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EXECUTIVE SUMMARY

CWolf Engineering 2017 has been contracted to deliver a 35% design to upgrade the
King Street hauled waste disposal station for Anchorage Water and Wastewater Utility
(AWWU). This station was upgraded in 2010 but is in need of another upgrade
considering the increase in operation and maintenance (O&M) costs. Unauthorized
materials which include screenings, sediments, and fats, oils, and grease (FOG) are the
main cause of the issues, which include sanitary sewer overflows (SSO) and the
hindering of existing monitoring equipment. ADEC works closely with the Environmental
Protection Agency (EPA) to manage reduction of SSOs.

CWolf Engineering 2017 designed a recommendation for the upgrade of the King Street
hauled wastewater disposal station with a 20-year outlook. This upgrade will be able to
support the projected flow and population increase for the Municipality of Anchorage
(MOA) for 2037. With the upgrade, the station will be able to properly handle the intake
of FOGs, screenings, and sediments.

The selected equipment for the upgrade is the Raptor Septage Complete Plant (Model
40SCP) manufactured by Lakeside. This prefabricated septage receiving station
includes grit and screening removal equipment that dumps the waste into trash bins that
will be picked up by Alaska Waste. The equipment will also clean and dewater the
waste prior to dumping. A barrel of lime will also be included with the final design. A
layer of lime will be sprinkled on top of the waste to help with dewatering and odor
control. A hot water injection point at the influent end of the septage receiving station
will also be implemented before the magnetic flow meter. This will degrease and
remove particles to ensure accurate flow meter readings, as well as increasing the
lifespan of the equipment.

The King Street location does not currently have a supply of water to the building. It is
necessary for the process in removing screenings, grit and providing water to wash
down any spills. The receiving station will receive its water supply by tapping into the
nearby existing water main. The available flow of the water main is 250 GPM at 58 PSI.
Approximately 200 feet of 12” diameter pipe would be required. During the construction
of the new King Street septage receiving station the Turpin Street location will be used.

A total of 1.4 cubic yards of screenings removal and 1.7 cubic yards of grit removal are
anticipated using the Raptor Septage Complete Plant. Roughly O cubic yards of
screenings should pass into the sewer interceptor but 2.6 cubic yards of grit should.
FOG received will be accepted on-site and treated at the AWWTF. Collection of
screenings and grit into 6 cubic yard dumpster bins should be picked up one a week
from the west facing wall of the station. The construction upgrade cost of the King Street
septage receiving station is estimated at $12.25 million.



1.0 INTRODUCTION

AWWU solicited for engineering services to upgrade the hauled wastewater disposal
station for the Municipality of Anchorage area with a 20-year outlook. CWolf
Engineering won the bid to provide AWWU with a pre-design recommendation for
Project A: Hauled Wastewater Disposal Station located in Anchorage, Alaska.

Anchorage currently has two hauled wastewater disposal stations: one located on King
Street and the other located on Turpin Street. These stations currently serve the entire
Municipality of Anchorage from Eklutna to Girdwood, and the Mat-Su Borough (MSB).
The waste accepted from these stations includes domestic septage, landfill leachate,
commercial tank and portable toilet wastes, sludge from non-municipal treatment
operations, and other waste materials.

Currently, the Turpin Street location accepts the MSB’s wastewater. However, in 2019
the MSB plans to construct a wastewater disposal station. Leachate is currently hauled
to both wastewater stations, but in 2019 the Anchorage Regional Landfill (ARL) will
construct a segment of pipe that will send leachate directly into the AWWU sewer
collection system. The municipality also plans to mandate food service establishments
to collect grease and have it hauled to a receiving station. With the MSB’s wastewater
and all leachate disposed in other means, AWWU plans to upgrade the King Street
location. It will be Anchorage’s main disposal station for septage and FOG while
keeping the Turpin location close and used only as a backup. This design study report
prepared for AWWU addresses the existing conditions, projected flows, building plans,
permitting, and cost estimations for the King Street station upgrade.

2.0 BACKGROUND/EXISTING CONDITIONS

Currently both the King Street and Turpin Street locations operate without continuous
supervision from AWWU. Wastewater received from these stations is carried by public
sanitary sewer system to the main Asplund Wastewater Treatment Facility at Point
Woronzof. The Turpin Street location, along with another station on 94th Street, was
constructed in 1988. The King Street location was constructed later in 2002, and is
located approximately 500 feet from the 94th Street location. The King Street Septage
Receiving Station is approximately 10’ x 10°, 100 sq. ft., and received an upgrade in
2010.

One of the key issues is that the King Street septage station is being used for more than
just septage disposal. Current operation and maintenance costs have increased due
greatly to trunk and clogged interceptor pipe caused by the discharging of unauthorized
materials. These unauthorized materials include FOG, large sediments, and screenings.
These discharges, especially FOG in particular, hinder the operations of existing
monitoring equipment, including sampling and flow monitoring as well as cause sanitary
sewer overflows. Currently AWWU is spending a significant amount of time cleaning the
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receiving stations and handling an increasing volume of material. A large amount of
money is also spent cleaning downstream sewers due to the amount of debris in the
lines.

2.1 Project Location
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Figure 1: Project Location. Courtesy of AWWU GIS Report
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3.0 HYDRAULIC DESIGN

3.1 Population

AWWU septage receiving stations service the Municipality of Anchorage and the
Matanuska-Susitna Borough. The population of interest is only the Municipality of
Anchorage. The projected population was used to determine the septage flow
projection. A 20-year design life was used to determine projected values.

The population projections for year 2037 were determined from the 2014 Anchorage
Wastewater Master Plan. The master plan was utilized in this report because their
population projections were developed using the year 2000 Census data. Between
years 2010 and 2033, the MOA recorded population with sewer served by AWWU and
the total population. The difference between the served by AWWU and not served
reflected the number of people with hauled truck service. The hauled service population
was required to calculate septage volume hauled to the receiving stations. A best-fit line
between the two years provided 2037’s projected population to have hauled service.
Please see Appendix A for more details.

Table A. MOA and AWWT Served Populations

Municipality

Anchorage

Northern

Population of Bowl o Girdwood
Anchorage
2010
Total 291,826" 240,343 34,982 2245
Served by AWWT Sewer 233,271 213,471 17,716 2,084
2033
Total 351,003 287.827 45.282 3.540
Served by AWWT Sewer 287,490 258,776 25,353 3,361

Note

1. The MOA total exceeds the sum of the Anchorage Bowl. Northem Commusites, and Girdwood because utilities other
than AWWU provide sewer service within MOA boundanes and areas are served by on-site wastewater systems

Figure 3: Table of MOA and AWWU Served Populations



3.2 Flow Projections

Projected Volume of Received Septage & FOG for Year 2037
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Figure 4: Graph of Projected Volume Received in 2037

Both of the receiving stations have flow meters that do not accurately track the truck’s
discharge. PortALogic Order Query receives the measured flow volumes. These volume
calculations were utilized for the flow projections. The volumes from the flow meters are
inaccurate but are the most reliable source to determine total yearly volumetric
discharge of the MOA and MSB.

Considering the MSB is planning to build a septage receiving station by 2019, the total
projected flow had to exclude their volumetric discharge. MSB’s septage truck
accumulation sources are uncertain so the yearly discharge volume quantity was
extracted from HDR Alaska’s study. The remaining quantity was used to determine year
2037’s flow volume projection.

In table 1, each month’s septage volume was extracted from the King Street location.
The numbers were then factored equally to have a combined volume to approximately
13.27 million gallons annually. The month of July should have similar level of volume.
This chart shows a lower volume likely due to small sample size of one year.
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Table 1: Projected Flows for 2037

2037 Receiving
quantity Septage Septage FOG | FSE FOG Total FOG
Gal. Gal. per day Gal.

January 676,859 196 1,795 61,700
February 626,474 182 1,795 55,300
March 784,050 227 1,795 62,700
April 1,141,632 331 1,795 63,800
May 1,382,175 401 1,795 68,100
June 1,400,995 406 1,795 66,000
July 1,141,929 331 1,795 65,900
August 1,575,272 457 1,795 69,800
September 1,475,474 428 1,795 66,700
October 1,413,074 410 1,795 68,300
November 940,189 273 1,795 62,000
December 699,663 203 1,795 61,900
Yearly 13,257,800 117,100 655,200 772,000
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Figure 5: Graph of King Street Septage and FOG for 2037
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3.3 Hydraulic Capacity of Influent Pipe

Hydraulic capacity of the sewer line must be capable of handling projected flow for
2037. The Manning Equation will be used to determine the cross sectional area that is
filled during peak flow disposal from the receiving station. With an anticipated peak
daily flow of 101 GPM, the existing 12 inch diameter pipe will fill up to a fifth of the
diameter. Hence, there it is not necessary to replace the existing pipe up to the

interceptor.

