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. EASTERN REGIONAL OFFICE
‘ . CALPI N E THE PILOT HOUSLE, 2ND FLOOR
LEWIS WHARF
BOSTON, MASSACHUSETTS 02110
. 617.723.7200

6177237635 (MAIN FAN)

May 2, 2001

Town Board

Town of Wawayanda

POB 106

Slate Hill, NY 10973

Re: Water Supply Needs for Wawayanda Energy Center

Dear Town Board Members:

This will confirm that an affiliate company, Calpine Construction Finance Co., LLP is in the
process of seeking approvals to develop a 540 MW electric generation facility at a site
located along Dolsontown Road in the Town of Wawayanda. This letter represents Calpine’s
plans concerning water supply for the project.

From a water use perspective, this facility will be designed and engineered to be among the
most efficient electric generation plants in the world. It will require (i)process water to operate

. the facility, and (ii)potable water for the facility’s staff generally known as domestic water. As
to the latter, based upon our design and engineering plans and data, our best estimate is that
the facility will require no more than 5,000 gallons per day to meet the needs of domestic
water use. As to process water, Calpine is still investigating its options. One option and
promising source of meeting this need for process water is the utilization of treated effluent
discharge from the City of Middletown through its Public Office of Treated Water (POTW) with
whom we are presently negotiating. Should this negotiation with POTW be successful,
Calpine will abandon and terminate its potential for the development of on-site wells.

' We also fully understand that the Town of Wawayanda, (Town) as a party to a Stipulation of
Settlement dated September 14, 1989 between the Town and the City of Middletown has
obtained approvals from the State of New York to acquire water from the City of Middletown
of up to 200,000 gallons per day upon the establishment of a water and sewer district. We
understand that such district is in the final stages of its formation and that it is intended to be
operational in the near future for the purpose of servicing those properties which are within
such improvement district. .

Accordingly, Calpine hereby agrees that it will use or utilize no more than five thousand
(5,000) gpd from the Town's water source derived through its Stipulation of Settlement with
I the City of Middletown to meet its needs for a domestic water supply system. In addition,
notwithstanding Calpine’s discussions and on-going negotiations with POTW for process
‘water and irrespective of the outcome of such negotiations, Calpine, for itself and for its
. successors and assigns, hereby waives its rights, if any, as a property owner, optionee or




otherwise within the contemplated special improvement district to be known as District No. 1,
to have, obtain or use any additional water made available to the Town and the said District
by reason of the aforesaid Stipulation of Settlement.

This is intended to be binding upon the Town and upon Calpine, its affiliates, successors and
assigns.

Please acknowledge your understanding and assent to the foregoing by signing below.

Calpine Corporation

>aul Barnett
Vice President — Asset Optimization
The undersigned hereby agrees to the foregoing.

Town of Wawayanda

By:
Thomas J. DeBlock
Supervisor
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PURPOSE

The objective of this Construction Storm Water Pollution and Prevention Plan (SWPPP) .
is to demonstrate compliance with the State Pollutant Discharge Elimination System :
(SPDES) in consideration for issuance of a General Permit for storm water discharges

associated with construction activity.

This SWPPP provides a detailed analysis of storm water runoff for existing and proposed
site conditions. Also included are the soil erosion and sediment control measures that
will be used during construction. All temporary and permanent erosion and sediment
control facilities are designed in accordance with the New York Guidelines for Urban
Erosion & Sediment Control (NYGUESC).

Wawayanda Energy Center will submit a Notice of Intent (NOI) Form and the SWPPP to
the town of Wawayanda in order to demonstrate compliance with the SPDES program
and receive coverage under a General Construction Activity Storm Water Permit. After
final stabilization has been achieved, a Notice of Termination (NOT) Form will be
submitted.

BACKGROUND INFORMATION
Project

The site of the proposed Wawayanda Energy Center (WEC) Project is located within the

Town of Wawayanda in Orange County, New York. The project includes the

construction and operation of a 540-megawatt natural gas, combined cycle power

generation facility. Primary structures of the facility include a switchyard, turbine .
building, cooling towers, heat recovery steam generator, stack, and water treatment

building. Site grading of approximately 22 acres will be required. This will improve site

- drainage by diverting storm water first through a new system of catch basins and then

into a storm water detention pond.
Site Description

The WEC property contains just over 25 acres, and is situated within the Light Industrial
Zoning of Wawayanda. The site is bounded to the south by Dolsontown Road, to the east
by an abandoned railroad easement, to the north by electric transmission lines, the

36 MW Shoemaker combustion turbine, an electrical substation, city of Middletown
sewer easements and the Middletown POTW, and to the west by open land generally
extending to Route 17. The site is proximate to the Interstate 84 (I-84)/Route 17
interchange, providing ready access from 1-84 to the site from Route 17M to Dolsontown
Road. The project’s access drive will extend off of Dolsontown Road.

Present grade within the WEC site is flat along the southern portion adjacent to the

drainage ditch. Along the western portion the slopes are mild. The average slope

through this section is about 7%. The site slopes down from west to east between

Elevations 500 and 446 feet. The current site usage is agricultural and undeveloped.

With the exception of a house and two small buildings at the southern end of the site and

overhead electric transmission lines located at the northern end, the property does not

contain any above ground structures. , .
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Due to its agricultural use, the site does not include indigenous vegetation. A portion of
. the site includes hydric soils and other evidence of wetland characteristics and is
considered a wetland under the U.S. Army Corps of Engineers (ACOE) definition. No
state-mapped wetlands exist on the site, nor is the site located within a mapped
floodplain. The site contains a small pond area and a drainage ditch that is an unnamed
tributary to the Monhagen Brook. The site is outside the nearest Wild, Scenic and
Recreational River Zone and there are no known water wells on-site. Due to the
agricultural use of the site, exceptional natural communities or protected species are
unlikely to exist. A wetland delineation of the site was conducted. Drawing WAWA-1-
DW-SPI-735-001 depicts the existing site conditions as surveyed by John Nelting, Land

; Surveyor, in May 2000.
2.3 Subsurface Conditions
The Site Soils located in the area of the proposed power plant are listed below:
Symbol Soil Name Hydrologic Soil Group
ErB Erie gravelly silt loam C
MdB Mardin gravelly silt loam C
HoB Hoosic gravelly sandy loam A
wd Wayland silt loam D
|
Mardin gravelly silt loam, MdB, using the US Department of Agriculture Soil
. Conservation Service Soil Survey of Orange County, New York (1981), is characterized

as deep (greater than 5 feet thick) and has a dense fragipan in the subsoil. Permeability is
moderate in the surface and upper part of the soil and is slow in the fragipan and
substratum. The water table in this soil is perched above the fragipan in the early spring
and in other excessively wet periods. Seasonal wetness and slow permeability in fragipan
limit the uses of the Mardin soil.

The eastern half of the site consists of Wayland and Erie silt loam and Hoosic gravelly
sandy loam. The majority of the eastern half consists of the Wayland silt loam, which is
a deep, poorly drained soil. The Wayland soil is commonly subject to flooding in the
springtime and the water table is at or near the surface for prolonged periods unless the
soil is drained. The on-site drainage ditch that serves as a tributary of Monhagen Brook
and the on-site wetlands are located within the Wayland soil. The Hoosic soil is located
to the west of the Wayland soil and comprises approximately one quarter of the eastern
half of the site. The Hoosic soil is a deep, well-drained soil with a high content of sand
and gravel. This soils lies outside of the area of disturbance.

The site soils were derived from glacial till, glacial outwash deposits and/or alluvial
deposits that underlie the site. The Mardin soil, where the building footprint is proposed
to be located, was formed from glacial till deposits derived from sandstone, shale and/or
slate. This glacial till has a variable texture (e.g., clay, silt-clay, boulder clay) and
variable thickness ranging from 3 to 150 feet. The eastern portion of the site (or just to
the east of the site) is underlain by lacustrine silt and clay that was deposited in proglacial
. lakes. This silt/clay is laminated and has a variable thickness ranging up to 300 feet.
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The depth of bedrock is greater than 100 feet below the surface. This is based on

available information. Bedrock is not likely to be encountered during any excavations. .
The seasonal wetness of the on-site soils will be factored into the design and construction

of the structures/buildings to ensure the stability of slopes, trenches, excavations and

structures. '

Climate

The climate of Orange County is classified as humid continental. Most weather systems
travelling through the northeastern United States will affect the county, including those
travelling through the St. Lawrence Valley, the middle latitudes of the country, and
parallel to the eastern seaboard. Thus, temperature, humidity, winds, and other
atmospheric conditions normally undergo significant changes within a few days. The
average daily minimum and maximum temperatures are 39 and 57 degrees Fahrenheit,
respectively. Temperatures of 90 degrees or higher generally occur 8 to 12 days a year,
between the months of June and August. Last frost generally occurs between May 10 and
15, signifying the start of a freeze-free season that lasts approximately 160 days.
Average monthly precipitation ranges from 2.3 inches in February to 3.8 inches in June.
Total annual precipitation ranges from 35 to 38 inches per year. The site is well above
not only the 100-year flood plane, but the 500-year plane as well.

Runoff Coefficients

The Rational runoff coefficient for each sub-area was determined using Runoff

coefficients for Rational formula, from USDOT, FHWA, FHWA-SA-96-078, HEC-22,

Urban Drainage Design Manual. This table is available in Attachment A, Design .
Calculation WAWA-1-DC-SDS-CE-001.

Several characteristics of the site, such as its vegetation, gradient, and the excessively
drained soil conditions, weighed heavily in the selection of specific Rational runoff
coefficients.

Curve Number

The curve number was determined using Urban Hydrology for Small Watersheds, TR
No. 55, June 1986.

The soil group letter and cover conditions determined the selection of specific curve
number.

Receiving Waters

Most site runoff enters an unnamed tributary to Monhegan Brook. Ultimately, all of the
site runoff discharges into to Monhegan Brook. This will continue during and after site
development.

STORM WATER MANAGEMENT
An analysis of storm water runoff conditions (pre-development, post-development, and

post-development bypass) was completed for the Wawayanda Energy Center, as required
by Appendix D, General Permit for Construction Activities Storm Water Management .
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Guidelines for New Development of the SPDES General Permit for Storm Water
Discharges from Construction Activities.

Peak Flow Attenuation
Pre-development Conditions

Although the property itself is only 25 acres, the area of disturbance is only 22 acres.
Currently, all runoff from the site enters the existing drainage ditch. A delineation of
watershed boundaries and critical flow path for the pre-development condition is
available on drawing WAWA-1-SK-SPI-735-001. Detailed results are available in
Design Calculation WAWA-1-DC-SDS-CE-001, and are summarized in Tables 3-1 and
3-2. (Refer also to drawing WAWA-1-DW-SPI-735-001 for existing topography.)

Post-development Conditions

The proposed conditions are shown on drawing WAWA-1-DW-SPI-735-002. The
majority of the ground surface is kept close to a 1 percent slope in order to maximize
drainage time and increase total infiltration while still providing positive drainage. Final
grade was designed to divert nearly all rainfall within the site into a storm water detention
pond via a new system of catch basins and smooth-lined polyethylene (SLPE) storm
water pipes. The pond is required in order to trap sediment during construction, control
‘first flush’ runoff, and to attenuate peak flows entering the existing drainage ditch. The
pond discharges through a 30-inch reinforced concrete pipe (RCP) barrel into the existing
drainage ditch. Results are summarized in Tables 3-1. All of the new drainage areas and
flow paths for the post-development conditions are shown on drawing WAWA-1-SK-
SPI-735-002.

Construction Conditions

During construction, the worst-case scenario would be to assume that the entire site is
stripped of topsoil and that rough grading is complete. All areas would drain toward the
site with the exception of the access driveway and part of the plant roadway. The
detention basin will be used as a sediment basin during construction. All of the drainage
areas and flow paths during this stage of construction are expected to be similar to those
after development. Areas 1 through 31, including critical flow paths, will be identical,
except for cover conditions. The critical path for this area also is shown on drawing
WAWA-1-SK-SPI-735-002.
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Comparison between Pre-development and Post-development

Before and after site development, all runoff ultimately will leave the site by the existing ‘
on-site tributary/drainage ditch. Table 3-1 compares peak flow rates, in cubic feet per
second (cfs).

TABLE 3-1: PEAK FLOW (CFS)

Post-development Basin Post-development
Predevelopment Onsite Bypass Outflow Peak Discharge

2-yr Storm 30.47 23.98 425 _ 28.23

10-yr Storm 73.56 53.54 13.30 66.84
25-yr Storm 97.53 69.24 18.31 87.55
50-yr Storm 109.80 71.20 20.84 98.04
100-yr Storm 122.22 85.21 23.31 108.52

3.2

3.3

3.4

Table 3-1 shows that the peak flow through the proposed storm water management
facilities for the 2, 10, 25, 50, and 100-year storms will remain below pre-development
levels, both during and after site development.

100-Year Flood Plains

No state-mapped wetlands exist on the site, nor is the site located within a mapped .
floodplain. The site includes a small ponded area and a drainage ditch that is an unnamed

tributary to the Monhagen Brook. None of this site is within the 100-year floodplain of

the Monhagen Brook or its unnamed tributary.

The Project site is well above both the 100 and 500-year flood plains. Thus, there will be
no encroachment into the special flood hazard area. Recommended buffers will be
maintained.

Runoff Conveyance Systems

It was determined that a system of catch basins and SLPE storm water pipes will serve
the needs of Wawayanda Energy Center. It will be optimized to the new site layout in
addition to providing water quality treatment. Due to layout restrictions, much of the
runoff will require pipes in order to flow from the eastern perimeter of the site back
toward its center. From here, runoff will be conveyed to the detention pond. This
detention basin will use extended detention as a method of ‘first flush' treatment. The
system is designed to convey the entire flow from a 100-year storm. A StormCAD model
of this system also may be found in WAWA-1-DC-SDS-CE-001, along with plan and
profile views.

Stream Corridor and Wetlands Management

There is an existing tributary and wetlands within the site. Land clearing and grading
will occur within the wetland. No stream crossings are proposed. .
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Water Quality Management Guidelines
Control of ‘First Flush’

All runoff contains various amounts and types of pollutants. These may include
sediment, thermal stress, nutrients, oxygen-demanding organics, toxic substances, and
pathogens. Common sources include pavement degradation, motor vehicles, atmospheric
fallout, vegetation, and construction runoff. Most of these pollutants are flushed from
impervious surfaces (pavement, roofs) during the first half-inch of runoff. This is
referred to as the ‘first flush’ runoff.

Appendix D of the SPDES permit recommends that infiltration, retention, extended
detention, and/or various storm water management adjuncts be used to treat the ‘first
flush’ runoff, preferably in that respective order. Wawayanda Energy Center will use
extended detention to improve storm water quality.

The pond will provide for the storage of well over one inch of runoff for each impervious
acre after development. A conservative ‘first flush’ analysis may consider not just
impervious areas, but all areas for which the land surface has been changed from
predevelopment conditions. Runoff from lawn areas, for example, may contain leftover
nutrients from fertilizers. The first half-inch of runoff from the 16.28 acres draining into
the pond will be treated through extended detention. In all cases, the first half-inch of
runoff will be treated, and it will take over 24 hours for the pond to empty completely.
Smaller storms, such as those producing only up to about 0.4 inches per acre of runoff
volume, will take over six hours for the pond to empty.

Control of Thermal Discharges

Impervious surfaces, such as asphalt and roofs, may store large quantities of heat. This
heat can be transferred to storm water runoff through conduction. Additional heat
contained in storm water runoff can then elevate temperatures within nearby streams.
Bodies of water containing cold-water fisheries are of primary concern. Storm water
discharges should be consistent with the thermal criteria found in Part 704 of the Water
Quality Regulations, Title 6, Chapter X, New York State Codes, Rules and Regulations.

The site watershed currently contains no impervious acres. This will be increased to
5.55 acres after development. However, storm water runoff from 5.35 of these acres will
be routed through the detention pond. The only runoff from impervious areas that will
remain untreated will be from portions of the existing road and the proposed plant
roadway. Extended detention will provide thermal benefits to storm water runoff. The
pond will eliminate or minimize any thermal impact on the Monhegan Brook.

SITE CONSTRUCTION PLAN
Construction Activities

Construction of Wawayanda Energy Center will require soil-disturbing activities,
including utility installation, rough grading, excavation, fill, and final grading. Bedrock
is well below project design elevations and will not be encountered. Thus, no mechanical
removal or blasting of bedrock is anticipated. Several erosion and sediment controls will

Aug21SWPPP 7




DRAFT

be implemented in order to minimize the effects of storm water runoff both during and

after construction. .

In addition to the various buildings, plant equipment, a road also will be constructed. The
road will have one entrance from Dolsontown Road.

4.2 Erosion and Sediment Controls

The contractor will employ several temporary methods to provide erosion and sediment
control during construction. These will include silt fencing, storm water inlet protection,
swales and waterways, temporary and permanent seeding and mulching (Section 4.4),
construction entrances, riprap erosion protection, and a sediment pond. Erosion and
sediment control features were designed using Reducing the Impacts of Stormwater
Runoff from New Development and in accordance with the NYGUESC.

4.2.1 Silt Fencing and Inlet Protection

Silt fences will be installed wherever the grade slopes (or can be expected to slope at any
time during the Project) away from the property line. Most of the perimeter of the site
will utilize silt fencing. It also will be used along the downslope side of the temporary
soil stockpiles.

Storm water inlet protection will be used to filter sediment from water, and will consist of

straw bales placed around any active catch basins or inlets. This measure will be used

after installing a new system of catch basins prior to final grade stabilization. Inlet

protection will remain until the corresponding tributary area is stabilized. ‘

Drawing WAWA-1-DW-SPI-735-008 demonstrates all silt fence and inlet protection
locations, with details available on drawings WAWA-1-DW-SPI-735-009 and WAWA-
1-DW-SPI-735-010.

4.2.2 Permanent Drainage Channels

Locations of these permanent drainage channels are shown on drawing WAWA-1-DW-
SDS-735-002, with details available on drawing WAWA-1-DW-SPI-735-010.
Calculations and standards used to size the channels are available in Attachment B,
Erosion and Sediment Controls Design Calculation (WAWA-1-DC-SDS-CE-002).

4.2.3 Construction Entrances and Dust Control

Temporary construction entrances will be used to provide a buffer zone between the
disturbed site and the surrounding properties. The stone surface will prevent tracking of
site soils onto adjacent roadways wherever traffic enters or leaves the construction site.
The anticipated locations of these temporary access points are shown on drawings
WAWA-1-DW-SPI-735-008- and 014 and with details available on drawing WAWA-1-
DW-SPI-735-009. Temporary construction entrances will provide dust control at all
access points. During dry weather conditions, the construction supervisor will direct
additional dust control activities as needed. If spray adhesives are necessary, dilution and
application rates will be similar to those in Section 5A of the NYGUESC.
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Riprap Outlet Protection

Drawing WAWA-1-DW-SPI-735-004 contains riprap locations. More detail is available
on WAWA-1-DW-SPI-735-004. Apron sizing was calculated as shown in WAWA-1-
DC-SDS-CE-002.

Sediment Basin

The sediment basin will be located in the northeast corner of the main plant the site, and
will be converted into the permanent detention pond after final stabilization. The basin
location is shown on drawing -008. All sides have 4:1 slopes, sloping from Elevation
458 feet down to Elevation 450 feet. The temporary outlet structure is shown on drawing
-009. It will consist of a perforated, 36-inch diameter corrugated metal riser, and will
include an anti-vortex device and a trash rack. It will connect to a temporary 18-inch
diameter, CMP barrel will be attached to the proposed detention basin outlet structure.
The basin outlet structure will be connected to a 30-inch diameter RCP barrel that will
convey the outflow to the existing drainage ditch/tributary of Monhagen Brook.

Part IT1.D.2.b.1 of the SPDES General Permit for Storm Water Discharges from
Construction Activities states that a sediment pond should provide 3600 cubic feet (cf) of
storage per acre drained. For a drainage area of 16.28 acres, 58,608 cf is recommended.
The actual volume of the pond is 157,687 cf at elevation 453.62 feet (the service spillway
elevation). The NYGUESC recommends sediment storage capacity equal to 33 cubic
yards (cy) per acre drained, or in this case 538 cy total. Sediment clean out will occur at
Elevation 451.07 feet, the invert of the lowest outlet orifice is set at the same elevation,
451.07. Calculations for the size and shape of the basin, as well as its outlet structure,
may be found in WAWA-1-DC-SDS-CE-002.

In accordance with Section 5 of the NYGUESC, the outlet barrel was designed to convey
the peak runoff from a 10-year storm for the worst cover conditions. Typically, the
principal spillway is designed for 0.2 cfs per acre drained, with total capacity of the
principal and emergency spillways able to discharge the peak runoff from the 10-year
storm. The principal spillway will pass 7.40 cfs. The basin will be formed almost
entirely by excavation and the construction of an earthen embankment. It follows that the
barrel will require anti-seep collars due to the presence of the embankment.

It should be noted that both during and after site development, the pond will attenuate
peak flows during the 2, 10, and 100-year storms to below pre-development levels
(Section 3.1). Design guidelines require that the emergency spillway be capable of
passing the entire pond inflow during a 10-year storm with no regard for peak flow
attenuation.

The 36-inch riser is recommended in order to accommodate the 30-inch barrel. The
perforations in the riser were designed in accordance with the NYGUESC. The sediment
basin will take over 72 hours to dewater. A baffle shall be installed in the sediment basin
to increase the flow length from the basin intake structure to the basin outlet structure.
This will aid the settlement of sediment from the runoff. Upon completion of
construction and stabilization of the site, the sediment basin will be converted to a
detention basin. The temporary riser and baffle will be removed during the conversion of
the basin.

Aug21SWPPP 9
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DRAFT

The basin design satisfies both temporary and permanent flow and volume requirements.

Because the permanent pond is a detention pond, the permanent outlet structure is .
designed to extend detention. This assists in capturing the “first flush” volume

(Section 3.5.1) during post-development conditions.

Vegetative Measures

Following construction of the Project, topsoil will be reapplied to the site in areas where
vegetation is to be established. Final stabilization, including preparation, grading,
seeding, and mulching, shall be as follows:

Site Preparation

The existing erosion and sediment controls will be maintained to ensure their
effectiveness during final stabilization. Any additional controls that may be necessary
will be installed.

Rough and final grading will be completed, allowing for the depth of topsoil to be added.

All compact, slowly permeable, medium and fine textured subsoil areas, if any, will be
scarified. This will be done at approximately right angles to the slope direction in areas
that are steeper than 5 percent, such as the pond and the earth berm.

Refuse, woody plant parts, stones over 3 inches in diameter, and any other litter will be
removed from the subsoil.

Application and Grading of Topsoil .

Topsoil will be distributed to a uniform depth of six inches over the area. It will not be
placed when it is partly frozen, muddy, or on frozen slopes or over ice, snow, or standing
water puddles. Any topsoil placed and graded on slopes steeper than 5 percent will be
promptly fertilized, seeded, mulched, and stabilized.

Topsoil should be relatively free of 1 1/2-inch and larger stones, trash, and noxious
weeds. Any undesirable stones or other debris will be removed.

Prior to seeding, compacted or crusted soil surfaces will be loosened to a depth of at least
two inches by disking, raking, or other suitable methods. '

Seeding and Mulching

Seeding and mulching will involve liming and fertilizing the soil, sowing seed, applying
mulch, and occasionally anchoring the mulch. Ideally, seeding will occur between
March 21 and May 20, or between August 25 to October 15. Seeding procedure will vary
between the earth berm, sediment pond, temporary drainage channels, and permanent
pond. For the remainder of the site, permanent seeding and mulching guidelines are as
follows: '

o The soil should be limed to a pH of 6.5, and fertilized with 850 pounds of 5-10-10 or
equivalent per acre (20 pounds per 1000 square feet). Lime and fertilizer should be
incorporated throughout the topsoil. .

Aug21SWPPP 10
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o Seed the soil to a depth of 1/8 to 1/4 inch. Use a cultipacker type seeder if possible.
If seed is to be broadcast, cultipack or roll after seeding. If hydroseeded, lime and
fertilizer may be applied through the seeder and rolling is not practical.

e The seed mixture should be as follows:

1bs./sq. ft Ibs./acre

65% fine fescue 2.6-3.3 114-143
15% perennial ryegrass 0.6-0.7 26-33
20% Kentucky bluegrass blend 0.8-1.0 35-44

4.0-5.0 175-220

e To improve disease resistance, more than one species of Kentucky bluegrass should
be used.

e Straw mulch will be applied at a rate of 2 tons per acre (90 to 100 pounds, or 2-3
bales, per 1000 square feet), to a depth such that at least 90 percent of the surface is
-covered.

The earth berm and the slopes of the sediment/detention basin will be seeded and
stabilized immediately upon completion. The earth berm will use the permanent seeding
and mulching procedure. The sediment basin will be temporarily seeded, mulched and
stabilized using the following procedure. The basin should be limed to a pH of 6.5, and
fertilized with at least 50 pounds of N, P, and K per acre (1.0 — 1.25 pounds per 1,000
square feet). Straw mulch will be applied at a rate of 2 tons per acre (90 to 100 pounds,
or 2-3 bales, per 1000 square feet), to a depth such that at least 90 percent of the surface
is covered. In each case, the mulch will be anchored with biodegradable jute netting.

For the temporary seeding, the seed mixture should be és follows:

Ibs./sq. ft Ibs./acre

45% Kentucky bluegrass 0.6 25
35% creeping red fescue 0.5 20
20% perennial ryegrass 0.2 10

1.30 55

Drainage channel 1 willed be sodded and stabilized immediately upon completion.
Drainage channels 2 and 3 will be permanently seeded and stabilized immediately upon
their completion. Jute netting will be used to anchor the permanent seeded swales.

After the site is at least 70 percent stabilized, all of the erosion and sediment controls will
be removed. The sediment basin will be converted into the detention basin, and seeded in
accordance with the permanent seeding procedure.

Trees

+

Existing trees shall be disturbed as little as possible during construction. Trees planted
on site upon completion of construction, shall be planted in accordance with the
NYGUESC.

Aug21SWPPP 11
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4.5 Construction Sequence

A.

Aug21SWPPP

Erosion and sedimentation controls must be constructed, stabilized and functional '
before general site disturbance within the tributary area to those controls
commence, as follows:

1.

2.

Install stabilized construction entrance.

Install vegetated diversion Swale 1 and level spreader outlets upland from
the area to be disturbed around the area of the proposed power plant.

Install filter fabric fence along the down gradient perimeter of the soil
stockpile area, around the perimeter of the proposed power plant area,
along the down-gradient side of the site access driveway and plant
roadway, and perimeter of the proposed sediment basin area.

Install and immediately stabilize the sediment basin, Swale 2, Inlet 17, the
48 inch RCP, Endwall #32, the Basin Outlet Structure and riprap apron at
Endwall #34.

Rough grade site to subgrade elevations. Excavate and remove unsuitable
material. Backfill with suitable material, place fill material in uniform layers and
compact each layer to establish subgrade elevations.

Excavate for structure foundations for power plant.

L.

Stockpile excavated material on the temporary soil stockpile as shown on .
the plan. Sow temporary seed and/or mulch the soil stockpile.

Excess material not incorporated back into the work will be disposed of in
a spoil area east of the main plant site.

The contractor will be responsible to design and construct a temporary
excavation support and protection system for the power plant foundation
excavations in compliance with OSHA Regulations, Standards- 29 CFR,
PART 1926, Safety and Health Regulations for Construction, Subpart p -
EXCAVATIONS.

Any water that accumulates in the open excavation(s) shall be completely
removed by pumping. The pump discharge hose shall have a sediment
filter bag attached to its effluent end. The flow rate of the dewatering
pump shall not to exceed 50% of the maximum flow rate indicated on the
bag label. Place the sediment filter bag over straw laid on a stabilized area.
Distribute straw at the rate of 1 bale per 30 square feet.

Construct structure foundations for power plant.

Backfill and compact soils to subgrade elevations around foundation walls of the
power plant structures/buildings.

12



DRAFT

F. Construct underground utility lines and appurtenant manholes. Underground
. piping and manholes may be constructed concurrent with the construction of the
power plant structure/buildings and access road.

1.  Limit daily trench excavation to the length of pipe placement and
backfilling that can be completed the same day unless pressure testing
requires that the trench remains open for a longer period until testing is
complete.

2. The contractor will be responsible to design and construct a temporary
excavation support and protection system for the power plant foundation
excavations in compliance with OSHA Regulations, Standards- 29 CFR,
PART 1926, Safety and Health Regulations for Construction, Subpart p -
EXCAVATIONS.

3. Water that accumulates in the open trench will be completely removed by
pumping. The pump discharge hose shall have a sediment filter bag
attached to its effluent end. The flow rate of the dewatering pump shall not
to exceed 50% of the maximum flow rate indicated on the bag label. Place
the sediment filter bag over straw laid on a stabilized area. Distribute straw
at the rate of 1 bale per 30 square feet.

4.  On the day following the pipe placement and trench backfilling, the
disturbed area will be graded to final contours and appropriate temporary
erosion and sedimentation pollution control measures/facilities will be

‘ . installed. Seeding and mulching of all disturbed areas will be done at the

end of each week.

5. Straw bale drop inlet protection shall be installed at all newly installed

inlets.
G. Construct power plant structures/buildings.
H. Place topsoil cover in disturbed area surrounding power plant

structures/buildings to a six (6) inch depth.

L Form roadbed for access driveway and plant roadway to the established subgrade
elevations.

I Construct access driveway and plant roadway proposed typical pavement (see
detail).

K. Grade access driveway and plant roadway shoulders, and permanently seed and

mulch disturbed areas on driveway/roadway shoulders.

' L. After final site stabilization has been achieved, all remaining temporary erosion

' and sediment pollution control facilities will be removed. Sediment basin shall

| be converted to permanent detention basin. Install riprap aprons at Endwalls 32
* and 36. Areas disturbed during removal of the controls shall be stabilized

. immediately.
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M. Should any measures contained within this plan prove incapable of adequately .
removing sediment from on-site flows prior to discharge or of stabilizing the .
surfaces involved, additional measures must be immediately implemented by the
contractor to eliminate all such problems.

N. The New York Soil and Water Conservation District must approve any changes
to this construction sequence due to conditions that develop during construction.

Controls and Maintenance

The Owner's construction supervisor or his designated agent, in conjunction with the
Contractor, will regularly inspect the project's erosion and sedimentation controls during
the entire active construction stages until the site is completely stabilized. Control
measures will be inspected at least once a week and after each rainfall event that
produces runoff. Measures will be inspected daily during prolonged rainfall periods.

The Contractor will be responsible for the installation, operation, maintenance, and
removal of all erosion and sedimentation controls. All other controls will be inspected on
the same schedule. All sediment removed from the controls will be disposed onsite near
the soil stockpile.

e The Rock Construction Entrance shall be maintained by adding or replacing the
coarse aggregate if the entrance becomes clogged with sediments.

e Silt fences shall be re-anchored, repaired, or replaced as necessary. Sediment that
has been trapped by the silt fence shall be removed as required when bulging is
evident. It is recommended that this occur before the accumulation has reached one- .
third the above ground height of the fence.

e Temporary Inlet Protection shall be maintained as required during the life of the
Project. Sediment shall be removed and the bales replaced as required.

e The Sediment Basin shall be maintained by removing sediment when it reaches the
cleanout elevation. The cleanout stake shall be maintained in the trap to clearly
indicate the sediment levels.

e Final stabilization will be repaired as necessary. Depending on site conditions, it
may be necessary to irrigate, fertilize, overseed, or reestablish planting in order to
provide permanent vegetation for adequate erosion control. If necessary, an
additional 10-10-10-analysis fertilizer at the rate of ten pounds per 1000 square feet
may be applied. '

e Stabilization measures shall be initiated no more than 14 days after the construction
activity in a particular area has temporarily or permanently ceased, unless activity
will resume less than 21 days after activity ceased or the 14™ day is precluded by
snow, in which case measures shall be initiated as soon as practicable.

All required temporary erosion and sedimentation controls will remain in place and be

maintained until the area they protect has been stabilized. Stabilization for this project

will consist of seeding and mulching disturbed areas, equipment installation, or paving.

After areas stabilized by vegetative cover are established, denoted by 70% uniform .

Aug21SWPPP 14




4.7

vegetative cover, modification of the sediment basin to the permanent basin shall
commence.

Inspections

A signed copy of this Plan and any supporting materials must be maintained at the project
site from the date of project initiation to the date of final stabilization. All records and
supporting documents will be compiled in an orderly manner and maintained for a period
of three years following final site stabilization.

The generation of reports, as part of the construction process and inspection or
amendment procedures, provides accurate records that can be used to evaluate the
effectiveness of this Plan and document the compliance of the Plan. Changes in design or

- construction of the storm water management system are documented and included with

the Plan to facilitate Plan review or evaluation. The following forms have been
developed to assist the Construction Manager with record keeping activities:

e Record of Plan Amendments

s Construction Activity Record

¢ Erosion and Sedimentation Controls Inspection Form

Plan amendments will be documented on the form in the front of this Plan and on the
drawings. A record of construction activities will be maintained in Attachment C of this

Plan. Completed inspection and maintenance forms will be kept in Attachment D of this
Plan.
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DESIGN CALCULATION WAWA-1-DC-SDS-CE-001
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CONSTRUCTION ACTIVITIES RECORD

PROJECT INFORMATION '
PROJECT NAME: | PROJECT NUMBER:
GENERAL CONTRACTOR

NAME:

ADDRESS:

CITY: STATE: | ZIP:
PROJECT SUPERINTENDENT: PHONE:

SITE WORK CONTRACTOR

NAME:

ADDRESS: .

CITY: STATE: | ZIP:
PROJECT SUPERINTENDENT: PHONE:
DESCRIPTION OF CONSTRUCTION ACTIVITIES
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SITE CONDITIONS

TODAYS DATE: | TODAYS TEMPERATURE: | DATE OF LAST RAINFALL:

CURRENT WEATHER CONDITIONS:

DESCRIPTION OF INSPECTED EROSION CONTROL DEVICES:
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CALCULATION COVER SHEET

PARSONS
CLIENT Calpine
PROJECT Wawayanda Energy Center
SUBJECT STORMWATER MANAGEMENT
JOB NUMBER 537162 WBS NUMBER 00108
CALCULATION NO.: WAWA-1-DC-SDS-CE-001 PAGE1 OF 10
DESCRIPTION/PURPOSE

Design a system to collect site runoff and a storm water management pond capable of reducing the peak

flow after development to a level less than or equal to that before development.

METHOD OF ANALYSIS

Rational Method for collection system design and TRS5 for pre-development analysis.

REFERENCES

1. PondPack, Version 7.0, Haestad Methods, Waterbury, CT.
2. StormCAD, Version 3.0, Haestad Methods, Waterbury, CT.

3. New York Guidelines for Urban Erosion & Sediment Control, Empire State Chapter, Soil and Water

Conservation Society, 1997.

4. Urban Hydrology for Small Watersheds, TR No. 55, June 1986.
5. Rainfall Frequency Atlas of the United States, Technical Paper No. 40, May 1961.
6. Rainfall Intensity Curves for Orange County, New York, sent by Tectonic Engineering Consultants

P.C. on 2/23/2001.

Urban Drainage Design Manual, US DOT, FHA, FHWA-SA-96-078, HEC-22.
8. Soil Survey of Orange County, New York, US Department of Agriculture Soil Conservation Service,

1981.

9. Reducing the Impacts of Stormwater Runoff from New Development, New York State Department of
Environmental Conservation, 1993.

10. Design Charts for Open-Channel Flow, USDOT, FHA, Washington, DC, 1977.

PAGES | PAGES | PAGES
REV | DATE | DESCRIPTION REVISED | ADDED | DELETED | BY/DATE REV/DATE LDE/DATE
3
2 | 872001 | Added 25 and SO-yr | 2-5,7-10 | Appendix NA JAWinterhalter | WAnundson | JAWinterhalter
storms pp added 8/20/01 8/20/01 8720/01
1| 77101 | Basin relocated 234,69, NA NA JAWinterhalter | WAnundson DGGallino
10 718/01 123/01 713/01
0 | 4/18/01 | ORIGINAL ISSUE NA NA NA NLGreenway | JAWinterhalter |  DGGallino
4/18/01 4123101 4124/01
WAWA-1-DC-SDS-CE-001-R2.DOC THIS IS A DESIGN RECORD Form EP3-13/97
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PARSONS
CLIENT Calpine
PROJECT Wawayanda Energy Center
SUBJECT STORMWATER MANAGEMENT
JOB NUMBER 537162 WBS NUMBER 00108
CALCULATIONNO.: WAWA-1-DC-SDS-CE-001 PAGE2 OF 10
REFERENCES (continued)

11. Design WAWA-1-LI-040-0001 & WAWA-1-LI-040-0002, "Wawayanda Energy Center,
Preliminary Scoping Statement Under Article X of the NY State Public Service Law, July 2000
(Includes revised stipulations, October 25, 2000). (Rev. 2 based upon Stipulation 50, Jan. 31 2001.)

12. WAWA-1-LI1-024-0001, Zoning, Chapter 195, April 1998, Code of the Town of Wawayanda.

13. WAWA-1-L1-024-0002, Subdivision of Land, Chapter 162, February 1997, Code of the Town of
Wawayanda.

ASSUMPTIONS

None require later confirmation.

CONCLUSIONS OR RESULTS

The post-development storm water collection and management system was analyzed and found to
attenuate peak flows below the corresponding pre-development levels. ‘First flush’ runoff was
controlled.

Revision 1 Description:

The storm water basin was relocated to minimize disturbance in the wetlands. It was moved to
the northeast corner of the immediate plant site. The relocated pond was raised one foot in
elevation to accommodate discharge to the existing grade in that area. The volume of the pond is
at least as large as the original pond, contour for contour, so the storms will not be rerouted.
Also, the total storm sewer pipe length increased so the peak pond inflow hydrographs will be
reduced slightly.

Revision 2 Description:
The stipulations revised January 31, 2001 require that the 2, 10, 25, 50, and 100-year return
rainfall events be evaluated. The calculation previously evaluated the 2, 10, and 100-year events.

None of the earlier conclusions have changed. The pond and discharge structures attenuate the
peak flows from the 25 and 50- year events.
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TABLE OF CONTENTS
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Construction Analysis 8
Storm Water Management Pond Design
Flow Attenuation 9
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Emergency Spillway 9
Control of ‘First Flush’ 9
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Runoff Coefficients 1p
Time of Concentration lp
Attachment 2 — Storm Sewer System Analysis
Data Summary, Areas 1-31
Inlet/Catch Basin Drainage Area Analysis 2pp
Plan view I-17 to I-31 1pRI
100-year Storm (results, profiles) 8ppRI1
Plan view I-1 to I-17 1pRI
100-year Storm (results, profiles) 10 ppR1
Basin Qutfall Pipe I-33 to O-34
2-year Storm (results) Deleted 1pRl1
100-year Storm (results) 1pRl1
Driveway Culvert
Culvert Drainage Area Analysis Ip
2-year Storm (results) 1p
100-year Storm (results) 2ppR2
Swale Crossing Culverts 2pp
Attachment 3 — On-site Pre-development Analysis
Runoff Curve Number Data 1p
Time of Concentration Calculation 3pp
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Attachment 4 — Post-development Analysis
4a  Post-development drainage area to basin
Runoff Curve Number Data
Time of Concentration Calculation
Basin Volume Analysis
Basin Outfall Structure Geometry
Outfall Structure Data ,
Hydrographs (2-yr, 10-yr, 25-yr, 50-yr, 100-yr)
Basin Summary (2-yr, 10-yr, 25-yr, 50-yr, 100-yr)
Basin Routing Summary (2-yr, 10-yr, 25-yr, 50-yr, 100-yr)
4b  On-site Post-development Bypass
Runoff Curve Number Data
Time of Concentration Calculation

Hydrographs (2-yr, 10-yr, 25-yr, 50-yr, 100-yr)

Attachment 5 - First Flush Analysis
First flush storage capacity data
Storage-Elevation Routing Summary
Volume-Elevation vs Time data
One inch storm hydrographs
Basin Routing Summary (one-inch storm)
Storage-Elevation Routing Summary
Volume-Elevation vs Time data

Attachment 6 — Emergency Spillway Calculation
Emergency Spillway Calculation

Attachment 7 — Permanent Swales Analysis

Swale 1
Drainage Area Map (USGS Quadra.ngle)
Drainage Area Analysis
Flowmaster data analysis sheet

Swale2 &3
Drainage Area Analysis
FlowMaster data analysis sheet - Swale 2
FlowMaster data analysis sheet - Swale 3
Exhibit 7-1, Mannings “n”

Attachment 8 — Riprap Apron Design
Riprap Apron Design

Sketches
WAWA-1-SK-SPI-735-001, Pre-development Conditions
WAWA-1-SK-SPI-735-002, Post-development Conditions,

2pp
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3pp
lp
10ppR2
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STORMWATER DRAINAGE DESIGN CRITERIA

1. Use modified Rational Method to design the storm water collection system.
2. Rational runoff coefficient for impervious surfaces (pavement and concrete), gravel, and grass.

3. Size storm sewer to carry 100-year peak runoff (10-year minimum required). Use 5 minutes for minimum
time of concentration. Reference 11, revised stipulation 43 (frequency). Stipulation 50, Jan. 31, 2001. R2

4, Storm sewer materials: Smooth lined polyethylene pipe. RCP pipe and endwalls will be used where the
pipes enter and exit the detention basin.

5. The storm water management basin shall be sized to reduce post-development peak runoff to less than or
equal to the pre-development peak flows. Reference 11, 16.4.2. Control "first flush" runoff. Reference 3,
Appendix G, 3, A.

Use SCS-TR-55 Graphical Peak Discharge Method to design the Stormwater Detention Basin.

Comparisons shall be made between pre-development, post-development runoff to the basin and post-
development bypass runoff for 2, 10, 25, 50, and 100-year rainfalls. Reference 11, 16.4.2. R2

8. The times of concentration shall be calculated using methods specified in “Urban Hydrology for Small
Watersheds,” TR No. 55, June 1986.

9. The SCS Runoff Curve Number shall be calculated using methods specified in “Urban Hydrology for Small
Watersheds,” TR No. 55, June 1986. Reference 11, 16.4.2.

10. The rainfall Intensity/Duration/Frequency chart shall be generated from "Rainfall Intensity Curves for
Orange County, New York. Reference 6.

STORMWATER DRAINAGE CALCULATIONS

1. General Approach:

Design the site grading to have a minimum slope of 1%. Using the final cover shown on the General
Arrangement, determine the tributary area to each inlet. Design the storm sewer to have a minimum pipe
slope of 0.003 ft./ft. to minimize the trench depth.

