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EXECUTIVE SUMMARY 
SeaWolf Engineering 2015 has been contracted to design an upgraded headworks process at the 
ERWWTF that can handle current flow rates. The ERWWTF was constructed in 1971, and is owned 
and operated by the Anchorage Water and Wastewater Utility (AWWU). The facility is currently 
configured to be a conventional activated sludge process with tertiary granular media filtration 
and UV sanitation, where the treated effluent discharges into Eagle River. In 2013 and 2014 the 
headworks of the facility experienced overflows as a result of influent flows greater than the 
capacity of the system. Because of this, AWWU requested an upgrade to the headworks portion 
of the facility with a 30 year outlook and a budget of $9 million 

SeaWolf Engineering 2015 designed a solution to enable the headworks to support the incoming 
flow rates of the service population for the next 30 years. With the limited ability of the current 
headworks configuration, the proper amounts of screening and grit material are not being 
removed from the wastewater and is causing unnecessary loads to the downstream processes. 
Furthermore, the absence of any dewatering equipment requires the facility to transport their 
processed screenings and grit material to the King Street Dewatering Facility (20 miles away from 
facility) to be dewatered before being taken to the Anchorage Regional Landfill (2.2 miles away 
from the facility) for final disposal. Several options were considered, including one that does not 
require the construction of a new building. The final recommended option includes constructing 
a new building for the headworks equipment. 

The recommended headworks equipment was selected based on the estimated future flow rates. 
The future average daily flow (ADF) is estimated to be 2.2 MGD. The recommended design has a 
parshall flume to measure flow after which the channel splits into four 2 ft. wide concrete 
channels.  Three of the channels will be identical with a 3 mm. screen/dewatering unit and a 4 
MGD grit chamber.  The fourth channel is for future expansion.  A single grit dewatering unit 
services the three grit chambers with room for a second. A side channel, with the addition of weir 
gates, allows the system to be bypassed during overflow events or manually by an operator. After 
the headworks, the channels merge and the influent flows to the existing primary clarifiers in the 
adjacent building. 

If the recommended design is selected, a manhole would be constructed to tap into the pipe and 
create a new line for the new headworks building. The line would feed into a 2 ft. wide 
rectangular concrete channel, pass through the parshall flume, enter the headworks building, 
pass through the screens, pass through the grit chambers, and continue on to the primary 
clarifiers in building one. The dewatered solids from the screens would be screw pumped to a 
dumpster in the loading bay of the new building. The grit from the grit chambers would be screw 
pumped to the grit dewatering equipment and then screw pumped to the dumpster in the 
loading bay. Trucks would then transport the solids to the nearby landfill. The main building 
would have a gabled roof, and the loading bay would have its own gabled roof to keep the 
pavement under the loading bay clear. The loading bay would have a lower floor than the rest of 
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the building because of the hill the building would be built into. It would be constructed to IBC 
and Fire Code. 

The recommended design aligns the headworks building perpendicular to the East wall of 
building one, and is seven feet south of the influent pipe. There would be a walkway connecting 
building one to the headworks building. The existing influent pipe could be tapped into without 
stopping the flow. Drainage swales could be installed around the building, with rip rap in the 
steepest areas to mitigate erosion. This would direct runoff to the vacant southeast corner of 
ERWWTF property. Excavation of existing soils would be required to make room for the new 
building. Trucks transporting solids to and from the landfill would use the South entrance to enter 
and exit the facility. 

The estimated cost of the headworks upgrade is roughly $7 Million. 

  

 

  2 | P a g e  



 
 

1.0   INTRODUCTION 
AWWU solicited for engineering services on the Two Vertical Plant Projects in the Municipality 
of Anchorage Area with a 30 year outlook and a budget of $9 million. SeaWolf Engineering won 
the bid to provide AWWU with Pre-Design recommendations for Task 1: Headworks of Project A: 
ERWWTF located in Eagle River, Alaska. 

 The ERWWTF was constructed in 1971, and is owned and operated by the Anchorage Water and 
Wastewater Utility (AWWU). The facility is currently configured to be a conventional activated 
sludge process with tertiary granular media filtration and UV sanitation, where the treated 
effluent discharges into Eagle River.  

The 2006 Facility Plan from AWWU states that ERWWTF’s design capacities are 2.5 MGD ADF, 6.8 
MGD MDF, and 7.7 MGD PHF.   However, in both 2013 and 2014 the headworks of the ERWWTF 
overflowed with recorded peak flow rates less than the design flow rate of the facility.  An update 
to the headworks is required to meet the design flow rates of the facility, as well as for the 
increased flow rates to meet the population growth in the service area.  In addition, the current 
solid waste from the headworks is transported to the King Street Dewatering Facility (20 miles 
away from facility) to be dewatered before being taken to the Anchorage Regional Landfill (2.2 
miles away from the facility) for final disposal. 

The upgrade to the headworks is to alleviate the problems associated with the lack of hydraulic 
capacity, and accommodate an increased flow due to future population growth, to upgrade the 
headworks equipment, and to dewater the solids on site. This Design Study Report prepared for 
AWWU addresses the existing conditions, permitting, cost estimation, projected flows, site and 
building plans, and process equipment for the ERWWTF Headworks. 

 

2.0   BACKGROUND/EXISTING CONDITIONS 
ERWWTF was constructed in 1971 and received upgrades in 1978 and 1991. The facility is 
currently configured as a conventional activated sludge process with tertiary granular media 
filtrations and a design ADF of 2.5 MGD. The treated effluent discharges into Eagle River.  The 
current facility process diagram can be seen in Figure 1 or in Appendix A. 

The current headworks configuration lacks the proper screening equipment, has very limited grit 
removal equipment, and has no dewatering equipment. With the limited ability of the current 
headworks configuration, the proper amounts of screening and grit material are not being 
removed from the wastewater and is causing unnecessary loads to the downstream processes. 
Furthermore, the absence of any dewatering equipment requires the facility to transport their 
processed screenings and grit material to the King Street Dewatering Facility (20 miles away from 
facility) to be dewatered before being taken to the Anchorage Regional Landfill (2.2 miles away 

 

  3 | P a g e  



 
 

from facility) for final disposal. This unnecessary step in the preliminary treatment process has 
proved to be costly and the client has asked for a direct solution.  

 

The treatment system was converted from a fixed film RBC process to a conventional activated 
sludge process in 1989. This retrofit included addition of aeration basins for biological treatment, 
followed by two circular secondary clarifiers and granular media filters for tertiary treatment. 
This treatment process is currently used at the facility. The facility also has a SCADA system that 
monitors the treatment facility. The ERWWTF recently implemented a UV disinfection system. 

 

Figure 1.    ERWWTF - Current Facility Process Diagram 
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2.1     Project Location 
Eagle River is located west of the Glenn Highway between Eagle River and Artillery Road. Figure 
1 shows the location of the ERWWTF (AWWU WWMP 2014). 

 

 
Figure 2.    Project Location.  

 

3.0   HYDRAULIC DESIGN 

3.1     Population 
ASU services the Northern Communities that are not on private wastewater systems. The 
interceptor basins collect wastewater from the Northern Communities and transports the 
influent sewer to the ERWWTF for treatment. The planning period for this study is 30 years and 
the projected service population for the facility is expected to be 29,000 people. The ERWWTF is 
sized and able to meet current flows, but the headworks configuration is currently undersized. 
This design study report focuses solely on the headworks.   
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The population impacts the current and future flow rates of the treatment facility. The resident 
population in the Northern Communities is approximately 34,982 people and the ASU service in 
the Northern Communities is approximately 17,716 people (U.S. Census 2010). The estimate for 
the population in 2045 was found by using the historical population growth rate data (2014 
Anchorage Wastewater Master Plan) and by extrapolating the population growth rate for the 30-
year outlook. 