3.4 Process Design

( Septage )

Potential to )
clog sewer p.peo/LNo—b Let it flow

Easy to separate? Rocks, grit,
Manageable quantity/ ' €S~ Screening
FOG
Partial Best effort
Pipe it goes collection collection

25

Figure 6: Procedure of Septage Handling
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3.4.1 Fat, Oil, and Grease

Quantity received by weight

1.5%

A\

® FOG - Septage ® FOG - FSE = Screenings Grits

Figure 7: Quantitative Comparison of Problematic Factors

A. Characteristics

There are two types of FOG buildup that causes issues in sanitary sewer pipes. The
following segment reviews the two types, and feasible options, which doesn’t
necessarily require removal.

From the study report, Biodegradation of Fat, Oil, and Grease in Wet Wells, the
following excerpt is directly from the research study report:

“For most of metal ions, the two pump stations had a similar metal profile and
there was no obvious seasonal change in metal concentrations. The calcium

by several studies that calcium can help the buildup of FOG layers (He et al.,
2011; Keener et al., 2008) although there is no specific concentration level that is
supposed to be beneficial for FOG layer formation. He et al. (2011) and Keener
et al. (2008) proposed that the excess calcium present in FOG deposits might be
partly caused by concrete corrosion. He et al. (2011) tried to form FOG deposit
with calcium concentration of 50 mg/L to 750 mg/L and found that the resulting
FOG deposit weight also increased. They also found that increasing levels of
calcium led to higher calcium levels in FOG deposits, which could support the
important role of calcium in FOG formation. Thus, methods to reduce calcium
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concentration or restrict corrosion of concrete might mitigate FOG build-up in
pump stations.”

FOG deposits

Un-reacted DLVO
Slow chemical
hydrolysis in Saponification
sewer lines - ¥
. 2+
FOG . FFA Ca
"\ partition // ] Source
Source Source Source (concrete
COrrosion)
Kitchen Wastewater Concrete
Wastewater

Figure 8: FOG Calcification

Based on this study report, the general idea is that FOG buildup has a yield strength
range of 4 kPa to 34 kPa, depending on whether it is soft non-reacted or hard-calcified
buildup. Hard calcification of FOG in the sewer system is partly to blame for SSOs.

B. Mechanical Separation

For design concepts 2 and 3 FOG will be mechanically removed, placed in garbage bins
with 20-55% water content, and disposed directly at the landfill. This will bypass the
pipe network completely offering least impact on the system and FOG loading at
AWWTF. The main concern with this option is that it increases fire hazard rating.

C. Mutually Exclusive Options

Pipe Insulation Heating

Non-reacted FOG still contribute to the issue, the collector pipe sections between King
street and AWWTF has a few vulnerabilities such as poor heating and insulation,
according to the CRW study report, this causes temperature drops that narrows FOG
collection in concentrated segments. The solution to this would be heat-trace the pipe
network to find vulnerabilities and improve heating/insulation of such segments, oils
such as corn oil and canola oil each solidifies at 12 and 14 degrees Fahrenheit, which
would not be a concern. Peanut oil has a freezing temperature of 37 degrees
Fahrenheit, mixed animal fat has freezing temperature range of around 40 degrees
Fahrenheit, both are primary causes and the buildup of each can be sharply decreased
if the pipe network is better protected.

Concrete Corrosion
A small grease removal chamber in the pre-fabricated receiving station could not
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remove a high enough percentage of the FOG to make FOG the limiting factor in
causing calcified build-up. Calcium metal ions flowing in the pipes are primarily a result
of concrete pipe corrosion and soap containing calcium, the better way to reduce the

amount of calcified buildup would be to avoid installing concrete sanitary sewer pipes,

or even replace old concrete pipes, as the table below shows that cement pipes and
various types of concrete pipes make up for more than half of the total pipes in service,
and that the average age of service is about 45 years.

Table 3.2: Summary of Sewer Pipe Material Statistics’

Pipe Diameter

Total Average
less than | 8" - 12" - 18" - greater | Length | Age

Pipe Material 8" 10" 16" 24" than 24" | (miles) | (years)

é‘;?efﬁgé?““d‘e“' 000 | 053 0.00 0.00 0.00 0.53 40
Asbestos Cement (AC) 0.86 | 21543 | 2122 6.45 0.00 | 243.96 44
Concrete (CC) 0.00 | o001 0.00 1.66 1.18 2.84 45
Cast Iron (CI) 0.13 5.88 0.92 0.57 0.00 7.50 46
Cured in Place Pipe (CIPP) 0.00 | 222 1.44 1.43 0.07 5.16 4
Corrugated Metal (CMP) 0.00 | o0.01 0.36 1.34 2.78 449 40
Concrete (CN) 0.29 | 40.85 7.57 2.33 0.95 51.99 50
Ductile Iron (DI) 2.66 | 21947 | 4331 12.80 1137 | 289.61 25
Concrete (FC) 0.00 | 0.0 0.00 0.00 0.88 0.88 42
Fiberglass Reinforced Pipe .
(FRP) 0.00| 0.00 0.00 0.00 0.60 0.60 2
g%‘;g;ns“}’ Polyethylene 165| 173| o063 1.10 0.54 5.66 19
Polyvinyl Chloride (PVC) 0.03 0.01 0.10 0.00 0.00 0.14 9
Reinforced Concrete (RC) 0.00 0.00 0.01 11.23 22.90 34.14 40
Steel (ST) 0.00 | 0.0 0.00 22 0.04 0.27 37
Techite (IC) 0.00] 0.15 0.00 0.00 0.00 0.15 42
Unknown 027 286 0.44 0.05 0.00 3.62 26
Vitrified Clay (VC) 0.01 1.50 0.98 0.00 0.01 2.50 63
Wood Stave 0.00 130 0.28 0.00 0.00 158 61

* Data from AWWU geographic information system (GIS) mventory
Figure 9: Table of Sewer Pipe Material Statistics

Bio Bricks.

However if both types of pipe network upgrade seem too costly, there is another
alternative mutually exclusive solution involving biodegradation. There is a line of
products on the market called bio bricks, a bio brick is a slow-dissolving block that
contains high concentration of microorganisms that will latch onto the pipe walls and
start digesting FOG particles. The same research study above had looked into bio
bricks and had concluded that it works better the more FOG buildup there is. Nill effect
is observed before FOG build-up reaches a certain thickness. See appendix for details

on bio bricks and the study report.
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3.4.2 Hot Water Injection

The current system has a magnetic flow meter, however it faces the issue of clogging
up over time, which makes it less accurate than desired. The solution for this issue will
be to implement a hot water injection point at the influent end of the septage receiving
station before the magnetic flow meter. Pump and high pressure spray nozzle will also
be installed inside the hot water will degrease and remove other particles that would
collect in the system, to ensure the flow meter is accurate, and increase lifespan of the
equipment.

3.4.3 Management & Accounting System

Of the alternatives, the top pick is to utilize a pre-fabricated septage receiving station.
The top option for pre-fabricated septage receiving stations is Lakeside Raptor Septage
Complete Plant (Model 40 SCP), which comes with an optional Raptor Acceptance
Control System (RACS). The RACS has multiple functionalities including ground level
septage hauler support, software that enables automatic data extraction at any discrete
location on a PC as well as automatic accounting system and customer tracking,
invoicing and report generation. The software would record date, gallons and waste
type for each transaction, and it allows up to 5 different types of wastes each with
different cost per gallon. Lastly, the RACS includes a magnetic flow meter of its own,
which would be compatible with the software. There won'’t be a need to install a
magnetic flow meter separately.

3.4.4 Grit Removal Component

The grit collection is done by an auger located along the bottom gutter of the main
chamber of the Raptor septage receiving plant. The auger with its increased shaft
diameter then dewaters the solids against a perforated stainless steel screen. Grit
removal is estimated at 40% at 600 GPM, though it may vary.