2. Site Soils:

Symbol Soil Name Hydrologic Soil Group
ErB Erie gravelly silt loam C
MdB Mardin gravelly silt loam C
wd Wayland silt loam D

. WAWA-1-DC-SDS-CE-001-R2.DOC THIS IS A DESIGN RECORD Form EP3-13/97
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1. Rational Runoff Coefficients:
The site cover conditions will be:
Grass C=0.35
Gravel C=0.60
Impervious (Pavement, Roofs) C=0.90

Source: (Reference 7) USDOT, FHA, FHWA-SA-96-078, HEC-22, "Urban Drainage Design Manual"

2. Inlet Tributary Data:
See Attachment 2.
3. Time of Concentration and Rainfall Intensity:
Use a minimum t; =5 minutes. Using 5 minutes will produce a larger, more conservative flow.
The 100-year Intensity-Duration curves were entered in StormCad.
4. See Attachment 2 for the results of the StormCad design of the storm sewer system.
Table of Contents:
Outlet O-32, Inlets 1 to 18 100-yr. design
Outlet O-32, Inlets 17 to 31 100-yr. Design
Outlet O-34, Basin Outlet 2-yr. Design, 100-yr. Design
Outlet O-36, Driveway Culvert 2-yr. Design, 100-yr. Design
5. Perma:nent Channel Design:
See Attachment 7 for calculations and Flowmaster output.
6. Rock Outlet Protection for Outlets:
Design rock outlet protection in accordance with New York Guidelines for Urban Erosion and Sedimentation
Control, Rock Outlet Protection.
These criteria were intended for outlets where the downstream flow is channelized or flat with no definite
channel. Endwall 32 outlets to a detention basin. See Attachment 8 for design calculations.

Outlet | Pipe Dia. (in.) Velocity (fps) La(ft.) WI(ft.) W2(ft) Riprap D(in.)
0-32 42 R1 8.9R1 10 12 16 D50-6in 14
0-34 30 6.27 10 8 12 D50-6in 14
0-36 24 482 10 6 10 D50 -6 in 14
0-38 30 10.03 25 8 18 D50-9in 20
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APPROACH

Pre-Development Analysis

1.

Calculate/determine on-site tributary area at Point of Interest, CN (curve number), and time of
concentration for the existing site at specified point of interest.

2. Determine the peak runoff for the 2, 10, 25, 50, and 100-year rainfalls. R2
Post-Development Analysis

1.
2
3.
4

5.
6.

Design preliminary grading plan.
Develop model of pipes, inlets, and outlets in StormCAD.
Size the pipes to convey a 100-year storm.

Calculate/determine tributary area to basin and on-site area bypassing basin, CN (curve number), and times
of concentration for the proposed site.

Determine the peak flow to the basin, as well as the bypass flow.

Size the detention basin.

Storm Water Detention Pond Design

1.

Ensure that post-development peak flow (water entering the nearby stream) is less than pre-development
peak flow for 2, 10, 25, 50, and 100-year storms. R2

Determine the maximum allowable pond outflow such that the total water entering the stream will remain
below pre-development levels. This includes pond outflow and any on-site bypass flow.

Model pond design using PondPack to obtain actual peak pond outflow. Determine actual peak flow
through existing storm water system using StormCAD.

In addition to peak flow attenuation, consider additional design constraints such as principle and
emergency spillway design and “first flush” runoff volume.
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RUNOFF CALCULATIONS

Pre-Development Analysis
General

The total area of the permanent facilities of the proposed Wawayanda Energy Center is approximately 21.1 acres.
This site is located in the middle of Orange County. This area is within the Hudson Mohawk Lowland. The
project site is nearly level to gently sloping (3%) in the central portion of the site. This section of the site contains
wetlands and an unnamed tributary to Monhegan Brook. The building footprint is proposed to be located on the
western portion of the site. The ground on this portion of the site is gently to moderately sloping from 5 to 16
percent. The site currently contains a house and the land is otherwise undeveloped, with existing agricultural use.
The site does not contain indigenous vegetation. Pre-existing conditions were assumed for this analysis. The
cover was assumed to be grassland/meadow for soil group C/D.

Results

Table 1 summarizes the results for the pre-development conditions:

TABLE 1: PRE-DEVELOPMENT PEAK FLOW (CFS)

2-year storm 10-year storm 25-year storm 50-year storm 100-year storm
' R2 R2
3047 73.56 97.53 109.80 122.22

PondPack hydrographs are shown in Attachment 3 for on-site tributary area to the Point of Interest. Results are
presented for all three storms (2, 10, 25, 50, and 100-year). R2

Post-Development Analysis
General

The developed site will contain a system of catch basins and storm water pipes. The proposed grading will divert
virtually all rainfall within the site (28 sub-areas) into a storm water detention pond via the new storm water
system. However, most of the area along the south side of the proposed road and gas metering area will bypass the
basin.

The first objective of the post-development analysis was to determine the new peak flow that will flow to the
proposed basin. The second goal was to determine the on-site peak flow that bypasses the basin. However, after
site development, the existing drainage ditch will receive water from the pond outlet as well as direct runoff from
on-site bypass area. It was necessary to determine the peak flow from the onsite bypass area. The allowable
outflow for the proposed detention basin was determined. The detention basin was sized accordingly.

Results

The new network of catch basins and storm water piping was entered into StormCAD. The areas, Rational runoff
coefficients, and times of concentration were entered into the program for the new drainage areas created by the
proposed grading. A summary of this data is shown in Attachment 2. Times of concentration were assumed to be
5 minutes. Refer to Sketch WAWA-1-SK-SPI 735-002 for all drainage subareas.
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Using the above information, StormCAD helped size the piping in order to provide a network capable of handling
post-development runoff in the event of a 100-year storm. The PondPack Version 7.0 computer program was used
to produce SCS TR-55 runoff hydrographs and to analyze the flow characteristics through the detention pond
during 2, 10, 25, 50, and 100-year storms. R2 The Critical storm duration was calculated for each design storm.
This corresponded to the maximum required pond volume and peak outflow. The pond inflow was a weighted
composite of the discharge from the new storm water system and the runoff from the area immediately surrounding
(and including) the pond. The peak pond outflow was calculated for each design storm based upon the pond
inflow, pond geometry, and riser design. Results are shown in Table 2:

TABLE 2: POST-DEVELOPMENT PEAK FLOW (CFS)

2-year 10-year 25-year 50-year 100-year
storm storm storm R2 storm R2 storm
Pond Inflow (from area 37.71 66.14 80.26 87.28 94.29
around pond and new storm
water system)
Pond Outflow 425 13.30 18.31 20.84 23.31
On-site Bypass Area 23.98 53.54 69.24 77.20 85.21

The StormCAD data for the proposed storm sewer is shown in Attachment 2. This includes plans, profiles, and
reports for the three design storms. Results are shown in Attachment 4 for the basin routing and on-site bypass
flows for 2, 10, 25, 50, and 100-year rainstorms. R2

Construction Analysis

It is important to consider how the pre-development peak runoff compares to not only the post-development peak
flow, but also the peak runoff during construction as well. The construction phase can alter the drainage
characteristics of the site significantly. The time of concentration generally decreases while the cover conditions
may get worse. Erosion and sedimentation controls shall be installed prior to construction to deal with these
conditions during construction.

This will include a sediment pond and two temporary drainage channels. During construction, the 16.28 acres of
the site will drain into the sediment pond via the temporary drainage channels. The assumption is that all areas
within the site will slope roughly in the direction of the sediment pond at approximately 0.5 percent slope. It is
assumed to travel from the northeast corner of the site, at one half percent grade, until it reaches the grassed
waterway. At this point it continues flowing within the channel until reaching the pond.

The New York Guidelines for Urban Erosion & Sediment Control were used to size the sediment basin (due to the
lack of storm water pipes leading into the pond during the construction phase). This program computed the peak
pond inflow and corresponding peak outflow. During construction, the use of the pond as a sediment basin will
preclude its use as a detention basin. Results are available in WAWA-1-DC-SDS-CE-002.
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STORMWATER MANAGEMENT POND DESIGN
Flow Attenuation

In order to minimize the impact on the surrounding area, it was important that the peak flow during and after site
development remained less than or equal to the pre-development peak flow. Table 3 summarizes the peak flow
before and after site development:

TABLE 3: PEAK FLOW (CFS)

Predevelopment Post-development Basin Outflow Post-development
Onsite Bypass Peak Discharge
2-yr Storm 3047 23.98 4.25 28.23
10-yr Storm 73.56 53.54 - 1330 66.84
25-yr Storm 97.53 69.24 18.31 87.55
50-yr Storm 109.80 77.20 20.84 98.04
100-yr Storm 122.22 85.21 23.31 108.52

For each design storm, the peak flow into the existing storm water system will remain below pre-development
levels. The storm water pond will provide the necessary peak flow attenuation.

Pond Service Discharge Structure:

The proposed outlet structure will consist of a inlet box, with a two (2) inch circular orifice, two rectangular weirs,
a grated top and trash racks. It will connect to a 30-inch diameter, reinforced concrete pipe that will convey the
outflow towards the existing drainage ditch. The top of grate is at Elevation 455.37 feet RI. The two (2) inch
orifice is at elevation 449.43 RI. The rectangular weirs are at elevation 452.00, 3.5 feet wide and 1 ft - 8 in. height
RI.

Emergency Spillway:

The pond will have an earthen emergency spillway. The spillway elevation is at 455.62 R1. It can safely pass
100-year inflow over the spillway with one (1) foot of freeboard. The spillway is 140 feet long and 14 feet wide.

Control Of ‘First Flush’

Most pollutants are flushed from impervious surfaces (pavement, roofs) during the first half-inch of rainfall. This
is referred to as the ‘first flush’ runoff. From 70 to 95 percent of storm water contaminants can be removed by
controlling the ‘first flush’ runoff through infiltration practices. For a dry basin, extended detention will be used
and designed in accordance with NYGUESC. Two conditions must be meet to achieve this. First, the first one-
half inch of runoff from the contributory drainage area to the basin should be extended over a 24-hour detention
period. This was achieved by multiplying “s-inch by 16.28 acres. Using PondPack the required storage capacity
required was 0.678 acre-feet. The surface elevation corresponding to this storage capacity is 451.63 R1 feet.
Dewatering results are available in Attachment 5. Infiltration could not be used to treat the "first flush" runoff due
to the low permeability of the site soils.
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The second condition requires the stormwater runoff volume generated from a one-inch storm should be released
over a 24-hour detention period. PondPack was used to generate this storm and route it through the basin. The
corresponding maximum water level elevation is 450.93 R1 feet for this one-inch storm event. Dewatering results,
inflow hydrograph and the basin routing are in Attachment 5.
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Table B. 24 Hour Rainfall Amounts (inches) for New York State Counties for use with

SCS TR-55 (Continued

Design Flood Frqency or Retumn riod (Yers '_—_]
County 1

| 1 2 5 10 25 50 100 ¢

Kings 27 3.5 4.5 5.0 6.0 7.0 75 f

| Lewis 23 25 3.1 3.6 4.2 4.5 48 |

Livingston | 2.2 2.5 32 | a7 42 47 49 |
| Madison 23 26 3.3 3.8 4.6 49 51
’ Monroe 22 2.5 3.1 3.6 4.1 4.6 4.8
Montgomery 2.4 27 34 3.9 4.7 5.0 5.6
| Nassau 2.7 35 45 5.0 6.0 7.0 7.5
| New York 27 35 45 | 50 6.0 6.5 75
Niagara 2.1 25 3.0 as 4.0 4.5 47
|  Oneida 2.3 2.5 3.2 3.8 45 4.8 5.0
' Onondaga 2.2 26 3.2 . 3.8 4.5 4.8 50
Ontario 22 25 3.2 3.7 43 47 4.9
Orange 20 | 35 | a5 | 55 | 5 | 70 | 75
Orleans 2.1 2.5 3.0 35 40 45 4.8
Oswego 22 | 25 | 31 | 36 43 | 48 48
Otsego 24 28 34 4.0 4.8 5.0 5.6
Putnam 2.7 as 4.5 5.0 6.0 7.0 7.5
Queens 2.7 3.5 4.5 5.0 6.0 7.0 7.5
Rensselaer | 2.4 27 35 | 43 4.9 55 59
Richmond 2.7 35 45 5.0 6.0 70 7.5
Rockiand 27 3.5 4.5 5.0 6.0 7.0 7.5
Saratoga 23 2.6 34 39 47 5.0 5.5
Schenectad 2.4 28 | 35 4.0 4.8 52 5.7

10




Table 3-1. Runofl coefTicients for Rational formula.

a8

!

Runoff Coefficient, C*

(rreve\ = 0.0

Groags Arvvag 0.25

3\..,\,‘."_,? = 0.9€@

C.‘hcce_‘e - O.q ° S

Type of Drainage Area
Business:
Downtown areas 0.70 - 0.95
Neighborhood areas 0.50-0.70
Residential:
Single-family areas 0.30-0.50
Multi-units, detached 0.40 - 0.60
Muhti-units, attached 0.60 -0.75
Suburban 0.25-0.40
Apartment dwelling areas 0.50-0.70
Industrial:
Light areas 0.50 - 0.80
Heavy areas 0.60 - 0.90
Parks, cemeteries 0.10-0.25
Playgrounds 0.20-040
Railroad yard areas 0.20- 040
Unimproved areas 0.10-030
Lawns:
Sandy soil, flat, 2% 0.05-0.10
Sandy soil, average, 2 - 7% 0.10-0.15
Sandy soil, steep, 7% 0.15-020
Heavy soil, flat, 2% 0.13-0.37
Heavy soil, average 2 - 7% 0.18-0.22
Heavy soil, steep, 7% 0.25-0.35
Streets:
Asphaltic 0.70-0.95 <
Concrete 0.80-0.95 —
Brick 0.70-0.85
Drives and walks 0.75 - 0.85
Roofs 075-095 €~ Roof's = 0.90

*  Higher values are usually appropriate for steeply sloped areas and longer return periods because

=> infiltration and other losses have a proportionally smaller effect on runoff in these cases.

U%DOT) FHA, FHWA—SA-’%-O78). HEC-22 ,(( RS A

DRAMAGE DESIGN MArcAL”

3-6




T T ——

38

TIME OF CONCENTRATION NOMOGRAPH

(for use with the Rational Method)

(SULw) U0 RAJUIIUGY 4O Dwj)

- T Ty — T 1 17 - LR I L} — ¥ T | § .nz. - L ¥ E L] - - . - — J
0 o w o n o o w ~ 0 0
™ [t o™~ o~ —., -1

\,

adoys yo Juagady
~/

ld|14J4:4qldwﬂusﬂd~q=a|1|ﬂl
N 1w o oo a
nU. 0. ..\. ‘o W o O
o W
g \
' \
. \
\.\.
NMN\.. " ..l..\
...\\ e
\\..
w o o o 9O o O \\mu
o W ~ 0 uy T

™ o SO

. d
— —» — Fb—-—-h.-—\b\— —
.E

wdf JUILD} 4907 fyouny

-

S

7

o , OO 0O O 9O O (=} o
o s WM P~ O W - ™ o~
™

1

200,

: ~M.P-F_ )

100

| 7% S P S0 PO I PO T |

LA A

10

(14) Moy pue(aang uo 36U wnuwxey

Pivot Line




ATTACHMENT 2

STORM SEWER SYSTEM ANALYSIS
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C:fforms/inlets
Job Name: Wawayanda
Job Number: 537162/00108
[ INLET | AREA | "C" | IMP. | STONE | LAWN
NUMBER | ACRES AREA | AREA | AREA
1 0.76] 0.458553 04 0.11 0.55
2 0.44| 0.640909 0.06 0.38
3 0.45 0.64 0.06 0.39
4 1.29] 0.486047 0.13 0.85
5 0.62| 0.653226 0.11 0.51
6 1.27| 0.744094 0.61 0.66
7
8 0.62| 0.614516 0.03 0.59
9 0.59] 0.615254 0.03 0.56
10 0.07| 0.642857 0.01 0.06
11 0.31] 0.774194 0.18 0.13
12 0.35| 0.754286 0.18 0.17
13 0.44| 0.688636 0.13 0.31
14 0.41] 0.768293 0.23 0.18
15 0.49| 0.697959 0.16 0.33
16 0.12 0.8 0.08 0.04
17 0.15 0.84 0.12 0.03
18 0.28| 0.814286 0.2 0.08
19 03] 088 0.28 0.02
20 0.54| 0.855556 0.46 0.08
21 0.38] 0.852632 0.32 0.06
22 0.22| 0.804545 0.15 0.07
23
24 0.39] 0.769231 0.22 0.17
25 0.25 0.756 0.13 0.12
26 0.43| 0.676744 0.11 0.32
27 1.51] 0.641722 0.21 1.3




28 0.13] 0.669231 0.03 0.1
29

30 0.5 0.834 0.39 0.11
3 0.45} 0.826667 0.34 0.11




Scenario: Base
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CALCULATION SUMMARY FOR

SURFACE NETWORKS

Information: Subsurface analysis iterations: 3
Information: Convergence was achieved.

Information: 27-26 Hydraulic jump formed.
Information: 27-26 Critical depth assumed upstream.

Kor 1

| Label | Inlet | Inlet | Total | Total: | Capture | Gutter | Gutter

) } Type | | Intercepted | Bypassed | Efficiency | Spread | Depth |
| | | | Flow | Flow | (%) | (£E) | (ft)

| | | | (cfs) I (cfs) ! | | |
| el R ekttt == === === | |- ) |
| I-17 | Generic Inlet | Generic Default 100% | 1.16 | 0.00 | 100.0 | 0.00 | 0.00

| I-19 | Generic Inlet | Generic Default 100% | 2.42 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-20 | Generic Inlet | Generic Default 100% | 4.26 | 0.00 | 100.0 | 0.00 | 0.00

| I-21 | Generic Inlet | Generic Default 100% | 2.96 | 0.00 | 100.0 | 0.00 ¢{ 0.00 |
| I-22 | Generic Inlet | Generic Default 100% | 1.61 | 0.00 | 100.0 | 0.00 | 0.00

| I-24 | Generic Inlet | Generic Default 100% | 2.75 | 0.00 | 100.0 1 0.00 | 0.00 |
| I-25 | Generic Inlet | Generic Default 100% | 1.74 | 0.00 | 100.0 | 0.00 | 0.00

| I-28 | Generic Inlet | Generic Default 100% | 0.80 | 0.00 | 100.0 | 0.00 | 0.00 |
} I-30 | Generic Inlet | Generic Default 100% | 3.81 | 0.00 | 100.0 | 0.00 | 0.00

| I-31 | Generic Inlet | Generic Default 100% | 3.43 | 0.00 | 100.0 | 0.00 | 0.00 |
} I-26 | Generic Inlet | Generic Default 100% | 2.68 | 0.00 | 100.0 | 0.00 | 0.00 |}
| I-27 | Generic Inlet | Generic Default 100% | 8.86 | 0.00 | 100.0 | 0.00 | 0.00
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-32

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |

) | of | Size { Shape | (ft) | System | Velocity | Grade | Grade |

| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |

I | I | | | (cfs) | | (ft) I (ft) |

|===—==~- | | ==~ |omeee e R | === f==== | | -=1

| 41-32 | 1 ) 42 inch | Circular | 340.00 | 78.96 | 8.93 | 455.50 | 453.43 |

} 17-41 | 1 | 42 inch | Circular | 100.00 | 79.18 | 8.23 | 456.03 | 455.50 |

| 19-17 | 1 | 36 inch | Circular | 130.00 | 31.88 | 4.51 | 456.28 | 456.03 |

| 20-19 | 1 | 36 inch | Circular | 100.00 | 30.08 | 4.26 | 456.46 | 456.28 |

| 21-20 | 1 I 30 inch | Circular | 120.00 | 26.50 | 5.40 | 456.88 | 456.46

| 22-21 | 1 | 30 inch | Circular | 95.00 | 24.01 | 4.89 | 457.16 | 456.88 |

| 23-22 | 1 ] 30 inch | Circular | 33.00 | 22.58 | 4.60 | 457.25 | 457.16 |

| 24-23 | 1 | 30 inch | Circular | 145.00 | 22.95 | 4.68 | 457.63 | 457.25

| 25-24 | 1 | 30 inch | Circular | 108.00 | 20.60 | 4,20 | 457.87 | 457.63 |

| 28-25 | 1} 18 inch | Circular | 108.00 | 7.86 | 4.45 | 458.47 | 457.87 |

| 26=25 | 1 1 24 inch | Circular | 70.00 | 11.43 | 3.64 | 458.02 | 457.87 |

| 29-28 | 1 | 18 inch | Circular | 23.00 | 7.09 | 4.01 | 458.58 | 458.47 |

| 27-26 | 1 | 18 inch | Circular | 110.00 | 8.86 | 5.55 | 465.15 | 458.02 |

|} 30-29 | 1 | 18 inch | Cirxrcular | 55.00 | 7.14 | 4.04 | 458.83 | 458.58 |

| 31-30 | 1 | 15 inch | Circular { 70.00 | 3.43 | 2.79 | 459.03 | 458.83 |

| Label | Total | Ground | Hydraulic | Hydraulic |

] | System | Elevation | Grade In | Grade Out |

| | Flow | (Et) | (ft) | (ft) |

| | (cfs) | | | |

Title: Wawayanda Energy Center

h:\...\calpine\wawayanda\wawa-1 revised.stm

Parsons Energy & Chemicals Group Inc.

Project Engineer: Jon A. Winterhalter .

07/17/01 04:22:10 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA  (203) 755-1666
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!
1 0-32 | 78.27
| M-41 | 78.96
I I-17 | 79.18
] I-19 | 31.88
] I-20 | 30.08
| 1-21 | 26.50
| I-22 | 24.01
1 M-23 | 22.58
I 1-24 | 22.95
| I-25 | 20.60
] I-28 | 7.86
| I-26 | 11.43
| SM-29 | 7.09
I I-27 | 8.86
| I-30 | 7.14
| I-31 | 3.43

***x* Calculation

|

| 455.50
| 460.00
| 458.90
| 458.90
| 459.40
| 459.40
| 459.00
| 459.40
| 458.95
! 459.20
| 459.05
| 458.40
| 459.70
| 470.70
! 459.45
| 459.45

|

| 453.43 |
I 455.50 |
| 456.03 |
| 456.28 )
) 456.46 |
! 456.88 |
| 457.16 |
| 457.25 |
| 457.63 |
I 457.87 |
| 458.47 |
! 458.02 |
| 458.58 |
! 465.15 |
| 458.83 |
| 459.03 |

Completed:

Title: Wawayanda Energy Center

h:\...\calpine\wawayanda\wawa-1 revised.stm

--1
453.43
455.50
456.03
456.28
456.46
456.88
457.16
457.25
457.63
457.87
458.47
458.02
458.58
465.15
458.83
459.03
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Scenario: Base

Combined Pipe/Node Report

Labe! | Up Length| Area | Inlet | Iniet System Lgcal Rational Figwdection | Capacity | A ge | Upstn O Constructed | Description
Node Node (ft) |(acres)| C CA |Contributing {cfs) Size {cfs) Velocity [ Invert Invert Slope
(acres) Area (ft/s) | Elevation | Elevation [1i7i1]
(acres) R) )
31-30 |1-31 -30 70.00 0.45] 0.83 0.37 0.37 3.43|15inch 457 279 455.57 455.22 0.005000
30-20 |1-30 SM-20 §5.00 0.50} 0.83 0.42 0.78 3.81|18 inch 7.49 4.04 455.22 454,94 0.005091
27-26 |1-27 1-28 110.00 1.51| 064 0.97 0.97 8.88( 1B inch 30.48 5.55 464.00 454.74 0.084182
29-28 [SM-29 I-28 23.00 0.79 18 inch 7.59 4.01 454.94 454 82 0.005217
26-25 |1-28 1-25 70.00 0.43] 0.68 0.2 1.26 2.68|24 inch 14.05 3.64 454.74 454,51 0.0032868
28-25 | I-28 1-25 108.00 0.13| 0.87 0.09 0.88 0.80|18 inch 7.43 445 454.82 454.28 0.005000
25-24 |1-25 1-24 108.00 0.25] 0.76 0.19 2.32 1.74| 30 inch 25.65 4.20 454.51 454.15 0.003333
24-23 |1-24 M-23 145.00 0.39] 0.77 0.30 262 2.75{30 inch 25.30 4.68 454.15 453.68 0.003241
23-22 {M-23 -22 33.00 262 30 inch 25.65 4.80 453.68 453.57 0.003333
22-21 |22 21 95.00 0.22} 0.80 0.18 2.80 1.61|30inch 25.79 4.89 453.57 453.25 0.003368
21-20 |I-21 1-20 120.00 0.38} 0.85 0.32 3.12 2.96|30 inch 25.33 5.40 453.25 452,86 0.003250
20-19 |20 I-19 100.00 0.54} 0.88 046} . 3.59 4.26]36 inch 41.51 4.26 452.86 452.53 0.003300
19-17 |1-189 17 130.00 0.30| 0.88 0.26 3.85 2.42|36 inch 41.55 4.51 452,53 452.10 0.003308
1741 {1117 M-41 100.00 0.15]| 0.84 0.13 398 1.16}42 inch 82.681 8.23 452.10 451.77 0.003300
41-32 {M-41 0-32 340.00 3.98 42 inch 82.55 8.93 451.77 450.65 0.003294
\“
Title: Wawayanda Energy Center Project Engineer: Jon A. Winterhalter
h\.\calpine\wawayanda\wawa-1 revised.stm Parsons Energy & Cher‘qicals Group Inc. StormCAD v3.0 [319]
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B e -

. Sc*io: Base .

Pipe Report
Length 1 C Section | Upstr Downstr
(¢4} Slope Size Invert fnvert
{fvit) Elevation | Elevation
() )
70.00 0.0050001 15 inch 455.57 455.22
§5.00 0.005091 | 18 inch 45522 454.94
110.00| 0.084182] 18 Inch 4684.00 454.74
23.00 0.005217 | 18 inch 454.94 454.82
70.00 0.003286 | 24 Inch 454.74 454.51
108.00| 0.005000] 18 inch 454.82 454.28
108.00] 0.003333| 30 inch 454.51 45415
145.00] 0.003241{30 inch 454.15 453.68
33.00 0.003333130 Inch 453.68 453.57
95.00 0.003388| 30 Inch 453.57 453.25
120.00] 0.003250| 30 Inch 453.25 452.88
100.00{ 0.003300| 38 Inch 452.88 452.53
130.00| 0.003308}36 Inch 452.53 452.10
100.00{ 0.003300]42 inch 452.10 451.77
340.00 0.003294 |42 inch 451.77 450.65

%\
N

Project Engineer: Jon A. Winterhalter

Title: Wawayanda Energy Center
Parsons Energy & Chemicals Group Inc. StormCAD v3.0 [319]
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Profile d,, e

Scenarlo: Base

anay
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—— . . s 0
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Titie: Wawayanda Enargy Canter Project Englnesr: Jon A. Winterhatter
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Profile
Scenario: Base

Elevation (ft)

®

ke

~

Project Engineer: Jon A. Winterhalter

: . Label: SM-29
Y Hisfhen SMIR0L.  ERUE.  ERide
. ump: 3 im: R m:
Sump: 454.51 ft Sump: 454.82 ft Sump: 455.22 ft Sump: 455508t
INE——— 458.50
457.50
———————— N 456.50
; \ 455.50
/ / — 454.50
11+50 12+00 5/ 12450 13+00 13+50 14+00 14+50
Label: 2800 .82 ft Station () Label: 31-30
vert. > n -
DR Invert: 454.28 ft Label: 29-28 U vert. 435.22 Up Invert: 455.57 ft
Length: 108.00 ft Up Invert: 454.94 ft Dh nvert: 454 94 ft Dn Invert: 455.22 ft
Size: 18 inch Dn Invert: 454.82 ft Length 55 00 ' Length: 70.00 ft
S: 0.005000 ft/t ggngt?,sga,%o ft S 18 glzg 010 % (l)?)%hﬂ/ﬂ
12e. nc
S8 005247 it 0 005091 ft/it
Title: Wawayanda Energy Center
h:\..\ 1 revised.stm Parsons Energy & Chemicals Group Inc.
07/17/01 01:57: 37 PM OH d Methods, Inc. 37 kside Road Waterbury, CT 06708 USA  (203) 755-1666

StormCAD v3.0 [319]
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Title: Wamayanda Energy Genter
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100-y~

Wawayanda Energy Canter

Revision 1

Project Enginesr: Jon A, Winterhalter

T
k
£l
// ' 1 e
R
3] |1'!I - T -
T L
5.7
L6 67 17 8-7 ¥ 9-8 ko
53 =) £
710
H1O g
10-11
12 k13 15
[RYI:! a = a
12.11 13-12 15-13
1118
1413
1186 g
16-17 k14
18
H 1517
1741
0-32
A
i 41.32
Paraons Energy 8 Chemicals Group tnc.
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Wor. [
o

*++ Information: Subsurface analysis iterations: 5
*+* Information: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inlet | Total | Total | Capture | Gutter | Gutter |
] | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth

| | | | Flow | Flow | (%) I (fr) | (ft)

| | | | (cfs) | (cfs) | | | |
| |- e | l | = | | === |
| M=41 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-17 | Generic Inlet | Generic Default 100% | 1.1e | 0.00 | 100.0 | 0.00 | 0.00 |
| I-16 | Generic Inlet | Generic Default 100% | 0.88 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-11 | Generic Inlet | Generic Default 100% | 2.19 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-10 | Generic Inlet | Generic Default 100% | 0.41 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-12 | Generic Inlet | Generic Default 100% | 2.41 | 0.00 | 100.0 | 0.00 | 0.00 |
] I-13 | Generic Inlet | Generic Default 100% | 2.78 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-15 | Generic Inlet | Generic Default 100% | 3.15 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-14 | Generic Inlet | Generic Default 100% | 2.90 | 0.00 | 100.0 ) 0.00 | 0.00 |
] I-18 | Generic Inlet | Generic Default 100% | 2.08 | 0.00 | 100.0 | 0.00 |} 0.00 |
| 1-7 | Generic Inlet | Generic Default 100% | 0.00 1 0.00 | 100.0 | 0.00 | 0.00 |
| I-5 | Generic Inlet | Generic Default 100% | 3.70 | 0.00 | 100.0 | 0.00 | 0.00 |
{ I-4 | Generic Inlet | Generic Default 100% | 5.80 | 0.00 | 100.0 | 0.00 | 0.00 |
] I-3 | Generic Inlet | Generic Default 100% | 2.64 ) 0.00 | 100.0 | 0.00 | 0.00 |
| I-2 | Generic Inlet | Generic Default 100% | 2.58 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-1 | Generic Inlet | Generic Default 100% | 3.21 | 0.00 | 100.0 | 0.00 | 0.00 |
| I-6 | Generic Inlet | Generic Default 100% | 8.62 | 0.00 | 100.0 | 0.00 | 0.00 |
| 1-8 | Generic Inlet | Generic Default 100% | 3.47 | 0.00 | 100.0 | 0.00 | 0.0

| I-9 | Generic Inlet | Generic Default 100% | 3.36 | 0.00 | 100.0 | 0.00 | 0.6

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-32

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |
I | of | Size | Shape | (ft) | System | Velocity | Grade 1 Grade |
| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |
| | | | | | (cfs) | | (ftr) | (ft) |
| | | ] | === | === | | - 1= |
| 41-32 | 1'| .42 inch | Circular | 390.00 | 78.95 | 8.93 | 455.79 | 453.43 |
| 17-41 | 1 | 42 inch | Circular | 100.00 | 79.26 | 8.24 | 456.32 | 455.79 |
| 18-17 | 1 | 15 inch | Circular | 50.00 | 2.08 | 1.70 | 456.36 | 456.32 |
| 16-17 | 1 ] 36 inch | Circular | 66.00 | 43.48 | 6.15 | 456.56 | 456.32 |
| 11-16 | 11} 36 inch | Circular | 59.00 | 42,91 |} 6.07 | 456.77 | 456.56 |
| 10-11 | 1| 36 inch | Circular | 104.00 | 31.10 | 4.40 | 456.96 | 456.77 |
] 12-11 | 1} 24 inch | Circular | 40.00 | 10.65 | 3.39 | 456.84 | 456.77 |
| 7-10 | 1 | 36 inch | Circular { 68.00 | 30.98 | 4.38 | 457.09 | 456.96 |
| 13-12 | 1 | 24 inch | Circular | 190.00 | 8.67 | 2.76 | 457.08 | 456.84 |
| 6~7 | 1 | 24 inch | Circular | 75.00 | 8.62 | 2.74 | 457.18 | 457.09 |
| 5=7 | 1§ 24 inch | Circular | 164.00 | 16.91 | 5.38 | 457.87 | 457.09 1|
| 8=7 { 1 | 18 inch | Circular | 111.00 | 6.62 | 3.75 | 457.46 | 457.09 |
| 14-13 { 1| 15 inch | Circular { 80.00 | 2.90 | 2.36 | 457.22 | 457.08 |
| 15-13 | 1 | 15 inch | Circular | 92.00 | 3.15 | 2.56 | 457.27 | 457.08 |
| 4-5 | 1 | 24 inch | Circular | 72.00 | 13.54 | 4.52 1| 458.02 | 457.87 |
| 9-8 1 1 ] 15 inch | Circular | 165.00 | 3.36 | 2.73 | 457.84 | 457.46 |
| 3-4 | 1 | 24 inch | Circular | 110.00 | 8.15 |{ 3.53 | 458.04 | 458.02 |
Title: Wawayanda Energy Center Project Engineer: Jon A. Winterhalter
h:\...\calpine\wawayanda\wawa-2 revised.stm Parsons Energy & Chemicals Group inc. StormCAD v3.0 {319]
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A

| 2-3 | 1 | 18 inch | Circular | 168.00 | 5.71 | 4.38 | 458.63 | 458.04 |

| 1-2 | 1 | 15 inch | Circular | 110.00 | 3.21 | 3.78 | 458.98 | 458.63 |

| Label | Total | Ground | Hydraulic | Hydraulic |

| | System | Elevation | Grade In | Grade Out |

| I Flow | (ft) | (ft) | (ft) I

l | (cfs) | | 1 !

fmmmmene |==cceee- | === 1= el R =1

| 0-32 | 77.84 | 455.50 | 453.43 | 453.43 |

| M-41 | 78.95 | 460.00 | 455.79 | 455.79 |

I I-17 | 79.26 | 458.90 | 456.32 | 456.32 |

| T-18 | 2.08 | 459.00 | 456.36 | 456.36 |

| I-16 | 43.48 | 459.60 | 456.56 | 456.56 |

| I-11 | 42.91 | 459.45 | 456.77 | 456.77 |

| I-10 | 31.10 | 459.80 | 456.96 | 456.96 |

| I-12 | 10.65 | 459.00 | 456.84 | 456.84 |

| I-7 | 30.98 | 461.00 | 457.09 | 457.09 |

| I-13 | 8.67 | 458.70 | 457.08 | 457.08 | ’
1 | I-6 ! 8.62 | 458.20 | 457.18 | 457.18 |

| I-5 ! 16.91 | 470.00 | 457.87 | 457.87 |

} I-8 | 6.62 | 463.70 | 457.46 | 457.46 |

| I-14 |} 2.90 ) 458.80 | 457.22 | 457.22 |

| I-15 | 3.15 | 458.30 | 457.27 ) 457.27 |

| I-4 | 13.54 | 463.00 | 458.02 | 458.02 |

| I-9 | 3.36 | 463.70 | 457.84 | 457.84 |

| I-3 | 8.15 | 463.80 | 458.04 | 458.04 |

| I-2 | S.71 | 463.80 | 458.63 | 458.63 |

| I-1 { 3.21 | 462.75 | 458.98 | 458.98 |

*+%* Calculation Completed:

Title: Wawayanda Energy Center

h:\...\calpine\wawayanda\wawa-2 revised.stm
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Parsons Energy & Chemicals Group Inc.

Project Engineer: Jon A. Winterhalter
StormCAD v3.0 [319}
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Scenario: Base

Combined Pipe/Node Report

Up Length | Area |iniet | Inlet System Lgcal Rational FigwBecti Capacity [ A ge | Upstream | Downstream | Constructed | Description
Node Node (ft) |(acres)| C CA [ Contributing {cfs) Size (cfs) | Velocity | Invert invert Slope
(acres) Area i (fs) | Elevation | Elevation (fuf)
(acres) (i1} )

-1 -2 410.00 0.78| 0.46 0.35 0.35 3.2¢[15 Iinch 4.95 3.78 458.25 457.70 0.005000

-2 -3 168.00 0.44| 0.64 0.28 063 2.58[18 inch 8.05 4.38 457.70 456.86 0.005000

-3 -4 110.00] 045| 084] 0.29 0.92 2.64| 24 Inch 17.33 3.53] 458.86 456.31 0.005000

-8 -8 165.00 0.59] 0.62 037 0.37 3.36}15Inch 4.98 273 455.57 454.74 0.005030

-4 -5 72.00 1.29] 0.49 0.63 1.55 5.80| 24 inch 26.78 4.52 458.31 455.45 0.011944

15 13 92.00 0.49]| 0.70 0.34 0.34 3.15[15inch 4.00 2.56 453.57 453.27 0.003261

I-14 13 80.00 041| 0.77 0.32 0.32 2.80|15 inch 3.99 236 453.54 453.28 0.003250

-8 -7 111.00 0.62| 0.81 0.38 0.74 3.47§18inch 13.92 3.75 454.74 453.08 0.014955

-5 -7 184.00 0.62] 0.65 0.40 1.95 3.70] 24 inch 29.46 5.38 455.45 453.08 0.014451

(2] -7 75.00 1.27] 0.74 0.94 0.94 8.62]| 24 inch 14.15 274 453.33 453.08 0.003333

-13 12 180.00 0.44| 0.69 0.30 0.96 2.78| 24 inch 14.11 2.76 453.28 452.65 0.003316 .

-7 1-10 68.00 0.00| 0.00 0.00 3.64 0.00 36 inch 41.10 4.38 453.08 452.86 0.003235

2 11 40.00 0.35] 0.75 0.26 1.22 2.41{24 inch 14.50 3.39 452.65 452.51 0.003500

1-10 -11 104.00 0.07| 0.64 0.04 3.68 0.41[ 36 Inch 41.92 4.40 452.86 452.51 0.003385

-1 1-16 £§9.00 0.31]| 0.77 0.24 5.15 2.18(36 inch 41.00 6.07 452.51 452.32 0.003220 B

1-16 117 66.00 0.12] 0.80 0.10 5.24 0.88( 38 inch a41.72 6.15 452.32 452.10 0.003333

18 17 §0.00 0.28] 0.81 0.23 0.23 2.08|15 inch 4.08 1.70 452.27 452.10 0.003400

17 M-41 100.00 0.15] 0.84 0.13 5.60 1.16{42 inch 62.61 8.24 452.10 451.77 0.003300

M-41 0-32 380.00 0.00| 0.00 0.00 5.60 0.00|42 inch 58.41 8.93 451.77 450.65 0.002872

LN
Title: Wawayanda Energy Center Project Engineer: Jon A, Winterhalter
h:\.\calpl \ 2 revised.stm Parsons Energy & Chemicals Group inc. StormCAD v3.0 [319]
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Length | Constructed | Section | Upstream | Downstream
() Slope Size Invert Invert
(fuft) Elevation | Elevation
() u
110.00{ 0.005000] 15 inch 458.25 457.70
168.00] 0.005000] 18 inch 457.70 456.88
110.00 0.005000 | 24 inch 456.86 456.31
165.001 0.005030] 15 inch 455,57 454,74
72.00] 0.011944|24 inch 456.31 455.45
92.00] 0.003261 |15 inch 453.57 453.27
80.00] 0.003250} 15 inch 453.54 453.28
111.00] 0.014955]18 inch 454.74 453.08
164.00| 0.014451] 24 inch 455.45 453.08
75.00 0.003333| 24 inch 453.33 453.08
190.00( 0.003316|24 inch 453.28 452.65
68.00] 0.003235| 36 inch 453.08 452.86
40.00] 0.003500] 24 inch 452.65 452.51
104.00{ 0.003365]{ 36 inch 452.86 452.51
§9.00| 0.003220]36 inch 452.51 452.32
66.00 0.003333| 36 inch 452.32 452.10
§0.00{ 0.003400| 15 inch 452.27 452,10
100.00 0.003300] 42 inch 452.10 451.77
390.00] 0.002872|42 inch 451.77 450.65

Title: Wawayanda Energy Center
hi\.\calpine\wawayanda\wawa-2 revised.stm

Scenario: Base

Pipe Report

Parsons Energy & Chamicals Group Inc.