The Northern Communities region has seven planning areas. Each planning area has a different 
growth rate based on factors such as commercial and residential development. Five of the seven 
planning areas were included in the overall service population. Peters Creek and Eklutna were 
excluded from the 30-year design life since they have a private wastewater treatment system on-
site, and they were assumed to use their private wastewater treatment system during the 30-
year period. The future service population in 2045 is expected to be approximately 29,000 
people. Calculations are included in Appendix C.  

3.2     Flow Projections 
The current headworks is undersized in comparison to the entire facility. Table 1 shows the 
current design capacities of ERWWTF from the 2006 Facility’s Plan.  The current headworks does 
not have the capacity for current peak flow rates, in part due to operation constraints of the fine 
screens. The existing three rotary drum fine screens are AustinMac, Inc. Model 24-inch rotary 
strainer. Operators report that each screen may handle 1.5 to 2.0 MGD when clean.  
Theoretically, with 3 screening units operational the headworks should be able to handle 4.5 
MGD PHF. However, the headworks experienced overflow events during peak flows in 2013 and 
2014. 

 

Table 1.   Current Facility Design Capacities 

Flows Current Design Flows 

Average Daily Flow 2.5 MGD 

Maximum Daily Flow 6.8 MGD 

Peak Hourly Flow 7.7 MGD 
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Table 2 shows peak hourly flows in 2013 and 2014 approaching the headworks’ capacity 
(Appendix C).  

 

Table 2. Flow Data that Surpasses Current Headworks Capacities. 

Month Flows in 2013 Flows in 2014 

January 4.404 MGD 3.680 MGD 

April 3.784 MGD 2.970 MGD 

May 4.253 MGD 2.691 MGD 

October  3.743 MGD 4.428 MGD 

November 4.281 MGD 3.012 MGD 

 

 

The ADF rate is typically used to evaluate treatment plant capacity, develop peak flow factors, 
and estimate chemical and pumping costs, sludge production, and organic loads. MDF is the 
average maximum flow that can be expected during a 24-hour duration and is used to evaluate 
treatment process limitations during design of new treatment facilities. It is also important in 
sizing hydraulic facilities such as wastewater collection piping, as well as pump station wet wells 
and pumps. PHF is the maximum flow condition anticipated for a short duration and is used for 
sizing hydraulic capacities of system components such as pipes, pumps, and headworks. Factors 
are multipliers derived from observed pipe and facility flows and industry-standards.   

The projected flow rates are based on the FSP. Current flow rates were provided by the Eagle 
River annual reports (see Appendix C). Based on historical data, an individual in the Northern 
Communities has a wastewater output of 75 gallons per day (see Appendix C). The following 
equation was used for approximating the ADF: 

ADF = FSP x 75 gallons/day 

The MDF and PHF are estimated by applying peaking factors to the ADF. For the maximum daily 
and peak hourly factors, peaking factors were extrapolated from historical data and the ERWWTF 
annual reports. For more information about the peaking factor, see Appendix C. The annual 
reports range from 1983 to 2014. The peaking factor for the MDF is 1.8 and the peaking factor 
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for the PHF is 3.6 to be conservative (see Calculations). The following equations were used for 
obtaining the MDF and PHF: 

MDF = 1.8 x ADF 

PHF = 3.6 x ADF 

Table 2 shows the flow rates to ERWWTF for current conditions and the estimate for 2045. 

 

Table 3.   Comparison of current and future flow rates. 

Flow 2014 Flow Rate 2045 Flow Rate 

Average Daily Flow 1.4 MGD 2.2 MGD 

Maximum Daily Flow 2.3 MGD 4.0 MGD 

Peak Hourly Flow 4.4 MGD 8.0 MGD 

 

For designing the headworks’ capacities, the current and projected flows calculated in Table 3 
were used. The new headworks configuration will be able to operate with the current and future 
flows as per the Proposal. The calculations for the expected flow rates in 2045 are included in 
Appendix C. 

Each of the three new screen channels will be designed to accommodate a flow of 4.0 MGD 
enabling a redundant channel to handle a MDF of 4.0 MGD on typical facility operations. A 
discussion about the process design will be presented under Section 3.4 Process Design. 

3.3     Hydraulic Capacity of Influent Pipe 
The influent sewer entering the facility must be checked to ensure that it can handle projected 
flows. The Manning Equation was used to calculate the hydraulic capacity of the pipe. Based on 
record drawings, the pipe is asbestos concrete, has a diameter of 24”, and was installed at a slope 
of 0.3%. The influent pipe, when it is near full, is estimated to have a maximum flow capacity of 
9.5 MGD with the existing conditions. The projected peak hourly flow in 2045 will be 8 MGD, 
which is within this parameter. The influent pipe will not be a limiting factor during the 30-year 
outlook. The calculations are included in Appendix C. 
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3.4     Process Design 
With the current and future projected flow rates gathered, the general process design for the 
proposed headworks building was then evaluated. It is important to note that there were several 
factors that went into influencing the process design. As directly requested by the client, these 
factors included the need for a raw sewage flow measurement device, and the need for proper 
screening, grit removal and dewatering equipment. Some of the more obvious factors also 
influencing the design included the location of the influent sewer pipe, the elevation profile of 
the proposed building location, and the space limitations.  

As mentioned in section 3.2, the current configuration of the facility’s headworks is both 
undersized and under-designed when compared to the rest of the facility. Not only is the current 
headworks configuration reaching its hydraulic capacity, but it lacks the proper screening 
equipment, has very limited grit removal equipment, and has no dewatering equipment. With 
the limited ability of the current headworks configuration, the proper amounts of screening and 
grit material are not being removed from the wastewater and is causing unnecessary loads to the 
downstream processes. Furthermore, the absence of any dewatering equipment requires the 
facility to transport their processed screenings and grit material to the King Street Dewatering 
Facility (20 miles away from facility) to be dewatered before being taken to the Anchorage 
Regional Landfill (2.2 miles away from facility) for final disposal. This unnecessary step in the 
preliminary treatment process has proved to be costly and the client has asked for a direct 
solution.  

All the above factors were considered in the design of the process plan and the selection of the 
screening, grit removal and dewatering equipment. Figure 2 and Appendix A, shows a diagram of 
the recommended process design for the new headworks building. Please note that this is a 
general diagram for the process design, detailing the flow schematic of the major process 
equipment. The actual physical layout of the process equipment can be found in Appendix A, 
under Section 6.0 Site Plan. 
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Figure 3.    ERWWTF - Proposed Headworks Process Diagram 

 
The recommended design for the process plan includes the following process equipment; a 
parshall flume for raw sewage flow measurement, three separate systems (channel ways) each 
consisting of their own set of fine screening and grit removal chambers, a single grit dewatering 
unit, and a receptacle bin (solids holding bin) for storing the dewatered screenings and grit 
material. It is important to note that each of the fine screening equipment includes its own 
dewatering device which is explained in more detail in Section 3.4.3 Screening Equipment. 