3.4.5 Screening Removal Component
The screening removal component consists of a self cleaning bar rack with options for
opening sizes, this design decided to go with 0.25 inch opening for optimal removal

efficiency. Similar to grit removal, the collected screening is then dewatered and
discharged by an auger into a separate bin.
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Greater Removal Efficiency
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Figure 10: Lakeside Screens Removal Efficiency

3.4.6 Rock Trap
A rock trap will be attached to the system externally before the Raptor septage receiving
plant, after flow meter, for the sake of protecting the equipment. The rock trap will have

to be periodically manually emptied, to empty the rock trap no power tools will be
involved.

3.5 Concept Design

3.5.1 Concept 1
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Spray nozzle

Hot water Tank

Figure 11: Concept 1 - FOG Dedicated Hauler Option
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Concept 1 utilizes a Lakeside Raptor Septage Complete Plant Model 40SCP, which
would come in pre-fabricated in a shipping container, complete with additional
components on top of the base model. The station will have the following components:
rock trap, grit removal, external flow meter, screening removing, solids dewatering and
bagging, sampling, all electronics up to date to today’s standard, for more details please
see Appendix.

There will be two 6 cubic yard solid waste collection bins placed underneath the grit and
screening drop-off chutes. The bins are to collect approximately 3.4 CY of combined
solids during a typical peak week, and near 2 CY per week on average, and to be
picked up by Waste Management weekly, at the rate of $500 per month combined.

A hot water tank of 800 gallon capacity will be installed to do have 3 duties, first it will be
available for spray down station, in case there is a spill or a need to use hot water to
maintain a clean septage receiving pad, a second purpose would be to periodically
inject a fast stream of hot water to clean the flow meter, and lastly it would supply a
spray nozzle system to clear out grease build-up inside the Raptor septage receiving
plant.

In this design alternative, FOG would not be collected at the receiving station, it will be
passed downstream and be taken care of at Asplund Wastewater Treatment Facility,
since there is approximately five miles of large diameter collector pipe in between it
should not cause a shock to the system at AWWTF.

3.5.2 Concept 2

FOG and Septage Hauler |
6'IDSS. \ . _q 6'IDSS.
" | Male Adaptor,” o M
E Pinch Valve
\ ~ p Flow Meter v
, [NEIPSS b
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|
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| pm—F"Spray nozzle
FOG Bin

L
Hot water Tank

Figure 12: Concept 2 - Partial FOG Collection

This design concept is similar to concept 1, many processes are the same except that a
higher capacity septage receiving station would be installed, and with more capabilities.
The duplicate procedures will not be discussed here.
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The main difference is that a FOG removal add-on would be included in the plant model
47SCP, and that approximately less than a half of the FOG received would be
extracted, collected, stored, hauled, and disposed at the Anchorage Regional Landfill.
The quantity of FOG is much greater than that of the grit and the screenings, which
adds significantly to M&O cost. The storing of grease also increases the level of fire
hazard requirement, which means non-combustible material should be used however
the design concept 1 preferred material was already non-combustible, and that higher
air changes per hour should be used, thus the design ACH is bumped up to 6, which
also added to heating cost.

3.5.3 Concept 3
%' Collector Pipe @

Anchorage
Grease s! Kimmer Regional Landfill
Scheduled pickup

FOG and Septage Hauler

Grease Separation B rease Storage Tank
1 6"IDS.S. \ N N L
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Flow Meter
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Screening Filter ~ Solids Dewatering Aerator  Grit Removal

Grit Bin & Screenin g Bin

Raptor Fine Screen
Operates in flow channel of the Basin

800 Gal Aerated Sedimentation Basin

Hot water Tank

Figure 13: Concept 3 - Aerated Lagoon

Design concept 3 is aimed to improve on the shortcomings of concept 2. While concept
2 is space efficient, it does not have a desirable FOG removal efficiency. At 600 GPM
and approximately 2700 Gallon volume, it would remove less than half of the FOG
content in the stream. In a waste treatment facility, FOG removal efficiency is typically
around 70%, lower bound at 50% and upper bound as high as 92%-95%. Therefore this
design concept would include two treatment basins, connected in series. The first basin
would have a Raptor Fine Screen that sits in an open channel at the start of the basin to
catch screenings. It is a 5 foot diameter rotating drum self cleaning screenings filter with
0.25 inch openings, this is in place to make sure that equipment processes down the
line do not get tangled with rags. The removal efficiency of the 0.25-inch opening
screening filter is 95% at 600 GPM flow rate. The Fine Screen also has dewatering
capabilities, then drop off the dewatered into a 6CY bin.
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4.0 WASTE MANAGEMENT
4.1 FOG Projection

FOG projections for year 2037 were based on 13.27 million gallons (M-gal) annual
receiving quantity. This estimate accounts for the restaurants in Anchorage that will be
following regulation to collect their own grease and have it hauled to the King Street
septage receiving station.

The number of restaurants and drinking places in the state of Alaska was 1383 in 2015
according to Restaurant.org. The number of food service establishments (FSEs) that
will be served by the King Street septage receiving station is estimated to be 700. FOG
production per restaurant varies significantly, at between 2.5 to 47 gallons per FSE per
day per EPA journal. Due to the lack of actual data on average FOG production per
FSE in Anchorage, the number of 20 gallons per day per FSE was used for the
estimate, since most restaurants in Anchorage does not operate at the same capacity
as for example a popular diner in Los Angeles.

After adjusting to an estimated 80% compliance and 23% growth in restaurants by 2037
based on direct proportionality to population projection, the amount of FOG received by
this septage receiving station by 2037 should be similar to the following table.

Table 2: Projected Volumes of FOG, screenings, and grit

2037 Projected Quantity |[Concentration |Average Day lPeak day lPeak week
mg/L Gal.

Septage - 36400 145600 458600

FOG total - 2120 8480 26700

*Dry weight mg/L Ibs

FOG Non-FSE - 2950 11800 37200

FOG total - 16600 66600 209600

Screenings 903 270 1080 3400

Grits 3860 1170 4680 14700

4.2 Solids Holding and Disposal

The grit and screenings projections are derived by using the recommended design
concentrations per EPA, based on the belief that the numbers are reliable and that it
does not change over time. The concentrations in mg/L are then applied to the
projected annual septage volume of 13.27 M-gal shown in earlier section, which in turn
yielded the annual expected screenings and grit quantity in unit of pounds per year, per
average day, peak day and peak week. The weights shown in the table below does not
reflect percent removal nor include moisture content, it is only the quantity to be
received by the station.

Based on a 95% removal rate at 750 GPM and 0.25-inch screen opening size (see
Appendix B for efficiency chart offered by Lakeside).
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Alaska Waste Management will be scheduled to pick up the collection of grit and
screening on a weekly basis. The dumpster chosen to service the collection can hold
up to 6 cubic yards worth of solids. It is anticipated that it will fill up to 5.8 cubic yards by
2037. Once full, the maintenance worker will apply a layer of lime to the top of the solids
before driving the forklift through the bay door and replacing the filled dumpster with the
empty one located on the west facing exterior wall of the building. Alaska Waste
Management requires a service agreement from AWWU to handle the solid waste.

Water Content
High water content is undesirable in solids wastes, it adds to transport and disposal
costs, as well as adding stress to the landfill making compaction difficult.

The screenings would generally require a solid content of 15% or more to pass the paint
filter test, the Raptor septage receiving stations are rated to dewater to produce a 35%
solids screening product, The grit will have a higher solids ratio of 90% solids by weight.
The two types should be dewatered well above minimum requirement. If there is any
trouble of meeting dewatering requirement within first year, then the manufacturers are
responsible for failing to meet specs.

Vector Control

The municipal landfill would require practice of vector control on both septage receiving
station end and their end. A 40 Ib. bag of lime is to be dumped on top of the screenings
and grit collections bin prior to hauling. It would be negotiated then to see if the
prefabricated Raptor station's bagging attachment that automatically bags the solids can
act as a replacement to using lime, as in many places in the lower 48s have already
accepted the latter option. This is the only vector control to be performed on AWWU's
end. The process utilizes chemicals to increase the pH of the wastes to a high level
such that it kills rodents and microbes alike. The landfill after disposing of the wastes
will be responsible for covering the wastes with dirt material at the end of each day,
which is an act of attraction reduction vector control.

