by refarence as 3 condruon of tha PV,

The perrvrtee shall N0t Maka arty Talss TN TRNTL MOMSAATIDON OF tertficabon int
Ty BEQICHDOMN, FICOM, PG, DN OF ST QOCWNETT JubMuttad 1 the AQency of
e USEPA, or reguired 18 be mantaned unose s et

Tha Caan Watr Act provides T army Derson wha violstss # parmil gendition
implunaing Secoons 301, JOL J08, 307, 108, 318, o 405 of the Clean Waiwr
Act is Jubject ™ 4 Sivil paaity net m sxcred 10,000 per Siy of such violaton,
Arry parson wivg wilfully or neglgently viciaTss Dentt conditions ymplermenting
Secsons 301, 302 308, X7, or IDE of me Clesn Water Act is subject 10 & fine
of not wes than 32,500, nor rnore than S25.000 pwr asy of volnon oF by
imErmonmen . fof ot mare than cne year, of both,

The Clasn Water ACt provides that smy person who Ialsfies, tmpers with, of
INowngly rencers INMCQITIS MY MOAToNNg Gavics of method rqured t© be
Muurrined unge’ Perrtat shall LOON CoMACTDOA be Purshed by & fine of not more
han $10.000 per volation, or by wnpnsanmant for nat more than § moaths per
violaton, of by ot

The Clasn Water ASt provacded that sny ersdn wha knowingly makes any faise
sttemant, mpresartabon, o cereficanon N My record O ather documant
womted of rvded ™ be mantned under this permrt shall, inchuging
MONTHNng  reDOMS of Teuora of CoMmpi or s, upon
mhMWlfudmlmMSwm“vmmww
Imprmsonment fof ROt Mers than § Monthi per volDan, o by Soth,

Collectud screemng, shamies, Siudges, and Dther 30Hds shall be disposed of in such
3 manher 38 0 prevent entry of thoss waates lor rwve from tha wastes) into
watery of the State. The Erocer Juthonzaoen 106 such S3pess! snall be obQINed
from the Agency NG it incDrSorated as Sart hersaf by refarsnce.

In case of confiict brtwesn Thase sTanca/m) CoMKitions and By ather canditonis)
ncluded i this paTHE, The OTHr EonAIDOA(S 3hal govem.

The perrettey 110 COMDY woth, i J0Qrbon ™ Ihe Hguraments of T perrrut, al
#pDlicable provigeons of 15 BL Aam. Coda, Subtte €, Subnte D, Subutie E, ang st
aoplicabls orgers of the Board

The prevasons of tE Dertwt are saversDl. and i Ay Brovison of ths Derrit B¢

™e OPACITON of ANy prowion of o permit & Mand vabd, (he remasreng
provisons af they parmil Bhall contmue m tul fores and sttect

12.1.86)
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