The design of the process plan was largely influenced by the need for proper screening and grit 
removal equipment. The selection of the screening and grit removal equipment was based on 
the need for each separate system (channel) to handle 4.0 MGD, which would allow for a total 
capacity of 12.0 MGD. Given the 30-year projected peak flow rate of 8.0 MGD, this system was 
designed to handle flows well above the projected peak flow rates. This was done for redundancy 
purposes. With this design, only two systems will need to be in operation while the third system 
will be readily available on standby for maintenance or emergency purposes. For future 
expansion beyond the 30-year outlook, the new headworks building will be designed with room 
to expand and include a fourth system. The process diagram for the whole facility if the 
recommended design is accepted is in Figure 3 and Appendix A. 
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Figure 4.    ERWWTF - Proposed Facility Process Diagram 

 

3.4.1 Channel Design  
A concrete rectangular channel design is recommended to carry the wastewater throughout the 
new headworks building. Several factors were considered during the selection and design of the 
channel. These included the ground elevation profile, velocity of the influent wastewater, and 
the cost of construction. The channel was designed such that the velocity of the wastewater 
traveling throughout the channel would be between 2 and 4 ft/s. This is a commonly accepted 
velocity flow range for wastewater flow. A velocity lower than 2 ft/s causes settling and 
deposition of solids particles, and a velocity higher than 4 ft/s creates undesirable turbulent flows 
reducing the removal rate of the screenings and grit particles. To handle the current and future 
projected flow rates, a channel width of 2 feet and a channel height of 3 feet is recommended. 
For a single channel, the depth of the influent sewer will range between 0.45 feet to 1.0 foot for 
current flows of 1.42 MGD and 4.0 MGD and 0.6 feet to almost 1 foot for projected flows in 30 
years of 2.2 MGD and 4.0 MGD. The detailed calculations can be found in Appendix C. 
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3.4.2 Wastewater Influent Flow Measurement  
To understand the flows entering the wastewater facility, various flow measurement devices 
were evaluated including several different types of flumes and weir designs. Of those evaluated, 
it is recommended that a parshall flume be used to measure the influent wastewater flows. Not 
only is this a widely used and recognized design, but when compared to other designs, it is the 
least likely to become clogged and it can handle a wide range of flow rates.   A 12” pre-fabricated 
parshall flume provided by Plasti-Fab Inc. is recommended to measure the flow entering the 
facility.  The 12” flume can handle flow rates from 0.25 MGD to 10.4 MGD. It will be designed to 
fit in the channel, should require minimal maintenance, if any, and can function properly over a 
wide range of flow rates. The exact dimensions can be found in Appendix B. 

3.4.3 Screening Equipment  
Screening equipment was chosen based on the design flow rate of 4.0 MGD, screen openings less 
than 6 mm to prevent damage to downstream equipment, and compatibility with dewatering 
equipment. The dewatering unit is required to handle up to 4 MGD due to the system layout and 
the 30-year projected peak flow rate of 8.0 MGD, as mentioned in section 3.4. The dewatering 
equipment was selected based on the need to reduce the water content of the solids in order to 
take them to the nearby landfill. This means the dewatering unit needs to reduce the water 
content enough to pass the paint filter test that the landfill requires. Currently, the screenings 
are transported 20 miles away to the King Street Dewatering Facility. This is an unnecessary 
distance to travel, considering that the Anchorage Regional Landfill is 2.2 miles away from the 
ERWWTF. Although companies contracted to empty the solids typically charge a flat rate for 
emptying the solids (based on quotes received over the phone), if ERWWTF were to keep the 
work in-house this would reduce fuel costs by close to 90% due to the significantly shorter 
distance.  

The Helisieve 2 in 1 system is recommended for its cost-efficiency and its ability to fulfill the 
required objectives. This is an all-in-one screening, conveying, and dewatering system made by 
Parkson. It contains either ¼ or ⅛ inch perforations, produces solids dry enough for the landfill, 
and has an attached dewatering system for easy installation. The following is a list of other 
features and benefits. 

Features: 
• Self-cleaning fine screen 
• 3 spiral diameters 
• Shaftless spiral 
• Integral dewatering 
• In-tank septage pre-treatment 
• Optional heat trace 
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Benefits: 
• Improved downstream treatment 
• Low operator maintenance 
• Fits in many channel sizes 
• No submerged bearing or shaft to get solids wrapped around 
• Economical without additional dewatering equipment 
• Pre-treat septage 
• Solids dry enough to take to landfill 

For dimensions, specifications, and other information please refer to Appendix B. 

3.4.4 Grit Removal/Dewatering Equipment  
The selection of the grit removal equipment was based largely on the need for three redundant 
systems. This would require a space efficient, low maintenance, and cost effective design. Several 
different types of grit removal systems were considered however it is recommended that a 
vortex-type grit chamber design be used. The advantages to this type of system are the high grit 
removal efficiency over a wide flow range, the small footprint needed for installation, and 
minimal head loss through the system.  

It is recommended that the ‘Pista 360’ grit chamber provided by manufacturer Smith and Loveless 
Inc. be used for this project. This specific system operates on the principle of a forced vortex flow 
pattern. It is equipped with the patented ‘V-Force Baffle’, which is an integral flow control baffle, 
designed to ensure proper vortex flow, prevent short circuiting and allows for a full 360 degree 
rotation from the inlet to the outlet channel. A top-mounted, vertical, Ni-Hard ‘Pista Turbo’ grit 
pump discharges accumulated grit from the storage hopper of the grit chamber to a grit 
dewatering unit. The grit pump only operates when sufficient grit has accumulated and can be 
operated automatically or manually. With the selected system, grit is typically removed every 
four hours but can be adjusted for variable flow rates. The specific unit recommended for this 
project is capable of handling flows up to 4 MGD and requires only 500 cubic feet of space (8 ft. 
in diameter and 10 ft. in depth). For detailed information about the grit chambers, please refer 
to Appendix B, model 4.0B.  

For the purposes of dewatering the processed grit, it is recommended that the ‘Pista Turbo’ grit 
washer model 250, also manufactured by Smith and Loveless Inc., be used in conjunction with 
the ‘Pista 360’ grit chambers. This unit is capable of a grit retention of 95% down to 140 mesh 
particle size, passes the paint filter test and has a large capacity in comparison to the grit 
chambers. 
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3.4.5 Plant Drain Collection System  
Water removed from the screens will be emptied back into the channels. Water removed from 
the grit chambers will go directly to the plant drain and be pumped into the centralized drain 
system. The centralized drain system is then pumped to the beginning of the headworks building 
to be processed again. 

 

4.0   WASTE MANAGEMENT 

4.1     Grit/Screenings Projections  
With the ERWWTF’s current headworks configuration, it is difficult to estimate the exact amounts 
of screenings and grit quantities which can be removed from the headworks. The lack of proper 
screening and grit removal equipment, and the absence of dewatering equipment, suggests that 
the facility is currently not removing enough screenings and grit material. Currently the ERWWTF 
removes about 1 cubic yard of grit per week and about 4 tons of screenings per month. These 
numbers were rough estimates provided by the client. The current setup of the headworks 
configuration has a very limited grit removal system and with a more adequately sized system 
like the one recommended, the grit removal rate would roughly double to about 2 cubic yards of 
grit per week. Using these rough estimates and factoring in the 30-year projected flow rates, it 
was estimated that the projected screenings and grit would be about 12 tons/month and 30 
tons/month, respectively. These numbers were based off using the peak hour flow rate factor 
and would realistically be lower in quantity. Is also important to note that these projections do 
not include dewatered screenings or grit. 