Table 3: Summary of Solid Wastes for 2037

Weekly pickup

guantity Lbs. % Solid by mass Sp. G C-FT cY

FOG Non-FSE 37,200 55 0.944 6312 23
FOG total 209,600 55 0.944 3558 132
Screenings 3400 65 14 39 1.4
Grits 14,700 90 2 118 4.4
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5.0 BUILDING DESIGN
5.1 Floor Plan
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Figure 14: Proposed Floor Plan of King Street Septage Receiving Station Upgrade

The equipment space requirement determined the size of the building while also
keeping the maximum space-efficiency in mind. Due to the spacing of the grit and
screenings chute discharges, one of the chutes needs to be reconfigured so that they
both dump into the 6 CY dumpsters. The Lakeside Raptor has an option for bagging the
contents straight from the chute so that could be an alternative option. As shown in
Figure 11 above, one of the chutes has been rotated so that the solids can be disposed
into the dumpsters properly.

5.2 Roof

A recommended roof design would be a monoslope roof considering the entrance for
the bay door would be on the south facing wall. The Raptor septage receiving plant,
while partially in a trench, wills that still stand 17 feet above ground level.

5.3 Walls
The walls are recommended to be pre-fabricated 1” insulated panels, which are to be

supported by steel frames. Since the building should be constructed out of anything but
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timber, preferably non-combustible material over low combustible material, for the sake
of one building design for all design alternative. A comparison between heating costs
made metal frame building with 1” insulation a clear winner over typical masonry
choices, since the inside of the building must be maintained at above freezing
temperature to ensure the grits and screening bins which are stored for a solid week
remain thawed, as well as making sure that components of the Raptor septage
receiving plant does not freeze and clog due to freezing.

5.4 Bay Doors

The bay doors are recommended to be insulated and approximately 16’-5” wide, 11’
tall, and 3” wall thickness. The selected bay door requires a 14.5” head plate attached
to the wall that hangs over the wall opening height. The purpose of the bay door is to
allow a small forklift to come in and out to transfer 6CY garbage bins loaded and empty.
For alternatives 2 and 3, which generate vastly larger volume of solids, thus requiring
higher frequency of operator maintenance, this is even more essential.

5.5 Floors

The floor is recommended to be 6” reinforced concrete slabs. There is a longitudinal
drain along the effluent pipe shown on the floor layout drawing.

5.6 Tap Into Water Line

The plan is to supply the receiving station with water by tapping into the existing water
main. There is roughly 200’ of 12” diameter pipe required. Per detail provided.

Fire Hazard

In the National Fire Protection Association manual 820 on wastewater treatment
facilities, the King Street septage receiving station design concept 1 would fall under
unclassified building with reasonable distance away from other buildings. Design
concept 1 is a waste stream processing location, with grit and screening collected and
stored in the enclosed space, and FOG bypasses the station. This classification
warrants for non-combustible material, low combustible material, and low flame spread
material to be used for the building material, as well as basic accessible gadgets such
as a fire extinguisher on site, as well as flame detector.

Being an unclassified category fire hazard building, it means that there are no air
changes per hour requirement for design concept 1. The cost and heating estimate still
is estimated for a 3 air changes per hour design, since AWWU would like to have odor
control on site and that 3 ACH is typical for most buildings. For design concepts 2 and
3, with grease collected in the open the design calls for 6 air changes per hour, which
explains the increased heating cost in the cost estimate section. However keep in mind
that septage stream extracted FOG would still have a minimum of 20%-55% moisture
content.
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WARM STORAGE: KING STREET

Static Pressure is 60 PSI
Available flow =250 gpm at 58 PSI

Figure 15: Aerial View of Existing Water Main
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Figure 16: Estimated Tap Length Requirement
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5.7 Additions to Existing

Along with the new Lakeside Raptor equipment, several other pieces of equipment will
be added to the receiving station.

A pressure washer will be included to clean any spills. An indoor small pressure washer,
such as the Landa EHW pressure washer, is recommended. The Landa EHW is 32" x
24" x 527, with a standard hose length of 50 feet, allowing for both indoor and outdoor
washing. Refer to Appendix B for more information.

A water heater will be required to provide hot water for the hot water injection point at
the end of the influent pipe. A large 1750-gallon water heater will be stored outside the
building to give enough space inside the building for operation. An electrically powered
water heater is recommended to avoid having to include a gas line.

A barrel of lime will include to the recommended design. A layer of lime will be sprinkled
on top of the solid wastes in the dumpsters to help with stabilization, dewatering, and
odor control. A standard barrel for containing lime will be used.

Refer to Figure 11 for recommended placement of these additional pieces of equipment.

6.0 SITE PLAN

Pre-construction

v

6.1 Building Location

The septage receiving station is located on King Street and 94™ Ave

in Anchorage, Alaska. It is located inside of AWWU maintenance and
operations yard that makes it convenient in case there’s an
emergency, since personnel and equipment is no shortage. The
location of King street septage receiving station is also close to the
trunk collector pipe that transports sewage to AWWTF, for the next
approximately 5 miles.

6.2 Walkway

A simple concrete walkway is recommended for transporting the solid
waste to the dumpster for pick up. It will begin from the entrance of
the bay door to the drive path where the dump truck will come to pick
up the waste. The path will be 4 feet wide by 45 feet long. The
walkway will be compliant with the ADA for safety and the concrete
will meet MASS requirements.

Mobilization

v

Remove existing
structure

\"4

New Structure

v

Install Equipment

v

Demobilize
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6.3 Construction Plan

For the most part, the construction procedure of this project would be relatively simple.
The major components are demolition, building a typical steel frame insulated building,
then assemble the prefabricated equipment inside the building once it is complete. The
individual components of the Raptor complete plant 40SCP and 47SCP models both
would be able to be fit through the steel bay door, which is 11 foot tall. For the sake of
simplicity, utilities upgrade section is under new structure, and that the prefabricated
plant has electronics and SCADA included which saves a hassle when it comes to
installation.

B4 smartsheet

2 Jund Jun 11 | Jun 18 | Jun 25 | Jul2 |
SIMITIW/T|FIs|s/MTIW[T[F[s

Pre-Construction

Construct new structure

Figure 17: Gantt Critical Path Method Schedule

This cropped image is from a working Gantt critical path method schedule using
Smartsheet.com, which goes into further detail of each phase of the construction
process and how it should play out if the project was to be produced the way it is
currently designed. The few critical paths to be noted are notice to haulers, equipment
mobilization, utilities shutdown, demolition and hauling of debris, concrete pour and
curing, structure construction, to finally equipment installation. The estimated time it
takes from start of mobilization to project completion is 29 days, and pre-construction
formalities and permitting would be much longer.
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6.3.1 Station Operation During Construction

During the construction of the King Street septage receiving station, all septage haulers
will be directed to use the Turpin Street location.

6.3.2 Excavation

Excavation area includes the footprint of existing building, the footprint of the new
building, and utilities trench of 210 feet. The new building would require extra depth of
excavation, since the Raptor complete septage receiving plant is designed to have its
supports and part of its main body underneath floor level, to decrease building height
requirement.

6.3.3 Construction

Construction material has to be composed of Non-combustible material; limited
combustible material, and low flame spread material only for design concept 1, and non-
combustible material for concept 2 and concept 3. The proposed material for the wall is
prefab steel panel with 1” insulation.

7.0 PERMITS

A memorandum of understanding (MOU) will need to be established by and between
the Anchorage Regional Landfill (ARL) and AWWU for the MOA.

An approval to construct must be obtained from Alaska Department of Environmental
Conservation (ADEC). Plans must be submitted to an ADEC engineer for review for
compliance with ADEC 18 AAC 72 wastewater regulations. Approval to Construct is
granted once the plan is found to meet regulation requirements. The following
documents are required to be submitted:

Plan Intake Form

A Plan Review Invoice with payment

A completed Owner’s Statement form

Engineering plans sealed in accordance with 12 AAC 36. 185-26.245
o Cover letter and/or engineer’s report describing project, seal
o Other supporting documents

A building safety permit must be obtained by the MOA, which will cover the following:

Building code
Plumbing code
Mechanical code
Electrical code
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¢ Concrete code
e Fire code
e International building code

The following will be submitted to obtain the building permit:

e Full legal description of property

e Two copies of Soil Engineers reports and recommendations for new building and
additions

e Three sets of complete construction plans

e Code study, including building construction type, occupancy, existing, and
applicable code

e One set of engineering calculations and specifications for all commercial
buildings

e Two copies of any previous agreements, clarifications, etc., when applicable

e Three certified plot plans stamped and signed by a professional land surveyor
registered in the State of Alaska

For more details on permits please refer to Appendix E.