/4

Project Engineer: Jon A. Winterhalter
StormCAD v3.0 [319]
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Scenario: Base
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Profile
Scenario: Base

Label: I-170 f Label: I-6
Rim: 461.00 ft Avs 2
: Rim: 458 .20 ft
Sump:453.08 tt Sump: 452 48 ft
461.00
460.00
459.00
1— 458.00
457.00
Elevation (ft)
456.00
455.00
- 454.00
/
- / , 453.00
452.00
7+80 87@6 8+20 8+40 8+70
Label: 6-7 _
Up Invert: 453.33 ft Station (ft) §
Dn Invert: 453.08 ft Y
Length: 75.00 ft
Title: Wawayanda ée!gzy :ntezr 4 Inc h Project Engineer: Jon A. Winterhalter
h:\...\calpine\wawayanda\wawa-2 revised.stm Parsons Energy & Chemicals Group Inc. StormCAD v3.0 [319)
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Scenario: Base

Label: +7 Label; |-8 Label; -9
Rim: 4'61 .00 ft Rim: 463.70 ft Rim: 463.70 ft
Sump: 453.08 ft Sump: 454.74 ft Sump: 455.57 ft
- 464.00
462.00
1
460.00
458.00 Elevation (ff)
// 456.00
el l
- 454.00
"”4 .
452.00
7+50 8+00 8+50 9+00 9+50 10+00 10+50 11400
Label: 8-7 " bel: 9-8
Up Invert: 454.74 fi Station () Up Invert: 455.57 ft
Dn Invert: 453.08 ft Dn Invert: 454.74 ft
Length 111.00 Length: 165.00 ft
Size: 18 inch Size: 15 inch
S: 0.014955 fuft S: 0.005030 ft/ft
~
Title: Wawayanda Energy Center Project Engineer: Jon A. Winterhalter
h\.\calpl y 2 revised.stm Parsons Energy & Chamlcals Group Inc. StormCAD v3.0 [319]
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Profile
Scenario: Base

Label; F11 - . X
Frds Label: 113 Label: 15
Rim: 45945 Label: 112 Rim: 458.70 ft Rim: 458.30 ft
p: 492. g‘mm-;i%g%g f Sump: 453.27 #t Sump: 452.85 f
: . 460.00
] 459.00
458.00
457.00
456.00 Elevation (ff)
455.00
7 454.00
| / : [}
', / / L] 453.0
452.00
6+00 6+50 7400 7450 8+00 8+50 [ e+00 9+50
. Label: 15-13
Station (ft) Up Invert: 453.57 ft
Label: 12-11 Label: 13-1 Dn Invert: 453.27 ft
Up Invert: 452 65 ft Up Invert: 453.28 ft Length: 92.00 ft
Dn invert: 452.51 ft . Dn Invert: 452.65 ft Size: 15 inch
Length: 40.00 ft Length: 190.00 ft S: 0.003261 ft/ft
Size: 24 Inch Size: 24 inch
S: 0.003500 ft/ft S:0.003316 ft/ft
g\
~N
Title: Wawayanda Energy Center Project Engineer: Jon A. Winterhalter
hi\...\calpl y \ 2 revised.stm P Energy & C! tcals Group Inc. StormCAD v3.0 [318]
07/17/01 04:00:18 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




| "l!me "l’

Scenario: Base

Label: |-13 Label: [-14
Rim: 458.70 ft Rim: 458.80 ft
Sump:453.27 ft Sump:452.79 ft
459.00
458.00
457.00
456.00
Elevation (ft)
455.00
454.00
// 1 453.00
‘ 452.00
8+40 8+@g/ 8+80 9+00 9+30
Label: 14-13 , ‘
Up Invert: 453.54 ft Station (ft) §k
Dn Invert: 453.28 ft "~

Length: 80.00 ft

Title: W@rwe Enef‘y §ent' Project Engineer: Jon A. Winterhalter
h:\..\calpine\wWawayanda\wawa-Z revised.stm Parsons Energy & Chemicals Group Inc. StormCAD v3.0 [319]
07/17/01 04:00:54 PM . © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Profile
Scenario: Base

Label; -17 Label: -18
R?r%:e458.90 ft Rim: 459.00 ft
Sump: 452.10 ft Sump: 450.86ft
' 459.00
458.00
457.00
456.00
455.00 _
Elevation (ft)
—1i|454.00
lDabIel 1 r? 14 22 27t — 453.00
nve !
E?\ Int\;leré 0488 f1t 0ft 452.00
en
Sizeg 15 inch 11451.00
S: 0.003400 ft/ft 450.00
4+90 5+05 5+20 5+40 ™
i Station (ft) h




**+ Information: Subsurface analysis iterations: 1
*++ Information: Convergence was achieved.

*** Warning:
**+* Warning:

33-34 Fails minimum cover constraint.
33-34 Fails minimum slope constraint.

CALCULATION SUMMARY FOR SURFACE NETWORKS

BASIN DisCHAlGE PIPE

Rowr.

| Label | Inlet | Inlet | Total | Total | Capture | Gutter | Gutter
| | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth
| } | | Flow | Flow | (%) I (fe) 1 {ft)

| | | | (cfs) | (cfs) | | |

| o= R ettt R ittt bttt [ttt | | === | =mmeme—— |-=—=---
| I-33 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-34

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |

| | of | Size | Shape | (ft) | System | Velocity | Grade | Grade |

| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |

| I [ ! ! | (cfs) 1 I (£) [ (£t) P
=mmm—— )= ol | ===} el e e ittt e |errmrccacaene |

| 33-34 | 1 | 30 inch | Circular | 102.00 | 23.31 | 5.95 | 451.43 | 450.76 |

| Label | Total | Ground | Hydraulic | Hydraulic |

| | System | Elevation | Grade In | Grade Out |

! | Flow | (ft) 1 (ft) | (ft) |

| | (cfs) | t | |

1= -=1 el B | === -1 -1

| 0-34 | 23.31 | 451.62 | 450.76 | 450.76 |

| I-33 | 23.31 ) 455.37 | 451.43 | 451.43 |

**** Calculation Completed:

Title: wawayanda

07/18/01 09:33:14 AM

h:\..\projects\calpine\wawayanda\wawa-3 rev 1.stmParsons Energy & Chemicals Group Inc.

07/18/01 09:33:24 AM  © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Nicole L. Greenway
StormCAD v3.0 [319)
Page 1 of 1




~ Profile
Scenario: Base

Label: 1-33

OO
H

Label:
Rim: 4
Sump: 449.

‘_’:o
(OO)
ab

Rim: 455.37 ft

Sump 449.23 ft

/

/

|

|

0+00 0+20 0+40 0+60 0+80 1+00 1+20

Station (ft)

Label: 33-34
Up Invert: 449.
Dn Invert: 449.

Length: 102.00 ft

Size: 30 inch

S: 0.001078 ft/ft

Title: wawayanda

==

456.00
455.00
454.00
453.00
452.00
451.00
450.00
449.00

h:\...\projects\calpine\wawayanda\wawa-3 rev 1.stmParsons Energy & Chemicals Group Inc.

07/18/01 09:33:58 AM  © Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA  (203) 755-1666

Elevation (ft)

Project Engineer: Nicole L. Greenway
StormCAD v3.0 [319])
Page 1of 1




DRivewAY ColuerT

CULVERT| AREA "C" IMP. | STONE | LAWN
NUMBER ACRES AREA | AREA | AREA
2.28| 0.417544 0.28 2




»v» Information: Subsurface analysis iterations: 2
#++ Information: Convergence was achieved.

*#*+ Warning:

CALCULATION SUMMARY FOR SURFACE NETWORKS

35-36 Fails minimum cover constraint.

| Label } Inlet Inlet | Total | Total | Capture | Top Width | Ditch Depth |
| | Type | Intercepted | Bypassed | Efficiency | (ft) | (ft) |
| | ! Flow | Flow | (%) | | |
| | | {cfs) | (cfs) | | | [
[ooeeee e Ee R [-enmmnnnnees RS [-nmmmmmnnnns R [mmmmmmmenee |
| I-35 | Ditch Inlet | Ditch Default | 5.02 | 0.00 | 100.0 | 4.82 | 0.30
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: O-36

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |

| | of | size | Shape | (ft) | System | Velocity | Grade Grade |

| | Sections | | | | Flow | (ft/s) | Upstream Downstream |}

| | | j | | (cfs) | I (£R) (£r) !
[-nmmme [=memmeenae |--mmmeee- [-omnneee [--mneeee |-mmneeee |ommmmnnees e e

| 35-36 | 1 | 24 inch | Circular | 58.00 | 5.02 | 4.07 | 454 .38 454.11 |

| Label | Total | Ground | Hydraulic | Hydraulic |

| | System | Elevation | Grade In | Grade Out |

| | Flow | (ft) | (fr) | (£t) |

I | (cfs) | | | |

|--oee- R s [-nmmnneeees e |

| 0-36 | 4.97 | 455.32 | 454.11 | 454.11 |

| I-35 | 5.02 | 455.50 | 454.38 | 454.38 |

##*+ Calculation Completed:

Titte: wawayanda
c:\projects\calpine\wawa-4.stm
03/07/01 03:22:21 PM

© Haestad Methods, Inc.

03/07/01 03:

22:11 PM

Parsons Energy & Chemicals Group Inc.

Project Engineer: Nicole L. Greenway

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

StormCAD v3.0 [319)
Page 1 of 1




Yor. 2

*»* Information: Subsurface analysis iterations: 2
*+* Information: Convergence was achieved.

. *** Warning: 35-36 Fails minimum cover constraint.

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inlet | Total | Total | Capture | Top Width | Ditch Depth |
{ | Type | | Intercepted | Bypassed | Efficiency | (ft) | (ft) f
| | | l Flow | Flow } (%) | | |
| | | I (cfs) I (cfs) ] | | |
| == | === B ittt fomom e e |==mmmmmmm o R St | bt |
| I-35 | Ditch Inlet | Ditch Default | 8.78 | 0.00 | 100.0 | 5.65 | 0.44 |
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-36
| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |
| i of | Size | Shape I {(ft) | System | Velocity | Grade | Grade |
| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |
| ! | i ) | (cfs) | | (ft) | (ft) |
|=—mm——- e - | == | === f=mm——————- R et fmmmmmmm e |
} 35-36 | 1 | 24 inch | Circular | 154.00 | 8.78 | 5.21 | 454.56 | 453.79 |
| Label | Total | Ground | Hydraulic | Hydraulic |

. | { System | Elevation | Grade In | Grade Out )
| | Flow | (ft) | (ft) ! (ft) i
! | (cfs) | | 1 |
| ===~ Jom—————- | o= |~mmmmmm———— | === |
| 0-36 | 8.66 | 455.32 | 453.79 | 453.79 |
| I-35 | 8.78 | 455.50 | 454,56 | 454.56 |
*#*** Calculation Completed: 08/20/01 02:35:50 PM
Title: wawayanda Project Engineer: Nicole L. Greenway
h:\...\projects\calpine\wawayanda\wawa-4.stm Parsons Energy & Chemicals Group inc. StormCAD v3.0 [319])

08/20/01 02:36:40 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Scenario: Base
Combined Pipe/Node Report
Upsts Length{ Area |inlet} Inlet Y Lgcal Rational Figvéection § Capacity | A ge | Up n|D 1 | Constructed | Description
Node Node () |[(acres)| C CA |Contributing (cfs) Size (cfs) | Velocity | Invert Invert Slope
{acres) Area (fys) | Elevation | Elevation (fft)
(acres) ) ()
1-35 038 154.00| 2.28] 0.42| 098 0.96 8.78| 24 inch 16.00 521| 453.50 45273}  0.005000
abel: O-36 Label: [-35
im: 4,54%32 ft Rim: 455.50 ft
ump: 452.73 ft Sump: 453.50 ft
T i . 455.50
o o — — 454,50 - ¢
| evation
!{l = - 453.50 Y
per——t—— 1 i )
= f — 452.50
0+00 0+20 0+40 O0+60/ 0+80 1+00 1+20 1+40 1+60
Station ()
Label: 35-36
Up Invert: 453.50 ft
Dn Invert: 452.73 ft
Length: 154,00 ft @
Size: 24 inch
8: 0.005000 ftAt ”
Title: wawayanda Praoject Engi Nicole L. Gi y
ine\ 4.stm P Eng.rgy&f" icals Group Inc. StormCAD v3.0 [319}

h:\..\projects\calp y X P
o 2:39:41 PM © Haestad Methods, Inc. 37 Brook ‘ V rbury, CT 06708 USA  (203) 755-1666 ‘mge 1of1
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Type.... Runoff CN-Area Page 5.01
Name.... WAWA

File.... C:\PROJECTS\CALPINE\WAWA-PRE .PPW
Title... predeveloped :

RUNOFF CURVE NUMBER DATA

..........................................................................

predeveloped
Impervious
Area Adjustment Adjusted
.. Soil/Surface Description CN acres %C %UC CN
grass/meadow type c/d soil 72 35.970 72.00
COMPOSITE AREA & WEIGHTED CN ---> 35.970 72.00 (72)

...........................................................................

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:58:58 Date: 03-06-2001




Type . Tc Calcs Page 4.01
Name . WAWA
File . C:\PROJECTS\CALPINE\WAWA-PRE.PPW
Title... predeveloped
fiﬁé.éé.ééﬁééﬁfﬁAfiéﬁiéALéﬁLAfbﬁ ........................................
predeveloped
Segment #1: Tc: TR-55 Channel
Flow Area 20.0000 sq.ft
Wetted Perimeter 62.83 ft
Hydraulic Radius .32 ft
Slope .020000 ft/ft
Mannings n .0350
Hydraulic Length 870.00 ft
Avg Velocity 2.81 ft/sec
Segment #1 Time: .0861 hrs
Segment #2: Tc¢: TR-55 Shallow
Description: pre
Hydraulic Length 914.00 ft
Slope .080000 ft/ft
Unpaved
Avg.Velocity 4.56 ft/sec
Segment #2 Time: 0556 hrs
Segment #3: Tc: TR-55 Sheet
Description: predeveloped
Mannings n .2400
Hydraulic Length 100.00 ft
2yr, 24hr P 3.5000 in
Slope .050000 ft/ft
Avg.Velocity .18 ft/sec
Segment #3 Time: .1576 hrs
Total Tc .2994 hrs

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:58:58

Date: 03-06-2001




m

Type.... Tc Calcs Page 4.02
Name.... WAWA
File.... C:\PROJECTS\CALPINE\WAWA-PRE.PPW

. Title... predeveloped

==== SCS TR-55 Sheet Flow ================ === ========

Tc = (.007 * ((n * LF)**0.8)) / ((P**.5) * (5f**.4))

Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, ft/ft

==== SCS TR-55 Shallow Concentrated Flow = ==sszs==z======S ===

Unpaved surface:
V = 16.1345 * (5f**0.5)

Paved surface:
V = 20.3282 * (Sf**0.5)

Tc = (Lf / V) / (3600sec/hr)
Where: V Velocity, ft/sec
‘ St Slope, ft/ft
) Tc = Time of concentration, hrs
Flow length, ft

ftouounon

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:58:58 Date: 03-06-2001




Type.... Tc Calcs
Name.... WAWA

File.... C:\PROJECTS\CALPINE\WAWA-PRE.PPW
Title... predeveloped

Page 4.03

==== SCS Channel Flow ===z

R = Aq / Wp
V = (1.49 * (R**(2/3)) * (5f**-0.5)) / n
Tc = (Lf / V) / (3600sec/hr)
Where: R = Hydraulic radius
Aq = Flow area, sq.Tt.
Wp = Wetted perimeter, ft
V = Velocity, ft/sec
Sf = Slope, ft/ft
n = Mannings n
Tc = Time of concentration, hrs
Lf = Flow length, ft

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:58:58

Date: 03-06-2001
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Type.... Executive Summary (Nodes) Page 1.01
Name.... Watershed Event: 2 yr
File.... C:\PROJECTS\CALPINE\WAWA-PRE.PPW
. Storm... Typelll 24hr Tag: Pre..2
NETWORK SUMMARY -- NODES

(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Storm Tag Name = Pre..2

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typelll 24hr
Storm Frequency =2 yr

Total Rainfall Depth= 3.5000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
Outfall OQUTFALL JCT 3.360 12.2500 30.47
WAWA AREA 3.360 12,2500 30.47

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:58:58 Date: 03-06-2001




Type.... Executive Summary (Nodes) ' Page 1.05
Name.... Watershed Event: 10 yr
File.... C:\PROJECTS\CALPINE\WAWA-PRE .PPW

Storm... Typelll 24hr Tag: Pre.1l0

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Storm Tag Name = Pre.l0

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typelll 24hr
Storm Frequency = 10 yr

Total Rainfall Depth= 5.5000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
Outfall OUTFALL JCT 7.762 12.2000 73.56
WAWA AREA 7.762 12.2000 73.56

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:58:58 Date: 03-06-2001




Type.... Executive Summary (Nodes) Page 1.05
Name.... Watershed Event: 25 yr

Storm... Typelll 24hr Tag: Pre.25

. NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ

Storm Tag Name = Pre.25
Description: 25-year return

L I R R L L N N L

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF TypelII 24hr
Storm Frequency = 25 yr

Total Rainfall Depth= 6.5000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WS
Node 1D Type ac-ft Trun. hrs cfs ft

| Outfall OUTFALL JCT 10.212 12.2000 97.53
: WAWA AREA 10.212 12.2000 97.53
I
I

S/N: 921205206A80 parsons

PondPack Ver: 7.0 (325) Compute Time: 10:30:23 Date: 08-20-2001

File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\WWAWA-PRE.PPW

Bo.2

EL




Type.... Executive Summary (Nodes) Page 1.06

Name.... Watershed Event: 50 y
File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\NWAWA PRE.PPW
Storm... TypeIll 24hr Tag: Pre.50
. NETWORK SUMMARY -- NODES .
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)
DEFAULT Design Storm File,ID = WAWANY.RNQ /{Z;qj‘ 21‘
Storm Tag Name = Pre.50

Description: 50-year return

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typelll 24hr
Storm Frequency = 50 yr

Total Rainfall Depth= 7.0000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
Outfall OUTFALL JCT 11.477 12.2000 109.80
WAWA AREA 11.477 12.2000 109.80
S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 10:30:23 Date: 08-20-2001




Type.... Executive Summary (Nodes) Page 1.07
Name.... Watershed Event: 100 yr
File.... C:\PROJECTS\CALPINE\WAWA-PRE.PPW

Storm... Typelll 24hr Tag: PrelQO

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

D N Tk T T A S T P Ui g Uiy oy Uty g UGSy U G

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typelll 24hr
Storm Frequency 100 yr

Total Rainfall Depth= 7.5000 in

Duration Multiptier 1

Resulting Duration 24,0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node. ID Type ac-ft Trun. hrs cfs ft
Outfall OUTFALL JeT 12.765 12.2000 122.22
WAWA AREA 12.765 12.2000 122.22

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:58:58 Date: 03-06-2001




Flow (cfs)

207

107

Hydrograph

WAWA Pre..2
Currently Plotted Curves
WAWA Pre..2
11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hrs)




Flow (cfs)

Ea 4

207

Hydrograph
WAWA Pre.10

Currently Plotted Curves
WAWA Pre.1l0

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hrs)




Flow (cfs)

Hydrograph
WAWA Pre.25

o
=

&
<

10 12 14 16 18
Time (hrs)

om—

—

for 2

Currently Plotted Curves
WAWA Pre.25




Flow (cfs)

100+

607

Hydrograph
WAWA Pre.50

10 12

14

16 18
Time (hrs)

-

20

22

24

A2

Currently Plotted Curves
WAWA Pre.50




Flow (cfs)

1201

1007

607

407

201

Hydrograph
WAWA Pre100

Currently Plotted Curves
WAWA Prel00

S

10 12 14 16
Time (hrs)

18 20 22 24




ATTACHMENT 4

POST-DEVELOPMENT

WAWA-1-DC-SDS-CE-001 R0.doc THIS IS ADESIGN RECORD Form EP3-1 3/97




ATTACHMENT 4a

POST-DEVELOPMENT TO BASIN

WAWA-1-DC-SDS-CE-001 RO.doc THIS IS A DESIGN RECORD Form EP3-1 3/97




Type.... Runoff CN-Area Page 6.01
Name.... DEVELOPED TO BAS

File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW
RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
pavement/concrete 98 5.350 98.00
gravel ) 89 7.890 89.00
grass 74 3.040 74.00
COMPOSITE AREA & WEIGHTED CN ---> 16.280° 89.16 (89)

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type.... Tc Calcs Page 1.01
Name.... DEVELOPED TO BAS

File.... C:\PROJECTS\CALPINE\WAWAYANDA\WAWA-POSTBN.PPW

........................................................................
........................................................................

........................................................................
........................................................................

Segment #1: Tc: Lengih & Vel.

Hydraulic Length 1118.00 ft

Avg.Velocity 8.60 ft/sec
Segment #1 Time: .0361 hrs
Segment #2: Tc¢: TR-55 Shallow
Hydraulic Length 240.00 ft
Slope .005000 ft/ft
Paved
Avg.Velocity 1.44 ft/sec
Segment #2 Time: .0464 hrs
Segment #3: Tc: TR-55 Sheet
Mannings n .0110
Hydraulic Length 100.00 ft
2yr, 24hr P 3.5000 in
Slope .005000 ft/ft
Avg.Velocity .83 ft/sec
Segment #3 Time: .0336 hrs

B I I I e e R e e I R e e T T

Total Tc: .1161 hrs

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 15:31:07 Date: 04-02-2001
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Type.... Tc Calcs Page 1.02
Name.... DEVELOPED TO BAS
. File.... C:\PROJECTS\CALPINE\WAWAYANDA\WAWA-POSTBN.PPW

S T T T T T T T gy Gy U A Sy U g sy Vg g g S e
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I
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i

1

1

!

Tc = (.007 * ((n * LT)**0.8)) / ((P**.5) * (S5ft**.4))

Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, ft/ft

I ==== SCS TR-55 Shallow Concentrated Flow ==== == =====z==

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved surface:
' V = 20.3282 * (Sf**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V

St

"I" Tc
Lf

==== User Defined Length & Velocity ========== ===== ==

Velocity, ft/sec

Slope, ft/ft

Time of concentration, hrs
Flow length, ft

Tc = (Lf / V) / (3600sec/hr)

Where: T¢ = Time of concentration, hrs
Lf = Flow length, ft
V = Velocity, ft/sec

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 15:31:07 Date: 04-02-2001




Type.... Vol: Elev-Area Page 11.01

Name.... POND )
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW [&«\f‘l .

boe 0 fovd kLo ,o.el Qo |

Elevation l'Planimeter Area  Al+A2+sqr(Al*A2) Volume Volume Sum

(ft) (sq.in)CsF) (acres) (acres) (ac-ft) (ac-ft)
448 .43 445,43 ----- .0000 .0000 .000 .000
449 .00 450 ----- 2720 .08543795 .0854 .016 .016
450.00 45/ ----- 23,313 53523715 8344 .278 .294
452.00453 ----43,2951.007745,/40 2.2773 1.518 1.813
454,00 455 ----5%2741.223054,460 3.3408 2.227 4,040
456.00457 ----54,8261.4882(5 220 4.0603 2.707 6.747

POND VOLUME EQUATIONS
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-EL1) * (Areal + Area2 + sq.rt.(Areal*Area2))

where: EL1, EL2 = Lower and upper elevations of the increment
Areal ,Area2 = Areas computed for EL1l, EL2, respectively
Volume = Incremental volume between EL1 and EL2

The alovaiod pond i os fort Aslles thoan e o0
M@ M&’(’/?ﬁ//od‘/% 4/4%% /M/&,M e {ﬁoh .
dordov om/éa@p/ by 7% 0repennd Mﬂ/ /4e
oot i olise Crgh Jhat swdoy He
AWM %ﬂ(////(r TZ«Q /.Jmf/ x.w 41&/ ﬁﬂxwﬁ/‘”l/

. £

ﬁ Jowy 7-15°©/

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type.... Outlet Input Data
Name.... OUTLET

File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 448 .43 ft
Increment = .40 ft
Max. Elev.= 456.00 ft

EEXEKXEKREBREEEERXERXERFREE KRR R KRR KRR R RR KRk kK%

OUTLET CONNECTIVITY

EEXXEEXEXXKREEEERREXRERR XXX R RN ERXRXE R AR R XK R KX

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall El, ft
Orifice-Circular OR --=> Cv 448 .430
Weir-Rectangular RW ---> cv 451.000
Weir-Rectangular RW --=> cv 451.000
Culvert-Circular cv --=> TW 448.230

TW SETUP, DS Channel

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 15:37:14

Page 12.01

456.000
456.000
456.000
456.000

Date: 03-06-2001




Type.... Outlet Input Data Page 12.02
Name.... OUTLET .
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

S/N: F21501406A80
PondPack Ver: 7.0 (312)

OUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type

OR
Orifice-Circular

# of Openings
Invert Elev.
Diameter
Orifice Coeff.

Structure ID
Structure Type

448.43 1t
.1670 ft
.600

RW
Weir-Rectangular

# of Openings
Crest Elev.
Weir Length
Weir Coeff.

Weir TW effects

Structure 1D
Structure Type

451.00 ft
3.50 ft
.600000

(Use adjustment equation)

RW
Weir-Rectangular

# of Openings
Crest Elev,
Weir Length
Weir Coeff.

Weir TW effects

1
451.00 ft
3.50 ft

.600000

(Use adjustment equation)

Parsons Energy & Chemicals Inc.
Compute Time: 15:37:14

Date:

03-06-2001




Type.... Outlet Input Data Page 12.03

Name.... OUTLET
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = CV

Structure Type = Culvert-Circular
No. Barrels = 1

Barrel Diameter = 2.5000 ft
Upstream Invert = 448 .23 ft
Dnstream Invert = 448 .02 ft
Horiz. Length = 70.00 ft
Barrel Length = 70.00 ft

Barrel Slope .00300 ft/ft

OUTLET CONTROL DATA...

Mannings n = .0130

Ke = .5000 (forward entrance loss)
Kb = .009217 (per ft of full flow)
Kr = .5000 (reverse entrance loss)
HW Convergence = 001 +/- ft

INLET CONTROL DATA..

Equation form = 1

Inlet Control K = .0078

Inlet Control M = 2.0000

Inlet Control c = .02920

Inlet Control Y = .7400

Tl ratio (HW/D) = 1.134

T2 ratio (HW/D) = 1.206

Slope Factor = -.500

Use unsubmerged inlet control Form 1 equ. below T1 elev.
Use submerged inlet control Form 1 equ. above T2 elev.

In transition zone between unsubmerged and submerged inlet controt,
interpolate between flows at T1 & T2...

At T1 Elev = 451.07 ft ---> Flow = 27.16 cfs
At T2 Elev = 451.24 ft ---> Flow = 31.05 cfs

Structure ID = TW
Structure Type = TW SETUP, DS Channel

FREE OQUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..
Maximum Iterations= 30

Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
Min. Q tolerance = .10 cfs
Max. Q tolerance = .10 cfs

S/N: F21501406A80 Parsons Energy & Chemicals Inc.

PondPack Ver: 7.0 (312) Compute Time: 15:37:14 Date: 03-06-2001




Type.... Composite Rating Curve Page 12.12
Name.... OUTLET

File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

**%xx% COMPOSITE OUTFLOW SUMMARY ****

WS Elev, Total Q Notes
------------------------ Converge ---«----csccccccnamnna o

Elev. Q TW Elev Error

ft cfs ft +/-ft  Contributing Structures

448 .43 .00 Free Qutfall (no Q: OR,RW,RW,CV)
448 .83 .06 Free Outfall OR,CV (no Q: RW,RW)
449 .23 .09 Free Qutfall OR,CV (no Q: RW,RW)
449 .63 .11 Free Qutfall OR,CV (no Q: RW,RW)
450.03 .13 Free Qutfall OR,CV  (no Q: RW,RW)
450.43 .15 Free Outfall OR,CV (no Q: RW,RW)
450.83 - .16 Free Outfall OR,CV (no Q: RW,RW)
451.00 .17 Free OQutfall OR,CV (no Q: RW,RW)
451.23 .63 Free Outfall OR,RW,RW,CV
451.63 2.27 Free Qutfall OR,RW,RW,CV
452.03 4.57 Free Outfall OR,RW,RW,CV

452 .43 7.36 Free Outfall OR,RW,RW,CV
452.83 10.58 Free Outfall OR,RW,RW,CV

453.23 14.17 Free Outfall OR,RW,RW,CV

453.63 18.10 Free Outfall OR,RW,RW,CV
454 .03 22.35 Free Outfall OR,RW,RW,CV
454 .43 26.88 Free Qutfall OR,RW,RW,CV
454 .83 31.53 Free Outfall OR,RW,RW,CV
455.23 36.19 Free Outfall OR,RW,RW,CV
455.63 40.91 Free OQutfall OR,RW,RW,CV
456 .00 45 .32 Free OQutfall OR,RW,RW,CV

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 16:52:37 Date: 03-05-2001




Type.... SCS Unit Hyd. Summary Page 7.03
Name.... DEVELOPED TO BAS Tag: Dev..2 Event: 2 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... Typelll 24hr Tag: Dev..2

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm

Duration 24.0000 hrs Rain Depth = 3.5000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID = SCSTYPES.RNF - TypelIIl 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir C:\PROJECTS\CALPINE\
HYG File - ID POSTBASN.HYG - DEVELOPED TO BAS Dev..2
Tc .1161 hrs

L (T { O (O ¢ O | O

Drainage Area = 16.280 acres Runoff CN= 89

Computational Time Increment = .01548 hrs
Computed Peak Time = 12.1064 hrs
Computed Peak Flow = 37.89 cfs

Time Increment for HYG File = .1000 hrs
Peak Time, Interpolated Output = 12.1000 hrs
Peak Flow, Interpolated Output = 37.71 cfs —etle——

ID:DEVELOPED TO BAS

CN = 89

Area = 16.280 acres
S = 1.2360 in

0.25 = L2472 in

Cumulative Runoff

2.3572 in
3.198 ac-ft

HYG Volume... 3.196 ac-ft (area under HYG curve)
**xxx UUNIT HYDROGRAPH PARAMETERS ***x*

Time Concentration, Tc = .11611 hrs (ID: DEVELOPED TO BAS)
Computational Incr, Tm = .01548 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.,6698 (solved from K = .7491)
Unit peak, qQp = 158.87 cfs
Unit peak time Tp = .07741 hrs
Unit receding limb, Tr = .30963 hrs
Total unit time, Tb = .38703 hrs

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type. ...
Name....

File....
Storm...

SCS Unit Hyd. Summary Page 7.08
DEVELOPED TO BAS Tag: Dev.10 Event: 10 yr
C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Typelll 24hr Tag: Dev.10

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1
Duration
Rain Dir
Rain File -ID
Unit Hyd Type

year storm

24.0000 hrs Rain Depth = 5.5000 in
C:\HAESTAD\PPKW\RAINFALL\

SCSTYPES.RNF - Typelll 24hr

Default Curvilinear

HYG Dir C:\PROJECTS\CALPINE\
HYG File - ID = POSTBASN.HYG - DEVELOPED TO BAS Dev.10
Tc .1161 hrs

e nno

Drainage Area 16.280 acres Runoff CN= 89

Computational Time Increment = .01548 hrs
Computed Peak Time = 12.1064 hrs
Computed Peak Flow = 66.37 cfs
Time Increment for HYG File = .1000 hrs
Peak Time, Interpolated Output = 12.1000 hrs

Peak Flow, Interpolated Output

ID:DEVELOPED TO BAS

CN = 89

Area = 16.280 acres
S = 1.2360 in

0.25 = L2472 in

Cumulative Runoff

4.2523 1in
5.769 ac-ft

HYG Volume... 5.767 ac-ft (area under HYG curve)
*xxxx UNIT HYDROGRAPH PARAMETERS **x*x

Time Concentration, Tc = .11611 hrs (ID: DEVELOPED TO BAS)
Computational Incr, Tm = .01548 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 158.87 cfs
Unit peak time Tp = .07741 hrs
Unit receding limb, Tr = .30963 hrs
Total unit time, Tb = .38703 hrs

S/N: F21501406A80 Parsons Energy & Chemicals Inc,.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type....
Name....
File....
POSTBN.PPW
Storm. ..

SCS Unit Hyd. Summary Page 5.05
DEVELOPED TO BAS Tag: Dev.25 Event: 25 yr
H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\WWAWA-

TypelIl 24hr Tag: Dev.25 }%%4# 21

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25 year storm
Duration 24 .0000 hrs Rain Depth = 6.5000 1in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID
Unit Hyd Type
HYG Dir

SCSTYPES.RNF - Typelll 24hr
Default Curvilinear
H:\MY

s nannwm

DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\W

POSTBASN.HYG - DEVELOPED TO BAS Dev.25
.1161 hrs
16.280 acres Runoff CN= 89

HYG File - ID
Tc
Drainage Area

nnun

Computational Time Increment = .
Computed Peak Time = 12.1064 hrs
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Qutput = 12.1000 hrs
Peak Flow, Interpolated Output =

ID:DEVELOPED TO BAS

CN = 89

Area = 16.280 acres
S = 1.2360 in

0.28 = .2472 in

Cumulative Runoff

5.2208 in
7.083 ac-ft

HYG Volume... 7.081 ac-ft (area under HYG curve)
*xxxx UNIT HYDROGRAPH PARAMETERS *****

.11611 hrs (ID: DEVELOPED TO BAS)
.01548 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor = 483.432 (37.46% under rising 1limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 158.87 cfs
Unit peak time Tp = .07741 hrs
Unit receding limb, Tr = .30963 hrs
Total unit time, Tb = .38703 hrs

S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 09:33:02 Date: 08-20-2001




Type. ...
Name. ...
File....
POSTBN.PPW
Storm...

SCS Unit Hyd. Summary Page 5.06
DEVELOPED TO BAS Tag: Dev.50 Event: 50 yr
H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\WWAWA-

Typelll 24hr Tag: Dev.50 . /ézzQ»_ 22
SCS UNIT HYDROGRAPH METHOD - .

STORM EVENT: 50 year storm

Duration 24.0000 hrs Rain Depth = 7.0000 in |
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID =.SCSTYPES.RNF - TypelIll 24hr

Unit Hyd Type Default Curvilinear

HYG Dir H:\MY

wowawy

DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\W

HYG File - ID = POSTBASN.HYG - DEVELOPED TO BAS Dev.50
Tc = .1161 hrs
Drainage Area = 16.280 acres Runoff CN= 89

- Computational Time Increment = .01548 hrs
Computed Peak Time = 12.1064 hrs
Computed Peak Flow = 87.55 cfs
Time Increment for HYG File = .1000 hrs
Peak Time, Interpolated Output = 12.1000 hrs

Peak Flow, Interpolated Qutput 87.28 cfs —-t—

DRAINAGE AREA

ID:DEVELOPED TO BAS

CN = 89

Area = 16.280 acres
S = 1.2360 in

0.25 = .2472 1in

Cumulative Runoff

5.7081 in
7.744 ac-ft

HYG Volume... 7.742 ac-ft (area under HYG curve)
sxxxx (UNTT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .11611 hrs (ID: DEVELOPED TO BAS)
Computational Incr, Tm = .01548 hrs = 0.20000 Tp

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 158.87 cfs
Unit peak time Tp = .07741 hrs
Unit receding limb, Tr = .30963 hrs
Total unit time, Tb = .38703 hrs

S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 09:33:02 Date: 08-20-2001
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Type.... SCS Unit Hyd. Summary Page 7.11
Name.... DEVELOPED TO BAS Tag: Dev100 Event: 100 yr
Fite.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

. Storm... Typelll 24hr Tag: Dev100

SCS UNIT HYDROGRAPH METHOD

! STORM EVENT: 100 year storm

Duration 24.0000 hrs Rain Depth = 7.5000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

Rain File -ID = SCSTYPES.RNF - Typelll 24hr

Unit Hyd Type Default Curvilinear

HYG Dir C:\PROJECTS\CALPINE\
HYG File - ID POSTBASN.HYG - DEVELOPED TO BAS Devl10O0
Tc .1161 hrs

L | | Y T | N 1

16.280 acres Runoff CN= 89

Drainage Area

Computational Time Increment =
Computed Peak Time = 12.1064 hrs
Computed Peak Flow =

Time Increment for HYG File = .
Peak Time, Interpolated Output = 12.1000 hrs
Peak Flow, Interpolated Output =

ID:DEVELOPED TO BAS

CN = 89
Area = 16.280 acres
S = 1.2360 in

. 0.25 = L2472 in

Cumulative Runoff

6.1968 in
8.407 ac-ft

HYG Volume... 8.405 ac-ft (area under HYG curve)
«xxxx UNIT HYDROGRAPH PARAMETERS *****

.11611 hrs (ID: DEVELOPED TO BAS)
.01548 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 158.87 cfs
Unit peak time Tp = .07741 hrs
Unit receding limb, Tr = .30963 hrs
Total unit time, Tb = .38703 hrs

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001
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Type.... Executive Summary (Nodes) Page 2.01
Name.... Watershed Event: 2 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... Typelll 24hr Tag: Dev..2

. NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=lLeft; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Storm Tag Name - = Dev,.2

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typelll 24hr

Storm Frequency =2 yr

Total Rainfall Depth= 3.5000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. bhrs cfs ft
DEVELOPED TO BAS AREA 3.196 12.1000 37.71
Outfall OUTFALL JcT 3.196 13.0000 4.25
POND IN POND 3.196 12.1000 37.71
POND OUT POND 3.196 13.0000 4.25 451.98

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type.... Executive Summary (Nodes) Page 2.07
Name.... Watershed Event: 10 yr
File.... C:\PROJECTS\CALPINE\WAWA-PQSTEBN.PPW

Storm... Typelll 24hr Tag: Dev.10

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Data Type, File, ID Synthetic Storm SCSTYPES.RNF Typelll 24hr

Storm Frequency =10 yr

Total Rainfall Depth= 5.5000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
DEVELOPED TO BAS AREA 5.767 12.1000 66.14
Outfall OUTFALL JCT 5.767 12.6000 13.30
- POND IN POND 5.767 12.1000 66.14
POND OUT POND 5.767 12.6000 13.30 453.13

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 bate: 03-07-2001




Type.... Executive Summary (Nodes) _ Page 1.0S
Name.... Watershed Event: 25 yr
File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\WWAWA-
POSTBN.PPW
Storm... Typelll 24hr Tag: Dev.25
NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)
DEFAULT Design Storm File,ID = WAWANY.RNQ Dev..2
Storm Tag Name = Dev.25
Description: 25-year return
Data Type, File, ID = Synthetic Storm SCSTYPES.RNF Typelll 24hr
Storm Frequency = 25 yr
Total Rainfall Depth= 6.5000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs
HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
DEVELOPED TO BAS AREA 7.081 12.1000 80.26
OQutfall OUTFALL JCT 7.081 12.5000 18.31
POND IN POND 7.081 12.1000 80.26
POND OUT POND 7.081 12.5000 18.31 453.65
S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 09:33:02 Date: 08-20-2001




Type.... Executive Summary (Nodes) Page 1.06

| 4 Name.... Watershed Event: 50 yr
File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINEANICOLE\PROJECTS\CALPINE\WWAWA-
POSTBN.PPW
Storm... Typelll 24hr Tag: Dev.50
NETWORK SUMMARY -- NODES .

(Trun.= HYG Truncation: Blank=None; L=lLeft;: R=R§; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ Dev..2

Storm Tag Name = Dev.50
Description: 50-year return

Data Type, File, ID Synthetic Storm SCSTYPES.RNF Typelll 24hr

Storm Frequency = 50 yr

Total Rainfall Depth= 7.0000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
DEVELOPED TO BAS AREA 7.742 12.1000 87.28
Outfall OUTFALL JCT 7.742 12.5000 20.84
POND IN POND 7.742 12.1000 87.28
POND OUT POND 7.742 12.5000 20.84 453.89
S/N: 921205206A80 parsons ,
PondPack Ver: 7.0 (325) Compute Time: 09:33:02 Date: 08-20-2001




-]

I Type.... Executive Summary (Nodes) Page 2.08
Name.... Watershed Event: 100 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... Typelll 24hr Tag: DeviQO

. NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Storm Tag Name = Dev100

Data Type, File, ID Synthetic Storm SCSTYPES.RNF -TypelIl 24hr

Storm Frequency = 100 yr
Total Rainfall Depth= 7.5000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

5 HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
DEVELOPED TO BAS AREA 8.405 12.1000 94,29
Outfall OUTFALL JCT 8.405 12.5000 23.31
POND IN POND 8.405 12.1000 94.29
POND OUT POND 8.405 12.5000 23.31 454.12

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type.... Pond Routing Summary Page 13.34
Name.... POND OUT Tag: Dev..2 Event: 2 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... Typelll 24hr  Tag: Dev..2

LEVEL POOL ROUTING SUMMARY

HYG Dir = C:\PROJECTS\CALPINE\

Inflow HYG file = POSTBASN.HYG - POND IN Dev..2
Outflow HYG file = POSTBASN.HYG - POND OUT Dev..2
Pond Node Data = POND

Pond Volume Data = POND

Pond Outlet Data = OUTLET

No Infiltration

INITIAL CONDITIONS

Starting WS Elev =  448.43 ft

Starting Volume = .000 ac-ft

Starting Outflow = .00 cfs

Starting Infiltr. = .00 cfs

Starting Total Qout= .00 cfs

Time Increment = .1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 37.71 cfs at 12.1000 hrs
Peak Qutflow = 4,25 cfs at 13.0000 hrs
Peak Elevation = 451.98 ft

Peak Storage = 1.788 ac-ft

MASS BALANCE (ac-ft)

Initial Vol = .000

HYG Vol IN = 3.196

Infiltration = .000

HYG Vol OUT = 3.196

Retained Vol = .000

Unrouted Vol = -.000 ac-ft (.008% of Inflow Volume)

S/N: F21501406A80
PondPack Ver: 7.0 (312)

Parsons Energy & Chemicals Inc.
Compute Time: 13:11:34

Date: 03-07-2001




Type.... Pond Routing Summary Page 13.45
Name.... POND OUT Tag: Dev.10 Event: 10 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... TypeIIl 24hr Tag: Dev.10

LEVEL POOL ROUTING SUMMARY

HYG Dir = C:\PROJECTS\CALPINE\

Inflow HYG file = POSTBASN.HYG - POND IN Dev.10
Outflow HYG file = POSTBASN.HYG - POND OUT Dev.10
Pond Node Data = POND

Pond Volume Data = POND

Pond Outlet Data = OUTLET

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 448 .43 ft

Starting Volume = 000 ac-ft

Starting Outflow = 00 cfs

Starting Infiltr. = 00 cfs

Starting Total Qout= 00 cfs

Time Increment = 1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 66.14 cfs at 12.1000 hrs

——t= Peak Qutflow = 13.30 c¢fs at 12.6000 hrs

Peak Elevation = 453.13 ft

Peak Storage = 3.022 ac-ft

MASS BALANCE (ac-ft)

Initial Vol = .000

HYG Vol IN = 5.767

Infiltration = .000

HYG Vol OUT = 5.767

Retained Vol = .000

Unrouted Vol = -.000 ac-ft (.005% of Inflow Volume)
S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type.... Pond Routing Summary Page 8.04

Name.... POND OUT  Tag: Dev.25 Event: 25 yr

File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\WWAWA-

POSTBN.PPW
Storm... Typelll 24hr Tag: Dev.25 /éé@f 21
LEVEL POOL ROUTING SUMMARY ’

HYG Dir = H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\W
Inflow HYG file = POSTBASN.HYG - POND IN Dev.25

Qutflow HYG file = POSTBASN.HYG - POND OUT Dev.25

Pond Node Data = POND

Pond Volume Data = POND

Pond Outlet Data = OUTLET

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 448.43 ft

Starting Volume = 000 ac-ft

Starting Outflow = 00 cfs

Starting Infiltr. = 00 cfs

Starting Total Qout= .00 cfs

Time Increment = .1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 80.26 cfs at 12.1000 hrs
~—aPeak Qutflow = 18.31 cfs at 12.5000 hrs

Peak Elevation = 453.65 ft
Peak Storage = 3.618 ac-ft .

e e E e ———— ..o ----

+ Initial Vol = .000
+ HYG Vol IN = 7.081
- Infiltration = .000
- HYG Vol OUT = 7.081
- Retained Vol = .000
Unrouted Vol = -.000 ac-ft (.004% of Inflow Volume)

S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 09:33:02 Date: 08-20-2001




Type.... Pond Routing Summary Page 8.05

Name.... POND OUT Tag: Dev.50 Event: 50 yr
File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\WWAWA-
POSTBN.PPW

. Storm... TypelIll 24hr  Tag: Dev.S0 /&/\ -
. . &

LEVEL POOL ROUTING SUMMARY

Starting Total Qout
Time Increment

HYG Dir = H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\W
Inflow HYG file = POSTBASN.HYG - POND IN Dev.50
OQutflow HYG file = POSTBASN.HYG - POND OUT Dev.50
Pond Node Data = POND

Pond Volume Data = POND

Pond Qutlet Data = OUTLET

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 448 .43 ft

Starting Volume = 000 ac-ft

Starting Outflow = 00 cfs

Starting Infiltr. = 00 cfs

.1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 87.28 cfs at  12.1000 hrs

———= Peak OQutflow = 20.84 cfs at 12.5000 hrs

Peak Elevation = 453.89 ft

. Peak Storage = 3.904 ac-ft

+ Initial Vol = .000
+ HYG Vol IN = 7.742
- Infiltration = .000
- HYG Vol OUT = 7.742
- Retained Vol = .000

-.000 ac-ft (.004% of Inflow Volume)

Unrouted Vol

S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 09:33:02 Date: 08-20-2001




Type.... Pond Routing Summary Page 13.52
Name.... POND OUT  Tag: Dev100 Event: 100 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... TypelIll 24hr  Tag: Dev1O00

LEVEL POOL ROUTING SUMMARY

Starting Total Qout
Time Increment

HYG Dir = C:\PROJECTS\CALPINE\

Inflow HYG file = POSTBASN.HYG - POND IN Dev100
Outflow HYG file = POSTBASN.HYG - POND OUT Dev100
Pond Node Data = POND

Pond Volume Data = POND

Pond Qutlet Data = OUTLET

No Infiltration

INITIAL CONDITIONS

Starting WS Elev =  448.43 ft

Starting Volume = 000 ac-ft

Starting Outflow = .00 cfs

Starting Infiltr. = .00 cfs

.1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 94.29 cfs at 12.1000 hrs
—3p Peak Outflow = 23.31 c¢fs at 12.5000 hrs

Peak Elevation = 454,12 ft

Peak Storage = 4.185 ac-ft

+ Initial Vol = .000
+ HYG Vol IN = 8.405
- Infiltration = .000
- HYG Vol OUT = 8.405
- Retained Vol = .000

Unrouted Vol -.000 ac-ft (.003% of Inflow Volume)

[i]

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




ATTACHMENT 4b

POST-DEVELOPMENT BYPASS
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Type.... Runoff CN-Area
Name.... POST BYPASS

File.... C:\PROJECTS\CALPINE\WAWA-BYPASS.PPW

RUNOFF CURVE NUMBER DATA

Page 5.01

pavement
gravel
grass

COMPOSITE AREA & WEIGHTED CN --->

Impervious
Adjustment Adjusted
%C %UC CN

...........................................................................
...........................................................................