4.2     Solids Holding and Disposal  
Using the 30-year grit and screenings projection from section 4.1, the total solids monthly 
projection is approximately 30 tons per month, or 7.5 tons per week. Seeing as these projections 
do not take into account the dewatering process, the tonnage per month will be less. As the 
reduction in weight depends on the screening and grit dewatering equipment chosen, we will 
use 10.5 tons for storage dimensions. This will allow for extra storage space and the option for 
longer periods between emptying the solids.  

Based on current operations of emptying the solids every week, the solids holding bin should 
have the dimensions to carry 8 tons of solids per week. Based on the tonnage and the ease of 
removal, a 15 cubic yard commercial roll-off dumpster from Alaska Waste is recommended. 
Considering that Alaska Waste does not recommend completely filling the dumpster, a dumpster 
that can hold a minimum of 11 tons was chosen.  

A 15 cubic yard dumpster acquired from Alaska Waste has a $126 monthly rental price with an 
emptying fee of $122 plus $68/ton. Resulting in a $4,400 monthly cost. Other commercial 
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dumpster suppliers have similar charging rates. As the facility has enough space, two dumpsters 
could easily be used to increase solids storage. 

 

5.0   BUILDING DESIGN  

 
Figure 5.    ERWWTF Proposed Headworks Floor Plan 

5.1     Floor Plan  
The recommended floor plan is designed to maximize space-efficiency while still allowing access 
to the equipment (See Figure 3). The Parshall Flume is installed outside the building, and can be 
accessed via a hatch above it. Four channels are designed for construction, though it is 
recommended that only three of the channels with a grit chamber and screen be installed, with 
room left for the installation of a fourth grit chamber and screen when the average flow 
increases. Sluice gates are arranged in such a way that a complete bypass of the headworks 
equipment is possible in the case of higher peak flow than the headworks can handle. One 
dewatering system is recommended to be installed during construction, with room left for a 
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second when average flow increases. Grit that is removed by the grit chambers is pumped to the 
dewatering equipment. The dewatered solids removed by the screens and the solids from the 
dewatering equipment are transported via screw pumps to the dumpster in the loading bay. 
When the dumpster fills up, the solids are trucked to the local landfill. This should occur about 
every 1-2 weeks. Stairs are in the design to provide access across the channels at both ends of 
the building and between the loading bay and the upper ground level of the headworks building. 
The upper floor of the headworks building does not extend over the loading bay in the design. 
The building is oriented perpendicular to building one. It will be designed to the International 
Building Code as amended by the MOA and Fire Code. See Appendix A for the building floor plan. 

5.2     Roof 
The recommended roof of the headworks building is a gabled roof designed to shed evenly to 
two sides of the building. The gabled roof recommended for the loading bay will shed to either 
side of the road leading out of the loading bay so it does not obstruct the flow of traffic. The 
gabled roof design creates more space along the long edge of the roof in the untrussed areas. 
Cost permitting, a relatively inexpensive crane system could be constructed under the trusses to 
move equipment, if necessary. 

5.3     Walls 
The recommended walls of the headworks building are pre-fabricated 4” insulated panels. 

5.4     Bay Doors  
The recommended bay doors are insulated, and approximately 14’ wide, 14’ tall, and 3” thick. 

5.5     Floors  
The floors are recommended to be composed of 6” reinforced concrete slabs. 

5.6     Alternatives 
There were four alternatives considered for the recommended headworks upgrade. One 
alternative involved not constructing a new headworks building (See Figure 4), and the other 
three were different arrangements of the equipment that ultimately resulted in different building 
designs. The recommended design was selected for its efficient use of space, minimization of 
head loss, serviceability, and cost savings. 

5.6.1 Floor Plan A1 
The existing building could be used to upgrade the headworks by removing the current 
headworks equipment to make better use of the available space, and installing equipment that 
can handle the projected flow rates. This would be expensive, would require that the plant be 
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taken out of operation for demolition and construction, and would severely limit opportunities 
for future expansion. Consequently, we do not recommend using the current space available to 
upgrade the headworks. For details, see Appendix A. 

 
Figure 5.    Alternative Headworks Floor Plan 

 
5.6.2 Floor Plan A2 

The floor plan arrangement of the second alternative has the grit chambers in a more centralized 
location, but requires more concrete for the bypass channel than the main design. This 
alternative was dismissed because of its space inefficiency and the lack of serviceability for the 
grit chambers. For details, see Appendix A. 

5.6.3 Floor Plan A3 
The third alternative floor plan also places the grit chambers in a more centralized location. In 
addition, it places the Parshall Flume inside the building and aligns the loading bay with the edge 
of the headworks building. This alternative was dismissed because of the space inefficiency and 
capital cost. For details, see Appendix A. 

  

NTS 
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5.7     Tap Into Buried Pipe 
After the headworks building has been constructed, the dirt around the buried pipe is 
recommended to be excavated so that the existing pipe can be tapped into. It is recommended 
that a manhole be constructed at that location, and that the old pipe be left in place. 

5.8     Buried Channel Connections 
Eleven and a half feet before the parshall flume, it is recommended that the pipe discharge into 
a buried rectangular concrete channel. The channel should remain closed, until it reaches the 
parshall flume, and then should close again until the channel enters the headworks building. 

5.9     Primary Clarifier Connection 
It is recommended that the channel widen just before the clarifiers to lower the velocity of the 
wastewater, and that it shorten as it discharges into each clarifier.  Sluice gates at the entrance 
of each clarifier will be used to regulate flow rates into each clarifier. 

6.0   SITE PLAN 

6.1     Building Location  
The northwest corner of the building will be located forty five feet away from building 1, south 
of the influent pipe by seven feet at the nearest point. The west wall of the building will be parallel 
with the east wall of building 1. The building will be located here so the influent pipe will not have 
to be disturbed during construction, this will make construction cost effective and easy. The 
orientation of the building is the same as building 1 for aesthetic purposes and any other 
orientation would increase the cost for construction. For more details on the location of the 
building see Appendix A. 

6.2     Geotechnical Conditions 
No geotechnical data was available for the ERWWTF site. A geotechnical report for the nearby 
Artillery Road was used to estimate the soil conditions of the site. The estimated bearing capacity 
of the soil is 1000 psf. The soil 13 ft. below the surface is ASTM SM, silty sand with gravel. See 
Appendix F for the Artillery Road borehole log.  A geotechnical investigation is recommended to 
verify the soil type and bearing capacity. 
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6.3     Walkway  
The walkway connecting the headworks building to building 1 is recommended to be a simple 
concrete path. This cuts down on construction cost as well as maintenance cost. The path will be 
4 feet wide by 45 feet long. The location of the walkway will be determined by the entrance of 
building 1 and the designed headworks building. The Walkway will be compliant with the ADA 
for safety and the concrete will meet MASS requirements. For more details see Appendix A. 

6.4     Drive Path  
The drive path for the truck used to dispose of the solids will come in from the south entrance 
and follow the road to the headworks building. No construction is needed for this section; the 
current road will suffice. Once the truck reaches the headworks building, it will back into the bay 
doors for loading, then pull out of the bay doors and exit the same way it entered. The only 
addition to the road will be right in front of the bay doors where the truck backs into. The 
pavements will be 4 inches thick and will connect to the current road. The pavement will have a 
slope of two percent away from the headworks building for proper drainage. Trucks entering the 
southern entrance will make for less traffic in the parking lot for employees. The complete 
construction of the drive path will be in compliance with MASS.  For a visual, please see Appendix 
A. 