8.0 COST ESTIMATION
8.1 Direct Cost

Initial Cost (S)

$1,800,000.00
$1,600,000.00
$1,400,000.00
$1,200,000.00
$1,000,000.00

$800,000.00
$600,000.00
$400,000.00
$200,000.00
$-
Alt. 1 FOG Bypass Alt. 2 FOG Partial Alt. 3 FOG basin
Collection

Equipment M Building
Figure 18: Graph of Initial Cost Comparisons
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8.2 O&M Annual Cost

Annual O&M Cost ($)

$400,000.00
$350,000.00
$300,000.00
$250,000.00
$200,000.00
$150,000.00
$100,000.00

$50,000.00

S-

Alt. 1 FOG Bypass Alt. 2 FOG Partial Alt. 3 FOG basin
Collection

M Solids Disposal ® Power M Other

Figure 19: Graph of O&M Annual Cost Comparison
8.2.1 Heating

Above is an estimate on heat loss, which is based on the area of the components of the
building, each with a different R/U value. The building is designed to maintain a
temperature of 55 degrees Fahrenheit, which is adequate for keeping everything non-
frozen, and makes it simple for maintenance crew and operator to make routine stops.
A table of building heat loss values can be found in Appendix C.

8.2.2 Electricity

Since there was a lack of information on pre-made septage receiving stations, as well
as industrial sized water heater for septage receiving station, the method used to derive
cost of electricity was estimation of daily usage of each equipment and then applying
the Anchorage electricity rate of 16.8 cents per kilowatt-hour. Further breakdown for
each concept can be found in Appendix C.

8.2.3 Solids Removal

The DEC has requirements for solids disposal in municipal landfills, three categories of
regulations particularly affects the King Street design project. First of all no PCB is
allowed to be dumped, which are generally heat exchange fluids, this station will not
have the capabilities to extract PCBs from its stream. PCB should not cause a direct
issue for disposal, however it would not be recommended for septage haulers to accept
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industrial chemical wastes. The second and third categories of concern are the water
content and vector control of solid wastes. Total costs for solids removal can be found in
Appendix C.

8.2.4 Levelized Cost, 20-year Design Life with Factored Time Value

20 Year Annual Levelized Cost ($)

$600,000.00
$500,000.00
$400,000.00
$300,000.00
$200,000.00

$100,000.00

S$-
Alt. 1 FOG Bypass Alt. 2 FOG Partial Alt. 3 FOG basin
Collection

m Solids Disposal m Power m Other Equipment = Building

Figure 20: Graph of 20 Year Annual Levelized Cost

8.2.5 Comparison Including Emergency Cleaning Cost

The combined cost between Emergency SSO response cleaning and EPA fines
amounts to approximately $920,000 a year, with restaurants discharging directly to a
larger diameter pipe, a drastic drop in emergency cleaning cost is to be expected
regardless of mechanical removal, since it takes much more to clog a large diameter
pipe than it does a small diameter pipe. The further removal subsequently would reduce
emergency cleaning costs, however all estimated percent reduction in cleaning cost
with each alternative design concepts is highly speculative, and should only be taken as
an interesting comparison rather than solid grounds to make decision off of.

The following graph shows that with an estimated 23%, 32%, 50%, and 20% (order from
left to right) reduction in emergency cleaning cost shown in green, the status quo would
likely be the cheapest option, however it does not account for other factors such as
public health, possible reputation hindrance, and also damage to equipment by grits,
rocks, screenings that are otherwise sent down the pipe.
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20 Year Annual Levelized Cost (S)

$1,200,000.00

$1,000,000.00
$800,000.00
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$400,000.00
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Figure 21: Graph of 20 Year Annual Levelized Cost vs. Status Quo
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22.1-2

Panelboards

Pow-R-Line 1a

Technical Data and Specifications—Pow-R-Line 1a

F.T-N

June 2015
Sheet 22024

Technical Data and Specifications

Bussing

100-400 A: Tin-plated aluminum
is standard, copper is available
as an option.

600 A: Only copper density is available
for these applications.

Boxes

Boxes are made from code-gauge
galvanized steel.

Blank ends are supplied as standard,
knockouts are available upon request.

EZ Trim
Trims are made from code-gauge steel
and painted ANSI 61 gray.

All panelboards have door-in-door
as standard with multi-point

catch and lock, and concealed
mounting hardware.

Modifications
Table 22.1-3. Sub-Feed Lugs (Main Lugs Only)

Ampere Panel Height
Rating Addition

100 0 Inches (0 mm)
225 0 Inches (0 mm)

Table 22.1-4. Through-Feed Lugs

Ampere Information
Rating

100 See Table 22.1-6
225 See Table 22.1-6
400 See Table 22.1-6
600 See Table 22.1-6

Table 22.1-5. Sub-Feed Breakers
(One Per Panel)

Ampere Breaker | Interrupting Rating
Rating Type (kA Symmetrical)
at240 vV

150 FDB 18

225 FD 65

225 HFD 100

225 FDC 200

225 EDB 22

225 EDS 42

225 ED 65

225 EDH 100

225 EDC 200

250 JD 65

250 HJD 100

250 JDC 200

400 DK 65

400 KD 65

400 HKD 100

400 KDC 200

600 LGE 65

600 LGS 85

600 LGH 100

600 LGC 100

Shunt Trips

Shunt trips are available on breakers.
BAB, HQP, QBHW and QPHW require
one additional pole space for shunt
trip, i.e., single-pole is two-pole size,
two-pole is three-pole size and three-
pole is four-pole size.

Ground Bar

Standard bolted in box. Aluminum
is standard, copper is available as
an option.

Enclosures
Types 1, 12, 3R, 4 and 4X.

Surge Protective Device (SPD)
Integrated onto panelboard chassis.
For complete product description and
available ratings, refer to Tab 34.

Box Sizing and Selection

Box size for all Type 1 panelboards
are available from Table 22.1-6.

Instructions

1. Select the rating and type of mains
required.

2. Count total number of branch
circuit poles (including spaces)
required in the panelboard. Do
not count main breaker poles.
Convert two- or three-pole branch
breakers to single-poles, i.e.,
three-pole breaker, count as
three poles.

Note: For horizontal mounted mains
(BAB Type), use main lug table, include
space in branch section for mains.

3. Using correct table, type of mains
and ampere rating per Step 1, find
total number of poles.

Note: Where total number of poles (Step 2)
fall between number in table, use the next
higher number.

4. Read box size across columns to
the right.

Top and Bottom Gutters (Minimum)
5.50 inches (139.7 mm).

Side Gutters

20.00-inch (508.0 mm) wide box:
6.50 inches (165.1 mm).