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
Compute Time: 13:46:33 Date: 03-07-2001

PondPack Ver: 7.0 (312)
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Type . Tc Calces Page 4.01
Name . POST BYPASS
File . C:\PROJECTS\CALPINE\WAWA-BYPASS.PPW
fiﬁé'6?.ééﬁééﬁfﬁAfibﬁ.éAiéﬁLAfbé ........................................
Segment #1: Tc: TR-55 Channel
Flow Area 10.9000 sq.ft
Wetted Perimeter 12.08 ft
Hydraulic Radius .90 ft
Slope .010000 ft/ft
Mannings n .0350
Hydraulic Length 1550.00 ft
Avg .Velocity 3.98 ft/sec
Segment #1 Time: .1083 hrs
Segment #2: Tc: TR-55 Shallow
Hydraulic Length  440.00 ft
Slope .080000 ft/ft
Unpaved
Avg.Velocity 4.56 ft/sec
Segment #2 Time: .0268 hrs
Segment #3: Tc: TR-55 Sheet
Mannings n .0240
Hydraulic Length 100.00 ft
2yr, 24hr P 3.5000 in
Slope .050000 ft/ft
Avg.Velocity 1.11 ft/sec
Segment #3 Time: .0250 hrs
Total Tc: .1601 hrs
S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 14:06:34 Date: 03-06-2001




Type.... Tc Calcs Page 4.02
Name.... POST BYPASS

File.... C:\PROJECTS\CALPINE\WAWA-BYPASS.PPW

=== SCS TR-55 Sheet Flow ssess=s===
Tc = (.007 * ((n * Lf)**0.8)) / ((P**.5) * (S5f**.4))

Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, ft/ft

==== SCS TR-55 Shallow Concentrated Flow ======z========= ===

Unpaved surface:
V = 16.1345 * (S5f**0.5)

Paved surface:
V = 20.3282 * (Sf**0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
St = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 14:06:34 Date: 03-06-2001




Type.... Tc Calcs Page 4.03

Name.... POST BYPASS
File.... C:\PROJECTS\CALPINE\WAWA-BYPASS.PPW

. ==== SCS Channel Flow ====s ==

R = Aq / Wp

V = (1.49 * (R**(2/3)) * (5f**-0.5)) / n
Tec = (Lf / V) / (3600sec/hr)

Where: R Hydraulic radius

Aq = Flow area, sq.ft.

Wp = Wetted perimeter, ft

V = Velocity, ft/sec

Sf = Slope, ft/ft

n = Mannings n

Tc = Time of concentration, hrs
Lf = Flow length, ft

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 14:06:34 Date: 03-06-2001




———‘

Type.... Executive Summary (Nodes) Page 1.01
Name.... Watershed Event: 2 yr
Filte.... C:\PROJECTS\CALPINE\WAWA-BYPASS.PPW

Storm... Typelll 24hr Tag: Dev..2

NETWORK SUMMARY -- NODES .
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

I L . e I I R I I I R R Eediadidid

Data Type, File, ID Synthetic Storm SCSTYPES.RNF Typelll 24hr
2

Storm Frequency =2 yr

Total Rainfall Depth= 3.5000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node 1D Type ac-ft Trun. hrs cfs ft
Outfall OUTFALL €T 2.136 12.1500 23.98
POST BYPASS AREA 2.136 12,1500 23.98

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:46:33 Date: 03-07-2001
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Type.... Executive Summary (Nodes) Page 1.07
Name.... Watershed Event: 10 yr
File.... C:\PROJECTS\CALPINE\WAWA-BYPASS.PPW
Storm... Typelll 24hr Tag: Dev.10

' NETWORK SUMMARY -- NODES

(Trun.= HYG Truncation: Blank=None; L=lLeft; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Storm Tag Name = Dev.10

Data Type. File, ID = Synthetic Storm SCSTYPES.RNF TypelIlIl 24hr
Storm Frequency = 10 yr

Total Rainfall Depth= 5.5000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node 1D Type ac-ft Trun. hrs cfs ft
Outfall OUTFALL JCT 4.693 12.1500 53.54
POST BYPASS AREA 4.693 12.1500 53.54

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:46:33 Date: 03-07-2001




Type.... Executive Summary (Nodes) Page 1.03

Name.... Watershed Event: 25 yr
File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE \WWAWA-
BYPASS.PPW

Storm... Typelll 24hr  Tag: Dev.25 &\/’ > .

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ

Storm Tag Name = Dev.25
Description: 25-year return

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF TypeIII 24hr
Storm Frequency = 25 yr

Total Rainfall Depth= 6.5000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
Outfall OUTFALL JCT 6.091 12.1500 69.24
POST BYPASS AREA 6.091 12.1500 69.24
S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 10:50:21 Date: 08-20-2001




Type.... Executive Summary (Nodes) Page 1.04

Name.... Watershed Event: 50 yr
File.... H:\MY DOCUMENTS\A9698\PROJECTS\CALPINE\NICOLE\PROJECTS\CALPINE\WWAWA-
BYPASS.PPW

Storm... TypellI 24hr Tag: Dev.S50 &tf 2

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ

Storm Tag Name = Dev.50
Description: 50-year return

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF TypeIIl 24hr

Storm Frequency = 50 yr
Total Rainfall Depth= 7.0000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. hrs cfs ft
Outfall OUTFALL JCT 6.808 12.1500 77.20
POST BYPASS AREA 6.808 12.1500 77.20

S/N: 921205206A80 parsons
PondPack Ver: 7.0 (325) Compute Time: 10:50:21 Date: 08-20-2001




Type.... Executive Summary (Nodes) Page 1.09
Name.... Watershed Event: 100 yr
File.... C:\PROJECTS\CALPINE\WAWA-BYPASS.PPW

Storm... Typelll 24hr Tag: Dev100

NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Data Type, File, ID = Synthetic Storm SCSTYPES.RNF TypelIl 24hr
Storm Frequency = 100 yr
Total Rainfall Depth= 7.5000 in
Duration Multiplier = 1
. Resulting Duration 24,0000 hrs
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

HYG Vol Qpeak Qpeak Max WSEL
Node ID Type ac-ft Trun. bhrs cfs ft
Outfall OUTFALL JCT 7.536° 12.1500 85.21
POST BYPASS AREA 7.536 12,1500 85.21

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:46:33 Date: 03-07-2001
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ATTACHMENT 5

FIRST FLUSH ANALYSIS

WAWA-1-DC-SDS-CE-001 R0.doc THIS IS A DESIGN RECORD Form EP3-1 3/97




Type.... 1st Flush Page 1.01
Name.... BMP1ST 10

File.... C:\PROJECTS\CALPINE\WAWA-PQOSTBN.PPW

BMP FIRST FLUSH CALCULATIONS

.5000 in
16.280 acres

First Flush Depth
Drainage Area

Volume = Flush Depth * Drainage Area

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 12:47:33 Date: 03-07-2001




Type.... Pond Rou

ting Summary

Name.... FIRST FLUSH TIME

File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

HYG Dir
Inflow HYG file
Outflow HYG file

Pond Node Data
Pond Volume Data
Pond Outlet Data

No Infiltration

LEVEL POOL ROUTING SUMMARY

C:\PROJECTS\CALPINE\
NONE STORED - Zero Inflow
NONE STORED - FIRST FLUSH TOUT

H o

INITIAL CONDITIONS

Starting WS Elev
Starting Volume

Starting Outflow
Starting Infiltr

Starting Total Qout

Time Increment

= pond
= POND
= QUTLET
= 450.63 ft
= 673 ac-ft
= 15 c¢fs
. = 00 cfs
= .15 ¢fs
= .5000 hrs

Peak Inflow
Peak Outflow
Peak Elevation
Peak Storage =

= .00 ¢fs at .5000 hrs
= .15 c¢fs at .5000 hrs
= 450.61 ft

.662 ac-ft

Initial Vol
HYG Vol IN
Infiltration
HYG Vol OUT
Retained Vol

Unrouted Vol

S/N: F21501406A80
PondPack Ver: 7.0

~-.000 ac-ft (.036% of Qutflow Volume)

Parsons Energy & Chemicals Inc.

(312) Compute Time: 15:49:16 Date:

Page 6.02

03-07-2001




Type...

Name....

File..

. Pond Routed HYG (total out)

FIRST FLUSH TIME

. C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

POND ROUTED TOTAL OUTFLOW HYG...

HYG file =

HYG 1D = FIRST FLUSH TOUT

HYG Tag =

Peak Discharge = .15 c¢fs
Time to Peak = .5000 hrs
HYG Volume = .672 ac-ft

WARNING: Hydrograph truncated on left side.

HYDROGRAPH ORDINATES (cfs)

Page 6.03

Output Time increment = .5000 hrs
Time on left represents time for first value in each row.

15 15 15
15 .15 15
15 .15 15
15 .15 15
15 .15 15
14 .14 14
14 .14 14
14 .14 14
14 .14 14
14 .14 14
13 .13 13
13 .13 13
13 .13 13
13 .13 13
13 .12 12
12 .12 12
12 .12 12
12 .12 12
11 .11 11
11 .11 11
11 .11 11
10 10 10
10 .10 10
09 .09 0%
09 .08 08
07 .07 07
06 .06 06
02 .01 01

S/N: F21501406A80 Parsons Energy & Chemicals Inc.

PondPack Ver: 7.0 (312)

Compute Time: 12:50:38

15 .15
15 .15
15 .15
15 .15
15 .14
14 .14
14 .14
14 .14
14 .14
.14 .13
13 .13
13 .13
13 .13
13 .13
12 .12
12 .12
12 .12
.12 .12
11 .11
11 .11
10 .10
.10 .10
09 .09
09 .09
08 .08
07 .07
.04 .02
.00 00

Date: 03-07-2001
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Type.... SCS Unit Hyd. Summary Page 7.06
Name.... DEVELOPED TO BAS Tag: Dev..3 Event: .3 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... Typelll 24hr  Tag: Dev..3

. SCS UNIT HYDROGRAPH METHOD

STORM EVENT: year storm
Duration 24.0000 bhrs Rain Depth = 1.0000 in
Rain Dir C:\HAESTAD\PPKW\RAINFALL\

SCSTYPES .RNF - Typelll 24hr

Rain File -1ID
e Default Curvilinear

Unit Hyd Typ

HYG Dir C:\PROJECTS\CALPINE\
HYG File - ID POSTBASN.HYG - DEVELOPED TO BAS Dev..3
Tc .1161 hrs

g unnuninw

Drainage Area 16.280 acres Runoff CN= 89

Computational Time Increment = .
Computed Peak Time = 12.1219 hrs
Computed Peak Flow = 4.45 cfs

Time Increment for HYG File = .1000 hrs

Peak Time, Interpolated Output = 12.1000 hrs

Peak Flow, Interpolated Output = 4.29 cfs
WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

P . I

ID:DEVELOPED TO BAS

CN = 89

. Area = 16.280 acres
S = 1.2360 in
0.25 = .2472 1in

Cumulative Runoff

.2850 in
.387 ac-ft

HYG Volume... .386 ac-ft (area under HYG curve)
«x=*xx UNIT HYDROGRAPH PARAMETERS *****

.11611 hrs (ID: DEVELOPED TO BAS)
.01548 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 158.87 cfs
Unit peak time Tp = .07741 hrs
Unit receding limb, Tr = .30963 hrs
Total unit time, Tb = .38703 hrs

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001
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Type.... Executive Summary (Nodes) Page 2.05
Name.... Watershed Event: .3 yr
File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

Storm... Typelll 24hr Tag: Dev..3

‘ NETWORK SUMMARY -- NODES
(Trun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = WAWANY.RNQ wawa

Storm Tag Name = Dev..3
Description: 1 inch storm

Data Type, Fiie, 1D Synthetic Storm SCSTYPES.RNF Typelll 24hr

Storm Frequency = .3 yr

Total Rainfall Depth= 1.0000 in
Duration Multiplier = 1
Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

I HYG Vol Qpeak Qpeak Max WSEL
' Node ID Type ac-ft Trun. hrs cfs ft
DEVELOPED TQ BAS AREA .386 12,1000 4.29
OQutfall OUTFALL JCT .386 16.2000 .12
POND IN  POND .386 12.1000 4.29
POND OUT POND .386 16.2000 .12 449.93

S/N: F21501406A80 Parsons Energy & Chemicals Inc.
PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type.... Pond Routing Summary

Name.... POND

OUT Tag: Dev..3

File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW
Storm... Typelll 24hr  Tag: Dev..3

HYG Dir
Inflow HYG file
Outflow HYG file

Pond Node Data
Pond Volume Data
Pond Outlet Data

No Infiltration

LEVEL POOL ROUTING SUMMARY

C:\PROJECTS\CALPINE\
POSTBASN.HYG - POND IN Dev..3
POSTBASN.HYG - POND OUT Dev..3

POND
POND
OUTLET

INITIAL CONDITIONS

Starting WS Elev
Starting Volume
Starting Outflow
Starting Infiltr

Starting Total Qout

Time Increment

448 .43 ft
.000 ac-ft

.00 c¢fs

. cfs

.00 cfs

.1000 hrs

W uwuuwaun
o
o

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow
Peak Outflow

= 4.29 cfts at 12.1000 hrs
= .13 c¢fs at 16.2000 hrs

Unrouted Vol

S/N: F21501406A80

Peak Elevation = 449,93 ft
Peak Storage = .259 ac-ft
MASS BALANCE (ac-ft)

+ Initial Vol = .000

+ HYG Vol IN = .386
Infiltration = .000
HYG Vol OUT = .386
Retained Vol = .000

-.000 ac-ft (.070% of Inflow Volume)

Parsons Energy & Chemicals Inc.

Page 13.41
Event: .3 yr

PondPack Ver: 7.0 (312) Compute Time: 13:11:34 Date: 03-07-2001




Type.... Pond Routed HYG (total out)
Name.... FIRST FLUSH TIME

File.... C:\PROJECTS\CALPINE\WAWA-POSTBN.PPW

POND ROUTED TOTAL OUTFLOW HYG...

HYG file
HYG ID = FIR
HYG Tag =
Peak Discharge
Time to Peak
HYG Volume

WARNING: Hydrograph truncated on left side.

Time on left represents time for first value

S/N: F21501406A80 Parson
PondPack Ver: 7.0 (312)

ST FLUSH TOUT

= .12 cfs
= .5000 hrs
= .258 ac-ft

HYDROGRAPH ORDINATES (cfs)

Output Time increment = .5000 hrs

12 .12
.12 .12
12 .12
.12 12
.11 11
11 11
.10 10
.10 .10
10 .09
.09 .09
08 08
.07 07
.04 .03
00 .00

s Energy & Chemicals Inc.
Compute Time: 13:42:50

Date:

in each row.

Page 6.03

03-07-2001




Elev. (ft)

44957

449.0

448.51

Elev. vs. Time
FIRST FLUSH TOUT

10

T

20
Time (hrs)

30

Currently Plotted Curves
FIRST FLUSH TOUT




Volume vs. Time
FIRST FLUSH TOUT

‘ 0.25

0.207
| g
‘ E- 0.157 Currently Plotted Curves
g FIRST FLUSH TOUT
| 9 0.107
0.057

0 10 20 30
Time (hrs)
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L00-218\{TOPO

MIDDLETOWN, NY, 1969; PHOTOINSPECTED 1976

— %)

BASE MAP 1S A PORTION OF THE FOLLOWING 7.5’ USG5 TOPOGRAPHIC QUADRANGLE:

Foot of John Etrest
lowanll, bEA 01852

OTRETO-500

SITE LOCUS MAP

WAWAYANDA ENERGY CENTER
WAWAYANDA, NEW YORK

FIGURET-1 | recimo.z9ibs
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Project Description

Worksheet Triangular Channe
Flow Element Triangular Channe
Method Manning's Formulz
Solve For Channel Depth -
input Data

Mannings Coeffic 0.035

Slope 010000 ft/ft

Left Side Slope 3.00 H:V
Right Side Slope  3.00 H:V

Discharge 4235 cfs
Results

Depth 1.89 ft
Flow Area 10.7 ft2
Wetted Perim 11.86 ft
Top Width 11.35 ft
Critical Depth 1.65 ft
Critical Slope 0.020400 fi/ft
Velocity 3.95 fi/s

Velocity Head 024 ft
Specific Energ 2.13 ft
Froude Numb: 0.72
Fiow Type  Subcritical

c:\projects\calpine\wawayanda\wawa swale1.fm2

Worksheet
Worksheet for Triangular Channel

qu\ei ’

Project Engineer: Joet Caves
PARSONS FlowMaster v6.0 [614e)

04/09/01 02:26:55 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Wawayanda Energy Center
Worksheet for Trapezoidal Channel

e

bons 4

Project Description

Project File h:\my documents\a9698\projects\calpine\nicole\projects\calpine\wawayanda\wawa
Worksheet Swale 1B

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data - ; ‘ ,
Mannings Coefficient 0.053 .o ] - /9
Channel Slope 0.100000 fuft M fin of Swale = |- .28 =042
Left Side Slope 3.000000H :V 4

Right Side Slope 3.000000H :V > (.30 / ((99 o ) 0/
Bottom Width 200 6

Discharge 10.00 cfs

Results

Depth 0.58 ft

Flow Area 2.15 f2

Wetted Perimeter  5.64 ft _——J';

Top Width 546  ft /\ 11w 3

Critical Depth 0.66 ft <

Critical Slope 0.056296 fi/ft 2|

Velocity 4.66 ft/s ’

Velocity Head 0.34 ft

Specific Energy 0.91 ft

Froude Number 1.31

Flow is supercriti

cal.

07/13/01
11:05:50 AM

FlowMaster v5.13
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




SWALES 2 53

SWALE | AREA "C" Tc 1100 FLOW IMP. | STONE | LAWN
NUMBER | ACRES MINUTES cfs AREA | AREA | AREA
2 0.49] 0.521429 5 9.1} 2.32505 0.13 0.05 0.31
3 0.31] 0.474194 5 9.1 1.3377 0.07 0 0.24




Worksheet
Worksheet for Trapezoidal Channel

SWALE 2

Project Description

Flettest stope

Worksheset Trapezoidal Channe

Flow Elemaent Trapezoidal Channe¢

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.035

Slope 010000 fuft

Left Side Slope 3.00 H:V

Right Side Slope  4.00 H:V

Bottom Width 2.00

Discharge 2.33 cfs

Results

Depth 0.39 ft

Flow Area 1.3 ft?

Wetted Perimv 4.84 ft

Top Width 4.73 ft

Critical Depth 0.29 ft

Critical Slope 0.030484 fvft

Velocity 1.78 ft's

Velocity Head 0.05 ft

Specific Energ 0.44 ft

Froude Numb: 0.60

Flow Type  Subcritical

. . Project Engineer: Joel Caves

c:\projects\calpine\wawa2.fm2 PARSONS FlowMaster v6.0 [614e]

03/07/01 03:29:51 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Page 1 of 1




Project Description

Worksheet Trapezoidal Chann¢

Flow Element Trapezoidal Channe

Method Manning's Formula

Solve For Channsl Depth

Input Data

Mannings Coeffic 0.035

Slope 043000 f/ft

Left Side Slope 3.00 H:V

Right Side Slope  4.00 H:V

Bottom Width 2.00 ft

Discharge 233 cfs

Results

Depth 0.27 ft

Flow Area 08 ft?

Woetted Perim: 394 ft

Top Width 386 fi

Critical Depth 0.29 ft

Critical Slope  0.030484 fi/ft

Velocity 2.99 fs

Velocity Head 0.14 ft

Specific Energ 0.40 ft

Froude Numb: 1.17

Flow Type  Supercritical
c:\projects\calpine\wawaz2.fm2

03/07/01 03:32:24 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Worksheet
Worksheet for Trapezoidal Channel

SwaLE 2.
STEEPEST SLOPE
Project Engineer: Joel Caves
PARSONS FlowMaster v6.0 [614e]

Page 10of 1




Worksheet
Worksheet for Trapezoidal Channel

SwWhLE 2
Project Dascription
Worksheet Trapezoidal Channe
Flow Element Trapezoidal Channe
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coeffic 0.110 o= redardence. coed€, ¢ sent
Slope .010000 fi/ft

Left Side Slope 300 H:V
Right Side Slope 400 H:V

Bottom Width 2.00 ft
Discharge 2.33 cfs
Results

Depth 0.69 ft
Flow Area 3.0 ft2
Woetted Perim: 7.00 ft

. Top Width 6.80 ft

Critical Depth 0.29 ft
Critical Slope 0.301102 fvft
Velocity 0.77 fus
Velocity Head 0.01 ft
Specific Energ 0.70 ft
Froude Numb: 0.20

. Flow Type  Subcritical

De$+h of Swelg =1 00 FT «0.C4 FT = CFT

free board = 0.3 £ T 2 0.30 &7 (%u"MO()

Project Engineer: Joel Caves
c:\projects\calpine\wawa2.fm2 PARSONS FlowMaster v6.0 [614e]
03/09/01 08:32:01 AM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 0of 1




Worksheet

Worksheet for Trapezoidal Channel .
Swele 3
Project Description
Worksheet Trapezoidal Channt
Flow Element Trapezoidal Channe
Method Manning's Formula
Solve For Channel Depth

Input Data i Z
Mannings Coeffic 0.035 C 1 E at. ‘/ /
Slope 017400 fUft ey

Left Side Slope 3.00 H:V

Right Side Slope  3.00 H:V - /
Bottom Width 2.00 ft /

Discharge 1.34 cfs *% 0 // Wl? %[W'/’o -

Results

Depth 0.26 ft

Flow Area 0.7 ft2

Wetted Perimy 3.62 ft

Top Width 354 ft

Critical Depth 0.21 ft

Critical Slope 0.032959 ft/ft

Velocity 1.89 ft/s
Velocity Head 0.06 ft
Specific Energ 0.31 ft
Froude Numb 0.74
Flow Type  3Subcritical

Project Engineer: Joel Caves
c:\projects\calpine\wawa2.fm2 PARSONS FlowMaster v6.0 [614e€]
03/09/01 08:34:04 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Worksheet
Worksheet for Trapezoidal Channel

Swale 3

Project Description

Worksheet Trapezoidal Channt
Flow Efement Trapezoidal Channt
Method Manning’s Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.098 4 reterdoance (0 ¢€ £€
Slope .017400 fi/ft

Left Side Slope 3.00 H:V

Right Side Slope  3.00 H:V

Bottom Width 2.00 ft

Discharge 1.34 cfs

Results

Depth 0.44 ft

Flow Area 1.5

Wetted Perim 4.80 ft

Top Width 4.66 ft

Critical Depth 0.21 ft

Critical Slope 0.258396 ft/ft

Velocity 0.91 fts

Velocity Head 0.01 ft

Speclfic Energ 0.46 ft

Froude Numb 0.29

Flow Type  Subcritical

Deptn of Swale = 100 T —O.HUFT 20,5657

Freevboovrdr= 0.SCFT >0.30FT (%gu 1r~enl)

c:\projects\calpine\wawa2.fm2
03/09/0% 08:34:23 AM

Project Engineer: Joel Caves

PARSONS
© Haestad Methods, Inc. 37 Brockside Road Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.0 [614¢]}
Page 1 of 1
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SPILL PREVENTION AND CONTROL




Original: January 1995 Caipine Newark, Inc. DPCC/DCR Plan

Revision 1: November 1995 ’ Revision 3: September 1998
Revision 2: August 1997 Revision 4: April 2000
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PART I: INTRODUCTION

SECTION I: REGULATORY REVIEW

This Discharge Prevention, Containment, and Countermeasure (DPCC) Plan and Discharge Cleanup
and Removal (DCR) Plan, and Spill Prevention Control and Countermeasure (SPCC) Plan, hereafter
referred to as the "DPCC/DCR Plan" has been prepared for the Calpine Newark, Inc. Facility
(Facility) to meet the requirements as defined in New Jersey Administrative Code (N.J.A.C.) at 7:1E-1
et seg. and Title 40 of the Code of Federal Regulations (CFR) at Part 112. This DPCC/DCR Plan has
the full approval and total support of Calpine Newark, Inc. which will commit the necessary
resources required for implementation. The intent of this DPCC/DCR Plan is to provide a working
document meeting the requirements of the following three regulatory-mandated documents:

L Spill Prevention Control and Countermeasure (SPCC) Plan - 40 CFR 112;

° Discharge Prevention, Containment, and Countermeasure (DPCC) Plan - N.J.A.C. 7:1E-4.2;
and

° Discharge Cleanup and Removal (DCR) Plan - N.J.A.C. 7:1E-4.3. -

1.1 Applicable Federal Statutes and Regulations

1.1.1 Federal Water Pollution Control Act (33 USC 1251 et seq.)

The Federal Water Pollution Control Act (FWPCA) established the legislative authonty for the United
States Environmental Protection Agency (USEPA) to adopt regulations concerning discharges of oil
(40 CFR 110) and o1l pollution prevention (40 CFR 112). Oil pollution prevention regulations apply
to non-transportation-related onshore and offshore facilities that handle oil which could reasonably be
expected to reach the navigable waters of the United States or adjoining shorelines in the event of a
spill.

Asrequired by 40 CFR 112.3, a SPCC Plan must detail various aspects of spill prevention and control
to be implemented at a facility. This DPCC/DCR Plan satisfies these requirements and also serves as
the SPCC Plan for the Facility.

The FWPCA further provides USEPA with authority to adopt regulations which designate hazardous
substances (40 CFR 116) and notification requirements for reportable quantities (RQ) of spills of
hazardous substances (40 CFR 117). Notification requirements for these hazardous substance spills
are included in this document.

The United States Coast Guard (USCG) subsequently adopted regulations pursuant to the FWPCA
concerning notification procedures for discharges of oil and hazardous substances and procedures for
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removal of discharged oil (33 CFR 153). Regulations applicable to marine oil transfer facilities are set
forth in 33 CFR 154 and 156. The Facility does not own or operate a marine transfer facility.

1.1.2 Comprehensive Environmental Response, Compensation, and Liability Act
(42 USC 9601 et seq.)

Among other things, the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) established the legislative authority for USEPA to adopt regulations concerning RQs for
releases of hazardous substances (40 CFR 302). These regulations describe notification requirements
if a reportable spill of a hazardous substance occurs. "Hazardous wastes" are defined as "hazardous
substances" under CERCLA. Notification requirements for reportable spills of hazardous substances
are included in this document.

1.1.3 Emergency Planning and Community Right-to-Know Act (42 USC 11001 et seq.)
Section 302 of the Emergency Planning and Community Right-to-Know Act (SARA Title II)
requires USEPA to publish a list of Extremely Hazardous Substances and threshold planning
quantities. Section 304 establishes requirements for immediate reporting of certain releases of
Extremely Hazardous Substances. Regulations promulgated pursuant to these sections of the Act are
set forth in 40 CFR 355. Specifically, if a RQ of an Extremely Hazardous Substance is released and
non-Facility personnel could be exposed, Local Emergency Planning Committees (LEPC) and the
State Emergency Response Commission must be notified in addition to the National Response Center.
Notification requirements for reportable spills of Extremely Hazardous Substances are included in this
DPCC/DCR Plan. '

1.1.4 Resource Conservation and Recovery Act (42 USC 6901 et seq.)

The Resource Conservation and Recovery Act (RCRA) was enacted by Congress in 1976 to provide
for the safe disposal of discarded materials and to regulate the management of hazardous waste.
Hazardous materials or products are not regulated under RCRA. Subtitle C of RCRA addresses five
major elements for the management of hazardous waste:

1. Classification of waste and hazardous waste;

Cradle-to-grave manifest system, record keeping and reporting requirements;
3. Standards to be followed by generators, transporters and owners or operators of treatment,
storage, or disposal facilities;
4. Enforcement of the standards through a permitting program and civil penalty policies; and
5. The authorization of State programs to operate in lieu of the federal RCRA program.
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1.1.5 Occupational Safety and Health Administration (OSHA) Hazardous Waste

Operations and Emergency Response Regulations (42 USC 6901 et seq.)
Any employer whose employees are engaged in emergency response must comply with the provisions
of 29 CFR 1910.120. This regulation requires employers to prepare and implement an emergency
response plan that addresses pre-emergency planning, actions to be taken in the event of an
emergency, and post-emergency actions. In addition, employees serving on an emergency response
team must receive in-depth emergency response training.

1.2 Applicable New Jersey Statutes and Regulations

1.2.1 Spill Compensation and Control Act (N.J.S.A. 58:10-23.11 et seq.)

Among other things, the Spill Compensation and Control Act (Spill Act) authorized the New Jersey
Department of Environmental Protection (NJDEP) to adopt regulations implementing spill prevention
and control guidelines, procedures, and requirements. These regulations, set forthin N.J.A.C. 7:1E-1 -
et seq., are applicable to major facilities that handle petroleum and other hazardous substances. These
regulations require that such facilities prepare a DPCC Plan and a DCR Plan. The regulations also
establish inspection, record keeping, training, notification and reporting requirements. This
DPCC/DCR Plan serves as the DPCC and DCR Plan for the Facility. -

1.2.2 New Jersey Solid Waste Management Act (N.J.S.A. 13:1E-1 et seq.)

The New Jersey Solid Waste Management Act (INJSWMA) establishes a statutory framework for the
management and coordination of New Jersey's Hazardous Waste Management Program. The Act
authorizes the NJDEP to promulgate and administer regulations governing the identification and
management of hazardous waste. New Jersey has been authorized to develop and implement its own
hazardous waste management program by the USEPA pursuant to RCRA. In many respects, New
Jersey's regulations exceed RCRA requirements by regulating more wastes and providing for fewer
exceptions and exclusions than allowed under RCRA.

1.2.3 New Jersey Underground Storage Tank Law (N.J.S.A. 58:10A-21-37)

The New Jersey Underground Storage Tank (UST) Law and Regulations (N.J.A.C. 7:14B) are
applicable to non-residential storage tanks with capacities in excess of 1,100 gallons. These
regulations establish requirements for construction, testing, inspection, containment, monitoring, and
decommissioning of USTs. The Facility does not have any USTs.

1.2.4 New Jersey Toxic Catastrophe Prevention Act (N.J.S.A. 13:1K-19 et seq.)

The New Jersey Toxic Catastrophe Prevention Act (TCPA) was established to prevent large-scale
releases of Extraordinarily Hazardous Substances to the environment. TCPA authorized NJDEP to
adopt implementing regulations N.J.A.C. 7:31-1 et seq. which apply to industrial facilities that use,
store, or manufacture listed Extraordinarily Hazardous Substance chemicals in excess of the
registration quantity. Registrants are required to develop and implement a Risk Management Program
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(RMP) approved by NJDEP.

Anhydrous Ammonia, a TCPA chemical, is currently used at the Facility below TCPA registration
quantity. The Facility has de-registered under TCPA, but still follow parts of the TCPA RMP.

SECTION 2: SITE-SPECIFIC INFORMATION

In response to the NJDEP rules (N.J.A.C. 7:1E-1 et seq.) for "Discharges of Petroleum and Other
Hazardous Substances", the Facility, located in Newark, New Jersey, supplies the following
information to address Parts 4.2 and 4.3 of Subchapter 4 of N.J.A.C. 7:1E concerning the
development of a DPCC Plan and a DCR Plan for the Facility. This Plan is maintained by Calpine
Eastern Corporation and distribution of this Plan, including all amendments, is as follows:

Copy 1 - Facility Manager;

Copy 2 - Shift Supervisor (Control Room);

Copy 3 - Facility Operations Manager and

Copy 4,5 - New Jersey Department of Environmental Protection (Bureau of

Discharge Prevention).

The Facility is capable of generating 60 MW of electrical power. Electricity is produced utilizing a
steam turbine generator and a combustion turbine generator. Steam for the steam turbine is supplied
by a steam header from the Newark Boxboard Company while the combustion turbine generator
operates utilizing natural gas or kerosene from two aboveground storage tanks.

The date of initial operation for the Facility was November 7, 1990, however, operations ceased on
December 25, 1992 after a serious fire. Following reconstruction of the Facility, Plant operations
resumed in October 1993.

Detailed engineering plans of the Facility are available on-site in the Facility administrative offices.
Regulatory agency inspectors and authorized personnel may gain access to these plans by contacting
the Facility Manager or Operations Manager during normal working hours. Telephone numbers of
these personnel are listed under the Emergency Telephone Numbers Tab. In addition, there are no
groundwater monitoring activities on-site.

SECTION 3: CERTIFICATIONS

Calpine Newark, Inc. includes the following certifications in order to comply with N.J.A.C. 7:1E-
4.11(a), (b) and (e). A SPCC certification pursuant to 40 CFR 112.3(d) is also included. In addition,
Calpine Newark, Inc. can demonstrate financial responsibility (N.J.A.C. 7:1E-4.4) for taking
corrective actions (See Appendix B) resulting from the discharge of a hazardous substance and for the
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removal of any abandoned structure owned or operated, as the case may be, for the owner or operator.
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3.1 Corporate Officials (N.J.A.C. 7:1E-4.11(a))
I certify under penalty of law that the information provided in this document is, to the best
of my knowledge, true, accurate, and complete. 1 am aware that there are significant civil and
criminal penalties, including the possibility of fines or imprisonment or both, for submitting
false, inaccurate, or incomplete information.

Date
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As reflected in the above noted changes Calpine Newark, Inc. has replaced NRG Generating (Newark)
Cogeneration Inc. [whom had previouslyreplaced O’Brien (Newark) Cogeneration Management Inc.]
as the owner of record of the cogeneration facility. Since no changes have been made to this
document relative to the Environmentally Sensitive Area Protection Plan a revised certification for
Section 3.2 has not been made. Additionally, since no physical changes were made to the facility a
revised professional certification in Section 3.3 also has not been provided.
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NG Generating {Newark) Cogeneration, luc.

. fermerly, O"Orico (Newasd) Cogencrstion
l" . Newark Cogencration Facility
Janwary 1995

3.2 Lcologist and Ornithologist (NJAC 7:11-4.11(e))

"1 centify that the Envirommentally Sensitive Arca Prolection Plan (ESAPP) included in
Part 1V of this DPCC/DCR Plan for O'Brien's Newark Cogencration Facility, based on
acceptable scientific mcthods and the -best information available at the time of this
submission, identifies those cavironmentally sensitive arcas that could be alfected by a
discharge from this facility and the scasonal sensitivities of those arcas, provides for
protection from, and mitigation of any polential adverse iimpact on the identified arcas,

and for an environmental assessment in the event of a dischiarge.

)

) / L"Lt-v)

/. /// _
\ // R .’L,, . } /‘")(/ ;,:_),

Thomas J. Bcl(on;/,M.A.
‘ " Ecologist and Ontithologist .
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O'Brica (Newask) Cogeneratioa
{ Newark Cogencnticn Pacility
{ January 1995

3.3 Registercd Professional Engineer Certification
I hereby certify that I have cxamined the [facility known as O'Brien (Newark)
Cogeneration and that I am familiar with the provisions of 40 CFR 112, "Oil Pollution
Prevention”. 1 certify that the O'Brien’(Newark) Cogenceration DPCC/DCR Plan dated
January, 1995, has been preparcd in accordance willi good engincering practices.

/(,/,ﬁ’,//,u £ gﬂ}@a,u

Printed Name of Registered Professtonal Engineer
g g

: &!Jt : %ﬁ‘?/{’f\——

-4

“Signature of Registered Professional Engineer

| Dalc Signed 3/27 /65 " Régistration No. 29907

PE Secal

e
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SECTION 4: AMENDMENTS TO PLAN (N.J.A.C. 7:1E-4.8)

Written notice shall be provided to the NJDEP at least 60 days prior to commencement of any new
construction or installation, substantial modification or replacement of an aboveground storage tank
or storage space, any appurtenant structures, or leak detection or other monitoring, prevention or
safety system or device.

Within 30 days, any change in Facility design, construction, operation or maintenance which could
matenially affect the potential for discharges will be reported to NJDEP. This DPCC/DCR Plan will
be updated to reflect the change prior to submittal for approval. Amendments to this DPCC/DCR
Plan will be certified in accordance with N.J.A.C. 7:1E-4.11. Amendments to this Plan will be
implemented promptly upon approval by the NJDEP.

At least once every three years, this Plan will be reviewed and evaluated by the Operations Manager
and Facility Manager to assure continued compliance with regulations and to ensure that the Plan still
reflects actual practices. A renewal notice will be sent to NJDEP which will consist of the revised
Plan or a certification stating the existing Plan on file is current. The renewal will be certified in
accordance with N.J.A.C. 7:1E-4.11, and as appropriate, with 40 CFR 112.

The following table for amendments and review shall be updated whenever changes or amendments
to this DPCC/DCR Plan are made.
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Revision 1: November 1995
Revision 2: August 1997

DPCC/DCR PLAN TABLE FOR AMENDMENTS AND REVIEW

4.1 DPCC/DCR Plan Review
Reviews to this Plan will be made on a regular basis and recorded below. Amendments to this Plan
shall be reviewed by the Operations Manager and Facility Manager to determine the need for
certification by a New Jersey Registered Professional Engineer.

Date

Authorized Signature

Section Changed or Reviewed
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SECTION 5: CROSS-REFERENCE TABLE FOR 40 CFR 112 AND N.J.A.C. 7:1E-1 et seq.

5.1 SPCC and DPCC/DCR Cross-Reference Table

The following table has been created to satisfy the requirements as set forth in a jointly prepared
document by the USEPA Region II and the NJDEP to assist facilities combining their SPCC and
DPCC/DCR Plans. Since the following DPCC/DCR Plan does not follow the sequence of 40 CFR
112.7, this cross-reference table is to be used to find the applicable sections within this Plan in
accordance with 40 CFR 112.7.

40 CFR 112 APPLICABLE SECTION IN DPCC/DCR PART | PAGE
CITATION PLAN (N.J.A.C. 7:1E-1 et seq.) NUMBER
112.7(a) 1.7 Discharge History I -3
112.7(b) 4.1.1 Discharge Scenarios 1\Y v-29 °
112.7© 2.4.1 Containment Systems o -6
2.4.2 Diversionary Systems -8
112.7(e)(1)(1) 2.4.1.1 Outdoor Tanks I -6
2.10 Housekeeping and Maintenance I-12
112.7(e)(1)(11) N/A (No discharge to water) e -—--
112.7(e)(1)(11) N/A - —
112.7(e)(1)(1v) N/A - —
112.7(e)(1)(v) N/A —-- —
112.7(e)(2)(i) 2.1.1 Outdoor Storage Tanks i} -4
112.7(e)(2)(i1) 2.4 Secondary Containment/Diversion Systems I -6
112.7(e)(2)(iit) N/A - -
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40 CFR 112 APPLICABLE SECTION IN DPCC/DCR PART | PAGE
CITATION PLAN (N.J.A.C. 7:1E-1 et seq.) NUMBER
112.7(e)(2)(1v) N/A - -
112.7(e)(2)(v) N/A - ----
112.7(e)(2)(v1) 2.2 Matrix Analysis For Tank Testing I -5
112.7(e)(2)(vii) N/A — —
112.7(e)(2)(ix) N/A —- —
112.7(e)(2)(x) 2.10 Housekeeping and Maintenance I 0-12
112.7(e)(2)(x1) 2.4.1.3 Mobile or Portable Tanks II -7
112.7(e)(3)(1) 2.6 In-Facility Pipes For Hazardous Substances 1 0-10
112.7(e)(3)(11)
. 112.7(e)(3)(111) 2.9.5 Pipeline Inspections I o-12
| 112.7(e)(3)(1v) 2.10 Housekeeping and Maintenance I -12
112.7(e)(3)(v) 2.9.5 Pipeline Inspections I -12
112.7(e)(4)(1) 2.3 Tank Truck Transfer Areas Ii -5
112.7(e)(4)(i1)
112.7(e)(4)(ii1)
112.7(e)(4)(iv)
112.7(e)(8) 2.10.2 Inspections and Preventative Maintenance | I o-14
112.7(e)(9) 2.12 Description of Security I -16
| 112.7(e)(10) 2.11 Training Program i -14
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PART II: DISCHARGE PREVENTION, CONTAINMENT, AND
COUNTERMEASURE PLAN AND SPILL PREVENTION CONTROL
AND COUNTERMEASURE PLAN

SECTION 1: GENERAL INFORMATION

Part 4.2 of Subchapter 4 of N.J.A.C. 7:1E specifically states, "the owner or operator of a major
JSacility shall prepare a DPCC Plan demonstrating compliance with the standards in N.J.A.C. 7:1E-2,
and shall appoint a response coordinator for each site who shall be responsible for insuring
compliance with the DPCC Plan, the Act, and this Chapter. The response coordinator shall be
responsible for submission of all reports required by this chapter to the Department."