6.5     Drainage  
Drain swales will be constructed around the perimeter of the building with culverts going under 
the corridor, influent pipe, and the driveway. The drain swales will be approximately 4 feet wide 
with a 3:1 slope or flatter sides. The swales will be lined with grass or rip rap in the steep locations. 
The culverts will be constructed of 8 inch diameter galvanized corrugated steel pipe. A 8 inch pipe 
can handle around 900 gallons per minute and the max drainage the culverts will ever see is 
around 430 gallons per minute, for calculations on drainage please refer to Appendix C. The 
swales will collect at one central swale and be dispersed into a vacant area of the lot to the south 
east. Drainage around the facility will meet MASS code for effective and efficient drainage. For a 
visual of the drainage path, see Appendix A. 

6.6     Construction Plan  
6.6.1 Plant Operation During Construction  

The facility will be able to operate like normal during construction. The new headworks building 
is being designed to stay enough away from the influent pipe to not disturb it, this makes for 
easier and cost effective construction. The only time normal plant operations will be affected is 
when the pipe is tapped into to divert the wastewater through the new headworks building. The 
old influent pipe will be used as a shunt for the new headworks building. There will be no 
temporary rerouting of the pipe. 
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6.6.2 Excavation  
Excavation for the building, drive path, pipes, and drainage will have a total cut of 2900 cubic 
yards, this includes the 4 foot foundation for the designed building. All excavation will be 
contracted out.  

6.6.3 Construction  
Construction of the designed building will be constructed using the materials in section 5. The 
building shall meet all the required codes and permits previewed in section 7.7. All construction 
for the building will be contracted out and price can be found in the cost estimation. 

 

7.0   PERMITS 
The Alaska Department of Environmental Conservation (ADEC) will require a Type 2 Stormwater 
Treatment Plan (SWTP) to be acquired because the total disturbed land will be greater than 
10,000 square feet but less than 1 acre. To obtain this permit a SWTP will have to be sent to the 
ADEC for approval, the contractor will be responsible for this. 

The MOA will grant a construction permit if the following codes have been met: 

• Building code 
• Plumbing code 
• Mechanical code 
• Electrical code 
• Concrete code 
• Fire code 
• International building code 

The construction permit will be obtained by submitting the following 
• Full legal description of property 
• Two copies of soil engineers reports and recommendations for new building 
• Three sets of complete construction plans 
• Code study 
• Calculations and specs 
• Two copies of any previous agreements 
• Three certified plot plans stamped and signed by a professional land surveyor 

The previous submittals are the responsibility of the contractor. Obtaining these permits will be 
the responsibility of the contractor as well.  

An operator of a Publicly Owned Treatment facility requesting to discharge to surface waters 
must apply for an Alaska Pollutant Discharge Elimination System (APDES) permit. This permit will 
allow the construction of the building as well as the operation after construction. This permit will 
be the responsibility of AWWU to file and obtain.  

For more details on permits please see Appendix E. 
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8.0   COST ESTIMATION 
The table below summarizes the estimated cost to complete the proposed improvements at the 
Eagle River Wastewater Treatment Facility. The total cost for the project is estimated at roughly 
$7 million. Costs were rounded up in this table, however, the more specific costs and breakdowns 
are listed in Appendix D.  

This estimate was constructed by making phone calls, using historical documents, and 
referencing drawings. For the equipment and equipment’s installation costs, calls were made to 
several companies for quotes. For all building costs the cost estimate from building three supplied 
by AWWU was referenced. As the cost estimate from building 3 listed only lump sum costs, our 
team compared the new building design with that of building three to estimate the increase or 
decrease in costs for each category, such as materials and installation. 

This includes all costs associated with the design and construction of the new headworks building. 
As this is a 35% cost estimate, changes and improvements will be addressed as needed. For a 
more detailed cost estimate please refer to Appendix D. 

Table 4. General 35% Cost Estimate 

Description Cost 

Equipment $750,000.00 

Construction and Materials $3,900,000.00 

Engineering Design $1,500,000.00 

15% Contingency $920,000.00 

Total Project Cost $7,070,000.00 
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As a leader in the flume fabrication revolution that began over forty years ago, Plasti-Fab has thousands of 
flumes installed in corrosive environments around the world. Plasti-Fab products are fabricated from highly 
corrosion resistant composite fiberglass reinforced plastic (FRP) with a 25 year corrosion warranty. Plasti-Fab 
is recognized around the world as an experienced innovator providing composite solutions for municipal and 
industrial fluid measurement applications. 
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Tualatin, OR 97062-0100
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The Plasti-Fab line of flumes is THE premier line of flumes available for measurement of 
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flow measurement.  All Composite materials are guaranteed against corrosion for 25 years.
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PARSHALL FLUME GENERAL FLOW RANGE 

 
 
Following is a list of general flow ranges and equations for the most common sizes of 
Parshall flumes.  The actual capability of the flume may reach somewhat higher or lower than 
listed below.   
 
 
 Conversions: 

 
 

CFS x 448.8 = GPM MGD x 694.4 = GPM MGD x 1.55 = CFS 
   
GPM  448.8 = CFS GPM  694.4 = MGD CFS x 0.646 = MGD 

 
 
 

 
Parshall  

 
Flow Range – GPM 

 
Equation:  Q = CFS 
(H = Head in Feet) 

 
 

1” * 

 

2 – 90 

 

Q = .338 H 1.55 

2” * 5 – 175 Q = .676 H 1.55 

3” 15 – 830 Q = .992 H 1.547 

6” 25 – 1,750 Q = 2.06 H 1.58 

9”  45 – 3,900 Q = 3.07 H 1.53 

12” 160 – 7,200 Q = 4. H 1.522 

18” 230 – 11,000 Q = 6. H 1.538 

24” 295 – 14,800 Q = 8. H 1.55 

30” 365 – 18,700 Q = 10. H 1.559 

36” 435 - 22,600 Q = 12. H 1.566 

   
 
*1” & 2” Parshall may clog and are not recommended for sanitary waste. 
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Flow Chart for 12” Parshall Flume 

Head 
(feet) 

MGD CFS  GPM  Head 
(feet) 