For more information, visit: www.eaton.com/consultants

CA08104001E
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Panelboards

Pow-R-Line 1a

Technical Data and Specifications—Pow-R-Line 1a

Table 22.1-6. Type 1 Panelboards—Dimensions in Inches (mm)

Ampere Rating Main Breaker Type Maximum Number Box Dimensions @0®
of Mains Mounting Position of Brapch Circl:|it.s Height Width Depth
Including Provisions ®
100 A
100A® EHD, FDB, FD, FDE 18 36.00 (914.4) 20.00 (508.0) 5.75 (146.1)
Main lugs or main breaker HFD, FDC, HFDE, FDCE 30 48.00 (1219.2) 20.00 (508.0) 5.75 (146.1)
Vertical 42 48.00 (1219.2) 20.00 (508.0) 5.75(146.1)
48 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
54 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
60 60.00 (1524.0) 20.00 (508.0) 5.75(146.1)
72 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
84 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
100A® EHD, FDB, FD, FDE 18 48.00 (1219.2) 20.00 (508.0) 5.75(146.1)
Main lugs or main breaker HFD, FDC, HFDE, FDCE 30 48.00 (1219.2) 20.00 (508.0) 5.75 (146.1)
with 100 A through-feed lugs Vertical 42 60.00 (1524.0) 20.00 (508.0) 5.75(146.1)
or sub-feed breaker 48 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
54 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
60 72.00 (1828.8) 20.00 (508.0) 5.75(146.1)
72 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
84 90.00 (2286.0) 20.00 (508.0) 5.75(146.1)
225A
225 A® EDB, EDS, ED 18 36.00 (914.4) 20.00 (508.0) 5.75 (146.1)
Main lugs or main breaker EDH, EDC 30 48.00 (1219.2) 20.00 (508.0) 5.75 (146.1)
FD, HFD, FDC, FDE, HFDE, FDCE 42 48.00 (1219.2) 20.00 (508.0) 5.75 (146.1)
Vertical 48 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
54 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
60 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
72 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
84 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
225A® EHD, FDB, FD, HFD, FDE 18 48.00 (1219.2) 20.00 (508.0) 5.75(146.1)
Main lugs or main breaker FDC, EDB, EDS, HFDE, FDCE 30 48.00 (1219.2) 20.00 (508.0) 5.75(146.1)
with 225 A or 100 A sub-feed ED, EDH, EDC 42 60.00 (1524.0) 20.00 (508.0) 5.75(146.1)
lugs or breaker Vertical 48 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
54 72.00 (1828.8) 20.00 (508.0) 5.75(146.1)
60 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
72 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
84 90.00 (2286.0) 20.00 (508.0) 5.75(146.1)
400 A
400 A DK, KD, 18 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
Main lugs or main breaker HKD, KDC, LHH 30 60.00 (1524.0) 20.00 (508.0) 5.75(146.1)
Vertical 42 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
48 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
54 72.00 (1828.8) 20.00 (508.0) 5.75(146.1)
60 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
72 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
84 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
400 A DK, KD, HKD Mains 18 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
Main lugs or main breaker KDC, LHH 30 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
with 225 A or 100 A sub-feed Vertical 42 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
lugs or breaker EHD. FDB. FD Sub-feed 48 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
HFD: FDC’ breakers 54 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
EDB, EDS, ED 60 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
EDH, EDC 72 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
Vertical
@ Greater than 42 branch circuit panelboards are available for jurisdiction governed by the 2008 National Electrical Code.
@ Smaller panelboard box sizes are available if required. Contact Eaton for application information.
® Add 8.00 inches (203.2 mm) for SPD.
@ 28.00-inch (711.2) optional width is available for panelboards with high circuit counts.
® For horizontal mounted mains (BAB Type), use main lug table, include space in branch
section for mains.
® JD, HJD, JDC is same space requirement as 400 A DK, HKD, KDC.
CA08104001E For more information, visit: www.eaton.com/consultants
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Panelboards E:T-N
Pow-R-Line 1a June 2015
Sheet 22026
Technical Data and Specifications—Pow-R-Line 1a
Table 22.1-6. Type 1 Panelboards—Dimensions in Inches (mm) (Continued)
Ampere Rating Main Breaker Type Maximum Number Box Dimensions @0®
of Mains Mounting Position of Brapch Circl:|it_s Height Width Depth
Including Provisions ®
600 A
600 A LGE, LGS 18 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
Main lugs or main breaker LGH, LGC 30 60.00 (1524.0) 20.00 (508.0) 5.75 (146.1)
LGU 42 72.00 (1828.8) 20.00 (508.0) 5.75(146.1)
Vertical 48 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
54 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
60 90.00 (2286.0) 20.00 (508.0) 5.75(146.1)
72 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
84 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
600 A LGE, LGS, Mains 18 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
Main lugs or main breaker LGH, LGC 30 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
with 225 A or 100 A sub-feed lugs | LGU 42 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
or breaker Vertical 48 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
54 90.00 (2286.0) 20.00 (508.0) 5.75(146.1)
EHD, FDB, FD b-f
HFD. FDC. Sfeakeefg 60 90.00(2286.0) | 20.00 (508.0) | 5.75 (146.1)
EDB. EDS. ED 72 90.00 (2286.0) | 20.00(508.0) | 5.75(146.1)
EDH, EDC
Vertical
600 A LGE, LGS, Mains 18 72.00 (1828.8) 20.00 (508.0) 5.75 (146.1)
Main lugs or main breaker LGH, LGC, 30 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
with 400 A through-feed lugs LGU 42 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
or sub-feed breaker Vertical 48 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
DK KD Sub-feed 54 90.00 (2286.0) 20.00 (508.0) 5.75 (146.1)
HKD, KDC, LHH breakers
Vertical
@ Greater than 42 branch circuit panelboards are available for jurisdiction governed by the 2008 National Electrical Code.
@ Smaller panelboard box sizes are available if required. Contact Eaton for application information.
® Add 8.00 inches (203.2 mm) for SPD.
@ 28.00-inch (711.2) optional width is available for panelboards with high circuit counts.
For more information, visit: www.eaton.com/consultants CA08104001E



Hot Water > Bectric Powered > Bectric Heated

The perfect choice for in-plant cleaning, this series couldn't be easier

to operate — just plug it in and get hot water! The lack of combustible
fuels or hazardous fumes makes it safe to store under the stairsorina
closet. The heating cail is uniquely designed for immersion in a tank of
hot water for reduced maintenance needs, and a layer of oil [oating atop
the water assists in heat retention and prevents evaporation. The BHWis
enclosed in a stainless steel cabinet and mounted on a platform, and can
be [tted with our LanCom wireless remote system, time delay shutdown,
and other labor saving options. Generating no fumes or noise, and easy
to store, you'll wonder why you didn’t choose this unit for your indoor
cleaning needs ages ago!

BEO®

n Wto4.2 3M, and up to 3000 PS

n Qreates instant hot water without an open flame, combustible fuel or
hazardous fumes, making it deal for in-plant deaning

n Belt-Drive Landa Karcher Group Pump with 7-year warranty

n Time delay shutdown allowing operator to adjust from 2-10 minutes

n Qptional LanCom Remoate allows users to work up to 300 feet away

Model # Part # GPM PSI Pump RPM  Motor HP \olts Phase KW Amps  Ship Wt (Ibs) List Price
BWVW4-20024C  1.109-500.0 42 2000 1015 6.2 460 3 55 405 620 $10,195
B\W-30024C  1.109-501.0 35 3000 845 75 460 3 59 405 640 $10,690
BVW-20024F  1.109-954.0 35 2000 845 50 575 3 46 405 620 $10,195
BW-30024F  1.109-955.0 35 3000 845 75 575 3 49 405 640 $10,869
Field Installed Qptions & Accessories List Price
8.930-163.0  LanCom Wreless Remote Contral System, $963.00
1-Step Detergent *w
8.930-177.0  LanCom Wireless Remote Contral System, $1,209.00
2-Step Detergent *w
8.930-358.0  Additional LanCom Remote * $275.50
8.930-131.0 W&l Mount Bracket for Fixed LanCom Remote * $22.80
w Factory Installed * For 460V Uhits Qnly
™ Quick Ship
In Stock « Ship Today
Page 10 Efective January 1, 2017 Pices, spedifications and product desariptions subject to chenge without notice dealer.landa.com



























Master Specification: Model SH & H

JOB NAME ENGINEER / ARCHITECT
REPRESENTATIVE CONTRACTOR
General
Provide a quantity of —____ packaged type electric water heater(s) Model No.

as manufactured by HUBBELL The Electric Heater Co., Stratford, CT. The pressure vessel section, including the
electrical control panel, shall be mounted on structural supports and be suitably insulated, jacketed, painted and
provided with lifting lugs. The entire unit is to be packaged ready for plumbing and electrical service connections and
shall bear the UL listing mark certifying the entire water heater.

Pressure Vessel

The pressure vessel shall be all welded construction and ASME Code Section IV stamped for a working
pressure of 125 psi ([_]Optional Specifications: Select 100, 150, 160, — psi) and contain a minimum of
gallons of storage. The storage vessel shall be carbon steel and lined with seamless Hydrastone cement
applied to a minimum thickness of /5" on 100% of all interior tank surfaces ([_]Optional Specifications: Phenolic
lined steel tank, Hot dipped galvanized steel tank, solid 90/10 copper-nickel tank, solid Type 304 or 316L stainless
steel tank). The pressure vessel is to be completely covered with 2" thick energy conservation fiberglass blanket
insulation ([_]Optional Specification: Foam Insulation) and enclosed in a heavy gauge galvanized steel metal
jacket finished in gray hammertone enamel. The vessel shall be protected by an ASME approved automatic reseating
combination temperature and pressure relief valve set at the tank working pressure and 210°F.