The sections in Part II outline the DPCC Plan requirements for the Facility.

1.1 Facility Information (N.J.A.C. 7:1E-4.2(b)1)

Name: Calpine Newark, Inc.

Address: 35 Blanchard Street Newark, NJ 07105
Phone Number: (973) 817-7936

Town: Newark

County: Essex

Coordinate Centroid (NJ): 2,151,800, 693,400

Tax Lot and Block Information

This Plan includes the following property (taken from current City of Newark tax records):
Lot: 75 Block: 2412 )
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1.2 Owner/Operator (N.J.A.C. 7:1E-4.2(b)2)
Owner Calpine Newark, Inc.

35 Blanchard Street

Newark, NJ 07105

(973) 817-7936
Operator Calpine Newark, Inc.

35 Blanchard Street

Newark, NJ 07105

(973) 817-7936

1.3 Registered Agent (N.J.A.C. 7:1E-4.2(b)3)
The owner's registered agent is:

Robert Alff, Senior Vice President

Calpine Eastern Corporation

The Pilot House, 2™ Floor

Lewis Wharf

Boston, MA 02110

(617) 723-7200

1.4 Site Plan (N.J.A.C. 7:1E-4.2(b)4) A

The Newark facility occupies approximately two acres of land. A Locus Map (Map Tab, Map 1)
shows the site location. The boundary or lease line of the site is shown in the site plan. A general Site
Plan (Map Tab, Map 2), reflecting the current facility conditions, was prepared by reviewing an
existing Site Plan in association with a site walkdown and survey of the entire Facility to determine
and correct any discrepancies.

This map was developed showing the locations of bulk storage tanks, drum storage areas, process
buildings, regularly used transfer areas, and any other structures in or on which hazardous substances
are stored or handled, or which are used for the prevention of discharges of hazardous substances.
Table II-1', Facility Storage & Process Areas, presents an itemized list of containers and equipment
where hazardous substances are stored or utilized. Table H-2, Facility Truck Unloading Area,
presents an itemized list of truck unloading areas where hazardous substances are unloaded from tank
trucks. For each item number, Tables II-1 and II-2 provide grid coordinates that correspond to the

Tables Ii-1 through II-3 are located in Section 4 of Part II.
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Inventory Map. Thus, by cross-referencing Tables II-1 and II-2 with the Site Plan, storage tanks,
process areas, containers, and tank truck unloading areas can be located quickly.

1.5 Drainage and Land Use Map (N.J.A.C. 7:1E-4.2(b)5)

The Drainage and Land Use Map (Map 2) was prepared in accordance with the items specified in
N.J.A.C. 7:1E-4.10. The drainage element of this Plan was completed by on-site inspection and
verification of the existing Site Plan, survey, and data sources.

Off-site storm sewers were located from information obtained through the City of Newark engineers
office. The primary data source used to map watercourses was the "MarkHurd" State of New Jersey
Wetland Maps. United States Geological Survey (USGS) 7.5 minute quadrangle maps were used as
a secondary data source. The NJDEP, Environmental Regulation Program, was contacted for listings
and locations of all water supply wells generating more than 100,000 gallons per day.

1.6 Topographical Maps (N.J.A.C. 7:1E-4.2(b)6)

See Part IV, Environmentally Sensitive Areas Protection Plan (ESAPP), Section 2.2, for a discussion
of topographical maps prepared in accordance with the format prescribed in N.J.A.C. 7:1E-4.10.
Maps are provided in the Map Tab.

1.7 Discharge History (N.J.A.C. 7:1E-4.2(c))

A description of any reportable discharge event at the Facility since the last plan approval is included
in Appendix A, Discharge Reports, of this DPCC/DCR Plan, as well as a description of any corrective
actions taken and plans for preventing recurrences. There have been no reportable spill incidents since
the last plan aﬁproval.

SECTION 2: TECHNICAL INFORMATION

2.1 Storage Areas at the Facility (N.J.A.C. 7:1E-4.2(d)1)

The facility has a total above ground-storage capacity of 319,460 gallons. All facilities that rest on-
grade are rested on an impermeable barrier of concrete. All above ground storage tanks that have a
capacity of 2,000 gallons or less (See Table II-1) will have an individual present at all times during the
filling procedures pursuant to N.J.A.C. 7:1E-2.2(e). All above ground storage tanks that have a
capacity over 2,000 gallons (See Table I-1) are equipped with overfill lines and secondary
containment pursuant to N.J.A.C. 7:1E-2.2(d). Table II-1 provides details on the overflow protection
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devices that are provided with each tank. In addition, the Facility will employ the use of direct
communication between tank gauger and the pumping station at all times during storage tank filling
as part of its SOPs and as required by N.J.A.C. 7:1E2.2(d). There are no underground tanks at the
facility. The caustic tank is equipped with an internal coil electric heater.

2.1.1 Outdoor Storage Tanks

Fuel Oil Tanks

Two fuel oil storage tanks (Item No. 1), have a combined 260,000 gallon (130,000 gallons each)
storage capacity. These tanks are utilized for storing kerosene for the combustion turbine generator
and are located at coordinates N1+43 and EO+16 on the Inventory Map. Secondary containment for
the tanks is provided by a concrete floor and diked area. Pipes leading to and from each tank which
enter the tank below the liquid level are equipped with valves that are readily accessible in the event
of a leak or discharge. The valves are sufficiently close to the tank so that they can prevent the
contents of the tank from escaping the secondary containment area in the event of a pipe rupture
outside the containment area. There are no internal heating coils in the tanks.

Facility operating personnel conduct surveillance of the tanks and associated equipment daily. Visual
inspections are performed on a daily, weekly, monthly and quarterly basis pursuant to NJDEP
regulations and API 653 guidance. Copies of the checklists utilized for the inspections are included in
Appendix E - Standard Operating Procedures. Special emphasis is placed on proper housekeeping
and maintenance practices to minimize any potential problems (Refer to Part II, Section 2.10,
Housekeeping and Maintenance).

The inspection and testing schedule established for the tanks is presented in Part II, Section 2.2,
Matrix Analyses for Tank Testing. Fuel oil for these tanks is delivered via tank.truck.

Miscellaneous Qutdoor Tanks
Table -1 includes a listing of remaining aboveground storage tanks in service at the Facility and

provides detailed information, including tank location and grid coordinates used to locate each tank on
the Inventory Map, tank capacity, tank contents, and type of containment. Tanks are constructed in
accordance with appropriate specifications (i.e., API, ASME, ASTM, etc). These tanks are equipped
with valves that are readily accessible in the event of leak or discharge, and which are sufficiently
close to the tank so that they can prevent the contents of the tank from escaping outside the secondary
containment in the event of a pipe rupture outside the containment area.
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The following six (6) aboveground tanks are located outdoors:

Anhydrous ammonia storage tank Item No. 2;

- Caustic storage tank "Ttem No. 3;
Acid storage tank Item No. 4;
Cooling tower water additive Item No. 5;
Boiler water additive Item No. 6; and
Oxygen Scavenger Item No. 7.

2.1.2 Mobile or Portable Storage Tanks

Mobile or portable storage tanks may be used at the Facility to provide transfer capacity during
maintenance operations and construction activities. These tanks are protected by adequate secondary
containment of sufficient capacity to contain or divert the contents of the tanks.

2.1.3 Drum Storage Areas for Hazardous Substances

Two (2) drum storage areas at the Facility (Item Nos. 17 and 18) are used for the storage of hazardous
substances in drums. These areas are identified in Table II-1. Drum storage areas are either located
indoors or within portable covered containment skids especially designed to prevent discharges of
hazardous substances. Materials are typically stored in these areas in 55-gallon drums and include
such items as lubricating oil, sulfuric acid, and boiler water treatment chemicals.

2.2 Matrix Analyses for Tank Testing (N.J.A.C. 7:1E-2.2(a)4)

The exterior and interior of every aboveground storage tank with a capacity greater than 2,000 gallons
was integrity tested after completion of reconstruction following a December 1992 fire. Since then,
the facility has committed to following the API 653 protocol for tank inspection. The API 653
protocol comprises 4 components; 1) monthly on-site visual inspections by facility personnel with
results logged and filed, 2) external visual inspection by an API 653-certified inspector, 3) in service
ultrasonic inspections, and 4) internal inspections. The ultrasonic inspection for those tanks that rest
on legs or elevated supports will be performed extemally on the exposed bottoms. This includes the
caustic, acid, and ammonia storage tanks. Since the kerosene tanks rest on a concrete pad, the
ultrasound testing will need to be performed internally. Table I-3 provides a description of the tanks
entered into the API 653 program, their history of testing and the dates of upcoming inspections
pursuant to API 653. Testing for all other permanent facility tanks will be performed in accordance
with manufacturer’s recommendations/instructions and accepted industry standards which include, but
are not limited to ASME Section V, ASME Section VIII, and ASME Section X.
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2.3 Tapk Truck Transfer Areas (N.J.A.C. 7:1E-4.2(d)2)

Table [I-2 lists the (Item No. 19) hazardous substance tank truck unloading location at the Facility.
The fuel oil and acid/caustic unloading areas have containment areas that consist of sloped concrete
pads surrounded by a trench with grating. The trench drains to the containment of the fuel oil storage
tanks and then can be directed into the oily water sump or chemical sump.

To ensure maximum protection of Facility employees, the public, and the environment, a generic
SOP for tank truck deliveries of acids, caustics, kerosene and ammonia has been developed. SOP #13
has been revised and is included in Appendix E for reference. The SOP includes provisions for chocks
to be placed under the tires of tank trucks before delivery to prevent tank truck departures prior to
complete disconnection of transfer lines, as required by N.J.A.C. 7:1E-2.3(d). There are no rail car
unloading areas at the facility.

2.4 Secondary Containment/Diversion Systems (N.J.A.C. 7:1E-4.2(d)4)

To the maximum extent practicable, all areas of the Facility in which hazardous substances are
routinely stored, processed, or transferred have been constructed to prevent the largest probable spill
from flowing, draining, or leaching into the lands and waters of the State of New Jersey. In addition,
overfill lines on storage tanks are diverted into secondary containments.

Small spills into containment systems or onto concrete or asphalt will be cleaned up immediately as
described in Part II, Section 2.10, Housekeeping and Maintenance, of this DPCC/DCR Plan. Large
spills into dikes will be addressed by the Site Emergency Coordinator (SEC) according to the type of
material spilled. An immediate attempt will be made to contain large spills with sorbent materials or
pads to keep the spilled material on the concrete or asphalt.

2.4.1 Containment Systems

Impermeable containment systems are in place at the Facility where practicable. Such systems have
been designed and are maintained to block all probable routes by which spilled hazardous substances
could reasonably be expected to flow, migrate, or escape from within the contained area. Several
different types of secondary containment and diversion structures are used at the Facility. These
structures include dikes, curbs, drip pans, and sumps. Equipment and systems without individual
secondary containments are under daily surveillance by Facility personnel to guard against spills
and/or are diverted to one of two collection sumps described in Part II, Section 2.4.2.1.
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2.4.1.1 Outdoor Tanks
Fuel Oil Storage Tanks .
The secondary containment for the fuel oil storage tanks consists of a concrete dike, with two

kerosene pipes penetrating one wall and the floor of the dike. These penetrations have been sealed so
that the integrity of the secondary containment is not impaired. Rainwater collected inside the
secondary containment either flows to the oily water sump for processing through the oil/water
separator or is allowed to evaporate.

Other Aboveground Storage Tanks |
All tanks located outdoors have concrete or steel dike containment systems. Pipes that penetrate any

walls, dikes, or berms used as secondary containment have been or will be (See Table II-1) properly
sealed so that the integrity of the secondary containment is not impaired. Rainwater collected inside
secondary containment is manually pumped and processed through the oil/water separator or chemical
waste neutralization sump as appropriate.

2.4.1.2 Indoor Process Equipment Reservoirs
All indoor process areas are supplied with diversionary systems allowing spills to be diverted into
plant drains leading to one of the sumps. In addition, larger indoor process equipment reservoirs are
contained within curbed areas. In the event of an equipment failure releasing a hazardous substance
within the building, the spilled material will either be contained by isolation within curbed areas or at
one of the Facility sumps (i.e., the building will act as containment). These sumps will flow to either
the oil/water separator or chemical neutralization tank. Thus, all indoor containers and equipment are
| provided with containment or regulated diversion for the maximum possible protection of the

environment.

Leaks are prevented from reaching the lands or waters of the State by employing good housekeeping
and maintenance procedures (i.e., inspections and checklists) as described in Part II, Section 2.10,
Housekeeping and Maintenance.

2.4.1.3 Mobile or Portable Tanks
When mobile or portable tanks are required, they will be protected by adequate secondary
containment of sufficient capacity to contain or divert the contents of the tanks.

2.4.1.4 Drum Storage Areas for Hazardous Substances
Drum storage areas at the Facility, identified in Table II-1 and described below by item number, are
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Facility sumps. Two drum storage areas at the Facility (Inventory Map Item Nos. 17 and 18) are used
for the storage of hazardous substances in drums.

A drum storage area for lube oil (Item No. 17) is located adjacent to the gas combustion turbine
generator within the power plant building. These drums are used to refill the lube o1l dispensing skid
(Item No. 8). Containment for the drums is provided by containment/diversion to one of two building
sumps.

Drum storage for sulfuric acid (Item No. 18) is located outside southwest of the cooling water towers.
These drums are used to supply acid for the demineralized water process. Containment for the drums
consists of a portable containment skid. The drums are plastic in order to prevent corrosion.

2.4.1.5 OQil-Containing Electrical Equipment

The Facility maintains two transformers as part of the electrical system. In order to prevent
discharges, each transformer is equipped with individual secondary containment consisting of a
concrete dike. In addition, operators perform a daily inspection of each transformer and associated
containment structure. A written checklist, used for each inspection, is completed daily and
maintained in a file at the Facility.

2.4.2 Diversionary Systems

Spills that may occur at the Facility are either directly contained or drawn into a
collection/diversionary system which discharges into one of the underground sumps prior to treatment
and disposal. Effluent water from the sumps is discharged into the City of Newark sewer system
which goes to the Passaic Valley treatment facility. A letter of agreement authorizes the Facility to
discharge effluents to the city sewer system. A copy of the POTW permit is provided in Appendix G.

2.4.2.1 Underground Sumps _

There are two underground sumps at the Facility which are used to capture spills of waste oils and
chemicals occurring in process areas, containment dikes, and truck unloading areas. The oily water
sump (Item No. 14) is constructed of concrete, has a capacity of 5,385 gallons, and serves as a
collection area for oily water from various Facility drains, containments, and equipment. Waste oil
and water collected by the oily water sump is pumped to an oil/water separator for treatment and
disposal. Treated water is injected to the City of Newark sanitary sewer while the waste oil is
drummed for disposal. The oily water sump is equipped with a level indicator and alarm monitored
continuously in the Facility control room.
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The 2,115 gallon chemical waste collection sump (Item No. 16) is constructed of concrete and serves
to collect chemical effluent from various process areas and containment dikes throughout the Facility.
Chemical wastes collected by the sump are pumped to a 20,000 gallon neutralization tank prior to
injection into the City of Newark sanitary sewer. The chemical waste sump is equipped with a level
indicator and alarm monitored continuously in the Facility control room.

2.4.3 Spills Within the Building

Numerous process vessels and other equipment that contain hazardous liquids are located in the power
plant building. Some of the process equipment is contained within curbed areas; however, failure of
associated piping could result in a spill onto the floor of the building. Once a spill is detected, the
sumps will be isolated, thus containing the spill within one of the sumps. Appropriate Facility
personnel or clean-up contractors will be summoned to clean up the spill before the material can
escape to the environment.

2.5 Process Areas For Hazardous Substances

A spill from any of the process areas located inside the power plant building can be contained within
the building or at one of the sumps. The following subsections briefly describe the primary process
areas within the power plant building. |

11-9




Original: January 1995 Calpine Newark, Inc. DPCC/DCR Plan
Revision 1: November 1995 Revision 3: September 1998
Revision 2: August 1997 Revision 4: April 2000

2.5.1 Demineralizer Area

The demineralizer anion and cation resin beds are routinely regenerated. The regeneration process
uses sulfuric acid and sodium hydroxide solutions (Item Nos. 3 and 4) to restore the resins to their
useful form. Containment/diversion for this area is provided by the chemical waste neutralization

sump.

2.5.2 Boiler Chemical Feed

HRSG treatment chemicals are routinely used in the boiler water treatment process to maintain a
specified quality of boiler feedwater. The treatment chemicals are stored in 1,000 gallon tanks outside
the power plant building and are pumped into the boiler water as required. Secondary containment for
each tank is supplied by a steel dike.

2.5.3 Lubricating Oil System

Lubricating oils are used throughout the Facility for efficient and reliable operation of equipment.
These oils are generally stored inside contained reservoirs and are piped to the individual equipment
which they support. If oil leaks escape containment, oil will flow to Facility drains which are piped to
one of the underground sumps prior to treatment and discharge to the City of Newark sewer system.

2.5.4 Oil-Containing Electrical Equipment

Transformers are filled with dielectric fluid to provide cooling and electrical insulation and are
designed to operate as self-contained, sealed units. The two transformers at the Facility are provided
with secondary containment structures to provide maximum protection to the environment.

2.6 Facility Pipes For Hazardous Substances

The Facility complies with the New Jersey Right-to-Know labeling requirements. The Right-to-Know
law is designed to protect and inform Facility employees, contract workers, and outside emergency
responders who could be called into the Facility for assistance of potential hazards associated with
hazardous substance piping and equipment. Whenever possible, new pipe installations will be
installed aboveground. Pipelines not in service will be capped or blank-flanged at the terminal
connection at the transfer point.
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2.7 Marine Transfer Area Lighting(N.J.A.C. 7:1E-4.2(d)5)
The Facility does not own or operate a marine transfer facility.

2.8 Flood Hazard Areas (N.J.A.C. 7:1E-4.2(d)6)

Flood Insurance Rate Maps? (FIRM) were used to determine if the Facility is within a flood hazard
area. Panel 5 of the Newark, New Jersey FIRM indicates the entire Facility property is located above
the 100- and 500-year flood plain boundaries. Thus all major structures, process areas, and hazardous
substance tanks are adequately protected from flooding or washout.

2.9 Leak Detection/Monitoring (N.J.A.C. T:1E-4.2(d)7)

Storage tanks over 2,000 gallons at the Facility are equipped with high liquid level alarms with an
audible or visual signal designed to alert personnel of overfills. In addition, the Facility will employ
the use of direct communication between tank gauger and the pumping station at all times during
storage tank filling as part of its SOPs and as required by N.J.A.C. 7:1E-2.2(d).

' In order to detect any leaks or discharges, visual inspections of all equipment and portions of the
major facility in service using hazardous substances are performed in accordance with SOPs. At a

minimum, visual inspections shall be performed:

° prior to each use for all transfer areas lighting, and all aboveground transfer valves, pumps,
flanges and connections, unless they are not readily éccessible, that are to be used in the
transfer;

L prior to each use all flexible hose lines used in material transfers are visually inspected and

visibly damaged or deteriorated hoses are immediately taken out of service;

° once daily for process areas and all secondary containment systems for aboveground storage
tanks which are not impermeable;

. once weekly for all other storage areas and secondary containment or diversion systems, and
all aboveground pipes;

. once quarterly for all other aboveground valves, pumps, flanges, connections and equipment,
and all security fences and locks; and

[ once every five years for the interior of aboveground tanks, unless the tank has an inspection
and maintenance program that is in compliance with API 653. Aboveground tanks with a

U.S. Department of Housing and Urban Development (Effective Date: March 28, 1980)
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capacity of 2,000 gallons or less are exempt from this requirement (See Section 2.2, Matrix
Analysis for Tank Testing).

See Section 2.10, Housekeeping and Maintenance, and Section 2.13, Standard Operating Procedures,
for a discussion of inspection procedures.

2.9.1 Fuel Oil Storage Tanks

Visual inspections of the fuel o1l storage tanks and containment system are performed daily to identify
any leaks. To further reduce the risk of an unnoticed leak escaping to containment, fuel level is
recorded datly and upon receipt of a fuel o1l delivery. (See Visual Inspection Checklist in Appendix
E).

2.9.2 Other Tanks and Containers

Equipment located inside the power plant building are protected by containment/diversion to one of
the underground sumps. All storage tanks and equipment located outdoors have appropriate
containment systems as described in Part II, Section 2.4, Secondary Containment/Diversion Systems.
Contents escaping from any of these tanks would be identified duning daily inspections (Refer to Part
II, Section 2.10, Housekeeping and Maintenance). In general, leaks can be prevented from reaching
the waters of the State by employing good housekeeping and maintenance procedures as described in
Part II, Section 2.10.

2.9.3 Underground Sumps
The Facility has two concrete sumps which are equipped with level alarms and continuously
monitored by the Facility control room.

2.9.4 Oil-Containing Electrical Equipment
Two transformers maintained by the Facility are located within secondary containment and are
inspected during daily rounds for evidence of leaks.

2.9.5 Pipeline Inspections

Housekeeping checklists are being developed to provide for regular inspections of pipelines as per
N.J.A.C. 7:1E-2.10. During these inspections, operators examine the general condition of pipelines,
including flange joints, expansion joints, valve gland packing and bodies, catch pans, pipeline
supports, valve position locking (if applicable), and metal surface conditions.,
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2.10 Housekeeping and Maintenance (N.J.A.C. 7:1E-4.2(d)8)

2.10.1 Housekeeping

To minimize the potential for accidental spills, all hazardous substances at the F acility are maintained
in containers (e.g., tanks and drums) or equipment suitable for their storage, use, or processing.
Stationary containers exposed to the elements are protected with corrosion inhibitors. Table II-1
identifies the composition of containers used at the Facility.

If a spill does occur, it is cleaned up promptly. The DCR Plan, presented in Part I, details the
procedures used to clean up a spill or discharge. If an equipment leak is detected, the leaking material
is captured and contained using drip pans, buckets, sorbent materials, or pads. The leaking equipment,
where practical, will be promptly repaired, replaced, or taken out of service within 15 days after the
leak is detected unless the shutdown of a process unit is necessary. The leak will be repaired at the
earliest period in which either the process unit is not in operation or the particular unit is out of
service, whichever occurs first. )

All spills or loose quantities of hazardous substances are promptly cleaned up and kept from
remaining on the grounds, floors, walls or equipment, or other places within the Facility. The Facility
has adequate quantities of sorbent materials and a spill kit for emergencies. Because bulk storage
tanks and most pieces of equipment that use hazardous substances have secondary containment
devices, spills or loose quantities of hazardous substances will be prevented from reaching the lands
or waters of the State. Operators conducting inspections are trained to identify spills, whether
contained or not, and these occurrences are immediately reported to the Shift Supervisor. Spill and
discharge response procedures are detailed in the Facility Spill/Discharge Emergency Response
Standard Operating Procedure in Appendix E.

Facility personnel are trained and instructed to use appropriate personal protective equipment (PPE)
while cleaning up spills of hazardous materials. A supply of PPE, including boots, gloves, and
respirators, is maintained at the Facility.

Flexible hoselines used to transfer hazardous substances are visually inspected prior to each use.

Visibly damaged or deteriorated hoses are immediately taken out of service and removed from the
work area.
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2.10.2 Inspections and Preventive Maintenance

The Facility uses a computerized system to ensure inspections and/or preventive maintenance occurs
as scheduled and as required. The Facility uses a computerized maintenance management system, to
assist plant management, operations, and maintenance personnel in carrying out an effective
maintenance program. To supplement the system, SOPs and checklists are used to ensure all critical
equipment and systems are inspected routinely or, if necessary, daily. The computerized maintenance
management system and SOPs will provide inspection prompts to detect leaks or spills of hazardous
substances and detect potential equipment failures. Emergency response equipment (e.g., sorbent
material), PPE, hazardous waste storage areas, bulk storage tanks, and secondary containment systems
will all be inspected as required by the computerized system or SOPs. Inspections may be initiated by
the computerized system or by SOPs. The supervisor in charge of inspections may note deficiencies
and, if necessary, initiate a work order to correct the deficiency. Spills or discharges identified through
an inspection and/or the computerized system will be immediately reported to the Shift Supervisor.
Inspection records are stored and are available on demand.

Other inspection procedures include patrolling the process lines and in-facility pipes for leaks when
starting up or shutting down process equipment, ensuring prompt cleanup and repair of any defective
components or equipment, and evaluating Facility security.

2.11 Training Program (N.J.A.C. 7:1E-4.2(d)9)

The Facility has a training program so that all employees receive basic site training. Other employees
receive training relevant to their specific job descriptions as appropnate. Appendix F lists the program
at the facility for training employees involved in the handling of hazardous substances. N.J.A.C.
7:1E-2.12(b) specifies minimum requirements for contents of the training program. Following is a
summary description of the existing training program.

The facility manager is responsible for ensuring all plant employees are trained. All employees are
issued a qualification card that lists the requirements to be completed for the qualification of a
particular operations position and is an official record of an individual's qualification. Written and
oral qualification exams are given to all employees as pursuant to requirements for N.J.A.C. 7:1E-
2.12.
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2.11.1 Orientation Training

All newly hired or transferred employees are required to participate in the general orientation program
within 30 days from date of hire or transfer. Training items include general site rules and practices,
familiarization with the site, safety procedures and 'equipment, accident investigation procedures,
alarm recognition, and site emergency procedures and emergency response plan familiarization.

2.11.2 Technical Training

Before operators are considered fully qualified for the job, classroom training is supplemented with
hands-on training including demonstration of the required mechanical job skills and use of safety
equipment. Training includes 40-hour Health and Safety and 8-hour annual refresher courses. Please
note, this training is provided in support of overall facility maintenance and not as a result of any
TCPA requirements, which are no longer applicable to the facility. A copy of the course outlines for
the initial 40-hour training, as well as 8-hour refresher course is provided in Appendix F. Training
courses are developed to cover the material in revised SOPs as necessary.

Employees will receive training on the SOPs, including explanations of specific hazards of the
operation. Courses will be developed to train employees on the content of this DPCC/DCR Plan.
These courses will include identification and location of environmentally sensitive areas (ESAs)
delineated in Part IV, Section 6, of this Plan.

2.11.3 Refresher Training

Employees that handle hazardous substances will receive an 8-hour refresher training course at least
once a year. The refresher training includes a written exam. Spill prevention and awareness briefings
will be conducted as part of the refresher training courses. Topics will include discussion of the
DPCC/DCR Plan and preventive measures in place to prevent spills, review of previous spill events,
and the precautionary measures taken to prevent future spills.

2.11.4 Emergency Response Training

Emergency response training is required for all employees at the site. This training is outlined in the
training program. Emergency response orientation, initial emergency response, and refresher training
are provided pursuant to the course outline contained in Appendix F.
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2.11.5 Documentation

All training records which document employee job descriptions, job qualifications, and prerequisite
training requirements are maintained in the Facility administrative office. Documentation of all
training, evaluation, and qualifying activities is kept for each employee in a file in the administrative
office.

2.11.6 Contractor Training

A procedure is in place to ensure that all employees of outside contractors are trained (Administrative
Instruction No. 28, Contractor Environmental, Health, and Safety). A permit to work must be
completed before contractor work can begin. .

2.12 Description of Security (N.J.A.C. 7:1E-4.2(d)10)

The Facility is manned 24 hours a day, 7 days per week, and its perimeter is completely enclosed by
achain link fence. Access gates are either locked, guarded, or under observation by Facility personnel
at all times. Visitors can enter the Facility only through the entrance at the administrative office.
Visitors must identify themselves and the employee who has arranged or authorized the visit. The
remaining access gates remain closed and locked at all times, except during emergencies, when these
gates can be used to provide access for equipment and vehicles into the Facility.

Adequate lighting is available to permit surveillance of the Facility perimeter and operating and
storage facilities during low light or nighttime conditions. Additional security measures include
routine patrols conducted by Facility employees on foot. Facility personnel are instructed to report any
breach of security in their respective areas to the Shift Supervisor.

2.13 Standard Operating Procedures (N.J.A.C. 7:1E-4.2(d)11)

A group of SOPs for the Facility will be prepared to comply with N.J.A.C. 7:1E-2.14. Suitable cross-
referencing will be made between the SOPs and those specific operating instructions pertinent to
equipment associated with the handling of hazardous substances to facilitate usage. These SOPs and
operating instructions are made readily available to all operators and regulatory agency inspectors. A
catalog list of SOPs is included in Appendix E.
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2.14 Description of Record Keeping System (N.J.A.C. 7:1E-4.2(d)12)

An on-site computer maintenance management system provides documentation and inspection
checklists that address emergency response equipment, containers, and containment structures are
documents that serve as records. All applicable system records, inspection checklists, and tests
described in this DPCC/DCR Plan are maintained at the Facility or an off-site location for the required
time period as defined in N.J.A.C. 7:1E-2.15 are outlined below:

° Records of employee training, drills for discharge prevention and hazardous substances
inventories are kept for a period of 3 years;

o Records of confirmation reports on di'scharges pursuant to N.J.A.C. 7:1E-5.8, inspection,
major maintenance, and major repair of all structures other than aboveground storage tanks,
equipment, and detection or monitoring, prevention or safety devices related to discharge
prevention and response for 10 years or the lifetime of the structure, equipment or device,
whichever is shorter;

o Records of integrity testing, inspection, major maintenance, and major repair of all above
ground storage tanks for the lifetime of the tank;
o All records shall be available for inspection upon the request of the Department or appropriate

local agencies. Records older than two years may be stored off-site and can be retrieved
within two business days; and
° Records may be retained on microfilm or microfiche or may be kept in an electronic or

computerized form if they are adequately backed-up.
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SECTION 3: SCHEDULE FOR UPGRADES (N.J.A.C. 7:1E-4.2(e))

All facility upgrades have been completed. No additional upgrades are required or planned at this

time.

SECTION 4: TABLES

This section contains the following tables associated with Part II of this DPCC/DCR Plan:

1. Table II-1 - Facility Storage & Process Facilities
2. Table II-2 - Facility Truck Unloading Areas
3. Table -3 - Facility Tank Testing Matrix
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FACILITY STORAGE & PROCESS AREAS

‘TABLE II-1

Calpine Newark, Inc.

Revision 1: November 1995
Revision 2: August 1997
Revision 3: September 1998
Revision 4: April 2000

Item North East Designation Container Location Product Product Containment/ Containment Level Corrosion
No. South West Type Type Quantity Diversion Quantity Device Protection
Type
. Tank Codes: P = Process; ES = Exterior Storage; IS = Interior Storage
Storage Areas (Total Storage Capacity = 319,460 gal.)
1 N1+43 EO+16 Fuel Oil Storage Steel Tank Northwest Kerosene 130,000 gal/ea Concrete Dike 147,850 gal High Liquid Outside,
Tanks (2) (concrete base) Comer of Level Alarm Aboveground,
(ES) Property ) Painted
2 NO+9S E0+27 Ammonia Steel horizontal West Side of Anhydrous 4,220 gal (max) Concrete Dike & 10,700 ga! Low Liquid Outside,
Storage Tank tank Property Ammonia Neutralization Level Alarm Aboveground,
(ES) Tank Painted
3 NO+80 EQ+27 Caustic Storage Steet Tank West Side of Sodium 6,000 gal Concrete Dike & 10,700 gal High Liquid Outside,
- Tank Epoxy Lined Property Hydroxide Neutralization Level Alarm Aboveground,
~tOUror Strviee) (ES) - Tank Painted
4 NO+69 E0+27 Acid Storage Steel Tank West Side of Sulfuric Acid 6,000 gal Concrete Dike & 10,700 gat High Liquid Outside,
Tank (ES) Property Neutralization Level Alarm Aboveground,
GuiobSanviec) | Tank __ ___| Painted
5 Ni1+20 E0+80 Cooling Tower Plastic Tank Southwest of Continuum 1,000 gal Steel Dike 1000 gal None Outside,
Water Additive (ES) Cooling Tower | 29037 Aboveground
Haz. Cas Nos.:
2809-21-4
1310-58-3
29385-43-1




TABLE II-1
FACILITY STORAGE & PROCESS AREAS

Calpine Newark, Inc.

Revision |: November 1995
Revision 2: August 1997
Revision 3: September 1998
Revision 4: April 2000

| Item North East Designation Container Location Product Product Containment/ Containment Level Corrosion
No. South West Type Type Quantity Diversion Quantity Device Protection
Type
Tank Codes: P = Process; ES = Exterior Storage; IS = Interior Storage
6 N1+20 EQ+80 Boiler Water Plastic Tank Southwest of Balance Polymer 1,000 gal Steel Dike 1000 gal None Outside,
Additive (ES) Cooling Tower | 5482 Aboveground
Haz. Cas Nos.:
108-91-8
7 NO+55 EC+76 Boiler Water Plastic Tank East of Heat Cor-Trol 778-P 1,000 gal Building 1000 gal None Qutside,
Additive (ES) Recovery Haz. Cas Nos.: Aboveground
(Oxygen Steam 123-31-9
Scavenger) Generator
8 NO+25 E0+94 Lube Qil Plastic Tanks Adj. to Gas Lube Oils 240 gal Total Building N/A None Inside,
Dispensing Skid (1S) Combustion 60 gallea Aboveground
(4 Tanks) Generator
Process Areas
9 NO+27 E1+40 Steam Turbine Steel Tank Below Steam Lube Oil 1,800 gal Concrete Curb > 1,800 gal Low Liquid Inside,
Lube Oil Storage P) Turbine Gen. Within Building Level Alarm Aboveground,
Reservoir Painted
10 NO+17 E0+63 Gas Combustion | Steel Tank Below Gas Lube Oil 1,700 gal Steel and > 1,700 gal High and Low Inside,
Turbine Lube P) Turbine Concrete Liquid Level Aboveground,
Oil Storage Engine Curbing Alarms Painted
Reservoir
11 N1+00 E1+60 Main Steel Reservoir Substation Transformer Oil 4,340 gal Concrete Dike 8,700 gal None Outside,
Transformer P) Aboveground,
— - — — _ S Painted
12 N1+00 E1+70 Auxiliary Steel Reservoir Substation Transformer Oil |- 280 gal Concrete Dike 308 gal. None OQutside,
Transformer (P) Aboveground,

Painted




FACILITY STORAGE & PROCESS AREAS

TABLE 1I-1

Calpine Newark, Inc.

Revision 1: November 1995
Revision 2: August 1997
Revision 3: September 1998
Revision 4: April 2000

Item North East Designation Container Location Product Product Containment/ Containment Level Corrosion
No. South West Type Type Quantity Diversion Quantity Device Protection
Type
Tank Codes: P = Process; ES = Exterior Storage; IS = Interior Storage
Secondary Containment/Diversionary Systems Components
13 NO+94 E0+H06 Qil/Water Steel Tank West of Waste Qil and 30 gpm None N/A None Outside,
Separator P) Ammonia Water Flowthrough Aboveground,
Storage Tank Painted
14 NO+94 E0+06 Oily Water Concrete Sump Below Waste Oil and 5,385 gal None N/A Control Room Outside,
Sump (P) Oil/Water Water Level Indicator Belowground
Separator
15 NO+52 E0+08 Neutralization Steel Tank Southwest of Rinse Water 20,000 gal None N/A Contro! Room Outside,
Tank P) Acid Tank from Level Indicator Aboveground,
Regeneration Painted
Beds
16 NO+52 E0+27 Chemical Waste Concrete Sump East of Rinse Water 2,115 gal None N/A Contro} Room Outside,
Neutralization ®*) Neutralization from Level Indicator Belowground
Sump Tank Regeneration
Beds
Miscellaneous Drum Storage
17 NO+25 E0+94 Lube Oil Drums Steel Drums Adj. to Gas Lube Oil (2) 55-gal Building N/A None Inside,
(IS) Combustion Drums Aboveground
Generator
18 N1+20 E0+80 Sulfuric Acid Plastic Drums Southwest of Sutfuric Acid (2) 55-gal Portable > 55 gal None Outside,
Drums (ES) Cooling Water (98%) Drums Containment Aboveground
Tower Skid .
END OF TABLE




TABLE I1-2 Calpine Newark, Inc.
FACILITY TRUCK UNLOADING AREAS Revision 1: November 1995
Revision 2: August 1997
Revision 3: September 1998
Revision 4: April 2000
1
Item North East Designation Location Product Product Containment Containment ‘
No. South West | B Type _ Quaniity Type Quantity ‘
19 Truck Along Fence Ammonia 750 _gal (Ammonia) Concrete Trench > 6,300 gal
Unloading Area West of Plant Sulfuric Acid 3,200 gal (Acid)
Sodium .
Hydroxide 3,550 gal (Caustic)
Kerosene 6,300 gal (Kerosene)

END OF TABLE




TABLE II-3 Calpine Newark, Inc.
FACILITY TANK TESTING MATRIX Revision 1: Novernber 1995

Revision 2: August 1997
Revision 3: September 1998
Revision 4: April 2000

Tank Descriptions/Spill History/API 653 Test Schedule

Tank Quantity Year Proximity to No. Last Date Type of Test Next Test Date i
Tank (1) Type Product (gal) Installed Surface Leaks Tested
Water (fy) in Past
5 Years
External
Visual by API Ultra- Internal Visual
65:3 qualified Sound (2) (2)
mspector
Fuel Oil Steel | Kerosene 130,000 1989 >500 0 November Full November calc’j‘fggn‘;"acl";;’i;f ';;fyear
Storage gal each 1997 Integrity, 2002 period was recommended until
Tanks (Tank A) API-653 (Tank A) the next tests for Tanks A & B,
October Visual October respectively. Next testing will be
1997 2002 performed 10-years from the last
{Tank B) {Tark B) | tecte ]
External
Ammonia Steel Ammonia 4,220 1989 >500 0 May Ultrasound, May
Storage 1998 API-653 2003
Tank Visual No substantial defects or
corrosion noted by the API-653
inspector. No other testing
ragitired anti] nexg '?,-)q oF external
visual
External
Caustic Steel Sodium 6,000 1989 >500 0 May Ultrasound, May
Storage (Epoxy Hydroxide 1998 API-653 2003
Tank Liner) _ 1 Visual
Extemal
Acid Steel Sulfuric 6,000 1989 >500 0 May Ultrasound, May
Storage (Epoxy | Acid 1998 AP1-653 2003
Tank l Liner) I J I Visual
END OF TABLE

(1) Al tanks undergo a monthly visua! inspection by facility personnel as described in Appendix E “Monthly API 653 Inspection Log”

(2) Fuel oil tanks rest on concrete platform, ultrasound testing and internal visual must be performed internally and follow the schedule determine by the corrosion rate calculations.
The ammonia, caustic and acid tanks rest on legs and can have ultrasound testing performed externally. The futures test dates for the horizontal tanks (ammonia, caustic, acid)
should follow the recommendations of the API-653 inspector. Pressurized tanks, such as the ammonia tanks, can follow API-510 in lieu of AP1-653.
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PART III: DISCHARGE CLEANUP AND REMOVAL PLAN

This part of the DPCC/DCR Plan outlines procedures for responding to discharges and notifying
management, government agencies, and Station clean-up personnel and/or contractors in the event of
a discharge of hazardous substances to the soil or surface waters of the State. In the event of an
incident requiring emergency response, the following facility personnel should be contacted first and
foremost. A list of additional contact numbers is provided in the tabbed section labeled “Emergency
Telephone Numbers” at the end of this binder.

——

e,

—

EMERGENCY RESPONSE COORDINATORS - CONTACT NUMBERS

NAME TELEPHONE NUMBER
SEC: Robert Hilbert (973) 817-7936 (work) |
Plant Manager (800) 514-0321 (beeper)

(609) 728-8499 (home) ,

Alternative SEC: Mark Doughty (973) 817-7936 (work)
Operations & Maintenance (973) 205-2058 (beeper)
Manager

==,

In the event of a spill incident, the chain of command is as follows (Section 4 of the DCR provides
additional emergency response detail):
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SPILL INCIDENT CHAIN OF COMMAND

1. Any employee who discovers the potential for, or an actual discharge of, a hazardous

substance or substances, will immediately notify their shift supervisor. '

2 The shift supervisor will contact the SEC (Robert Hilbert).

3 If the SEC is unavailable, the shift supervisor will contact the alternate SEC (Mark
Doughty).

4 While contact is being made with the SEC or alternate SEC, the shift supervisor and

supporting staff will initiate actions to stop the leak, contain the spill and clean-up any
contamination (as required).

5 The SEC or alternate SEC, upon arrival, will assume control of the incident and assist
responding personnel.
6 The SEC or alternate SEC will determine the severity of the incident and whether off-

site emergency assistance is required.

7 The SEC or alternate SEC will determine if the incident is reportable and whether
outside assistance will be required for clean-up.

SECTION 1: SPILLS AND DISCHARGES

1.1 Reportable Discharges

A reportable discharge is any event that results in the release of a hazardous substance either into the
waters or onto the lands of the State. Such discharges in any quantity are prohibited and require
notification of appropriate authorities. If a reportable discharge occurs, the facility will submit a
discharge notification report within 30 days of discharge to the NJDEP, Bureau of Discharge
Prevention, P.O. Box 424, Trenton, New Jersey 08520.

A leak is not considered a discharge. As an example, a leak or spill of any quantity of a hazardous
substance into its containment structure is not a discharge (i.e. does not require notification of

-2




Original: January 1995 Calpine Newark, Inc. DPCC/DCR Plan
Revision 1: November 1995 Revision 3: September 1998
Revision 2: August 1997 Revision 4: April 2000

authorities) as long as the spill is fully contained and does not escape to the environment (i.e., lands or
waters of the State). A spill contained on asphalt, concrete, or other similar material is not a discharge
as long as the spill can be cleaned up before it migrates to the soil, air, or groundwater. Similarly, a
leak or spill of a hazardous substance that is diverted to a treatment facility is not a discharge.