MGD CFS  GPM  

 0.16 0.56   1.068    1.655  742.77 
 0.17 0.57   1.097    1.700  763.05 
 0.18 0.58   1.126    1.746  783.52 
 0.19 0.59   1.156    1.792  804.17 
 0.20  0.223    0.345  154.98 0.60   1.186    1.838  825.01 
 0.21  0.240    0.372  166.93 0.61   1.216    1.885  846.03 
 0.22  0.258    0.399  179.18 0.62   1.247    1.932  867.23 
 0.23  0.276    0.427  191.72  0.63   1.277    1.980  888.61 
 0.24  0.294    0.456  204.55 0.64   1.308    2.028  910.16 
 0.25  0.313    0.485  217.66 0.65   1.340    2.076  931.89 
 0.26  0.332    0.515  231.05 0.66   1.371    2.125  953.80 
 0.27  0.352    0.545  244.71 0.67   1.403    2.174  975.89 
 0.28  0.372    0.576  258.64 0.68   1.435    2.224  998.14 
 0.29  0.392    0.608  272.82 0.69   1.467    2.274 1,020.6 
 0.30  0.413    0.640  287.27 0.70   1.500    2.324 1,043.2 
 0.31  0.434    0.673  301.97 0.71   1.532    2.375 1,065.9 
 0.32  0.456    0.706  316.92 0.72   1.565    2.426 1,088.9 
 0.33  0.477    0.740  332.12 0.73   1.598    2.478  1,112.0 
 0.34  0.500    0.774  347.56 0.74   1.632    2.529 1,135.2 
 0.35  0.522    0.809  363.23 0.75   1.666    2.582 1,158.7 
 0.36  0.545    0.845  379.14 0.76   1.700    2.634 1,182.3 
 0.37  0.568    0.881   395.29 0.77   1.734    2.687 1,206.0 
 0.38  0.592    0.917  411.66 0.78   1.768    2.740 1,229.9 
 0.39  0.616    0.954  428.27 0.79   1.803    2.794 1,254.0 
 0.40  0.640    0.992  445.09 0.80   1.838    2.848 1,278.2 
 0.41  0.664    1.030  462.14 0.81   1.873    2.903 1,302.6 
 0.42  0.689    1.068  479.40 0.82   1.908    2.957 1,327.2 
 0.43  0.714    1.107  496.88 0.83   1.943    3.012 1,351.9 
 0.44  0.740    1.147  514.57 0.84   1.979    3.068 1,376.8 
 0.45  0.765    1.186  532.48 0.85   2.015    3.123 1,401.8 
 0.46  0.791    1.227  550.59 0.86   2.051    3.180 1,427.0 
 0.47  0.818    1.268  568.91 0.87   2.088    3.236 1,452.3 
 0.48  0.844    1.309  587.44 0.88   2.124    3.293 1,477.8 
 0.49  0.871    1.351  606.17 0.89   2.161    3.350 1,503.4 
 0.50  0.899    1.393  625.09 0.90   2.198    3.407 1,529.2 
 0.51  0.926    1.435  644.22 0.91   2.236    3.465 1,555.2 
 0.52  0.954    1.478  663.54 0.92   2.273    3.523 1,581.2 
 0.53  0.982    1.522  683.06 0.93   2.311    3.582 1,607.5 
 0.54  1.010    1.566  702.77 0.94    2.349    3.640 1,633.9 
 0.55  1.039    1.610  722.68 0.95   2.387    3.700 1,660.4 



 
 

Flow Chart for 12” Parshall Flume 
 
 

 
 0.96  2.425    3.759 1,687.1 1.36   4.121    6.387 2,866.5 
 0.97  2.464    3.819 1,713.9 1.37   4.167    6.459 2,898.7 
 0.98  2.503    3.879 1,740.8 1.38   4.213    6.531 2,931.0 
 0.99  2.541    3.939 1,767.9 1.39   4.260    6.603 2,963.3 
 1.00  2.581    4.000 1,795.2 1.40   4.307    6.675 2,995.8 
 1.01  2.620    4.061 1,822.6 1.41   4.354    6.748 3,028.5 
 1.02  2.660    4.122 1,850.1 1.42   4.401    6.821 3,061.2 
 1.03  2.699    4.184 1,877.8 1.43   4.448    6.894 3,094.1 
 1.04  2.739    4.246 1,905.6 1.44   4.495    6.968 3,127.1 
 1.05  2.780    4.308 1,933.6 1.45   4.543    7.041 3,160.2 
 1.06  2.820    4.371 1,961.7 1.46   4.591    7.115 3,193.4 
 1.07  2.861    4.434 1,989.9 1.47   4.639    7.190 3,226.8 
 1.08  2.901    4.497 2,018.3 1.48   4.687    7.264 3,260.3 
 1.09  2.942    4.561 2,046.8 1.49   4.735    7.339 3,293.8 
 1.10  2.984    4.624 2,075.5 1.50   4.783    7.414 3,327.5 
 1.11  3.025    4.689 2,104.2 1.51   4.832    7.490  3,361.4 
 1.12  3.066    4.753 2,133.2 1.52   4.881    7.565 3,395.3 
 1.13  3.108    4.818 2,162.2 1.53   4.930    7.641 3,429.4 
 1.14  3.150    4.883 2,191.4 1.54   4.979    7.717 3,463.5 
 1.15  3.192    4.948  2,220.7 1.55   5.028    7.794 3,497.8 
 1.16  3.235    5.014 2,250.2 1.56   5.078    7.870 3,532.2 
 1.17  3.277    5.080 2,279.8 1.57   5.127    7.947 3,566.7 
 1.18  3.320    5.146 2,309.5 1.58   5.177    8.024  3,601.4 
 1.19  3.363    5.212 2,339.4 1.59   5.227    8.102 3,636.1 
 1.20  3.406    5.279 2,369.3 1.60   5.277    8.180 3,671.0 
 1.21  3.449    5.346 2,399.5 1.61   5.327    8.258 3,706.0 
 1.22  3.493    5.414 2,429.7 1.62   5.378    8.336 3,741.1 
 1.23  3.536    5.481 2,460.1 1.63   5.428    8.414 3,776.3 
 1.24  3.580    5.549 2,490.6 1.64   5.479    8.493 3,811.6 
 1.25  3.624    5.618 2,521.2 1.65   5.530    8.572 3,847.0 
 1.26  3.669    5.686 2,552.0 1.66   5.581    8.651 3,882.6 
 1.27  3.713    5.755 2,582.9 1.67   5.633    8.730 3,918.2 
 1.28  3.758    5.824 2,613.9 1.68   5.684    8.810 3,954.0 
 1.29  3.802    5.894 2,645.0 1.69   5.736    8.890 3,989.8 
 1.30  3.847    5.963 2,676.3 1.70   5.787    8.970 4,025.8 
 1.31  3.892    6.033 2,707.7 1.71   5.839    9.051 4,061.9 
 1.32  3.938    6.103 2,739.2 1.72   5.891    9.131 4,098.1 
 1.33  3.983    6.174 2,770.9 1.73   5.943    9.212 4,134.5 
 1.34  4.029    6.245 2,802.6 1.74   5.996    9.293 4,170.9 
 1.35  4.075    6.316 2,834.5 1.75   6.048    9.375 4,207.4 