Recovery

The recovery section shall be rated at —_ KW which will heat — GPH of water

at — °Frise( °to °F).

Electrical

The heater shall be designed to operate at volts, phase, — Hz, with a fused low voltage

transformer providing 120 volt to all operating controls. The immersion heating element(s) shall be high quality copper
sheathed ([_]Optional Specifications: Incoloy, Type 304 or 316 stainless steel Inconel) and sized to obtain the
rated recovery. Each element circuit is to be independently operated through a definite purpose magnetic contactor
having a resistive load rating equal to or exceeding the ampere rating of that particular circuit and shall be protected
by individual power fuses rated at approximately 125% of the ampacity of the circuit. Multiple circuit elements shall
be provided with a master terminal block for connecting of the incoming power feeds ([_]Optional Specifications:
Built-in non-fused On/Off disconnect switch, Built-in circuit breaker with On/Off handle). A safety door interlock
switch shall interrupt power to the control circuit when the control panel door is opened. The control thermostat
shall be immersion type and shall be consistent with the recovery rate of the heating element as to the number of
steps required. A hi-limit control with a manual reset button shall be factory installed to disconnect all ungrounded
conductors to the heating element(s) in the event of an over-temperature condition in the storage section.

In addition, the water heater shall be supplied with the following optional features:
[Joption
[Joption
[Joption
Warranty

Hubbell shall warranty all electrical components against defects in workmanship and material for a period of one (1)
year from date of start-up and the pressure vessel for a full five (5) years Non Pro-Rated (|:|Optional Specification:
full ten (10) years Non Pro-Rated) from date of start-up, provided that the unit is started within three (38) months of
date of shipment and installed and operated within the scope of the tank design and operating capability. Each water
heater shall be shipped with a complete set of installation and operating instructions including spare parts list and
approved drawing.

10 9001:2008[&:] |(R)

Committed to continuous improvement...
- Continuing research results in product improvement; therefore specifications are subject to
™ change without notice. For the most updated information, consult the factory directly.

The Electric Heater Company m P.O.Box 288 m Stratford, CT 06615-0288 m Phone: 203-378-2659 = Fax: 203-378-3593

info@hubbellheaters.com = www.hubbellheaters.com
— == [Rev B]

Made in the U.S.A.
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Rolling Service Door Selection Chart

Slat Data

A Variety of Profiles, Finishes, Materials and Options

Overhead Door Corporation offers a broad range of rolling service
door curtains to satisfy any number of project requirements. Rolling
service doors are available with a variety of slat profiles, materials,
gauges and finishes.

Our rolling service doors feature a standard galvanized steel
curtain, in a range of gauges to suit your project requirements. Steel
slats are finished with a rust-inhibitive, roll-coating process that
incorporates baked-on prime paint, and a baked-on polyester top
coat of gray (standard) or tan (optional, but not available on C-600).
An optional powder coat finish is available in 197 standard colors, or
can be color matched to your specifications.

Aluminum and stainless steel slats are offered as options for 610,
620 and 625 Series doors. An array of finishes create an attractive
and polished appearance for your rolling door closure. Stainless slats
are manufactured with a No. 2b finish (standard) or No. 4 mill finish

(option). Aluminum slats are available with a mill finish (standard)
clear-anodized finish (option) or bronze-anodized finish (option).

Slats for Special Applications

Our insulated Stormtite™ door features the F-265i slat, a CFC-free
insulated slat that provides additional protection against air infiltration.
For special, oversize, heavy-duty, non-insulated applications, we offer
the C-600 slat — a 6" (152 mm), 1 3/8" (35 mm) curved slat.

The F-265 and C-275 slat profiles are also available with perforation
or fenestration for applications where ventilation is required.
Perforated slats feature 1/16" (2 mm) diameter holes on 3/32" (2
mm) centers, and are fabricated of 18 gauge galvanized steel with
a durable, baked-on gray paint finish. Fenestrated slats feature
uniformly spaced openings of 5/8" x 3" (16 mm x 76 mm) for air
flow and light infiltration. Doors can be constructed entirely of
perforated or fenestrated slats, or these special slats can be used
selectively to provide air flow and light infiltration as required.

197 Standard Powder Coat Finishes

The Color Palette for Rolling Steel Products specifying from powder coat finishes in 197 colors is available from your Overhead Door
distributor. Color may also be matched to architect’s specifications to best compliment the look of the facility.
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Heavy Duty o . |
Stormtite 30' 28 900 sq ft face of ] galv  ss/ primed
625 nsulated | (9144 mm) (8534 mm) (83,613 sqmm) wall M| Seel alum|  F265! 20pst o it
o 30' 28' 900 sq ft face of push galv  ss/ primed
620 Stormtite™ | (9144 mm) (8534 mm) (83,613 sqmm)  wall  up steel alum| 265 A et paint
30' 28' 900 sq ft face of push galv  ss/ C-275 primed
610 (9144 mm) (8534 mm) (83,613 sq.mm)  wall  up steel alum| 187 Foe5 (20 psf paint
65' 30' 1500 sq ft face of galv rimed
610 C-600Slat | (19872 mm) (9144 mm) (139,355 squmm)  wall M| Jae] e Pt
Medium Duty . |
16' 16' 16' face of push galv C-187/ rimed
610 w/24 guage | (4577 mm) (4877 mm) (23,560 squmm)  wall  up steel F-265 At Pt
Light Duty . |
. " 16' 16 256 sq ft face of push galv q rimed
600 Coil-Away™ | (4g77'mm) (4877 mm) (23,560 squmm)  wall up steel Gy optional PO




SERIES 610 620

Door Clearance Elevation

Face-of-Wall Mounted Between Jambs Mounted
Operation: Chain hoist or electric. Operation: Push-up, chain hoist, crank or electric.
Door Assembly Width
Wall Opening Width Wall Opening Width A+1/2"
G+4" ] = - G+6"* M‘ Clear Opening Width
Headplate
A Beyond\ Ae
ji A u— — _
. S Tension Drive z
Tension Dri B y B | I s g \
o _ - Dre 0 End 4H[i= End I RO
- _— (|4 = =
o n B— B
= ' ' .
T = =
o = <
= 3 g
g < °
= 3 =
§ =} =
— RN | —_—
P Section A-A
Section A-A For clearance details on electrically operated doors, see Electric Operators pages 24.
Door Clearance Dimensions
Dimension A C187 Slat Dimension A F265 Slat Dimension A C275 Slat (Series 610 only)
(Series 610 only) Opening Height Max. Door Opening Widths Opening Height Max. Door Opening Widths
Opening Height Max. Door 20'0" (6096 mm) 24'0" (6096 mm) 30'0" (9144 mm) 200" (6096 mm) 240" (6096 mm) 300" (9144 mm)
Opening Widths Thru 60" (1829 mm) 16" (406 mm) 16" (406 mm) 18" (457 mm) Thru 60" (1829 mm) 14" (356 mm) 14" (406 mm) 18" (457 mm)
154" (4674 mm) Thru 80" (2438 mm) 18" (457 mm) 18" (457 mm) 20" (508 mm) Thru 80" (2438 mm) 16" (406 mm) 16" (406 mm) 18" (457 mm)
Thru 60" (1829 mm) 14" (356 mm) Thru 90" (2743 mm) 18" (457 mm) 18" (457 mm) 20" (508 mm) Thru 90" (2743 mm) 16" (406 mm) 18" (457 mm) 20" (508 mm)
Thru 11'0" 3353 mm) 14" (356 mm) Thru 11'0" (3353 mm) 18" (457 mm) 18" (457 mm) 20" (508 mm) Thru 110" (3353 mm) 16" (406 mm) 18" (457 mm) 20" (508 mm)
Thru 180" (5486 mm) 16" (356 mm) Thru 130" (3962 mm) 20" (508 mm) 20" (508 mm) 20" (508 mm) Thru 130" (3962 mm) 18" (457 mm) 18" (457 mm) 20" (508 mm)
Thru 21°0" (6401 mm) 18" (356 mm) Thru 160" (4877 mm) 20" (508 mm) 20" (508 mm) 22" (559 mm) Thru 160" (4877 mm) 18" (457 mm) 20" (508 mm) 22" (559 mm)
Thru 300" (9144 mm) 24" (356 mm) Thru 180" (5486 mm) 20" (508 mm) 22" (559 mm) 24" (610 mm) Thru 180" (5486 mm) 20" (508 mm) 22" (559 mm) 24" (610 mm)
Thru 21'0" (6401 mm) 22" (559 mm) 24" (610 mm) 24" (610 mm) Thru 210" (6401 mm) 22" (559 mm) 22" (559 mm) 24" (610 mm)
Thru 23'0" (7010 mm) 22" (559 mm) 24" (610 mm) 24" (610 mm) Thru 23'0" (7010 mm) 22" (559 mm) 24" (610 mm) 24" (610 mm)
Thru 25'0" (7620 mm) 24" (610 mm) 24" (610 mm) 26" (660 mm) Thru 25'0" (7620 mm) 24" (610 mm) 24" (610 mm) 26" (660 mm)
Thru 280" (8534 mm) 26" (660 mm) 26" (660 mm) 26" (660 mm) Thru 280" (8534 mm) 26" (660 mm) 24" (610 mm) 26" (660 mm)
Thru 300" (9144 mm) 26" (660 mm) 26" (660 mm) 28" (711 mm) Thru 300" (9144 mm) 26" (660 mm) 26" (660 mm) 28" (711 mm)