At the Facility, response is immediate to prevent spills and leaks from developing into discharges. In
the event that a discharge occurs, it is to be reported within the required time period according to the
procedures outlined in this Plan. '

1.2 Spill Diversion Systems

The Facility is comprised of a main power plant bulldmg which houses various process reservoirs and
equipment. A diversionary system for the building allows spills to be diverted into one of two
underground sumps. In addition, larger indoor lube oil reservoirs are also equipped with concrete
berms. In the event of an equipment failure that releases a hazardous substance within the bulldmg,

the spilled material will be contained by the building or ultimately one of the sumps.

All outdoor tanks and process equipment at the Facility are equipped with secondary containment
systems. In the event of a tank or equipment failure, the spilled material will be contained within the
individual containment structures.

SECTION 2: EMERGENCY RESPONSE PERSONNEL

2.1 Qualified Facility Personnel (N.J.A.C. 7:1E-4.3)

Generally, Facility personnel are qualified to clean up incidental small scale spills and discharges of
hazardous substances which they routinely handle in their areas of responsibility. In the event of spills
and discharges of this nature, individual employees will clean up the material. Facility employees
assigned to the job positions delineated in this section are qualified and available to respond to
emergencies that require implementation of this DPCC/DCR Plan. Employees filling these positions
will have complete introductory and technical training as described in Part II, Section 2.11.2,
Technical Training, and will be qualified to operate emergency response equipment as required.
Employees serving on the Emergency Response Team (ERT) have received additional training as
described in Part II, Section 2.11.4, Emergency Response Training, and are available to respond to
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discharges of kerosene, ammonia, or hazardous substances.

2.2 Emergency Response Team (N.J.A.C. 7:1E-4.3(a)l)

Response to emergencies at the facility is the responsibility of the Site Emergency Coordinator (SEC)
with backup support from the ERT. The team is directed by the SEC and is equipped and trained to
respond to small fires, spills, or discharges or hazardous substances. In the event that outside
emergency response teams (e.g., fire department, emergency response contractors) are called to assist
in emergency response measures, the ERT may assume a secondary role once outside teams arrive at
the Facility. In this secondary role, the ERT will assist and augment, if necessary, the outside
responders.

2.3 Site Emergency Coordinator (N.J.A.C. 7:1E-4.3(a)1) .

The Facility Manager is designated as the SEC for the Facility. The SEC is on call 24 hours a day and
1s responsible for emergency response coordination with state and local agencies. The designated
alternate, or shift supervisor, will act as a SEC when necessary. )

The SEC is responsible for the coordination of all emergency response activities at the F acility, and as
such is thoroughly familiar with all aspects of the DPCC/DCR Plan, all operations and activities, the
locations and characteristics of all hazardous substances, the Facility layout, the locations of records,
and the locations of all ESAs within the defined study area. The SEC has access to all areas of the
Facility and has full authority to commit all resources required to execute this DPCC/DCR Plan.

SEC: Site emergency coordinator. The SEC is responsible for the following tasks:

1. Assess the situation and determine if an emergency exists;
Activate and direct the Emergency Response Team as necessary;
Contact all necessary support help and all outside agencies as required;
Determine the need for total or selective evacuation;
Communicate with the alternate to the SEC;

SR P N

Direct ERT members to clean up and restore emergency equipment after each
incident; and

7. Assemble the ERT and assist the Alternate in a critique of the Emergency Response
Actions.
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Alternate to the SEC: The Alternate SEC provides assistance to the SEC during the emergency and
in the post emergency clean-up. The Alternate SEC also serves as the SEC when the SEC is
unavailable. "

Entry Team: This team consists of the duty operator and the "on-call" operator.
Survey Team: This team consists of the "on-call" shift supervisor and the "on-call" mechanic.

Cleanup Contractor: Upon responding to the Facility call, the Cleanup contractor will take
commands from the SEC unless specifically directed by the SEC to report to someone else.

2.3.1 Notification Authority

The SEC is authorized to notify management, government agencies, and clean-up contractors in the
event of a discharge or other emergency. The SEC will contact the NJDEP at (800) 927-6337 or (609)
292-7172 within 15 minutes of the time of discovery of a discharge from the Facility. If the NJDEP’s
number is inoperable, then the State Police will be notified at (609) 882-2000. Upon arriving at the
spill site, the SEC will assess the condition and follow the prescribed notifications and response
procedures as set forth in this DPCC/DCR Plan.

~2.3.2 Response Authority
The SEC and designated alternatives have full authority to hire contractors and expend funds for
“discharge response, containment, clean-up, and removal.
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SECTION 3: EMERGENCY RESPONSE EQUIPMENT (N.J.A.C. 7:1E-4.3(a)$)

3.1 On-site Equipment

The facility maintains a variety of emergency responsé equipment, selected and positioned to provide
maximum in-house emergency response capabilities. The emergency response equipment is inspected
and serviced regularly to ensure proper operation. The Emergency Response Equipment List in the
Facility Risk Management Program provides the location and physical description of identified
equipment with a brief description of its capabilities. An inventory of equipment maintained on-site
to support containment and clean-up operations is provided in Appendix H.

3.2 Emergency Response Clean-up Contractors
In the event a discharge or spill requires additional manpower and/or equipment for containment and
clean-up, the Facility has a stand-by contract with Clean Harbors to cover this contingency.

3.3 Other Sources of Equipment (N.J.A.C. 7:1E-4.3(2)5)

Cleanup contractors and outside responders (i.e, LEPC) can supplement equipment available at the
Facility in the event of a spill or discharge as needed. The LEPC is a group of government and non-
government agencies who coordinate planning and implementation of emergency response
pfocedures. A copy of the LEPC letter of agreement is provided in Appendix C.

SECTION 4: EMERGENCY RESPONSE PROCEDURES (N.J.A.C. 7:1E-4.3(a))

Emergency response actions and notification requirements in the event of a hazardous substance spill
are described in the following sections.

4.1 Reporting of Emergencies

Any employee who discovers the potential for, or an actual discharge of, a hazardous substance(s) will
immediately notify their supervisor. The shift supervisor will take actions to evaluate the situation and
initiate containment and/or clean-up actions. The shift supervisor will also make contact with the
SEC (Robert Hilbert). If the SEC is unavailable, the alternate SEC (Mark Doughty) will be contacted.
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4.2 Immediate Action Plan
Upon notification, the SEC will immediately take the following actions:

1. Conduct an initial assessment to idehtify the character, exact source, amount, and
extent of any potential or actual discharge. The following information will be
gathered during this assessment for notification and reporting purposes to the NJDEP:

a. A description of the release and the release location;
b. Quantity of the discharge substance;
o Steps taken, being taken, or will be taken, to stop, control, cleanup, and or
remove the discharge substance; and
d. Steps being taken to determine the cause of the discharge.
2. Assess possible hazards to human health or the environment that may result from the

spill or discharge. If the spill or discharge warrants assistance from the ERT, the SEC
will activate the Facility alarm system, where applicable, to notify the ERT. )

3. If necessary, contact off-site responders and mutual air responders.

4, Provide notifications to regulatory authorities and agencies (Refer to Part III, Section
5, Notification to Authorities).

Note: NJA.C. 7:1E-5.3 requires that NJDEP be notified (at 609-292-7172 or 800-
WARNDEP) of any discharges of hazardous substances within 15 minutes of
discovery. In the event the NJDEP hotline is inoperable, the NJ State Police should be
notified (at 609-882-2000).

4.3 Summary Response Action Plan

The following is a summary description of response actions to specific types of discharges that could
potentially occur at the Facility. The response actions described will be initiated as soon as possible
by the SEC following procedures as outlined here and in the ERP. The primary objective of all
response actions is to initially prevent a spill or leak from developing into a discharge.
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4.3.1 Discharges Onto the Ground

If a hazardous material is discharged onto the lands of the State (e.g. soil, grass, stones or other
permeable surfaces), excavation of the contaminated area will begin as soon as practical under the
direction of the SEC. Discharges onto the ground (Sée Part 11, Section 1.1, Reportable Discharges)
will be reported as described in Part III, Section 5, Notification to Authorities, of this part of the
DPCC/DCR Plan.

4.3.2 Discharges Into Groundwater

If a hazardous material is discharged onto soil, grass, stones or other permeable surfaces there is a
potential for the material to enter the groundwater. If a discharge to groundwater occurs, site
characterization and site remediation will be in accordance with appropriate State regulations, such as
NIDERP rules for site remediation and clean-up.

4.3.3 Discharges to Surface Water

In the unlikely event of a discharge of a hazardous material onto surface water, response will be done
in accordance with Sections 4.3 and 4.4 of Part IV: Environmentally Sensitive Area Protection Plan
(ESAPP).

4.3.4 Fires and Explosions
Response to fires will be in accordance with this DCR and the Facility ERP. Any fire larger than that
‘which can be handled by one extinguisher is handled by the local fire department.

4.3.5 Discharges to Air
Response to a discharge of ammonia vapor to the air will be in accordance with the ERP.

4.4 Emergency Drills (N.J.A.C. 7:1E-4.3(a)4)

The facility sponsors an emergency drill on an annual basis. The drill is changed from year-to-year
and includes variations on the equipment and hazardous substances involved.
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4.4.1 Objectives
Emergency drills have the following objectives:
1. To test the adequacy of and the effectiveness, timing, and content of the DPCC/DCR
Plan, SPCC Plan, and other emergency response procedures;
To test emergency equipment;
To ensure that emergency organization personnel are familiar with their duties and
responsibilities by demonstration; and
4. To comply with local, State, and federal regulations.

4.4.2 Performance
The drills can be combined with other emergency response drills (e.g., OSHA and hazardous waste).
Planning for drills will include:
1. Basic objectives;
Dates, times, and places;
Participating organizations;
Development of drnill scenario;
Approximate schedule of events;
Pre-drill briefing conference;

Arrangements for qualified observers; and

P NN AW

Appropriate critique of drills/exercises with participants.

Drills will be performed as planned and scheduled according to the pre-developed scenario.
Observers will maintain a written list of comments and observations. If possible, drills will be video-
or audio-taped to provide an accurate account of drill events for those performing the critique.

4.4.3 Critique

The Emergency Response Committee will hold a critique meeting following each drill or actual
emergency. Observers and participants will discuss any deficiencies in the DCR Plan and in its
implementation. A list of follow-up actions will be developed by a commuittee designated by the SEC.
An action plan will be distributed to ensure that all deficiencies are corrected.
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SECTION 5: NOTIFICATION TO AUTHORITIES (N.J.A.C. 7:1E-5.3)

Discharges require immediate notification to the NJDEP Hotline at (609) 292-7172 or (800) 927-6337
within 15 minutes. If the NJDEP Hotline is unavailable, the State Police at (609) 882-2000 will be
notified. A discharge that involves a release of a hazardous substance in excess of its respective RQ,
listed in the Reportable Quantities Tab, will also require immediate notification to the Local
Management Coordinator for the City of Newark (including any individuals instructed by him) and the
Essex County Hazmat. Telephone numbers of these organizations are provided in the Emergency
Telephone Numbers Tab.

5.1 Notification Protocol (N.J.A.C. 7:1E-5.3(c))
When making the required 15 minute notification, the following information will be provided:

1. The name, title, affiliation, address and telephone number of the person reporting the
discharge; )
2. The specific location of the discharge, providing enough information to allow the

NIDEP to direct personnel to the scene;

- For discharges on land, provide the name of the facility and the
address, municipality and county. '

- For discharges to water, provide the name of the water body , location
of the discharge with reference to a fixed point, and a description of
the area which the discharge may reach.

3. The common name of the hazardous substance discharged and a best estimate of the
quantity discharged;
4. Date and time at which the discharge began, date and time at which the discharge was

discovered, and if the discharge has ended, date and.time at which it ended,;

5. Actions the person reporting the incident or discharge proposes to take to contain,
clean up, and remove the substance(s) discharged; and

6. The name and address of any person responsible for the discharge.

III-10




Original: January 1995 Calpine Newark, Inc. DPCC/DCR Plan
Revision 1: November 1995 Revision 3: September 1998
Revision 2: August 1997 Revision 4: April 2000

The SEC shall place a second call to the NJDEP within 15 minutes of the first notification and
provide an update that will include the following information.

Whenever the SEC notifies a federal, State, or local agency, appropriate entries summarizing the
sequence of events including the date, time, and person contacted shall be included in the Plant
Operations Log. Notations in the Log must also be made of unsuccessful attempts to contact such

agencies.

5.2 Follow-up Reports (N.J.A.C. 7:1E-5.8)

In the event of a reportable discharge of a hazardous substance, or a discharge detection system
malfunction, a follow-up report must be submitted to the NJDEP within 30 days in accordance with
the requirements of N.J.A.C. 7:1E-5.8. The SEC will ensure that appropriate follow-up reports are
submitted to the NJDEP.

5.3 Exemption from the NJDEP Reporting .

If the accidental release does not present a potential for off-site impact, on-site injuries or fatalities, or
activate the emergency response plan, the accident shall be exempt from these reporting procedures.
However, the accident will be subjected to investigation procedures.

5.4 Off Site Emergency Notification

Newark Boxboard is the closest surrounding business and will be contacted via telephone, advising
them of the emergency and whether or not a site evacuation is required. Any other businesses,
residences, or schools will be notified by the LEPC. Calpine Newark, Inc. has submitted a Name and
Ownership Change letter to be reflected in the current LEPC emergency response plan, and has
submitted an updated summary of the facility response plan for their use. The letter is contained in
Appendix C.

SECTION 6: ACTIONS AFTER EMERGENCIES

6.1 Re-entry and Site Recovery

Following an emergency, the SEC will coordinate the re-entry procedures with all personnel. Based
upon the seriousness of the incident, the recovery may involve only plant personnel, or it may require
assistance from an outside contractor.
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Re-entry can not be accomplished without proper personnel protective equipment based on the type
of spilled matenial and the concentrations present on the site. The survey team will inspect the site of
the leak and all surrounding areas and make reports to the SEC. The SEC will use this information to
decide when it is safe to re-enter all or portions of the plant.

6.2 Recovered Material (N.J.A.C. 7:1E-4.3(a)8)

After an emergency, the SEC will provide for the treatment, storage, disposal, and recycling of
recovered hazardous waste, contaminated soil or surface water, and any other material resulting from
a spill or discharge at the Station. All hazardous waste will be managed in accordance with the
provisions of applicable regulations. All contaminated soils, stone, etc. associated with discharges
that occur onto land will be cleaned up and placed in drums or larger containers, as appropriate.
Hazardous substances discharged to waters of the State will be recovered using suitable sorbent
booms, vacuum trucks, skimmers, or other applicable equipment. Contaminated clean-up material
will be accumulated along with spill material and packaged for removal to an authorized off-site
disposal facility. The SEC will coordinate activities associated with selecting off-site disposafand/or
recycling of recovered materials.

Where practicable, spilled materials will be recycled. Where 2 quantity of spilled fuel oil can be
recovered, it will be returned to the bulk storage tank for reuse. If the spilled fuel oil is contaminated
such that it cannot be reused on-site, it will be manifested and targeted for disposal as an alternative
fuel by a licensed fuel oil broker. Oil contaminated soils are typically manifested and targeted for
reuse at aggregate production facilities (e.g. asphalting).

Non-petroleum hazardous materials are recycled in various ways when spilled. Neutralized water will
be re-used as process water if feasible. Water will be used to wash down the entire area of such a
spill. Containment basins will be drained to the chemical sump and neutralized in the Facility's
neutralization tank before being re-used as process water or disposed of properly.

A list of information resources that may be utilized when responding to a hazardous incident is
provided in Appendix L
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6.3 Emergency Equipment and Systems

The SEC will ensure that all emergency response equipment and systems are cleaned, recharged,
reactivated, and fit for their intended purposes and inspected prior to the storage of the equipment.
Part IV: The Environmentally Sensitive Areas Protection Plan has not undergone any changes during
this Revision 4 dated April, 2000. The only changes would be references to the facility which has
changed from O’Brien (Newark) Cogeneration to NRG Generating (Newark) Cogeneration to
CogenAmerica Newark, Inc. to Calpine Newark, Inc. Since no changes to the content of the plan was
needed, this section has not been revised. Please disregard all references to the O’Brien facility.
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CERTIFICATE OF INSURANCE
NAME: Calpine Newark, Inc.
ADDRESS; 35 Blanchard St.
Newark, NJ 07065
POLICY NUMBER: PLS - 4761906
PERIOD OF COVERAGE: 12:00 e.m. Apri] 12, 2000
12:00 a.m. April 12, 2003
NAME OF INSURER: American intemnational Surplus Line insurance Company
ADDRESS OF INSURER: 70 Pine Street
New York, Naw York 10270
NAME OF INSURED: Calpine Corporation
ADDRESS OF INSURED! 80 W. San Fernandg Street
San Jose, CA 95113-0000
1) Ameriean Intermational Surplus Line Insurance Company, (the “Insurer”), as identifled above,

2)

hereby cariifies that it has issued liability insurance, sublect to public pelicy considerations,
covering the follo facility: Calpine Newark, Inc., 35 Blanchard St., Newark, NJ 07085, for
cleanup and removal activities arising from operating the faclity identified above.

The limits of liability are $2,000,000 Per Oceurrence and $2,000,00Q annual Aggregate, exclusive
of legal defense cdsts. This coverage is provided under policy number PLS - 4761906. The

American Intematibnal Surplus Line Insurance Campany further certifies the following with
respect to the insul nce described in paragraph 1:

effectiva date of SI: patlicy is April 12, 2000.

(A) Bankruptr.{/ or insolvency of the insured shall nat relieve American International Surplus
Line Insurance Company of Its cbligations under the policy to which this certificate
applies. |

(8) American (ntemational Surplus Line Insurance Company is liable for the payment of
amounts within any deductible applicable ta the policy to the provider of cleanup and
removal activities with a right of reimbursement by the Insured for any such payment
made by American international Surplus Line Insurance Company. This provislon does
not apply with respect to that amount of any deductible for which coverage is
demonstraled under anether mechanism or comhination of mechanisms.

() Wheneverlrequested by the Department, American International Surplus Line Insurance
) Company agrees to fumish to the Department a signed duplicate ariginal of the palicy
and all endorsements,

©) Cancellation or any other terminatien of the insurance by American Intemationa! Surplus
Une lnsur;nce Company excapt for nanpayment of premium or material
misrepresentation by the insured, will he effective only upan writtan netice and only afier
the expiratjon of ED days after the date an which the insured receives the written notice or
60 dayns after the date on which the Department recelves the written notice, whichaevar is
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later. Cangellation for nonpayment of premium or materiel misrepresentation by the
insured will ba effective only Upon written notice and only after the expiration of a
minimum of 10 days afizr the date on which the Insured receives the written natice or 10

days afterthe date on which the Department receives the written notice, whichever Is
later.

(&) The insurgnce covers claima otherwise covered by the palicy that are reported to the
Ametican [ntermational Surplus Insurance Campany within six months of the effective
date of the cancellation or nonrenewal of the palicy, except where the new aor renewed
policy hasthe same retroactive date or a retrozctive date sarlier than that of the priar
paolley, and that arlse out of any covered occurmrenee that Commenced after the palicy
retroactivel date, if applicabte, and prior o such policy renawal or termination date.

| heraby certify that the wofding of this instrument Is identical to the wording In Appendix B of N.J.A.C.

(Signature af authorized representative of American Intsrnational Surplus Lines jnsurance Company)

firey Clarke
(Type Name)

Senior Risk Analyst .
(Title) Authorized representative of American International Surplus Lines Insurance Company)

(Address of Representativg) Two Rineon Centar
121 Spear Street
San Francisea, CA 84105

%
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] C ALPINE NEWARK COCENERATION
: 35 BLANCHARD STREET
NEWARK, NEW JERSEY 07105
L] 973.817.7936
1 973.817.8051 (FAX)
April 26, 2000 .

Mr. Robert Swales, Deputy
Office of Emergency Management
1 Lincoln Avenue, Room 206A
Newark, New Jersey 07105

Subject: Name and Ownership Change for reflection into the LEPC Emergency
Response Plan

Dear Mr. Swales:

The purpose of this letter is to notify you of revised name and ownership changes for the facility
(formerly known as CogenAmerica Newark, Inc.) from those previously specified in the attached
November 13", 1998 letter. The facility has been renamed as Calpine Newark, Inc. The facility
owner is now Calpine Newark, Inc. (formerly Cogeneration Corporation of America). These
changes were effective March 30, 2000.

Calpine Newark, Inc., is formally requesting via this letter, inclusion of our facility emergency
response plan into the LEPC Emergency Response Plan. As a part of the facility Discharge
Prevention Containment and Countermeasure (DPCC) and Discharge Cleanup and Removal
(DCR) plans, the New Jersey Department of Environmental Protection (NJDEP) requires an
agreement of participation with the LEPC. This letter provides you with a summary of the facility
and key elements of our in-house emergency response plan to facilitate the inclusion process and
also to comply with the NJDEP requirement. :

Facility Description

The Newark cogeneration facility generates 60 MW of electrical power and process steam via the
operation of a steam turbine generator and a combustion turbine generator. Steam for the steam
turbine is supplied from a heat recovery steam generator and is exported to the Newark Boxboard
Company, while the combustion turbine generator fires natural gas from a pipeline or kerosene
from two aboveground storage tanks. The facility operates as a base-load facility and is permitted
with the New Jersey Department of Environmental Protection (NJDEP) to run 24 hours per day,
365 days per year. Emissions of nitrogen oxides are controlled via steam injection of the
combustion turbine, ammonia injection and selective catalytic reduction (SCR) to meet air
emission limits specified in the facility=s air permit issued by the NJDEP.

Our facility contains several large bulk storage vessels, numerous smaller containers, and a tanker
truck unloading area for caustic, sulfuric acid, kerosene and ammonia transfer. Bulk materials
storage support routine facility operations including fuel for the combustion units, ammonia for
the SCR, lubricants, water treatment for the cooling tower, and process water treatment in
support of combustion. )




The Newark facility is approximately 10 years old, however, major reconstruction occurred after
a serious fire in December 1992. The reconstructed facility resumed operations in October 1993.
Since state and federal regulations governing spills and spill and accident prevention were in place
at the time of facility planning, state of the art measures were incorporated into the original design
and reconstruction. . Such measures include, but are not limited to, bulk storage secondary
containment, a system of drains that lead to an oil water separator, another system of drams that
lead to a chemical sump, overflow protection and alarms, and fire suppression.

Operationally, the Newark facility has in place a system where daily, weekly and monthly visual
inspections of key equipment is carried out to as part of a maintenance program that seeks to
correct minor problem areas before they can develop into accident causing failures. Tank
integrity testing follows NJDEP requirements per API-653 and is current. Ongoing employee
training in health and safety and emergency response is another element of our effort to prevent
accidents.

The Facility has implemented DPCC/DCR and Spill Prevention Control and Countermeasure
(SPCC) plans which was developed and approved by the NJDEP. A Plan Approval Modification
addressing the Facility’s name/ownership change and financial assurance documentation is being
sent to the NJDEP for their review and formal approval. A full copy of the plans are available at
the facility and at the NJDEP and can be reviewed at the facility upon request. Key elements of
the plans, specifically contact information for the facility SEC and alternate SEC and the chain of
command that is followed in responding to an emergency, are attached. The facility has a
contract with Clean Harbors to act as first responder in the event that an incident cannot be
handled by in-house staff.

If there is any additional information that you need, or there is any assistance required on our part
to assist the LEPC in emergency planning or in your reorganization process, please do not
hesitate to contact me at (973) 817-7936. Please feel free to stop by. A quick tour of the facility
and review of our emergency plans will underscore our commitment in this effort. Thank you
very much for your assistance.

Sincerely,

Y 4

Robert Hilbert
Plant Manager

Attachment

cc: Mark Doughty, Operations & Maintenance Manager/Alternate SEC
Robert Alff, Calpine Eastern Corporation
Robert J. Golden Jr., TRC Environmental Corporation



ATTACHMENT

EMERGENCY RESPONSE COORDINATORS - CONTACT NUMBERS

NAME TELEPHONE NUMBER
SEC: Robert Hilbert (973) 817-7936 gwork)
Plant Manager 800) 514-0321 (beeper)
. : 609) 728-8499 (home)
Alternative SEC:
Mark Doughty §973) 817-7936 (work)
Operations & Maintenance Manager 973) 205-2058 (beeper)

—

w

CALPINE NEWARK, INC.
SPILL INCIDENT CHAIN OF COMMAND

Any employee who discovers the potential for, or an actual discharge of, a
hazardous substance or substances, will immediately notify their shift supervisor.
The shift supervisor will contact the SEC (Robert Hilbert).

If the SEC is unavailable, the shift supervisor will contact the alternate SEC (Mark

Doughty).

While contact is being made with the SEC or alternate SEC, the shift supervisor
and supporting staff will initiate actions to stop the leak, contain the spill and
clean-up any contamination (as required).

The SEC or alternate SEC, upon arrival, will assume control of the incident and
assist responding personnel.

The SEC or alternate SEC will determine the severity of the incident and whether }

off-site emergency assistance is required.
The SEC or alternate SEC will determine if the incident is reportable and whether
outside assistance will be required for clean-up.




NRG Power Operations, Inc.
Newark Cogeneration Facility
35 Blanchard Street

Newark, NJ 07105

Telephone {973) 817-7936
Fax (973} 817-8051

November 13, 1998 " .
( 'P{*e-\)ic--«s Le ~Ht'f\>

Mr. Robert Swales, Deputy

Office of Emergency Management
1 Lincoln Avenue, Room 206A
Newark, New Jersey 07105

Subject: Formal Request for Inclusion into the LEPC Emergency Response Plan

Dear Mr. Swales:

As a result of a field inspection and technical review by the New Jersey Department of
Environmental Protection (NJDEP) Bureau of Discharge Prevention, CogenAmerica Newark, Inc.,
is formally requesting via this letter, inclusion of our facility emergency response plan into the LEPC
Emergency Response Plan. As part of their review of the facility Discharge Prevention Containment
and Countermeasure (DPCC) and Discharge Cleanup and Removal (DCR) plans, the NJDEP is
requiring an agreement of participation with the LEPC. This letter provides you with a summary
of the facility and key elements of our in-house emergency response plan to facilitate the inclusion
process and also to comply with the NJDEP requirement.

Facility Description

The Newark cogeneration facility generates 60 MW of electrical power and process steam via the
operation of a steam turbine generator and a combustion turbine generator. Steam for the steam
turbine is supplied from a heat recovery steam generator and is exported to the Newark Boxboard
Company, while the combustion turbine generator fires natural gas from a pipeline or kerosene from
two aboveground storage tanks. The facility operates as a base-load facility and is permitied with
the New Jersey Department of Environmental Protection (NJDEP) to run 24 hours per day, 365 days
per year. Emissions of nitrogen oxides are controlled via steam injection of the combustion turbine,
ammonia injection and selective catalytic reduction (SCR) to meet air emission limits spec1ﬁed in
the facility’s air permit issued by the NJDEP.

Our facility contains several large bulk storage vessels, numerous smaller containers, and a tanker
truck unloading area for caustic, sulfuric acid, kerosene and ammonia transfer. Bulk materials

storage support routine facility operations including fuel for the combustion units, ammonia for the

SCR, lubricants, water treatment for the cooling tower, and process water treatment in support of
combustion.

The Newark facility is approximately 8 years old, however, major reconstruction occurred after a

@ Recycled Pager




Since state and federal regulations governing spills and spill and accident prevention were in place
at the time of facility planning, state of the art measures were incorporated into the original design
and reconstruction. Such measures include, but are not limited to, bulk storage secondary
containment, a system of drains that lead to an oil water separator, another system of drains that lead
to a chemical sump, overflow protection and alarms, and fire suppression.

. ' serious fire in December 1992. The reconstructed facility resumed operations in October 1993.

Operationally, the Newark facility has in place a system where daily, weekly and monthly visual
inspections of key equipment is carried out to as part of a maintenance program that seeks to correct
minor problem areas before they can develop into accident causing failures. Tank integrity testing
follows NJDEP requirements per API-653 and is current. Ongoing employee training in health and
safety and emergency response is another element of our effort to prevent accidents.

DPCC/DCR and Spill Prevention Control and Countermeasure(SPCC) plans have been developed,
are current with the regulations and have been approved by the NJDEP. A full copy of the plans are
available at the facility and at the NJDEP and can be reviewed at the facility upon request. Key
elements of the plans, specifically contact information for the facility SEC and alternate SEC and
the chain of command that is followed in responding to an emergency, are attached. The facility has
a contract with Clean Harbors to act as first responder in the event that an incident cannot be handled
by in-house staff.

If there is any additional information that you-need, or there is any assistance required on our part
. to assist the LEPC in emergency planning or in your reorganization process, please do not hesitate
to contact me at (973) 817-7936. Please feel free to stop by. A quick tour of the facility and review
of our emergency plans will underscore our commitment in this effort. Thank you very much for

your assistance.
(%ce;ely, 'll : '
A
@?C’éu%/ Uaee 47

Robert Hilbert
Plant Manager

cc: Ted Hofbauer, Maintenance Manager & Alternate SEC
Michael Brady, Cogeneration Corporation of America

]
‘ Attachment
|
| Robert J. Golden Jr., TRC Environmental Corporation




ATTACHMENT

!

[ :
EMERGENCY RESPONSE COORDINATORS - CONTACT NUMBERS

NAME | TELEPHONE NUMBER
SEC: Robert Hilbert (973) 817-7936 (work) .
Plant Manager (800) 514-032] (beeper)

' (609) 728-8499 (home)

Alternative SEC:

Ted Hofbauer (732) 238-8633 (work)
Maintenance Manager (908) 222-9333 (home)
(908) 962-8244 (beeper/cell)

COGENAMERICA NEWARK, INC.
SPILL INCIDENT CHAIN OF COMMAND

Any employee who discovers the potential for, or an actual discharge of, a
hazardous substance or substances, will immediately notify their shift supervisor.
The shift supervisor will contact the SEC (Robert Hilbert).

If the SEC is unavailable, the shift supervisor will contact the alternate SEC (Ted
Hofbauer).

While contact is being made with the SEC or alternate SEC, the shift supervisor
and supporting staff will initiate actions to stop the leak, contain the spill and
clean-up any contamination (as required).

The SEC or alternate SEC, upon arrival, will assume control of the incident and
assist responding personnel.

The SEC or alternate SEC will determine the severity of the incident and whether

_off-site emergency assistance is required.

The SEC or alternate SEC will determine if the incident is reportable and whether
outside assistance will be required for clean-up.
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PROTECTION AND CLEAN-UP METHODS®

1. CONTAINMENT AND DIVERSION

1.1 Booms

Booms are used for containment of spilled petroleum products in open waters and protection of
shoreline. They are also used to direct petroleum from high velocity water to low-velocity areas,
where it can be held for recovery equipment. Different types of booms have differing stability, and
horizontal floatation collars are the best (2, p. 800-21).

1.1.1 Deflection Booming

This technique is effective only if breaking waves are less than 12 in. in height. Deflection booming
is most effective on the larger waterbodies because of the high current velocity (5, p. 56). Deflection
booming is used on inland streams where currents are greater than 1 knot, across small bays and
inlets where currents exceed 1 knot, and along straight coastline. This method causes minor
shoreline disturbance at anchor points and heavy shoreline contamination on downstream end.
Booms should be deployed at an angle from the shore closest to the leading edge of the slick. Two
or more lengths 100 to 500 ft. should be cascaded. The leading edge of each boom should be 20 to
30 fi. behind the trailing edge of the previous boom (2, pp. 800-34 to 800-41). The use of multiple
layers of booms increases the efficiency of diversion (See Table I-1).

TABLE I-1
DIVERSION BOOMING: ]
LOGISTICAL REQUIREMENTS FOR DEFLECTION" IN A 1.5 KNOT CURRENT (p. 800-46)
Single Boom (50 ft.) Cascading Booms
(150 f1.)
| Total Boom Length 200 ft. 600 ft.
3
' Anchors 1 6-9
Personnel 3-4 4-6
Workboat (18 -27 ft.) 1 plus crew 1 plus crew
Recovery Units 1 1-2

ll:oom or series of booms

" Deflection is the lateral displacement across a current between the upstream and downstream ends of a
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1.1.2 Exclusion Booming

Exclusion booming is used across small bays, harbors entrances, and creek mouths if currents are
less than 1 knot and breaking waves are less than 12 in. in height. Exclusion booming may cause
minor shoreline disturbance at anchor points. The boom for harbors should be placed landward in
the quieter parts of a harbor. Boom should be deployed at an angle to the shoreline (preferably in
the direction of the wind) to guide oil. A boat may have to be deployed upstream to open the boom
for boat traffic. Sand bars in estuaries can cause deployment problems. Boom should be deployed
landward of sand bars (the bars can be located by ripples and boils). The boom may have to be
anchored at several points in high velocity areas. Boom should be placed seaward of the low tide
line, or the mid-intertidal if this is not possible (2, p. 800-35). Logistical requirements for exclusion
booming are given in Table I-2.

TABLE I-2
EXCLUSION BOOMING:
EQUIPMENT REQUIRED PER 1000 FT. OF BOOM (2, p. 800-40)
Calm/Light Seas Boom Rough Seas/ Heavy Boom
1 Personnel 3 S
- Support 1 work boat (20-30 ft.) plus crew : 1 work boat (40-50 ft.) plus
crew
Material : 6 anchors, lines, and buoys 12 anchors, lines, and buoys

1.1.3 Containment Booming

Containment booming should be used on open water to surround an approaching substance and to
protect the shoreline. Waves higher than 12 in. will wash o1l over the booms. Containment booming
1s most effective inland when currents are less than 1 knot and 1f the slick is not too large. It causes
minor shoreline disturbance at inland anchor points (2, p. 800-34).

1.1.4 Sorbent Booming

Particulate sorbent is encased in plastic mesh and formed into a boom. This type of boom is set
along shoreline to prevent petroleum from washing up on the shore or to block petroleum from
leaching off a contaminated shoreline into the water. These relatively low-strength booms cannot be
used in fast moving water; even at low speed oil often seeps underneath (1, p. 41). Refer to the
description of sorption Section 3.2.2, Removal and Recovery Options.
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1.2 Water Jets

A stream of water is directed at a shallow angle to move oil or prevent further spreading. The water
jets can be used to push oil towards a skimmer, wash oil out from under a dock, or hold a slick at
the surface (1, p. 41).

1.3 Air Jets

The rotor wash from a helicopter or an air boat propeller is used to push the petroleum product
across the surface or corral it in a specific area. The pollutant will move at about 3 percent of the
wind speed (1, p. 41).

1.4 Air Barriers

Bubbles of air from a submerged manifold are used to contain a petroleum product or direct it to a
skimmer. The ambient current must be low for this method to work, and heavy oils may raft and
pass through the barrier, but this method does not interfere with vessel traffic (1, p. 41).

1.5 Herding
Herding consists of the application of chemicals to maintain the slick and keep it from dispersing.
Skimmers then are used more effectively, and the slick is controlled more easily (1, p. 41).

1.6 Beach Berms
This method is used on sandy, low-energy beaches to protect the upper intertidal zone. It disturbs
the upper 24 inches of the mid-intertidal zone (2, p. 800-34).

1.7 Berms and Dams

Berms and dams are used on shallow streams or rivers where booms are not available or cannot be
deployed, or if dams are part of the hydrologic control system (2, p. 800-34).
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2. REMOVAL AND RECOVERY

2.1 Skimming
Skimmers can be weir, vortex, or sorbent surface removal mechanisms in an advancing or stationary
operating mode (1, p. 41). The effectiveness of skimmers is limited by contact with the oil and

fouling by debris. (3, pp. 141 to 145).

2.2 Sorption
Sorbents are used to protect the shoreline or to clean up after an area has been contaminated. They

can be placed on a water surface or on the shore. Sorbents are classified into four categories:

® Inorganic - Naturally occurring minerals (perlite, vermiculite, glass wool);

® Natural organic - Straw, peat moss, sawdust. These have moderate sorption capacity and
recovery of oil-soaked sorbent can be a problem;

e Polymeric - Synthetics, such as polyurethane and polyethylene, available in bags, pads,
sheets, chips, and/or booms that have the highest sorption capability; and

e Miscellaneous - Combinations, cellulose fiber, and perlite (1, p. 41).

Sorbent materials come as squares and strips (pads), rolls and sweeps, booms, pillows, and loose
material.

"Pads are used in confined spaces to pick up small quantities of 0il. Rolls are
much like pads but can be cut into convenient lengths. Rolls are very effective
at protecting walkways, boat decks, working areas, and previously
uncontaminated areas. They can be used to cover sites for temporary storage
of oily material."

"Booms are tightly compacted and absorb best if oil is driven into them, or they
are rotated and moved around in the oil. They work only in quiet water but can
be used to shelter protected areas and be deployed behind skimmers to pick up
excess. Loose materials should not be used on spills into water because the
oily material can not be easily recovered. Loose material is used for small
pools that have formed in depressions on land.” (2, p. 800-122)
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2.3 Vacuum Pumping
This method cannot remove oil completely, but can play an integral part in the clean-up

(1,p. 41).

"Vacuum pumping is best used to pick up petroleum product which has
collected in pools on the shoreline, but can also be used to skim relatively thick
layers of oil off the surface of the water. The second method is more inefficient
because large amounts of water are also picked up. This method is invaluable
in the absence of skimming equipment.

"Vacuum trucks are backed up to the o0il and suction hoses are maneuvered
manually until the oil is removed. A screen over the suction nozzle will prohibit
debris from entering the truck where it could cause major damage. Finer mesh
screen should be used for light oil like kerosene, and coarse screen for heavy
oils. Booms or other means of concentrating oil on the water surface increase
efficiency on water" (2, p. 800-129).

2.4 Vegetation Cropping
Predicted efficiency and effectiveness of oil removal are low. The technique may be practical for
aquatic macrophytes (1, p. 41). (2, p. 800-123) (13)

2.5 Flushing : .

A stream of water can be used to remove stranded oil from the intertidal zone. The efficiency and
potential for environmental damage is directly related to the pressure and temperature of the water.
Ambient seawater is usually used to avoid extensive biological damage and is usually applied to
solid structures or consolidated sediment (1, p. 41). Low-pressure flushing is used for non-sticky
oils on lightly contaminated areas. "It will not disturb the substrate to any great extent .... Direct
application of water stream is not necessarily desired as erosion and damage to flora and fauna may
result. Bathing the substrate will generally float the oil off the surface without any adverse effects.
It can then be channeled into collection areas for removal. Containment booms should be anchored
Jjust past the surf zone if there is the possibility of oil re-entering the water. F. lushing should be
completed at low tide to prevent re-contamination at high tide." (2, p. 800-111) (13)

2.6 Beach Cleaning

A mobile beach cleaner is used to pick up tar balls or patches on a rotating sorbent belt. This type
of equipment is used for sand or gravel beaches with light oil or discrete patches of oil. These
machines disrupt only the top layer of the sediment (1, p. 41)(13).

Another form of beach cleaning involves putting sand into a tank filled with water. Agitation
removes the oil and the clean sand is returned to the beach. Mud does not work well (1, p. 41). (2,
p- 800-16)(13)
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2.7 Substrate Removal
Heavy equipment is used to remove oiled sediment. The potential for environmental disturbance and

subsequent erosion is high (1, p. 41). Detailed information on pushing substrate into the surfis given
in (2, p- 800-30) and (13).

2.8 Sand Blasting
A projectile of sand is used to remove oil from hard surfaces (docks). It is best for thin
accumulations or hard oil. There is often a problem with removing the blasted material (1,p. 1) (13).

2.9 Steam Cleaning
This method is used mostly for cleaning boulders, rocks, and other hard surfaces. It is moderately
labor intensive, and the oil taken from the boulders still needs to be removed from the area (1, p. 41)

(13).

2.10 Burning
Burning involves combusting volatile fractions by igniting a slick. Controlled burns are difficult to
maintain. Burning is practical mainly in cold environments where oil slicks are thick and lighter

fractions will not evaporate. Incineration can be used for contaminated equipment, and oiled debris
(1, p. 41). (2, p. 800-123) (13)

2.11 Manual Removal
This method is very labor intensive but often can be used in some form (1, p. 41) (13).

.2.12 Enhanced Biodegradation
Enhanced biodegradation can be accomplished through seeding, fertilization, or a combination of
both. Often the products are washed away and become ineffective (1, p. 41) (13).

3. NATURAL CLEANSING

All forms of clean-up and removal except natural cleansing cause some disturbance or destruction
of the environment. Often the clean-up effort is more destructive than the oil itself. Thus natural
cleansing should be the first clean-up option considered.

Natural cleansing has been identified as the preferred clean-up option in the following situations:

®  Exposed habitats where oil persistence is relatively short;

e Other available clean-up options would aggravate chemical contamination, 1.€., by mixing
oil deeper into sediment;
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® Other available clean-up techniques would cause severe physical damage for biological
communities; and

e Other options are limited by impracticality or inefficiency (1, p. 2).

® Natural cleansing sometimes becomes a necessity if there 1s no access or where clean-up
operations would be environmentally hazardous (2, p. 800-143) (13).

4. WILDLIFE DETERRENCE

Visual, auditory, tactile, olfactory, and physiological effects may be used to try to keep ammals away
from a contaminated area (1, p. 41) (13).

"Bird warning systems can be used in nesting, feeding, and flyway stopover

areas. Bird warning systems are used to deter birds from entering a

contaminated area. These methods may have limited effectiveness but "it is far

better to keep birds out of a spill area than to try to rehabilitate them once they

have become oiled." Warning methods are electronic sound devices to produce

distress calls, pyrotechnics, gas exploders, and aircraft. "The most consistently
. successful method is strategically placed human activity.”

"In a discharge situation several units should be moved into place quickly. A
warning device may be placed in a raft and allowed to drift with the oil slick.
Stationary units should be moved as the oil spill moves. Workers in the area
| must wear ear protective devices, since the noise level of some devices is very
: loud.”
]

"Propane cannons with shotguns using blank shells and/or crackers and
I abstract sound systems are effective on shorelines. Positions should be rotated
: since habituation will occur. Propane cannons must be placed muzzle to the
| wind, so excess air will mix with the propane and prevent explosion in the
| cannon.”
|
|
|

During a spill situation, the first efforts should be used to determine which methods are most
effective and to reorganize resources. The activity of people, boats, and machinery involved in
clean-up will usually cause the greatest disturbance to waterfowl (2, p. 800-63). Logistical
requirements for wildlife deterrence are given in Table I-3.
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LOGISTICAL REQUIREMENTS Fi g;%% 3WARNING SYSTEMS (2, p. 800-64)_
Number/20 hectares of contaminated area Number/kilometer of
—— shoreline
People 50-75° 25-50.