Flow Chart for 12” Parshall Flume 

 1.76  6.101    9.456 4,244.1 2.16   8.332  12.915 5,796.3 
 1.77  6.154    9.538 4,280.8 2.17   8.391  13.006 5,837.2 
 1.78  6.207    9.621 4,317.7 2.18   8.450  13.098 5,878.2 
 1.79  6.260    9.703 4,354.7 2.19    8.509  13.189 5,919.3 
 1.80  6.313    9.786 4,391.7 2.20   8.568  13.281 5,960.5 
 1.81  6.367    9.868 4,428.9 2.21   8.628  13.373 6,001.7 
 1.82  6.420    9.952 4,466.2 2.22   8.687  13.465 6,043.1 
 1.83  6.474  10.035 4,503.6 2.23   8.747  13.558 6,084.6 
 1.84  6.528  10.118 4,541.1 2.24   8.807  13.650 6,126.2 
 1.85  6.582  10.202 4,578.8 2.25   8.866  13.743 6,167.9 
 1.86  6.636  10.286 4,616.5 2.26   8.927  13.836 6,209.6 
 1.87  6.691  10.371 4,654.3 2.27   8.987  13.929 6,251.5 
 1.88  6.745  10.455 4,692.2 2.28   9.047  14.023 6,293.5 
 1.89  6.800  10.540 4,730.3 2.29   9.107  14.117 6,335.5 
 1.90  6.855  10.625 4,768.4 2.30   9.168  14.211 6,377.7 
 1.91  6.910  10.710 4,806.7 2.31   9.229  14.305 6,419.9 
 1.92  6.965  10.796 4,845.0 2.32   9.290  14.399 6,462.3 
 1.93  7.020  10.881 4,883.5 2.33   9.351  14.494 6,504.7 
 1.94  7.076  10.967 4,922.1 2.34   9.412  14.588 6,547.3 
 1.95  7.131  11.053 4,960.7 2.35   9.473  14.683 6,589.9 
 1.96  7.187  11.140 4,999.5 2.36   9.535  14.779 6,632.6 
 1.97  7.243  11.226  5,038.4 2.37   9.596  14.874 6,675.4 
 1.98  7.299  11.313 5,077.4 2.38   9.658  14.970 6,718.4 
 1.99  7.355  11.400 5,116.4 2.39   9.720  15.065 6,761.4 
 2.00  7.411  11.488 5,155.6 2.40   9.782  15.161  6,804.5 
 2.01  7.468  11.575 5,194.9 2.41   9.844  15.258 6,847.7 
 2.02  7.524  11.663 5,234.3 2.42   9.906  15.354 6,891.0 
 2.03  7.581  11.751 5,273.8 2.43   9.968  15.451 6,934.3 
 2.04  7.638  11.839 5,313.4 2.44 10.031  15.548 6,977.8
 2.05  7.695  11.927 5,353.1 2.45 10.093  15.645 7,021.4
 2.06  7.752  12.016 5,392.9 2.46 10.156  15.742 7,065.1
 2.07  7.810  12.105 5,432.7 2.47 10.219  15.840 7,108.8
 2.08  7.867  12.194 5,472.7 2.48 10.282  15.937 7,152.7
 2.09  7.925  12.284 5,512.8 2.49 10.345  16.035 7,196.6
 2.10  7.983  12.373 5,553.0 2.50 10.409  16.133 7,240.6
 2.11  8.041  12.463 5,593.3 
 2.12  8.099  12.553 5,633.7 
 2.13  8.157  12.643 5,674.2 
 2.14  8.215  12.734 5,714.8 
 2.15  8.274  12.824 5,755.5 



All-in-one: screening, conveying and dewatering system

Hycor®  Helisieve®  In-Channel 
Fine Screen 

The Helisieve® system uses shaftless spiral technology to 

perform screening, solids conveying and dewatering in one 

cost efficient operation. The heart of the system is a heavy-duty 

carbon steel spiral that conveys screenings to the dewatering 

zone and dewaters them to acceptable landfill requirements. 

The spiral is fabricated in a continuous flight to assure a 

strong, stable structure. It is surrounded by a stainless 

steel tube that encloses screenings, minimizes odors and 

provides a clean, hygienic operation. 

The Helisieve® system’s shaftless core handles a greater 

volume of solids than shafted screw designs. Fibrous and 

bulky solids have a clear, barrier free path to the dewatering 

zone. The shaftless design also eliminates the need for 

maintenance-intensive bottom support bearings and 

intermediate hanger bearings.

Three operations in one

Screening: 
Influent moves into the fine screening area where the 

perforated screen removes solids. A spiral-mounted brush 

keeps the screen surface clean.

Conveying: 
The spiral moves the screenings upward through the 

transport area. There is no shaft to restrict flow or become 

entangled with long, stringy solids.

Dewatering: 
Solids are dewatered by compression against a plug of material 

formed in the flightless zone. Liquid is discharged through a 

perforated screen. A removable drain box simplifies access to the 

screen and solids plug. Solids at 30% dry weight are common.

Cost-efficient and easy to install Screen-convey-dewater



Fort Lauderdale

Chicago

Montreal

Dubai

1.888.PARKSON

technology@parkson.com

www.parkson.com

Advantages
 – Cost-effective: integrates three processes: screening, conveying 

and dewatering, in one compact unit.

 – Efficient: the shaftless spiral provides greater conveying 

capacity and eliminates entanglement of solids around a shaft.

 – Lowers disposal costs: dewatering reduces weight and volume. 

Thirty percent dry weight solids are common.

 – Hygienic: screens are enclosed by the stainless steel tube  

and can be discharged directly into sealed containers to 

minimize odor and handling. Optional bagger assemblies 

simplify disposal.

 – Designed to last: rugged steel alloy spiral fabricated in a 

continuous flight to tight manufacturing tolerances.

 – Compact and easy to install: shipped assembled, with flexible 

seals, for quick channel positioning, or in its own tank housing.

 – Economical: one low horsepower gearmotor drives the  

entire system. 

 – Up-front serviceability: pivots out for easy access for above-

channel maintenance.

 – Low maintenance: no troublesome submerged end bearings or 

intermediate hanger bearings

Screen openings
0.125” (3 mm) and 0.250” (6 mm) diameter and .040” x .4” 

perforated slots. 

Helisieve Plus® in-tank system
for pumped flows
Screens, conveys and dewaters like the Helisieve unit, but is 

self contained in a stainless steel tank. Suitable for industrial 

and municipal processes.

Hundreds of units sold over the last 20 years

Shaftless spiral provides 
greater conveying capacity

Designed to last, easy to 
install





Inlet Channel
Controls velocity of influent and draws
grit to the grit chamber floor.

Storage Hopper
Stores removed grit
prior to dewatering.

PISTA® Grit Fluidizer
Patented blade exclusive to S&L design.
Loosens collected grit, preventing
compacting.

PISTA® Flow Control Baffle
New, patented innovation enhances
removal efficiency for low-flow periods
and offers design engineering benefits.

Coanda Ramp
Engineered entry facilitates laminar flow so
that it takes a steady tangential direction as
it enters the grit chamber and properly
conditions the grit for entrapment.

Bull Gear Drive
Provides minimum
5.0 service factor
and trouble-free
operation.

Exclusive Flat-Bottom Basin Floor
Facilitates the forced vortex flow pattern

inside the chamber. Minimizes organic
capture while hydraulically directing grit into

lower hopper. Patented, 360-degree in-line
design.

Hopper Cover Plate
Stationary and recessed, it removes for

quick access to storage hopper.

Axial-Flow Propeller
Aids in directing organic-free grit into lower

hopper by enhancing flow patterns. Rounded
edges prevent solids build-up, thus ensuring

high efficiency.

Outlet Channel
S&L can assist

with design
information for

optimal
performance.

PISTA® Turbo Grit Pump
[Top-Mounted & Remote-Mounted Options]

Removes grit from storage hopper to washing
dewatering. Available in vacuum-primed and

flooded suction arrangements. Now available
with SonicStart® prime sensing.

Grit Removal, Handling & Dewatering System Flow Scheme

PISTA® Grit Chamber — Influent enters flat-floor grit chamber
hydraulically guided by coanda ramp, internal baffles and central,
low-speed propeller. Forced vortex drives grit particles to center
chamber floor and into lower grit hopper while organics and flow
continue to plant.

PISTA® Turbo Grit Pump — Top-mounted or remote mounted
unit pumps collected grit slurry (kept fluid by the PISTA® Grit
Fluidizer) to the PISTA®’s second-stage grit washing and
dewatering system while also providing proper head.