Heavy-Duty and Stormtite™ Heavy-Duty Rolling Service Doors

SERIES 610 620

Angle Guide
Face-of-Wall Mounted Between Jambs Mounted
Section B-B Section B-B
E Guide Z Guide
. G+3"to63/4" max.
ﬁ
o o [
Curtain —1 Curtain — o
14— 1 —
Curtain
G —GJ\— Headpl.
Headplate eadplate
M Beyond Headplate
Beyond Beyond W /
/
Dimensions G, M and D* C187 Slats Dimensions G and D* C275 and F265 Slats
Dimensions Max. Door Opening Width Dimensions Max. Door Opening Width
8'0" (2438 mm) 15'0" (4572 mm) 20'0" (6096 mm) 9'0"  (2743mm) 15'0" (4572 mm) 20'0" (6096 mm) 30'0" (9144 mm) 40'0" (12,192 mm)

G 3" (76mm)  31/2" (89 mm) 4" (102 mm) G 3" (Z6mm) 31/2" (89mm) 4"  (102mm) 41/2" (114mm) 55/8" (144 mm)
M 43/4"  (121mm)  51/4" (133mm) 53/4" (146 mm) D 41/2" (114 mm) 5" (127 mm) 5" (127 mm) 6" (152 mm) 6" (152 mm)
D 41/2"  (114mm) 41/2" (114 mm) 5" (127 mm)

Dimensions G, M and D* C275 and F265 Slats
Dimensions Max. Door Opening Width
9'o" (2743 mm) 15'0" (4572 mm) 20'0" (6096 mm) 30'0" (9144 mm) 40'0" (12,192 mm)

G 3" (76 mm) 31/2" (89 mm) 4" (102mm) 41/2" (114 mm) 55/8" (144 mm)
M 43/4" (121mm) 51/4" (133mm) 5 (146mm) 81/4" 210mm) 81/4" (210mm) * For max. door opening height
3/4" Note: Windbars provided for doors over 15" 4" (4674 mm)
D 41/2" (14mm) 41/2" (114mm) 5° (127 mm) 6 (152 mm) 6 (152 mm) Series 620 guides include weatherstrip on exterior side of door.

{ Gsazianocop } OVERHEAD DOOR CORPORATION 9



Appendix C

Calculations



MSB ANC & MSB & Leachate [ANC & Leachate
Year Equ. year |Million Gal/Year Equ. Year |Million Gal/Year Million Gal/Year
2011 11 18.04 11 42.40 24.36
2012 12 19.05 12 46.90 27.85
2013 13 17.76 13 52.82 35.06
2014 14 18.96 14 56.83 37.87
2015 15 20.16 15 57.58 37.42
2020 20 26.16 20 61.33 35.17
2025 25 32.16 25 65.08 32.92
2030 30 38.16 30 68.83 30.67
MSB Septage & ARL|MOA
Leachate Septage |FOG
2011 31 11.0 0.37
2012 31 111 0.37
2013 31 114 0.37
2014 31 11.7 0.37
2015 30 12.3 0.37
2017 30 12.3 0.37
2019 0 12.4 0.73 0.05
2020 0 12.5 0.73
2030 0 12.9 0.76
2037 0 13.3 0.78

Projected Volume of Received Septage & FOG for
Year 2037

= [ N N w w
o w o wl o (]

Volume, (Million Gallons)

wuv

0
2011

2012

2013

2014

2015 2017 2019 2020 2030

B VISB Septage & ARL Leachate

B MOA Septage FOG

2037




Building Heat Loss Calcs Design Temperature

WINTER OUTDOOR TEMP: -10
CONSTRUCTION: CEILING SLAB PERIMTER WALL DOOR  WINDOW WINTER INDOOR TEMP: 55
(R-VALUES) 435 28.00 50.00 455 0.83 2.78
ENVEL | ROOM | CLG. | SLAB | FLOOR | EXT. EXT. EXT. AIR | INFL. TOTAL HEAT| BTUH/ | BB@
COMP |HEIGHT| TO TO TO |WALLS| DOOR |WINDOW| CHG. | RATE LOSSW/ | SQ.FT.| 730
(FT.) |COLD| COLD | COLD HOUR | CFM SAFETY BTUH.
FACTOR LIN. FT
INPUT SQ. FT.  [U-VALUE 0.230[ 0.038 0.020] 0.220 1.200 0.360 1.080 (SF=1.2) |(SF=1.3)
ROOM NAME LD FCTR 15.0 23 1.3 143 78.0 234 70.2
825.000 SE 17| 825 825 1972 212 0 3 701
Alternative 1 BTUHR 12334 0 1073| 28200| 16497 0 I 49228 128797 156 176
825.000 S.F. 17| 828 825| 1972 212 0 3 701
Alternative 2 BTU/HR 12334 0 1073) 28200 16497 0 [ 49228 128797 156 176
825.000 SF. 17| 825 825 1972 212 0 6] 1403
Alternative 3 BTUHR 12334 0 1073| 28200| 16536 0 [ 98456 187917 228 257
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OPEN CHANNEL FLOW BY MANNING FORMULA

Pipe Dia in inches 12 0.5 Friction Fact=.0F 0.013
h=X*Dia. 0.1 SLOPE = 0.005
Rad = $E$3/(12*2)

A=D7 0.040875277 A = wetted area in sq. ft.

P=D8 0.643501109 P = wetted perimeter in ft.

R=D7/D8 | 0.063520135 R = hydraulic radius in ft.

V= 1.286653179 V = velocity in ft./sec.

Q=VA 23.60342663 Q = flow in GPM

h=.1D h=.2D h=.3D h=.4D h=.5D h=.6D h=.7D

Depth ft. 0.10 0.20 0.30 0.40 0.50 0.60 0.70
A= 0.04 0.11 0.20 0.29 0.39 0.49 0.59
P= 0.64 0.93 1.16 1.37 1.57 1.77 1.98
R= 0.06 0.12 0.17 0.21 0.25 0.28 0.30
V= 1.29 1.97 2.49 2.89 3.21 3.44 3.59
Q(gpm)= 23.60 99.01 221.40 381.00 565.30 759.59 946.59
Q/A=V 2.49 2.89 3.21 3.44 3.59
Q=VA 381.00 565.30 759.59 946.59

Aticipated Peak Dialy Flow

Q (2037) 13,270,000
Q (GPM) 101 *calculations provided by AWWU
h h=0.2D

Page 1




36" line

Average Daily Flow=3850 gpm
Peak Daily Flow = 3,000 gpm

Every day when a pump sation comes on the flow goes to 1500 gpm for 10 minutes

Scale 1:1,000

1in=83 ft




Appendix D

Cost Estimation















Appendix E

Permits

































Appendix F

Research
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