Sound Devices 1-2 3-4
Pyrotechnics 1 2-3

Gas Exploders 1-2 34

| Aircraft 1 1

(1 small boat or raft needed per waterborme warning device)
= —

— —

* Includes clean-up crew

5. WILDLIFE REHABILITATION

Birds and mammals can be rehabilitated, but methods are expensive and do not always work (1,

p-41)
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SOPs Contained Herein

Name

Scheduled Visual Inspection Log
Tanker Truck Unloading
Monthly API 653 Inspection Log
Spill/Discharge Response
Weekly Tank Inspection Log

CATALOG LIST OF SOPS

SOPs Maintained On-Site in Indexed Book

Name
Complete Plant Start-Up
Complete Plant Shut-Down

Complete Plant Shut-Down to Warm Conditions
Complete Plant Shut-Down to Cold Conditions

Auxiliary Boiler Operation

Gas Turbine Start-Up

Steam Turbine Start-Up
Cooling Water System Start-Up

- Circulating Water System Start-Up

Duct Burner Operation
HP Boiler Feed Pump Operation

IP/LP Boiler Feed Pump Operation

Hotwell Pump Operation

Circulating Water Pump Operation

Cooling Water Pump Operation

GT Liquid Fuel System operation

GT Fuel Switching Procedure
Tanker Truck Unloading

GT Off-Line Crank Wash Procedure

Sewer PH Probe Calibration
Spill Discharge Response

Tab Letter

B rRe=mIDOmmgaOw >

3

- w " O v 0O Z

Fire Protection Systems Impairment

Reporting Procedure

Last Revision Date

August, 1998
August, 1998
April, 2000
April, 2000
August, 1997

Last Revision
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998
August, 1998

September, 1998

August, 1998




CALPINE NEWARK, INC. Page No. 1 of 2
NEWARK COGENERATION FACILITY Revision No. 0

SCHEDULED VISUAL INSPECTION LOG - N.J.A.C. T:1E - 2.10(a) 1-6 [DPCC/DCR]

The following visual inspections are required to be performed to lessen chances of an accidental discharge

of petroleum distillate, hazardous material, or other regulated bulk stored product or to provide safe and
adequate containment in the event of a discharge. The inspector is to enter the date of inspection, and ||
indicate whether ltem 1) no actions are needed, Item 2) additional, follow-up observation is needed, or Item
3) a work-order repair is needed. If items 2 & 3 are indicated, they are to be carried onto the following
sheet(s) until either additional observations indicate no cause for concern (Item 2) or the work order is
completed (ltem 3).

——=c=

*** SEE REVERSE SIDE FOR SPECIFIC LIST OF ITEMS TO BE INSPECTED ***
DAILY INSPECTIONS

D1 Liquid precipitation within containment area is less than 6 inches

D2 Debris has not accumulated within containment area

D.3 No evidence of staining, discoloration, puddling on containment floor or tank wails
D4 Precipitation drain valve in closed position, ice or snow not clogging drain

WEEKLY INSPECTIONS

W.1 No cracks in secondary containment walls or curbing

W.2  No droplets of stored products from process areas (seals, valves, etc.)

W.3  No droplets of stored product, discoloration or corrosion on/from aboveground pipes
W.4  No bowing between pipe supports

W.5  No vegetation (dead or alive) in containment or near tank

MONTHLY INSPECTIONS
M.1 Check tank shell for paint failure, corrosion, pitting
M.2 Check tank ring for product leakage, standing water
M.3 Perimeter fencing around site is secure
M4 Locks and gates protecting loading points/tanks/process areas are secure
M.5 Clean-up material inventory is adequate
M.6 High and high-high level alarms are functional
M.7 Tank gauge cables are not bound, frayed or worn
M.8 Test of deluge system, fire hose water supply check

v QUARTERLY INSPECTIONS
Q.1 Tank gauge test - reconciliation against inventory records
Q.2 Drip inspection of valves, pumps, flanges
Q.3 Corrosion inspection of valves, pumps, flanges
Date: Type of Inspection: Signature:
Action ltem(s) From Previous Inspections: Print Name:
Code: Location: _ Action ltem:
Results of current inspection indicate: No Problems Need for Follow-up (listed below)...

Action item(s) From Current Inspection:
Code: Location: Action Item:

Resolution of Action Items:
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SCHEDULED VISUAL INSPECTION LOG -N.J.A.C. 7:1E - 2.10(a) 1-6 [DPCC/DCR]

INSPECTION MATRIX

(See Previous Page For Inspection Itineraries)

PN ”.'Eﬁfks?%* R NAC?W
i . Type OF Inspecti

A - Primary Storage Tanks (Oil, Ammonia, Caustic, Acid)

Containment Daily & Weekly
Piping Weekly
Shell Monthly
Gauges ' Monthly
Inventory Reconciliation Monthly & After Each Delivery
Product Unload Area Prior To Delivery (See Unload SOP)

B - Secondary Storage Tanks (Cooling Tower Additive, Boiler Water Additives,
Lube Oil Dispensing Skid, Oil Water Separator,
Neutralization Tank

Containment Daily & Weekly
Piping Weekly
Shell Monthly
C - Processes (Steam/Gas Turbine Reservoirs, Main & Auxiliary
Transformers)
Leakage (Valves, Seals, Etc.) Weekly
Piping & Support Weekly

D - Miscellaneous Storage (Drum Storage, Sulfuric Acid Storage)

Containment Daily & Weekly
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STANDARD OPERATION PROCEDURE NO. 13
TANKER TRUCK UNLOADING

PURPOSE

A

This procedure is a uniform guideline for tank truck off loading of liquid acid,
caustic, ammonia, or kerosene.

The receipt and handling of liquid sulfuric acid, caustic soda, ammonia, or kerosene
is a potentially dangerous evolution. It is imperative that all persons involved follow
all applicable safety precautions and use this standard procedure as a guide gvery

time.

In addition, proper_implementation of this SOP reguires that all spill

control/prevention equipment {(deluge system, overflow alarms, cleanup sorbents,

secondary containment) are functional/available. Strict adherence to the routine

check-list inspections will allow for proper implementation in the event of an

emergency.

SAFETY EQUIPMENT (For Participating Operators)

A.
B.

-C.

Minimum requirements - long sleeve shirt, long pants, gloves and goggles.
For acid, caustic or ammonia - Full face respirator with appropriate
cartridges, acid/caustic suit, and self contained breathing apparatus (SCBA).
2-Way Radio.

PRE - UNLOAD PROCEDURES

A

B
- C.
D
E

Prior to truck arrival, inspect unload area to ensure site is clear of any
obstructions or materials that could impede tanker or personnel access.
Instruct tanker driver, via security intercom, to await arrival of plant personnel
who will accompany driver and truck to appropriate unload area.

Inspect truck bill of lading to ensure proper contents and specifications.
Have the driver set the truck brakes and set chocks on drive or trailer wheels
on one side. Erect any traffic warning signs or barriers.

Evaluate wind direction and locate potential downwind impact areas in the
event of a caustic, acid or ammonia discharge. The operator's SCBA must
be available for use in an upwind location.

Remove locks from unloading point and vapor balancing valves (if
applicable). :

Approved By (Print Name):
Signature:

Date:
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NEWARK COGENERATION FACLLITY Revision No. 3

STANDARD OPERATION PROCEDURE NO. 13
TANKER TRUCK UNLOADING

V.

Inspect unloading and vapor recovery hoses and connectors for cracks,
bulges, worn gaskets or any other signs of weakness. The tank truck driver
is to perform all connecting and disconnecting of liquid transfer and vapor
recovery hoses and couplings. Hoses should be positioned to be out of
facility traffic and not stretched, strained or kinked. All connections must be
securely tightened.

Ensure a nozzle and 100 feet of fire hose are available and have
neutralization material available for the product being transferred.

Ensure tank drain valves are shut and blanked.

Ensure that a true indication of tank level is known prior to the filling .
operation. .

Verify that aII connections have been properly made. Have the operator
radio the control room and ask the Shift Supervisor for permission to
commence filling.

Instruct the driver to remain present at the pump controls at all times - sitting
in the truck cab during delivery is not allowed. The operator must observe
the delivery from an upwind area.

MATERIAL LOADING PROCEDURE

A
B.

Open inside blocking valve on storage tank on ammonia tank Open outside
blocking valve on ammonia, acid, caustic or kerosene storage tank.

Slowly place the truck pump into operation, checking liquid delivery line for
signs of any product leakage. If there is any leakage immediately shut down
pump, otherwise, gradually increase pump to full operation.

Check the receiving storage tanks gauges frequently during unloading to
avoid overfilling. Slow or no response of the gauges may indicate a
constriction or blockage in the product flow. Stay in communication with the
control room in the event that the high-level alarm is activated.

When transfer of liquids is complete, driver will blow down the transfer hose.
Prior to the disconnecting of any hoses or breaking of any connections by the
driver, operator will ensure all blocking valves are shut and vapor
equalization valves (for the ammonia system) are closed.

POST UNLOAD PROCEDURES

A.

Drain any residual liquid within hose into appropriate containers. Replace all

Approved By (Print Name):

Date:

. Signature:
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STANDARD OPERATION PROCEDURE NO. 13
TANKER TRUCK UNLOADING

protective caps on couplings, hoses and blocking valves (if applicable).
Return locks to unloading point and vapor balancing valves.

Remove protective apparel and return non-expendable equipment to proper
locations. Replace any spent material in kind.

Remove chock blocks and any traffic warning signs/barriers.

Notify Shift Supervisor that truck is departing facility.

Ensure the transfer is recorded in the log book. Reconcile the pre and post
tank delivery volumes (as indicated by the tank gauges) against the volume
of liquid just delivered. Large differences must be investigated. -

nmo oW

VI.  SPILL CONTAINMENT

Qil Leakage or Spill - Notify Shift Supervisor, contain with sorbents where possible -
for larger spills allow to drain to secondary containment then to oil-water separator.
Initiate clean-up action.

Ammonia, Acid or Caustic Leak or Spill - Notify Shift Supervisor, don protective
gear in an upwind location, using appropriate neutralizing agent to neutralize small
spills; for large spills, ensure that liquid goes to secondary containment and is
properly routed to the chemical sump. Initiate clean-up action.

Approved By (Print Name):
Signature: ' Date:
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MONTHLY AP! 653 INSPECTION LOG -N.J.A.C.7:1E - [DPCC/DCR]

P — ==
In lieu of the 5-year integrity testing requirements of the facility kerosene, ammonia, caustic and acid tanks,l
monthly inspections, following an AP1 653 inspection program, are to be performed. This SOP describes

the APl requirements for monthly testing. The monthly inspection is one of four components in the AP 653
inspection program. Other components include scheduled external visual inspection by an APt 653-certified
inspector, in service ultrasound testing for thickness measurement and internal inspection. The scheduled
dates for these other three components are listed in Table 1I-3 of the DPCC/DCR Plan. !
|
To properly complete this form, the inspector is to enter the date of inspection, and indicate whether Item |!
1) no actions are needed, ltem 2) additional, follow-up observation is needed, or Item 3) a work-order repair |
is needed. If items 2 & 3 are indicated, the form is left uncompleted until additional observations indicate
no cause for concern (ltem 2) or the work order is completed (ltem 3). At that time entry of resolution must |
be made where provided. ﬂ

I FOUNDATION

F.1  Inspect for broken concrete, spalling, and cracks, particularly under backup
bars used in welding butt welded annular rings under the shell.

F.2  Inspect drain openings in ring, back of waterdraw basins and top surface of
ring for indication of bottom leakage.

F.3 Inspect for cavities under foundation and vegetation against bottom of tank.

F.4  Check that runoff rainwater from the shell drains away from the tank.

F.5 Check for settlement around perimeter of tank. :

F.6  Checksite fordrainage away from tank and associated piping and manifolds.

-F.7  Check operating condition of dike drains.

F.8 Inspect area for buildup of trash, vegetation, and other inflammables.

] EXTERNAL VISUAL

X1 Visually inspect for paint failures, pitting, and corrosion.
X.2  Clean off the bottom angle area and inspect for corrosion and thinning on
plate and weld.

U] SHELL APPURTENANCES

S.1 Inspect for cracks or signs of leakage on weld joint at nozzles manways, and
reinforcing plates.

S.2 Inspect for shell plate dlmphng around nozzles, caused by excessive pipe
deflection.

S.3 Inspect for flange leaks and leaks around bolting.

CONTINUED ON NEXT PAGE
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MONTHLY API 653 INSPECTION LOG -N.J.A.C. 7:1E - [DPCC/DCR]

1 SHELL APPURTENANCES (Continued)

S4
S.5
S.6
S.7

S.8

S.9
S.10

S.11
S.12
S.13
S.14

v ROOF

R.1

Inspect sealing of insulation around manways and nozzles.

Inspect for wet insulation under the weather coat.

Inspect manifold piping, flanges, and valves for leaks.

Inspect firefighting/deluge components (not applicable for kerosene, acid or
caustic tanks).

Check for anchored piping which would be hazardous to the tank shell or
bottom connections during earth movement.

Check for adequate thermal pressure relief of piping to the tank.

Check for damage and test the accuracy of temperature indicators (if
applicable).

Check welds on shell-mounted davit clips above valves 6 inches and larger.
Inspect condition of board and legibility of board-type autogauges.

Test freedom of movement of marker and float.

Compare actual product level to the reading on the autogauge (maximum
variation is 2 inches).

Visually inspect for paint failure, holes, pitting, and corrosion on roof deck.

\) "ROOF APPURTENANCES

RA.1

Check autogauge inspection hatch for corrosion and missing boits.

RA.2 Inspect for corrosion on the tape guide’s and float guide’s wire anchors.

Date: Type of Inspection: Signature:

Action ltem(s) From Previous Inspections: Printed Name:

Code: Location: Action ltem:

Results of current inspection indicate: No Problems Need for Follow-up (listed below)...

Action ltem(s) From Current Inspection:

Code:

Location: Action ltem:

Resolution of Action items:
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SPILL/DISCHARGE RESPONSE SOP

— e =

The following SOP describes measures to be taken in response to a materials spill (leak) or discharge event.
The SOP was developed on the basis that outside contractors have been retained as event First
Responders. ANY CHANGE IN THE POLICY, WHERE FACILITY PERSONNEL ARE TO ACT IN AFIRST
RESPONDER ROLE, WILL REQUIRE IMMEDIATE REVISION TO THIS SOP. IN ADDITION, THE
NOTIFICATION LIST PROVIDED WITH THIS SOP SHOULD BE REVIEWED AND UPDATED
PERIODICALLY.

A key element in executing this SOP is the understanding of the difference between a “Spill (Leak)” event
and a “Discharge” event as defined by NJDEP.
1

Spill (Leak) - means any escape of a hazardous substance from the ordinary containers employed in the |
normal course of storage, transfer, processing or use into a secondary containment or diversion system or
onto a surface from which it is cleaned up and removed prior to its escape into the waters or onto the lands
of the State. A spill (leak) is not a reportable event, although records of the spill and subsequent clean-up |
should be maintained.

Discharge - means any intentional or unintentional action or omission resulting in the releasing, spilling, |
pumping, pouring, emitting, emptying, or dumping of a hazardous substance into the waters or onto the
lands of the State or into the waters outside the jurisdiction of the State, when damage may result to the
lands, waters, or natural resources within the jurisdiction of the State. Note: any discharge onto soil that is
cleaned up within 24-hours is not considered a reportable event, however, records of the spill and clean-up
action must be kept on file. Otherwise, the event is reportable pursuant to DPCC/DCR regulations.

A, SPILL (LEAK)

1 Upon discovery of a hazardous material spill, the Shift Supervisor is to be immediately
notified.

2 The material will be identified and appropriate safety information obtained from the Material

Safety Data Sheet. Safety information will include the level of personnel protection needed.

3 Only those employees who are certified, via appropriate training, are authorized to respond

to the spill. Those authorized are to dress in appropriate personnel protection including
coveralls, rubbers boots and gloves, and splash protecting eye-wear for events involving
kerosene, and enhanced protection for events involving ammonia, acid, caustic or unknown
materials (i.e., acid/caustic suits, ammonia respirator cartridges). Constant Two-way radio
contact shall be maintained with the Shift Supervisor at ali times.

4 Upwind and downwind locations shall be identified on the basis of current wind direction,
as provided by the Shift Supervisor.
5 Upon arrival at the scene, the status of the event shall be established; if the spill is

continuing, evaluate the opportunity for stopping further discharge through closure of an
upstream valve or any other appropriate action. All staging/command post areas must be
established in upwind locations.

6 If the spill occurred within a contained area, ensure containment drain lines are aligned for
proper treatment (to oil/water separator for kerosene, to chemical sump for all other).
7 If spill occurred outside of a containment area, slow or stop further spread using sorbent

material and pillows/blankets or appropriate neutralizing agent. Protect storm water and
sewer drains first and foremost.

Approved By (Print Name):
Signature: Date:
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SPILL/DISCHARGE RESPONSE SOP

NOTE: IF SPILL EXTENDS BEYOND FACILITY PROPERTY, PROCEED TO“SECTION B - DISCHARGE"

A SPILL (LEAK) (CONTINUED)

8
9

10

Initiate clean-up, pack all spent sorbents into an appropriate hazardous waste drum.

All surfaces contaminated with the hazardous waste must be cleaned using appropriate
methods (steam cleaning, high pressure detergent wash, or other appropriate agent).
Prepare a spill report, including cause and clean-up actions, and copy to file.

B. DISCHARGE

8

10

If spill spreads beyond property line, or enters the storm water or sanitary discharge (sewer)
lines, the event becomes a discharge. At this point attempt to control the discharge from
further spread using appropriate sorbent material or neutralizing agent. Contact must be
made with the First Responder Contractor listed in the Notification List (attached).

The Shift Supervisor must notify the people or agencies listed in the DPCC/DCR Plan
“Notification to Authorities” section of the event. The list of contacts is replicated in this
SOP. When contacting these people, be prepared to provide:

1. your name, title, affiliation, address and telephone number,

2. location of the discharge (municipality, affected water bodies),

3. the common name of the substance that was discharged, start (and if applicable)
end time of the event,

4, actions taken to contain the discharge, and

5 name of the person responsible for the discharge (if applicable).

The NJDEP should be called first and foremost, preferably within the first 15 minutes of the
event. Follow-up calls must be placed every 15 minutes, or as indicated by NJDEP. If the
NJDEP Hotline is inoperable or unresponsive, the State Police should be notified.
Additional calls should be place to other authorities, depending on the extent of the
discharge (i.e., Coast Guard if a water body is involved, police and fire is offsite property is
involved or material presents an airborne hazard).

If contamination associated with the discharge is limited to soils, and the clean-up is
completed within 24-hours of the discharge, a written DCR report need not be filed with the
NJDEP, however, a record of the event must be maintained. If discharge contamination
extends beyond the soil, or contaminated soil is not cleaned-up within 24-hours, a DCR
Discharge report must be filed.

Approved By (Print Name):
Signature:

Date:
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SPILL/DISCHARGE RESPONSE SOP

Notification Sheet - Contact Numbers (Newark)

NAME TELEPHONE NUMBER

Facility Contacts

SEC: Robert Hilbert (973) 817 - 7936 (work)
55 (689 728 - 8499 (home)
(800) 514 - 0321 (beeper)

Alternative SEC: Mark Doughty (973) 817 - 7936 (work)
Operations & Maintenance Manager (973) 205-2058 (beeper)

Calpine Eastern Region (617) 723 - 7200

Newark Boxboard (Security) (973) 589 - 6846

Shift Supervisor (will act as SEC if necessary) (973) 730 - 3546

Outside Contacts

LEPC (973) 733 - 3660 (day)
(973) 733 - 7400 (night)
Police (Newark Police Department) 911
Fire (Newark Fire Department) (973) 733 - 7400
EMS/Medical Transport (973) 733 - 3660
Melrose Hose Company (732) 721 - 0762
NJDEP (1-800-WARNDEP) (800) 927 - 6337
. or (609)292-7172
State Police (609) 882 - 2000
National Response Center (800) 424 - 8802
Chemtrec , (800) 424 - 9300
United States Coast Guard (Port of New York) (212) 668 - 7909
(212) 668 - 7936
Environmental Protection Agency Region Il Hotline (732) 548 - 8730

First Responder Contractor

Clean Harbors (Edison, NJ) . (732) 248-1997 (phone)
(732) 248-4414 (fax)

Page Reviged April, 2000

Approved By (Print Name):
Signature: Date:




Calpine Newark, Inc.
Weekly Tank Inspection Log

Date of Inspection: Signature of Inspector:

The following visual inspections are required to be performed to lessen chances of an accidental discharge of petroleum
distallate, hazardous material, or other regulated bulk stored product or to provide safe and adequate containment in the
évent of a discharge. The inspector will record whether A.) No actions are needed, B.) additional, follow-up observation is
needed, or C.) a work order repair is needed. If items B or C are indicated, they are to recorded on the tank inspection
work order index log sheet(s) untii either additional observations indicate no cause for concern (item B) or the work order
is completed (item C).

Weekly Inspections Action Codes: (circle appropriate code letter)
Acid Caustic Ammonia

W.1  No cracks in secondary containment walls or curbing. A B C A B Cc A B c

W.2  No droplets of stored products from aboveground pipes. A B ] A B c A B c

W.3  No discoloration or corrosion on aboveground pipes. A B C A B C A B Cc

W.4  No bowing between pipe supports. A B Cc A B c A B (o}

W.5 No vegetation (dead or alive) in containment or near tank A B Cc A B C A B Cc

Record action(s) taken for all B & C codes circled above:

Weekly Inspections Action Codes: (circle appropriate code letter)
Kero Tank "A" Kero Tank "B"

W.1  No cracks in secondary containment walls or curbing. A B c A B C

W.2  No droplets of stored products from aboveground pipes. A B c A B (o}

W.3  No discoloration or corrosion on aboveground pipes. A B C A B (o}

W.4  No bowing between pipe supports. A B C A B C

W.5 No vegetation (dead or alive) in containment or near tank A B C A B C

Record action(s) taken for alt B & C codes circled above:

WkiyTankinsp.xls




APPENDIX H

INVENTORY OF ON-SITE
CONTAINMENT AND CLEAN-UP EQUIPMENT




INVENTORY OF ON-SITE
CONTAINMENT AND CLEAN-UP EQUIPMENT

uanti Item
30 Socks/Booms 3" by 4"
30 Pillows, Two-Liter
24 Disposable Bags
4 Pair Gloves
4 Pair Tyvek Coveralls
1 Non-Sparking Shovel
1 Floor Stand Spill Sign
1 PH Test Kit

Two kits are maintained on-site and are located inside the Turbine Hall under the
HRSG inlet breaching.




Clean Harbors Environmental Services, Inc.
Equipment List

By
Service Center

Metro Service Center 24 Br.# (732) 248-1997

3 Sutton Place . 24 Hr. # (800) 782-8305

Edison, NJ 03817 . ; Fax # (732) 248-4414
Fred OQlivari, General Manager

Personnel authorized to release equipment/materials/manpower/etc,

Name: Car Phone # . Beeper/Pager # Afiter Hours #
Rob Miller - NA (201)237-6704 ) {513)755-6517
Craig Malloy N/ (201)237-2738 (212)517-3810
Larry Pedersen N/A (201)237-1871 ' . £732)727-1548
John Stefanik - N/A (201)237-3342 B (732) 830-8630
Tom Willis N/A © (201) 346-2625  (732) 264-6687
EQUIPMENT LIST
Itemn Description Location Capacity/Size/Model
(1) Marine Support Equipment .
22' Aquasport w/ Trailer Metro . 120 hp outboard (INJ4967FR)
20" Privateer w/ Trailer Metro 100 hp outboard (NJ4393FK)
12’ Loweline Metro 20 hp QNJ980SFW)
(2) Motor Vehicles .
Vacuum Trailer Metra 5000 gal
Vacror ’ Metro 12 cubic yards
Vacuum Truck Metro 2500 gal
High Powered Vacuum Loader =~ Meuo Cusco 3,000 gallons
Utility Vehicles Mewo * Pick-Up Trucks .
- Emergency Response Van Metro Cube Vans ( Manholes)
Spill Boom Trailer Metro — '
Skid Vacuumn Metro ) 750 gal.
E/R Trailer N Metro Oil Spill
Frac Tank Merro 20,000 gal
(3) Pumps apd Pressure Equipmen
1.5" Electric Pump : Metro Viking Electric
Diaphragm Pump Metto - . 2" (1-Poly)
Submersible Pump Metro Electric .
2" Centrifugal Pump Meiro Gasoline { Not for Flam.)
Hotsy Metro ’ 2500 psi, hot water, trailer mounted

(4) Oil Spill Containment Booms
Conrainment Boom Metro American Marine ] &8"
Absorbents Metro Various types and amounts

e\my documents\clean harbors\q & c\equip listmetro dog
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Item Description

Explosion meter

MSA Gas & O2 Passport
‘P

Jerame Meter

Personal Air Sampling Pumps

Draefvar Kits
HCN Meter

(6) Recovéry Equipment
_ Suction & Discharge Hoses
Swiss Skimmer

Shurp Skimmer

Drums

_(7) Generators/Compressnrs/Lxght Towers

Generator

- Portable Light Set
. .Trailerized Air Compressor

Light Tower

Drum Loadxng Vacuum Umt

) Health and Safety Equlpment

S.CBA

" 4 Man Cascade System

MSA Cartridge Mask
MSA Full Face Mask

Tauk Truck Entry Safety Harmss '-
Mechanical Extraction Devices

_{8) Communications

Radio System

(10) Miscellanecus

. Electric Blower
" Ajr Driven Blower

Steamn Cleaner / Hotsy
Pressure Washers

Location

- {(5) Envxronmental Monijtoring Equxpment

Metro
Metro
Meao
Metro
Metro
Metro
Metro

Metro
Metro
Metro

Metro

Metro

© Metro

Metro
Metro
Metro

Metro
Merro
Metro
Metro
Metro
NMsatro

Métro

Mezlro
Metro
Metro
Metro

c:\my documents\clean harbors\q & c\cqixi{a listimerrd.doc

Capacity/Size/Model

{-Photon, 1-KNU

23 Tubes

2,000 ft-2",3" and 4"
Olea I

55 and 85 gal

175 CEM

55 gal. drum

Suryivair
Airline Resp.
Mine Safety

w/Tripods

MotoroiaNexiel

3,000 CFM
11,000 CFM

Units
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Clean Harbors Environmental Services, Inc.

Equipment List
By
Service Center

New Hampshire Service Center
20 Dunklee Road
Bow, NH 03304

24 Hr. # (603) 224-6626

24 Hr. # (603) 224-6640
Fax # (603)224-6778

Dernis DiMambro, Operations Manager

Personnel authorized to release equipment/manpawer/material/etc.

Name: Car Ph.one #

c:\my documents\ clean harbors\ g & ¢\ equip list\newhamp.doc

After Hours #

Beeper/Pager #
Dennis DiMambro (508) 494-4187 (800) 3472574 #63816 (207) 384-6289
Dean Crosby (603) 848-0161 (603) 385-0067 #1142714 (603) 776-2215
Scott Chambers (603) 848-0160 (603) 564-7636 #225265 - (603) 426-5142
Mike Gendron N/A (207) §70-4758 (603) 645-5896
*#* If you are paging outsids of NH dial 1-800-444-4835 then enter pager #.
EQUIPMENT LIST
. ‘ # of

Item Description - ' Lacation Capacity/Size/Mode] Units
(1) Marine Support Equipment
‘86 Mirrocraft 12’ Bow, NH V-Hull 1
(2) Motor Vehicles
Vacuum Truck Bow, NH 3000 gal S.S. 1
Rack Truck v Bow, NH 11,000 87 Ford, 94 Ford 1
Box Truck Bow, NH 93 Ford ' 1
Pickup Bow, NH 86, 87,& 93 Fords 4
Rangers o : Bow, NH 88 & B9 Ford 2
(3) Pumps and Pressure Equipment
Wilden Diaphragm Pump Bow, NH M-15 3" 2
‘Wilden Diaphragm Pump Bow, NH M-8 2" )
Wilden Pump Bow, NH M-8 Chemical 2" 1
Pneumatic Drum Loader Bow, NH 2
Compressor Bow, NH 2
Hale Pump Bow, NH ].5" 1
Hortsy Bow: NH 3000 psi, hot water, trailer mounted i
(4) Oil Spill Cantainment Booms
Qil Containment Boom Bow, NH 18" American Marine 1000
Qil Containment Boom Bow, NH 13" Langerman 200"
(5) Environmental Mouitoring Equnpment
Explosion meter Bow, NH Minigard 11 2

" HNU Bow, NH P1101 3
Draeger Pump Bow, NH 2
Personal Pump .+ Bow.NRE 2 _
Passport Exp Meter Bow, NH Passport 2




Item Description Location Capacitv/Size/[Viodel Units

(6) Beach or Earth Cleaning and Excavating Equipment

Bobcat Loader Bow, NH 753 1
(7) Health and Safety Equipment , )

30 Minute Airline Bow. NH 30 Minute |
Hip Air Breathing Appar. Bow, NH 5 Min. Escape 3
Alr Work Mask 30 Min. Bow, NH MSA 3

c\my documents\clean hatbors'\q & e\eguip list\newhamp.doe




Clean Harbors Environmental Services, Inc.

Equipment List
By
Service Center

Mid-Atlantic Service Center (Philadelphiz)
2501 P‘ermsylvania Avenue

Deptford, NJ 08096

Fred Oljvari, General Manager

Personnel authorized to release equipmentmaterials’manpowey/ete,

Name: - Car Phone # Beeper/Pager #

Fred Olivari (609) 335-6321 (800} 366-2337 #11791

Mike Golden (609) 352-2471 (800) 366-2337 #0875

George Johnson (609)330-0173 (800) 366-2337 #16082

Andy Egzman (609)352.2473 (800) 366-2337 #25568

Bill Eckstein . (609) 352-2466 (800) 366-2337 #16174
EQUIPMENT LIST

Item Description Location Capacity/Size/Model

(1) Marine Support Equipment .

Eldia Depttord 32F.-Twin/150 HP Motors

Pointer Depriord ) 21Ft-125 HP Motor

Monark Depttord 18 Fr/Aluminum

Starcrafl Deptford 16 Ft/Aluminum

Crestline Deptford ~ 16FL/Aluminum

Johnson/Watercraft : Deptlord . {50 HP

Johnson/Pointer Deptford 120 BP

Mereury Deptford . 15 HP

Mercury : Deptiard 9.9 HF

NRC Aluminum Barge System o Deptford (2) 8' x 40 sectional barges

(2) Motor Vehicles _

Vacuum Truck Deptford 3,000 gaillon

Vac Trailer - Depttord 5,000 gallon

Roll Off Trailer - Depttord

Vactor Diepttoed 2,500 gallen/12cu. yd.

Tractor Deprford

Roll Off Containers Deptford

Vacuum Unit D=ptiord Skid Mount 750gal

Pickup Trucks Deptford

Crew Cab Pickups Deptford

Rack Trucks Deptford

Emergency Response Van Deptlord

Ermergency Response Trailer Deptrord

Drum Trailer Deptfard

Boom Trailer Deptford

Boat Stack Traller Deptford

Frac Tank Depliord 20.000 gal

c:\my documents\ciean harbors\q & elequip list\phil.doce:my documentsielean harbors\q & e\equip list\phil.doc

24 Hr.# (609) 589-5000
24 Hr. # (800) 544-3128
Fax# (609)227-5350

After Hours #
(610) 851-9659
(609) 939-9637

. (609) 939-6653

(609) 9657442
(609) 845.4793

#of
Units
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-,

) . . #of
- Item Descrigtion . R - Location Capacity/Size/Model Units
— . (3) Pumps sod Pressure Equxpment
L Double Dlaphragm Pump © .+ Deptiord 1" « Pneumatic- Poly i
] . Double Diaphragm Pump . -+ © Depttord 2" - Pneumatic - Poly 1
. : Double Diaphragm Pump = = " . Depriord 2" « Preumatic « §.5. 1
Double Disphragm Pump I Deptford 2" - Preumatic - Stecl 5
Double Diaphragm Pump . Deptiord 3" - Pneumatic - Steel 4
3) Pumps and Pressure Eqmpmen( (Con t)
Submersible Pump g Depttard 2.5" Electric 3
_ Trash Pump o Deptford 2" Gusoline ]
Cold Water Pressure Washers s Deptford . Gasoline 1
Hot Water Pressure Washer .' P Depttord Gasoline 3
Hot Water Pressure Washer T Deptiord Traifer Mounted 1
. Venturi Blower Tubes Deptiord Pncumatic 3
. Veatilartion Fans (Copus) . S Deptford Pneumatic 2
Ventilation Fans (Electric) . ; Deprrord 3
- Firemans Fan S .. Deptrord Gasoling |
Firemans Fan , Deprford Electric I
'(4) Oil Spili Containment Boons
American Marine . L Depitord 18" Harbor Boom " 4,200
Absorbents : : v " Deptford Assortment
5y Envlronmental Momtormg Equxpment
" .MSa .. Deprford Passport/LEL 5 )
MSA L © Deptiond FID" 2
Photo lonizarion DEI;CIOI . . Deptiord HNU 2
" Dracegar Pump ’ o Deptford 2
e * Air Monitoring Pumps - e Deptiord Fersonal 3
) Jerome Meter L Depttord Mereury 1
: ' (5) Recovery Equipment .
. - Skimmer ) Depiford Skimpac 18000 Series 1
: " Skimmer ) ) Deptiord Skimpac 1
Skimmer ( NRC) S ; Deptford Vikorna Fasilo 1
Skimmer (NRC), ’ I Deptiord . 4 Band Vertical Mop Wringer 1
(7) Besich/ Earth Cleaning / E\c1v1tmg Equxpment/ Drum H'mdlmg
Forklift (Level B Equxped) . Deptford TCM 1
Drum Scale- L Dcpnord Portable y)
(8) Generators/Compressors/Light Towers/Lnghu
. Compressor. . Deprford 175 CFEM 1
Compresgor * . o : Deptfard 1285 CFM )
Portable Generator . : Deptlford 4
Lighted Sign Board e Deptford Diesel 1
Explosion Proof Lights et Deptiord Tank Lights 4
Explasion Proof Lights o . Deptford 300 watt Spot Light 3
(9) Health and Safety Equipment . .
‘MSA. Supplied Air Systems . Deptford Cascade 4
.MSASCBA = o Deptiard 30 minute setup 3
-MSA SCBA - | C . Deprioril 60 minute setup 2
" MSA Air Bottles © - Deptiord 30 minute 3
Hip-Air Egress Systems - : Deptiord . MSA - 13 minue 12
Hip-Air Bottles ) S Deptford 13 iminute 4
N Respirator Carridges ) ' Deprtord Assortment
. Personal Protective Clothing ™ . ° . Depttord Assonment
Leve! A Suits - S . Deptford Lifeguard Responder 4

Level B Suits i -+ Deptford Responder 6
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.

Item Description

Portable Decon Showers
Portable Storage Tank
Portable Storage Tank
Portable Storage Tank
HEPA Ventalstors
HEPA Vaccums.

", Mercury Vaccum

Pathological Respanse Kit -

Confined Space Retreval Device
-Cooling Vests

Portable Emergency: Fencing.*

"Full Body Harness

" . (10) Commupication Equipment .

Portable Radios

-Mobile Radios -

Marine Band Tr:mscexvcrs
Cellular Phoncs

{11): Miscellaneous Equipment

- Anchors

Line 3/8"

Personal Flotation Dewccs .
Survival Suits '
Hard Hose

. Hard House
‘Hard Hose
‘Lay Flat Hosc

. Vactor Hose

Air Hose

.- Drum Vacuums

Ladders

Ladders

Ladder

Portable Heaters - Space

Oxygen/Aceiyne Cutting I‘orchcs L
-Sawzall '

Carbide (_utoffbaw
Metal Ni* ¢

Hole Saw

Location

Depeford
Deptford
Depriord
Deptiord
Deptford
Depttord
Deptiord
Depttord
Deptford
Depetord
Depttord
DVepttard

Deptioed

Depllord
Deprtord
Deptiord

Deptiord
Deptford
Depttord
Deptford
Depiford
Deptlord
Depttord
Deptrord
Deptiord

- Deptford

Deptford
Deprtard
Deptford

" Deptiord

Deptlord
Deptiord
Deptiord
Depiford
Depttord
Deptford

Capacity/Size/Model

Self-contained

Poly Tank 4,000 gallon
Poly Tank 300 gallon
Poly Tank 350 gallon
Micratrapps

1ako

Hako

Various
lee Pack
500 Ft.

Motorola
Motorola
fcam M-11 Portable YHF
Motorola

Stock
Stoek
Stock
2'1
3
4

4"

3/4"

Poeumatic

Various - Fiberglass
Tank - Fiberglass
Rope/160°

Diesel & Electric
- Complete Sets
Preumnatic/Electric
Llzetrje
Pneumatic/Electric
Pneumatic
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PRELIMINARY WATER TREATMENT INFORMATION
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@ PRARSONS

Calpine - Wawayanda Energy Center

CHEMICAL ADDITION FOR WATER TREATMENT
Refer to Water Balance Diagrams - WAWA-1-DB-022-0001, Rev.C

Revision: A
Date: August 10, 2001

Make-up Water Pre-Treatment

Generic Chemica!

Ref. No. Product Name Chemical Name Purpose % Chemical in Product | Typical Daily Usage |Typical On-site Storage
12 Bleach Sodium Hypochiorite Biological Controt 12.50% 6 galiday 10,000 gal bulk tank
2 Alum (dry basis) Aluminum Sulfate Coagulant 40% 40 Ib/day <2000 Ibs
3 NALCO 8103 Polymer, water Coagulant - 0.5 gal/day 400 gal totes
4 NALCO 8110 Polymer Flocculant - 1 Ib/day < 200 Ibs
WSAC Spray Water Treatment
Ref. No. G:':z::;'::r::" Chemical Name Purpose % Chemical in Product | Typical Daity Usage | Typical On-site Storage
5 NALCO 23289 Wa;i;;:;f;’;:‘;‘e' Corosion / Scale Inhibitor - 25 galiday Retumable Drums
6 Strabrex ST70 Oxidizer - 0.75 gal/day 400 gal totes
. N - 200 gal day tank
7a Sulfuric Acid H2S04 €6 Be pH Control 4 galiday (fed from 7b)
1b Bleach Sodium Hypochlorite Biologica! Control 12.5% 10.000 gat bulk tank
(same as 1a)

Dual - Mixed Bed Demineralizer

Generic Chemical

Ref. No. Product Name Chemical Name Purpose % Chemical in Product | Typical Daily Usage |Typical On-site Storage
7b Sulfuric Acid H2S04 66 Be' pH Control - 170 gal/day 10,000 gal bulk tank
8 Caustic Caustic Soda (liquid 50%) pH Contro! 50% 200 gal/day 10,000 gal bulk tank
9 NALCO 7408 Sodium Bisulfite Chiorine Scavenging - 0.5 gal/day 400 gal totes
Steam Cycle Treatment
Generic Chemical o .
Ref. No. Product Name Chemical Name Purpose % Chemical in Product | Typical Daily Usage |Typical On-site Storage
! pH Control _
10 NALCO BT3000 Phosphate, Caustic, Water {Phosphate treatment) 2 galiday 400 gal totes
11 NALCO Elimin-Ox Carbohydrazide Solution Oxygen Scavenger - 3 gal/day 400 gal totes
12 NALCO 352 Amines, water Corrosion Inhibitor - 1.5 gal/day 400 gal totes
SCR System
Generic Chemical o
Ref. No. Product Name Chemical Name Purpose % Chemical in Product | Typical Daily Usage |Typical On-gite Storage
13 Aqueous Amonia Agqua Ammonia NOx Reducing agent 19.5% 0.55 gal/day (2) 15,000 gal tanks

Note 1:

WAWA_Chemical_addition_chart

Pending fina! design and actual operating experience, some modification to the chemcial treatment programs are listed but not limited to:
- Make-up Water Pretreatment may require iron salts addition and pH balancing

- Steam Cycle Treatment systems may use an All-Volatile Treatment (AVT) plan.
- Aitemative or additional biocide chemicals may be required in the Water Pre-Treatment or WSAC Spray Water treatment systems,

Printed: 8/24/2001
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GROUNDWATER INVESTIGATION DATA




Summary of Seasonal High Groundwater Elevations { April 5, 2001)
Wawayanda Energy Center
Wawayanda, Orange County, New York

Well 1.D. | Ground Elevatlon] Height of| TOC-TIC| M. P. Elevation] Northing| Easting April 5, 2001
Slck-up Total Depth Depth to Water Groundwater Elevation
{ft. BGS) {ft. BMP)

B 501.5 293 0.19 503.99 55428 | 4737.7 58.86 557 498 .42
B-3 4916 1.77 0.23 493.43 61721 | 52326 41.64 15.81 477.62
B8 4536 213 0.08 456.33 5489.9 | 5457.8 40.93 4.88 45145
DP-1 446.3 272 NA 450.22 5636.2 6098.4 1.19 1.91 448.31
OBW-1S 450.2 2.10 0.06 452,17 5761.3 | 5907.6 17.45 285 449.22
OBW-2D 450.8 1.76 0.01 452.50 57714 | 5906.2 NM 1.20 451.30
OBW-3D 4485 2.54 0.08 451.35 5278.3 | 5908.4 NM 145 449.90

BRW-1 448.5 1.50 NA 450.22 5409.3 | 6019.1 - flowing 1.33 gpm @top

BRW-2 452.7 2.30 NA 454 .91 5965.2 | 5763.3 - flowing 0.5 gpm @top

BRW-3 449.1 1.38 NA 450.49 §578.1 | 6020.3 - flowing 1.33 gpm @top
SG-1 446.8 470 NA 451.99 5362.5 | 5884.9 NA 3.95 448.04




. Summary of Stratigraphy
Wawayanda Energy Center
Wawayanda, Orange County, New York

Overburden Deposits Bedrock
Well I.D. | Ground Elevation Total Depth | Glaciolacustrine | Glaciofluvial Glacial Tifl Bedrock Comments
{ft. BGS) [Elovation] [Elevation] [Elevation] [Elevation}
[Elevation]
841 501.5 60.7 - - 0.8->60.7 >60.7 50.7 - 60.7 (unwealhered glacial ill)
[440.8) [500.7 - <440.8) [<440.8)
B-2 500.8 30.5 - - 0.5->30.5 >30.5
{470.3) {600.3 - <470.3] [<470.3)
B3 491.6 41.9 — — 0.5-36.1 36.1-<41.9 [31.9-41.9 (unweathered glacial till / upper bedrock)
[449.7) [491.1 - 455.5] | [455.5 - <449.7]
B4 477.7 36.5 - — 0.7->36.5 >36.5
{441.2) [477.0 - <441.2) [<441.2)
B-S 472.5 61.5 —_ - 0.5->61.5 >61.5
[411.0) [472.0 - <411.0] <411.0]
B$ 465.8 355 - - 0.7->35.5 >35.5
{430.3] [465.1 - <430.3) [<430.3]
B-7 457.7 26.5 - - 1.0->26.5 >26.5
(431.2) [456.7 - <431.2] [<431.2]
B8 453.6 49.8 — - 0.5-448 44.8-<49.8 |39.8 - 49.8 ( unweathered glacial {ill / upper portion of bedrock)
{403.8] [453.1 - 408.8] |[408.8 - <403.8]
B9 450.8 32 0.8-10.0 10.0-15.0 15 ->32 <32
[418.8) [450.0 - 440.8] | {440.8 - 435.8] | [435.8 - <418.8] (<418.8]
DP-1 446.3 4 - - - -
[442.3)
OBW-1S 450.2 19.5 0.5-19.0 - 19.0+ -
[431.2) [449.7 - 431.2) [<431.2} [<431.2)
OoBW-2D 450.8 74 0.5-10.0 10-24 24 -74 -
[376.8) [450.3 - 440.8] ][440.8 - 426.8] | [426.8 - 376.8} [<376.8)
OBW-3D 448.5 42 0.5-20 - 20-42 -
{406.5) [448.0 - 428.5) [428.5 - 406.5] [<406.5]
BRW-1 448.5 445 0.5-195 --- 19.5-32 32-445+ Fracture al 157 - 158 (10-12 gpm), large chips; Fracture at 280 - 282" (85 - 90 gpm), air hammer
(3.5) {448.0 - 429.0] [429.0 - 416.5] | [416.5 - <3.5] |drops rapidly;at end of drilling well yields 175 - 200 gpm); low turbidily and hydrogen
sulfide odor) ’
BRW-2 452.7 423 3-7 - 7-73 73-423+ Fracture @ 150 - 152' (5 gpm), numerous fractures at 360 - 370" (air lift yield of 125 - 140 gpm); at
[29.7] [449.7 - 445.7) {445.7 - 379.7] | [379.7 - <29.7] |end of drilling well yields 125 to 140 gpm; low turbidity and hydrogen sulfide odor)
BRW-3 449.1 460 25-14 - 14 -48 48 - 460+ Soft zone at 118 - 121° 91 gpm); fracture at 162 - 163' (5 gpm); Fracture at 211 - 215' (30 gpm);
[-10.9) [446.6 - 435.1] [435.1 - 401.1) |[401.1 - < -10.9] |soft zone at 251 - 253" (35 gpm) air hammaer drops rapidly; Fracture at 308 - 311° (150+ gpm)
air hammer drops rapidly; at end of drilling well yields 175 - 200 gpm); low turbidity and hydrogen
sulfide odor)




EARTH TECH PROJECT: BORING NUMBER DP-1
196 Baker Avenue Calpine Electric SHEET 1 OF 1
Concord, Massachusetts 01742 Middletown, NY DATE 02/02/01 FILE 39668.03
BORING COMPANY Layne Christiansen Co. SITE Middletown, NY
FOREMAN Jesse GROUND ELEVATION NS.
ARTH TECH GEOLOGIST Peter Wilson CASING ELEVATION NS
DATE STARTED 1/23/01 DATE ENDED 1/23/01
DRILLING WELL INFORMATION
SCREEN DEPTHTO PVC
TYPE Drive Point WELL DIAMETER DEPTH INTERVAL WATER (TOC) ELEVATION
CASING DIAMETER  2-inch DP-1 2inches 4 14’ bgs NM NS
SAMPLER None
FIELD
DEPTH SAMPLE SAMPLE DESCRIPTION STRATA CHANGE TESTING PID 2"WELL
(FEET) INTERVAL (ppm)
0 No samples collected Not performed
5
‘ 10
15'
20
PROPORTIONS USED WELL CONSTRUCTION LEGEND
TRACE 07O 10% BENTONITE GROUT
LITTLE 10 TO 20% WELL SCREEN
SOME 20 TO 35%
AND 35TO 50% SILICA SAND NATURAL BACKFILL E:::] BEDROCK

K:\29156_Wi da\ \GW-ApxE ia\DP-1.doc

M

4




EARTH TECH PROJECT: BORING NUMBER OBW-1S
196 Baker Avenue : Calpine Electric SHEET 1 OF 1
Concord, Massachusetts 01742 Middletown, NY DATE 01/29/01 FILE 39668.03
BORING COMPANY Layne Christiansen Co. SITE Middletown, NY
FOREMAN Jesse GROUND ELEVATION _ Not Surveyed
EARTH TECH GEOLOGIST Peter Wilson CASING ELEVATION Not Suwexed
DATE STARTED 1/24/01 DATE ENDED 1/24/01
DRILLING WELL INFORMATION
SCREEN DEPTH TO PVC
TYPE Dual Rotary WELL DIAMETER  DEPTH INTERVAL  WATER (TOC) ELEVATION
CASING DIAMETER  8-inch OBW-18 2-inches 19.5’ bgs 14.5-19.5 bgs NM Not Surveyed
SAMPLER Cyclone/2” diameter split spoon
FIELD
DEPTH SAMPLE SAMPLE DESCRIPTION STRATA CHANGE TESTING PID 2" WELL
(FEET) INTERVAL ~ (ppm)
0 0-0.5' TOP SOIL TOP SOIL Not performed
05-2.5 Brown/gray, SILT and CLAY, dense, plastic, with | SILT and CLAY
little fine gravel, fine sand, moist
5 5-7' Brown/black, SILT and CLAY and fine to coarse
gravel
10' 10-12' Brown/black, very coarse GRAVEL, little silt, GRAVEL, little silt, 1
clay, dense clay .
ao oo
oo oo
oo ao
oo ao
oo ao
oo oo
oo oo
nn 0o
—
15' |
]
ESEEEE—
19 Brown/black/gray SILT, SAND and GRAVEL, ||~ 77777 T
Refusal encountered at 19.5 bgs
2
PROPORTIONS USED WELL CONSTRUCTION LEGEND
TRACE 0TO 10% BENTONITE GROUT
LITTLE 10 TO 20% WELL SCREEN W
SOME 20 7O 35%
AND 3570 50% SILICA SAND NATURAL BACKFILL E:::] BEDROCK m_
K:\29156_ AGW-Ap i2NOBW-1S (2).doc




EARTH TECH PROJECT: , BORING NUMBER 0BW-2D
196 Baker Avenue Calpine Electric SHEET 1 OF 3
Concord, Massachusetts 01742 Middletown, NY DATE 01/29/01 FILE 39668.03
BORING COMPANY Layne Christiansen Co. SITE Middletown, NY
FOREMAN Jesse GROUND ELEVATION NS
ARTH TECH GEOLOGIST Peter Wilson CASING ELEVATION NS
DATE STARTED 1/24/01 DATE ENDED 1/24/01
DRILLING WELL INFORMATION )
SCREEN DEPTH TO PVC
TYPE Dual Rotary WELL DIAMETER  DEPTH INTERVAL WATER (TOC) ELEVATION
CASING DIAMETER  8-inch OBW-2D | 2inches 74’ bgs 69-74' bgs NM NS
SAMPLER Cyclone/2” diameter split spoon
FIELD
DEPTH SAMPLE SAMPLE DESCRIPTION STRATA CHANGE TESTING PID 2" WELL
(FEET) INTERVAL (ppm)
0 0-0.5' TOP SOIL TOP SOIL Not performed
0.5-2.5 Brown/gray, SILT and CLAY, dense, plastic, with T SITend CLAY
little fine gravel, fine sand, moist
5 5-7 Brown/black, SILT and CLAY, with trace fine to
coarse gravel
10 10-12 Brown/black, very coarse GRAVEL, littie silt and " Coarse GRAVEL, little silt,
‘ clay clay
15' 15-17'
20 20-24' Brown/gray, SAND and GRAVEL, trace silt " “SAND and GRAVEL, trace
silt
24-26' Gray, SANDY SILTY CLAY. trace fine gravel, | - T
dense
PROPORTIONS USED WELL CONSTRUCTION LEGEND
TRACE 070 10% BENTONITE GROUT
LITTLE 10 TO 20% WELL SCREEN
SOME 20 TO 35% :
AND 35 TO 50% SILICA SAND NATURAL BACKFILL E:::' BEDROCK
K:\29156_W: \water\GW-Ap iaNOBW-2D.doc




EARTH TECH PROJECT: BORING NUMBER OBW-2D
196 Baker Avenue Calpine Electric SHEET 2 OF 3
Concord, Massachusetts 01742 Middletown, NY DATE 01/29/01 FILE 39668.03
FIELD ‘
DEPTH SAMPLE SAMPLE DESCRIPTION STRATA CHANGE TESTING PID 2" WELL
(FEET) INTERVAL (ppm)
25
26-40 Gray, SAND, SILT and CLAY, some gravel, very
dense
30
35’
40 40-60 Gray/black, SILT, coarse SAND and fine
GRAVEL, very dense, dry
45'
50'
55'

d

K:\29156_Wawayanda\waten\GW-ApxEmateria\OBW.2D.doc




EARTH TECH PROJECT: BORING NUMBER QOBW-2D
196 Baker Avenue Calpine Electric SHEET 3 OF 3
Concord, Massachusetts 01742 Middletown, NY DATE 01/29/01 FILE 39668.03
| FIELD
DEPTH SAMPLE SAMPLE DESCRIPTION STRATA CHANGE TESTING PID 2" WELL
(FEET) INTERVAL (ppm)
60 60-74 Gray/black, SILT, fine to coarse SAND, fine
GRAVEL, very dense, dry
65"
LILI U
o ao
oo oo
an oc
oo oo
70
|
|._...____.___
7% Weathered SHALE T T Bedrock
75' End of boring at 75bgs
|
|
|
]
I
‘ 80'
|
85'
90’
|

@
<

K:\29156_W da\ NGW-Ap iaNOBW-2D.doc




EARTH TECH PROJECT: BORING NUMBER OBW-3D
196 Baker Avenue Calpine Electric SHEET 1 OF 2
Concord, Massachusetts 01742 Middletown, NY DATE 01/29/01 FILE 39668.03
BORING COMPANY Layne Christiansen Co. SITE Middletown, NY
FOREMAN Jesse GROUND ELEVATION NS .
EARTH TECH GEOLOGIST Peter Wilson CASING ELEVATION NS
DATE STARTED 1/24/01 DATE ENDED 1/24/01
DRILLING WELL INFORMATION
SCREEN DEPTH TO PVC
TYPE Dual Rotary WELL DIAMETER  DEPTH INTERVAL WATER (TOC)  ELEVATION
CASING DIAMETER  8-inch OBW-3D 2inches 42' bgs 37-42' bgs NM NS
SAMPLER Cyclone/2” diameter split spoon
FIELD
DEPTH SAMPLE SAMPLE DESCRIPTION STRATA CHANGE TESTING PID 2"WELL
(FEET) INTERVAL {ppm)
4] 0-0.5' TOP SOIL TOP SOIL Not performed
05-2.5 Brown/gray/black, SILT and CLAY, dense, " 'SILT and CLAY, with little
with little fine Sand & Gravel. fine sand and gravel

5' 510 Brown/black, SILTY, SANDY CLAY " TTSILTY, SANDY CLAY

10 10-15 Same as above

15' 15-20° Gray/black, SILT and CLAY T SILTand CLAY T ]

20 20-30° Gray/black, SILT and GRAVEL, little ctay """SILT and GRAVEL, litle

clay
R NS USED WELL CONSTRUCTION LEGEND

TRACE 070 10% BENTONITE GROUT
LITTLE 1070 20% WELL SCREEN
SOME 20 TO 35%
AND 35 TO 50% SILICA SAND NATURAL BACKFILL BEDROCK
K:\2§ 156_Wawayanda\water\GW-ApxEmateriaNOBW-3D.doc




45

50

5§

EARTH TECH PROJECT: BORING NUMBER OBW-3D
196 Baker Avenue Calpine Electric SHEET 2 OF 2
Concord, Massachusetts 01742 Middletown, NY DATE 01/29/01 FILE 39668.03
FIELD
DEPTH SAMPLE SAMPLE DESCRIPTION STRATA CHANGE TESTING PID 2"WELL
(FEET) INTERVAL {ppm)
25'
30 30’ Same as above
g oa
oo oo
oo oo
fafal oo
35 og og
&.
_________________________ b |,
42-43.7 Weathered SHALE BEDROCK 0
o
=i s
] o
o
d
oo E ao

K:\29156_Wawayanda\water\GW-ApxEmateriahOBW-3D.doc

End of boring at 43.7° bgs
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Drilling Log Legend

Key to symbols used in graphic log

| Silty/Clayey Sand and Gravel Gray Mudstone
::::::::::: Gray Clay Tan Sandstone
\MNV"‘::
RNAAS Black Shale Light Gray Limestone
The number of rock fragments in a sample is:
Sample collection interval Mostly: Greater than 50%
(grab sample). Some: 35% to 50%
Little: 10% to 35%

Trace: 1% to 10%

Hardness of individual samples is classified as follows:

Hard: Can be scratched with knife of pick only with difficulty. Hard blows of hammer required
to detach hand specimen.

Moderately Hard: Can be scratched with knife of pick. Gouges or grooves to 1/16-inch deep
can be incised by hand blow of point of geologist's pick. Hand specimens can be detached by
moderate blow.

Moderately Soft: Can be grooved or gouged 1/4-inch deep by firm pressureon knife or pick
point. Can be excavated in small chips to pieces about 1 inch maximum size by hard blows of
the point of a geologist's pick.

Weathering of individual samples is classified as follows:

Fresh: Rock looks fresh. Crystals look bright. A few joints may show slight staining. Rock
rings under hammer, if crystallines.

Slight: Rock generally looks fresh. Joints stained and discoloration extends into rock up to 1
inch. May show thin clay coatings. If open, joints may contain clay. In granitioid rocks, some
occasional feldspar crystals are dull and discolored. Crystalline rocks ring under hammer blows

Moderate: Significant portions of rock show discoloration and weathering effects. In granitioid
rocks, most feldspars are dull and discolored, some appear like clay. Rock has dull sound
under hammer blows and shows significant loss of strength compared to fresh rock.

Moderately Severe: All rock material except quartz mineral discolored or stained. In
granitoid rocks all feldspars dull and discolored and majority show kaolinization. Rock shows
severe loss of strength and can be excavated with geologist's pick. Rock gives "clunk” sound
when struck by hammer.




DRILL LOG

Prepared by: Gary L. Smith

Earth Tech, Concord, Massachusetts

110 7

Site: Wawayanda Energy Center, Wawayanda, NY Page 1 of 4
Calpine Corporation
DATES Drilling Method Drilier: Borehole Diameter 8"
28-Nov-00 Air Hammer Rotary | William Stothoff Co. Well No, BRW-1
8 inch Casing (24.71b/ft) Grouted From 5 to 53.5' Below Ground Surface
Q
£ =3
g | E
(=] [27) Sample Description Comments __Graphic Log Interpretation
10 = Gray CLAY, trace black Shale CLAY
-
20
] Dense brown SAND & GRAVEL, | Choppy drilling with
- littie gray Clay roller cone bit CLAYEY SAND & GRAVEL
- (TILL)
30 7
40 Moderately weathered Smooth drilling with
black SHALE, kaolinite roller cone bit
] on fractures
50 A
- Casing set @ 52-5 A W
Fresh black SHALE Rapid drilling with
. air-hammer bit
n BLACK SHALE
60 - Y
= Fresh black SHALE,
interfayered with Orthoquartzite
70
N No water VaVAVAVAVAY
80 —
] Fresh black SHALE, 2
trace Calcite ¥
90 - Fresh black SHALE, ;
- trace Calcite '._:%E z
7 T
- BLACK SHALE
100 a7
- Fresh black SHALE AARAR




Site:

DRILL LOG

Wawayanda Energy Center, Wawayanda, NY
Calpine Comporation

|Prepared by: Gary L. Smith

Earth Tech, Concord, Massachusetts

Page 2 of 4

Borehole Diameter 8"
Well No, BRW-1

DATES Drilling Method ’Driller:
28-Noy-00 Al j Co

220

{= ]
[=]
el
K o
£ [=% =
g |5 g
[w] 771 Sample Description Comments O Interpretation
110 T
= Fresh black SHALE
n Fresh black SHALE
120
- Fresh black SHALE BLACK SHALE
130
] Frash black SHALE
130
. Fresh black SHALE
140
- Fresh black SHALE
ha BLACK SHALE
150 — -
- Gray MUDSTONE, moderately |Fracture @ 157-158"
-1 weathered black SHALE, litte | 10-12 gpm, farge MUDSTONE
= Calcite chips
160
I Fresh black SHALE
170
180
-
-
-
- Fresh black SHALE
190 —
. BLACK SHALE
200 —
b Frash black SHALE
210 —
-
e




Prepared by: Gary L. Smith

DRILL LOG

Earth Tech, Concord, Massachusetts

340

Site Wawayanda Energy Center, Wawayanda, NY- Calpine Corporation Page 3 of 4
Calpine Comparation
DATES Drilling Method Driller; Borehole Dia 8"
28-Nov-00 i il thotf Co. Well No, BRW-1
o
o
-
2 L
£ Q. =
g | g g
[a] [77) Sample Description Comments O Interpretation
220 j Y
Fresh black SHALE
230 — Fresh black SHALE
240 Fresh black SHALE
250 — Frash black SHALE BLACK SHALE
-
260
e Frash black SHALE
270
j Fresh black SHALE
Slightly weathered black SHALE, BLACK SHALE
Increasing amount of Pyrite on
280 7 facies
Gray MUDSTONE, moderately | Fracture @ 280- 282 ,
- weathered black SHALE, litle | 85-90 gpm, Air MUDSTONE
- Calcite, Pyrite on facles, hammerdrops rapidiy
I fimonite,drusy Quartz
290 T Light brown SANDSTONE, SANDSTONE
— fine-grain |
300 Frash black SHALE
-~ BLACK SHALE
310
]
320
. Fresh black SHALE
330
i BLACK SHALE
- Frash black SHALE




DRILL LOG

Prepared by: Gary L. Smith

Earth Tech, Concord, Massachusetts

460 —

Site Wawayanda Energy Center, Wawayanda, NY- Calpine Corporation Page 4 of 4
Calpine Comoration
DATES Drilling Method Driller; [Borehole Diameter 8"
28-Nov-00 Ajr Hammer Rotary le]]jgm Stothoff Co Well No, BRW-1
o
[+]
-
o o
£ a £
| & | ¥
o] (77} Sample Description Comments O Interpretation
340 - Y
-1 Fresh black SHALE
n BLACK SHALE
350 Fresh black SHALE
360 -] Fresh black SHALE
-
-1 Fresh black SHALE
370
-
-1 Fresh black SHALE
380
= Fresh black SHALE
390
] Fresh black SHALE
- BLACK SHALE
400 Fresh black SHALE
410 — Fresh black SHALE
- BLACK SHALE
420 T Fresh black SHALE
430 ] Fresh black SHALE
Well making 85-90
1 gpm at end of drilling, BLACK SHALE
- cleared up nicely.
= Bottom of 8" Hote 445"
440 — Fresh black SHALE Hydrogen Sulfide
- Odor
450 —




Prepared by: Gary L. Smith
D R I L L LO G Earth Tech, Concord, Massachusetts
Site: Wawayanda Energy Center, Wawayanda, NY Page 1 0f 4
Calpine Corporation
DATES Dritting Method Driller: Borehole Diameter 8"
15-Dec-00 Air Hammer Rotary | William Stothoff Co Well No, BRW-2
8 inch Casing (24.7Ib/ft) Grouted From 5 to 88' Below Ground Surface
g
2 o
s =4 S
s | E | §
[a] (7] Sample Description Comments 15 Interpretation
] Topsoil
= Gray CLAY,Cobbles, CLAY
trace black Shale
10
20 = .-'"‘x |
= Dense brown SAND & GRAVEL, Choppy drilling with
o _ICobbies, lttie gray Ciay roller cone bit, no 0ss o CLAYEY SAND & GRAVEL
INA of drilling mud (TILL)
30 T \ ¢
40
50
Very dense brown SAND, Very choppy drilling CLAYEY SAND & GRAVEL
= fine-coarse GRAVEL, some Clay | with roller cone bit, (TILL)
] (Clay can be rolled to 1/16* no loss of drilling mud
60 4 thread diameter)
—
70
Choppy drilling with
- roller cone bit
- Dense gray fine-coarse SAND & Taking drilling mud
- |GRAVEL,K little Clay & Silt |
80 —| .
] Gray fing-coarse GRAVEL angular, |Choppy drilling with
. little fine-coarse Sand, little Silt  roller cona bit
- Moderately weathered Set casing @ 88"
- black SHALE, trace Calcite
90 —
— Stightly weathered
- black SHALE, trace Calcite
- BLACK SHALE
100 —
- Fresh black SHALE
110 —
-
= Fresh black SHALE
120




DRILL LOG

Wawayanda Energy Center, Wawayanda, NY
Calpine Corporation

Prepared by: Gary L. Smith

.Earth Tech, Concord, Massachusetts

Page 2 of 4

Drilling Method Driller:
Air Hammer Rotary | William Stothoff Co,

Borehole Diameter 8"
Well No, BRW-2

Depth

[Sample

Sample Description Comments

Graphic Log

Interpretation

-
»n
o

Fresh black SHALE

Fresh black SHALE

!

]

i

Fresh black SHALE

P L

Fresh black SHALE

1

Fracture @ 150%152'
Moderately weathered black shale | 5 gpm

Fresh black SHALE

Fresh black SHALE

Fresh black SHALE

Fresh black SHALE

Fresh black SHALE

Fresh black SHALE

BLACK SHALE

BLACK SHALE

BLACK SHALE




DRILL LOG

Prepared by: Gary L. Smith

Earth Tech, Concord, Massachusetts

Site Wawayanda Energy Center, Wawayanda, NY- Calpine Corporation Page 3of4
Calpine Corporation
DATES Drilling Method Driller: Borehole Dia 8*
Air i Co Well No. BRW-2
o
Q
-
2 m
£ a =z
| g | §
[a] 7)) Sample Description Comments : Interpretation
240 — )
- Fresh black SHALE
BLACK SHALE
= Slightly weathered black SHALE,
= increasing amount of Pyrite
250 Gray MUDSTONE, moderately |Fracture @ 250-252'
weathered black SHALE, litle | 25-30 gpm, Air MUDSTONE
1 Calcite, Pyrite on facies, hammer drops rapidly [
e Fresh black SHALE
260 —
-
4
270 BLACK SHALE
280
= Fresh black SHALE
290
|
-1 BLACK SHALE
300
- Fresh black SHALE
310 =
-1 Fraesh black SHALE
320
330 )
= Fresh black SHALE )
" Slightly weathered black SHALE,
1 increasing amount of Pyrite on
340 facles -
n Fracture @ 340-341'
- 75-80 gpm, Air
= hammer drops rapidly
n Gray MUDSTONE, moderately
350 | to severly weathered black Numerous fractures
1 SHALE, Calcite, Pyrite on facies, | between 345-360" MUDSTONE, SHALE, interlayered SANDSTONE

360

interbeded layers of brown

sandstone,

Kaolinite on fracture
surfaces




DRILL LOG

|Prepared by: Gary L. Smith

Earth Tech, Concord, Massachusetts

480

Lt bl

Site Wawayanda Energy Center, Wawayanda, NY- Calpine Corporation Page 4 of4
Calpine Corporation
DATES Orilling Method Driller: Borehole Diameter 8"
15-Dec-00 Air Hammer Rota William Stothoff Co Well No. BRW-2
[«
[+]
-1
Q Q
£ a £
5|k 8
o (%] Sample Description Comments O Interpretation
360 —
- Numerous fractures X
- Light gray LIMESTONE, vugs on | between 360-370' LIMESTONE
=] some chips Estimated air-lift
1 Light brown SANDSTONE, 125-140 gpm
370 fine-grained SANDSTONE
380 — Fresh black SHALE
= Fresh black SHALE
390
- A
=1 Fresh black SHALE
400
= Fresh black SHALE
- BLACK SHALE
410 — Well making 125-140
Fresh black SHALE gpm at the end of
-1 drilling cleared up nicely|
- nicely, Bottom of 8"
— hole 423',Hydrogen
420 — Sulfide Odor
— Fresh black SHALE
430 —
440 —
450 —
460
470




Prepared by: Gary L. Smith

Earth Tech, Concord, Massachusetts

Page 1 of4

Drilling Method lDriIIer:
D i i Co

[Boreho'e Diameter 8"
Well No, BRW-3

8 inch Casing (0.322" wall) Grouted From 5 to 69' Below Ground Surface
o

Comments

Graphic Lo

Interpretation

Chappy drilling with
air- hammer bit,
no water

Set casing @ 88'

Soft zone 118-121"
1gpm

Site: Wawayanda Energy Center, Wawayanda, NY
1 Calpine Corporation
FDATES
PMD-N
Rotary
]
g | B
a @ | Sample Description
-1 Topsoil
=] Gray CLAY, some fine-medium
10 — Sand & Grave!
20 —
| Very gense brown fine-coarse
=1 # | SAND & GRAVEL, some Clay
30 = % (Clay can be rolled to 1/16"
thread di )
40
50 - Moderately weathered
1 black SHALE Calcite on fractures
1-2° rock chips
—
I
60 Slightly weathered
™ black SHALE, trace Calcite
70
= Fresh black SHALE
80 ~
90 =
100
] Fresh black SHALE
110 ]
—
I Slightly weathered black SHALE
120

CLAY

CLAYEY SAND & GRAVEL
(TILL)

BLACK SHALE

BLACK SHALE




Prepared by: Gary L. Smith

DRILL LOG

Earth Tech, Concord, Massachusetts

240 —

Site: Wawayanda Energy Center, Wawayanda, NY Page 2 of 4
Calpine Corporation
DATES Drilling Method Driller: 1Borehole Diameter 8"
17-Jan-01 Dual Al e Christensen Co, Well No.BRW-3
Rotary
=
=)
-
2 L
5 [=9 =
g | 5 g
[a o Sample Description Comments 9] Interpretation
120
q Fresh black SHALE
-
= Fresh black SHALE
130 .
1 Fresh black SHALE BLACK SHALE
140
T Fresh black SHALE
150
B Fresh black SHALE
160
" Slightly weathered black shale | Fracture @ 162163
N Sgpm
-1 BLACK SHALE
170 -
180
= Fresh black SHALE
180 =
200 ] BLACK SHALE
210 7 Gray MUDSTONE, moderately | Fracture @ 211-215
- weathered black SHALE, 30 gpm MUDSTONE
1 Calcite
220
] Fresh black SHALE BLACK SHALE
230
-1 Fresh black SHALE




*

Prepared by: Gary L. Smith
| D Rl L L LOG Earth Tech, Concord, Massachusetts
{

Site Wawayanda Energy Center, Wawayanda, NY- Calpine Corporation Page 3 of 4
Calpine Corporation
DATES Drilling Method Driller; Borehole Diameter  8°
i i Co Well No, BRW-3
Rotary
(=]
o
-t
Q2 L
5 [=9 =
S | 5 B
[a] [77) Sample Description Comments Interpretation
w0/ T B
- Fresh black SHALE P
5 o BLACK SHALE
250 .
~{ Stightly weathered black SHALE, | Soft zone @ 251-253" MUDSTONE
= Kaglinite, Calcite 35 gpm, Air hammer
- drops rapidly
N Fresh black SHALE
260
270 — Fresh black SHALE BLACK SHALE
280
=1 Fresh black SHALE
-
| . 20 7]
Fresh black SHALE
- BLACK SHALE
300
7 Slightly weathered black SHALE,
-1 Increasing amount of Pyrite on
facies
- Gray MUDSTONE, moderately | Fracture @ 308-311°
310 to severly weathered black 150+ gpm, Air MUDSTONE
“ SHALE,Calcite, Pyrite on facies, |hammer drops rapidly
= Limonite
1 Slightly weathered black SHALE
320
Fresh black SHALE
330
n Fresh black SHALE
340 Fresh black SHALE
=
—_
350 7 Fresh black SHALE
7 BLACK SHALE
. 360 m Fresh black SHALE




Prepared by: Gary L. Smith
D RI LL LOG Earth Tech, Concord, Massachusetts
Site Wawayanda Energy Center, Wawayanda, NY- Calpine Corporation Page 4 of4
Calpine Corporation
DATES —l Drilling Method IDn’ller. Borehole Diameter 8"
17-Jan-01 Dual Air Hammse| 3 istensen Co, Woeli No, BRW-3
Rotary
[=:]
o
-
£ Q
£ a =
: | 5 g
[a] %) Sample Description Comments O Interpretation
360 :/Wl:N\
= Fresh black SHALE
= LIMESTONE
370 - Fresh black SHALE SANDSTONE
380 — Fresh black SHALE A
- Fresh black SHALE AAAAA
390 AN
n Fresh black SHALE VATATATAA
400 AR
. Fresh black SHALE A
z AAAA BLACK SHALE
410
Fresh black SHALE A
_ >
420 =1
- Fresh black SHALE 2
430
440 A BLACK SHALE
TATATATATA
1 Well making 175-200  fomtncnincey
- gpm at the end of :ﬁ
450 — drilling,cieared up 5‘\-"5
-1 nicely. Bottom of 8° ‘ﬁﬁﬁz\
- Hole 460° S
- Hydrogen Sulfide Odor EAATRIAA
460 p— LA A TA T,
470
480 -
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APPENDIX F FAA DETERMINATIONS




Federal Aviation Administration AERONAUTICAL STUDY
Eastern Region, AEA-520 No: 01-AEA-0885-0OE
1 Aviation Plaza

Jamaica, NY 11434-4809

ISSUED DATE: 04/16/01

TRC ENVIRONMENTAL CORPORATION
CALPINE

FOOT OF JOHN STREET

LOWELL, MA 01852

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has completed an aeronautical study
under the provisions of 49 U.S.C., Section 44718 and, if applicable,
Title 14 of the Code of Federal Regulations, part 77, concerning:

.Description: EXHAUST STACKS
NORTH STACK

Location: MIDDLETOWN NY

Latitude: 41-25-27.37 NAD 83

Longitude: 074-24-54.83

Heights: 225 feet above .ground level (AGL)

685 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed
obstruction standards and would not be a hazard to air navigation
provided the following condition(s), if any, is(are) met:

-As a condition to this determination, the structure should be marked
and/or lighted in accordance with FAA Advisory Circular 70/7460-1K Change 1,
Obstruction Marking and Lighting, Chapters 3 (Marked), 4, 5(Red), & 12.

-It is required that the enclosed FAA Form 7460-2, Notice of Actual
Construction or Alteration, be completed and returned to this office any
time the project is abandoned or: '

g At least 10 days prior to start of construction
(7460-2, Part I)

Within 5 days after construction reaches its greatest height
(7460-2, Part II)

This determination expires on 10/16/02 unless:

(a) extended, revised or terminated by the issuing office or

(b) the construction is subject to the licensing authority of
the Federal Communications Commission (FCC) and an application
for a construction permit has been filed, as required by the FCC,
within 6 months of the date of. this determination. In such case
the determination expires on the date prescribed by the FCC for
completion of construction or on the date the FCC denies the
application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION
MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO
THE EXPIRATION DATE.

-As a result of this structure being critical to flight safety, it is




Federal Aviation Administration AERONAUTICAL STUDY
Eastern Region, AEA-520 No: 01-AEA-0886-0OE

1 Aviation Plaza

Jamaica, NY 11434-4809 .
ISSUED DATE: 04/16/01

TRC ENVIRONMENTAL CORPORATION

CALPINE

FOOT OF JOHN STREET
LOWELL, MA 01852

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **
The Federal Aviation Administration has completed an aeronautical study

under the provisions of 49 U.S.C., Section 44718 and, if applicable,
Title 14 of the Code of Federal Regulations, part 77, concerning:

Description: EXHAUSTS STACK
SOUTH STACK

Location: MIDDLETOWN NY

Latitude: 41-25-26.14 NAD 83

Longitude: 074-24-55.27

Heights: 225 feet above ground level (AGL)

685 feet above mean sea level {(AMSL)

This aeronautical study revealed that the structure does not exceed
obstruction standards and would not be a hazard to air navigation
provided the following condition(s), if any, is(are) met:

-As a condition to this determination, the structure should be marked
and/or lighted in accordance with FAA Advisory Circular 70/7460-1K Chang
Obstruction Marking and Lighting, Chapters 3 (Marked), 4, 5(Red), & 12.

-It is required that the enclosed FAA Form 7460-2, Notice of Actual
Construction or Alteration, be completed and returned to this office any
time the project is abandoned or:

At least 10 days prior to start of construction
(7460-2, Part I)

Within 5 days after construction reaches its greatest height
(7460-2, Part II) :

This determination expires on 10/16/02 unless:

(a) extended, revised or terminated by the issuing office or

(b) the construction is subject to the licensing authority of
the Federal Communications Commission (FCC) and an application
for a construction permit has been filed, as required by the FCC,
within 6 months of the date of this determination. In such case
the determination expires on the date prescribed by the FCC for
completion of construction or on the date the FCC denies the
application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION
MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO
THE EXPIRATION DATE.

-As a result of this structure being critical to flight safety, it is .




required that the FAA be kept apprised as to the status of this
project. Failure to respond to periodic FAA inquiries could invalidate
this determination.

This determination is based, in part, on the foregoing description which
includes specific coordinates, heights, frequency(ies) and power. Any
changes in coordinates, heights, frequency(ies) or use of greater power
will void this determination. Any future construction or alteration,
including increase in heights, power, or the addition of other
transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as
cranes, derricks, etc., which may be used during actual construction

of the structure. However, this equipment shall not exceed the overall
heights as indicated above. Equipment which has a height greater than the
studied structure requires separate notice to the FAA.

This determination concerns the effect of this structure on the safe and-
efficient use of navigable airspace by aircraft and does not relieve the

sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

A copy of this determination will be forwarded to the Federal Communications
Commission if the structure is subject to their licensing authority.

If we can be of further assistance, please contact our office at

718-553-4546. On any future correspondence concerning this matter,
please refer to Aeronautical Study Number 01-AEA-0885-OE.

Robert P. Alexander (DNE)

Specialist, Airspace Branch

7460-2 Attached




required that the FAA be kept apprised as to the status of this
project. Failure to respond to perlodlc FAA inguiries could invalidate
this determination. :

This determination is based, in part, on the foregoing description which
includes specific coordinates, heights, frequency(ies) and power. Any
changes in coordinates, heights, frequency(ies) or use of greater power
will void this determination. Any future construction or alteration,
including increase in heights, power, or the addition of other
transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as
cranes, derricks, etc., which may be used during actual construction

of the structure. However, this equipment shall not exceed the overall
heights as indicated above. Equipment which has a height greater than the
studied structure requires separate notice to the FAA.

This determination concerns the effect of this structure on the safe and

efficient use of navigable airspace by aircraft and does not relieve the

sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

A copy of this determination will be forwarded to the Federal Communications
Commission if the structure is subject to their licensing-authority.

If we can be of further assistance, please contact our office at _
718-553-4546. On any future correspondence concerning this matter,
please refer to Aeronautical Study Number 01-AEA-0886-0OE.

~

Robert P. Alexander . S " (DNE) ‘
Specialist, Airspace Branch o

7460-2 Attached




Federal Aviation Administration AERONAUTICAL STUDY
Eastern Region, AEA-520 No: 01-AEA-0887-0OE

.1 Aviation Plaza

Jamaica, NY 11434-4809

ISSUED DATE: 04/16/01

TRC ENVIRONMENTAL CORPORATION
CALPINE :

BOOTT MILLS SOUTH FOOT OF JOHN ST.
LOWELL, MA 01852

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION ** .
The Federal Aviation Administration has completed an aeronautical study
under the provisions of 49 U.S.C., Section 44718 and, if applicable,
Title 14 of the Code of Federal Regulations, part 77, concerning:

Description: TEMPORARY CRANE

Location: MIDDLETOWN NY

Latitude: 41-25-26.33 NAD 83

Longitude: 074-24-54.56 A

Heights: 300 feet above ground level (AGL)

760 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does exceed
obstruction standards but would not be a hazard to air navigation
provided the following condition(s), if any, is(are) met:

-As a condition to this determination, the structure should be marked
and/or lighted in accordance with FAA Advisory Circular 70/7460-1K,
Obstruction Marking and Lighting, Chapters 3 (Marked), 4, 5(Red), & 12.

-It is required that the enclosed FAA Form 7460-2, Notice of Actual
Construction or Alteration, be completed and returned to this office any
time the project is abandoned or:

;£ At least 10 days prior to start of construction
(7460-2, Part I)

Within 5 days after construction reaches its greatest height
(7460-~-2, Part II)

-As a condition to this determination, the temporary structure must be
lowered to the ground when not in use and during the hours between sunset

and sunrise.
This determination expires on 10/16/02 unless:

(a) extended, revised or terminated by the issuing office or

(b) the construction is subject to the licensing authority of
the Federal Communications Commission (FCC) and an application
for a construction permit has been filed, as required by the FCC,
within 6 months of the date of this determination. In such case
the determination expires on the date prescribed by the FCC for
completion of construction or on the date the FCC denies the
application.




NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION

MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO

THE EXPIRATION DATE. ‘
it is

-As a result of this structure being critical to flight safety,
required that the FAA be kept apprised as to the status of this
project. Failure to respond to periodic FAA inquiries could invalidate
this determination.

This determination is based, in part, on the foregoing description which
includes specific coordinates, heights, frequency(ies) and power. Any
changes in coordinates, heights, frequency(ies) or use of greater power
will void this determination. Any future construction or alteration,
including increase in heights, power, or the addition of other
transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as
cranes, derricks, etc., which may be used during actual construction

of the structure. However, this equipment shall not exceed the overall
heights as indicated above. Equipment which has a height greater than the
studied structure requires separate notice to the FAA.

This determination concerns the effect of this structure on the safe and
efficient use of navigable airspace by aircraft and does not relieve the
sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

A copy of this determination will be forwarded to the Federal Communications
Commission if the structure is subject to their licensing authority.

If we can be of further assistance, please contact our office at .

718-553-4546. On any future correspondence concerning this matter,
please refer to Aeronautical Study Number 01-AEA-0887-OE.

(o xPal 1
Robert P. Alexander (EBO)

Specialist, Airspace Branch

7460-2 Attached




Federal Aviation Administration - AERONAUTICAL STUDY
Eastern Region, AEA-520 No: 01-AEA-0888-0OFE
1 Aviation Plaza PRIOR STUDY

Jamaica, NY 11434-4809 No: 01-AEA-0887-0E

ISSUED DATE: 04/16/01

TRC ENVIRONMENTAL CORPORATION
CALPINE

BOOTT MILLS SOUTH FOOT OF JOHN ST.
LOWELL, MA 01852

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION *¥*
The Federal Aviation Administration has completed an aeronautical study
under the provisions of 49 U.S.C., Section 44718 and, if applicable,
Title 14 of the Code of Federal Regulations, part 77, concerning:

Description: TEMPORARY CRANE

7 DAYS
Location: ‘MIDDLETOWN NY
Latitude: 41-25-26.33 NAD 83
Longitude: 074-24-54.56
Heights: 225 feet above ground level (AGL)

685 feet above mean sea level (AMSL) -

This aeronautical study revealed that the structure does not exceed
obstruction. standards and would not be a hazard to air navigation
provided the following condition(s), if any, is(are) met:

-As a condition to this determination, the structure should be marked
and/or lighted in accordance with FAA Advisory Circular 70/7460-1K Change 1,
Obstruction Marking and Lighting, Chapters 3 (Marked), 4, 5(Red), & 12.

-It is required that the enclosed FAA Form 7460-2, Notice of Actual
Construction or Alteration, be completed and returned to this office any
time the project is abandoned or:

jé At least 10 days prior to start of construction
(7460-2, Part I)

Within 5 days after constructicn reaches its greatest height .
(7460-2, Part II)

This determination expires on 10/16/02 unless:

(a) extended, revised or terminated by the issuing office or

(b) the construction is subject to the licensing authority of
the Federal Communications Commission (FCC) and an application
for a construction permit has been filed, as required by the FCC,
within 6 months of the date of this determination. 1In such case
the determination expires on the date prescribed by the FCC for
completion of construction or on the date the. FCC denies the
application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION
MUST BE POSTMARKED OR DELIVERED TO THIS OFFICE AT LEAST 15 DAYS PRIOR TO
THE EXPIRATION DATE.

-As a result of this structure being critical to flight safety, it is




required that the FAA be kept apprised as to the status of this .
project. Failure to respond to periodic FAA inquiries could invalidate
this determination. o ' ' o

This determination is based, in part, on the foregoing description which
includes specific coordinates, heights, frequency(ies) and power. Any
changes in coordinates, heights, frequency(ies) or use of greater power
will void this determination. Any future construction or alteration,
including increase in heights, power, or the addition of other
transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as
cranes, derricks, etc., which may be used during actual construction

of the structure. However, this equipment shall not exceed the overall
heights as indicated above. Equipment which has a height greater than the
studied structure requires separate notice to the FAA. ‘ '

This determination concerns the effect of this structure on the safe and

efficient use of navigable airspace by aircraft and does not relieve the

sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

A copy of this determination will be forwarded to the Federal Communications
Commission if the structure is subject to their licensing authority.

If we can be of further assistance, please contact our office ‘at
718-553-4546. On any future correspondence concerning this matter,
please refer to Aeronautical Study Number 01-AEA-0888-OE.

Robert b. Alexander - (DNE) .
Specialist, Airspace Branch

7460-2 Attached
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Tennessee
Gas Pipeline

an El Paso company

]
| . 01 8510 07
y87. RpPY oy
Calpine Eastern
The Pilot House, 2nd Floor
Lewis Wharf
Boston, MA 02110
Ref: Calpine Wawayanda Energy Center

Attn: Mr. Robert Howard

Dear Mr. Howard:

Pursuant to our Agreement dated January 15, 2001, Tennessee Gas Pipeline Company

I (“Tennessee”) has been conducting preliminary evaluations regarding the construction of

| certain pipeline facilities to provide natural gas transportation service between Calpine’s
proposed Wawayanda Energy Center located in Orange County, NY and Tennessee’s
mainline system at or near milepost 325-1 +3.25 in Sussex County, NJ.

|

|

:

I

i

. This letter shall serve as notice to Calpine that Tennessee stands ready to prepare, file and
seek approval of the necessary applications with the Federal Energy Regulatory
Commission (FERC) for these pipe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>