PISTA® Grit Concentrator — Specifically engineered for the
PISTA® system, this abrasion-resistant Ni-Hard unit washes
and separates grit further. It positions on the grit discharge line.

PISTA® Grit Screw Conveyor — Grit from the concentrator
deposits into the parallel (lamella) plate section of the S&L
dewatering screw conveyor, which aids in retaining finer grit
and reducing the stream’s turbulence and overflow rate.

The Flow and any Residual Organics are Returned to the
inlet channel prior to the grit chamber, typically 93% of flow
and 95% of organics.

Dewatered Grit Discharges from the top of the inclined
screw conveyor into a container for disposal.

visit pistvisit pistvisit pistvisit pistvisit pistagritagritagritagritagritchamber.comchamber.comchamber.comchamber.comchamber.com
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360° Grit Chamber Features and Benefits
With Flow Control Baffle, Model B

® B1
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Inlet Channel
Controls velocity of influent and draws
grit to the grit chamber floor.

Storage Hopper
Stores removed grit
prior to dewatering.

PISTA® Grit Fluidizer
Patented blade exclusive to S&L design.
Loosens collected grit, preventing
compacting.

Coanda Ramp
Engineered entry facilitates laminar flow so
that it takes a steady tangential direction as
it enters the grit chamber and properly
conditions the grit for entrapment.

Bull Gear Drive
Provides minimum
5.0 service factor
and trouble-free
operation.

Exclusive Flat-Bottom Basin Floor
Facilitates the forced vortex flow pattern

inside the chamber. Minimizes organic
capture while hydraulically directing grit into

lower hopper. Patented, 360-degree in-line
design.

Hopper Cover Plate
Stationary and recessed, it removes for

quick access to storage hopper.

Axial-Flow Propeller
Aids in directing organic-free grit into lower
hopper by enhancing flow patterns. Rounded
edges prevent solids build-up, thus ensuring
high efficiency.

Outlet Channel
S&L can assist

with design
information for

optimal
performance.

PISTA® Turbo Grit Pump
[Top-Mounted & Remote-Mounted Options]

Removes grit from storage hopper to washing
dewatering. Available in vacuum-primed and

flooded suction arrangements. Now available
with SonicStartTM prime sensing.

Grit Removal, Handling & Dewatering System Flow Scheme

PISTA® Grit Chamber — Influent enters flat-floor grit chamber
hydraulically guided by coanda ramp, internal baffles and central,
low-speed propeller. Forced vortex drives grit particles to center
chamber floor and into lower grit hopper while organics and flow
continue to plant.

PISTA® Turbo Grit Pump — Top-mounted or remote mounted
unit pumps collected grit slurry (kept fluid by the PISTA® Grit
Fluidizer) to the PISTA®’s second-stage grit washing and
dewatering system while also providing proper head.

PISTA® Grit Concentrator — Specifically engineered for the
PISTA® system, this abrasion-resistant Ni-Hard unit washes
and separates grit further. It positions on the grit discharge line.

PISTA® Grit Screw Conveyor — Grit from the concentrator
deposits into the parallel (lamella) plate section of the S&L
dewatering screw conveyor, which aids in retaining finer grit
and reducing the stream’s turbulence and overflow rate.

The Flow and any Residual Organics are Returned to the
inlet channel prior to the grit chamber, typically 93% of flow
and 95% of organics.

Dewatered Grit Discharges from the top of the inclined
screw conveyor into a container for disposal.
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360° Grit Chamber Features and Benefits
Model A
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Grit Removal, Handling & Dewatering System Flow Scheme

PISTA® Grit Chamber — Influent enters flat-floor grit chamber
hydraulically guided by coanda ramp, internal baffles and central,
low-speed propeller. Forced vortex drives grit particles to center
chamber floor and into lower grit hopper while organics and flow
continue to plant.

PISTA® Turbo Grit Pump — Top-mounted or remote mounted
unit pumps collected grit slurry (kept fluid by the PISTA® Grit
Fluidizer) to the PISTA®’s second-stage grit washing and
dewatering system while also providing proper head.

PISTA® Grit Concentrator — Specifically engineered for the
PISTA® system, this abrasion-resistant Ni-Hard unit washes
and separates grit further. It positions on the grit discharge line.

PISTA® Grit Screw Conveyor — Grit from the concentrator
deposits into the parallel (lamella) plate section of the S&L
dewatering screw conveyor, which aids in retaining finer grit
and reducing the stream’s turbulence and overflow rate.

The Flow and any Residual Organics are Returned to the
inlet channel prior to the grit chamber, typically 93% of flow
and 95% of organics.

Dewatered Grit Discharges from the top of the inclined
screw conveyor into a container for disposal.

visit pistvisit pistvisit pistvisit pistvisit pistagritagritagritagritagritchamber.comchamber.comchamber.comchamber.comchamber.com

C. Lancaster

®

Inlet Channel
Controls velocity of influent and draws
grit to the grit chamber floor.

Storage Hopper
Stores removed grit
prior to dewatering.

PISTA® Grit Fluidizer
Patented blade exclusive to S&L design.
Loosens collected grit, preventing
compacting.

Coanda Ramp
Engineered entry facilitates laminar flow so
that it takes a steady tangential direction
as it enters the grit chamber and properly
conditions the grit for entrapment.

Bull Gear Drive
Provides minimum
5.0 service factor
and trouble-free
operation.

Exclusive Flat-Bottom Basin Floor
Facilitates the forced vortex flow pattern

inside the chamber. Minimizes organic
capture while hydraulically directing grit into

lower hopper. Patented, 360-degree in-line
design.

Hopper Cover Plate
Stationary and recessed, it removes for

quick access to storage hopper.

Axial-Flow Propeller
Aids in directing organic-free grit into lower

hopper by enhancing flow patterns. Rounded
edges prevent solids build-up, thus ensuring

high efficiency.

Outlet Channel
S&L can assist with design
information for optimal
performance.

PISTA® Turbo Grit Pump
[Top-Mounted & Remote-Mounted Options]

Removes grit from storage hopper to washing
dewatering. Available in vacuum-primed and

flooded suction arrangements. Now available
with SonicStartTM prime sensing.

270° Grit Chamber Features and Benefits® B3
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PURPOSE
The PISTA® Grit Removal System is a complete grit
removal system that includes the PISTA® Grit Chamber,
the Turbo PISTA® Grit Pump, the PISTA Grit
Concentrator, and the PISTA® Grit Screw Conveyor.
Each component has been specifically designed for the
capture, washing and dewatering of fine grit.

The PISTA® Grit Chamber solves grit removal problems
whether it is sewage, water, or an industrial liquid flow
application.  It removes grit from an incoming water or
wastewater stream.  It is designed to remove grit in its
standard configuration down to 0.15 mm in size (100
mesh).  The PISTA® Grit Chamber also does an excellent
job separating organics from the grit.  Ideally, the upper
magnitude for the grit would be approximately 2.0 mm (9
mesh).  Larger sizes would be collected as long as the
specific gravity is around 2.5 or greater.  Organics are
kept in suspension in the waste by means of the density
difference.  Where other grit removal devices are
sensitive to flow variations the PISTA® Grit Chamber’s
velocities at the middle of the unit, where organics are
separated from the grit, are maintained near an optimum
design value at all flows.

Organics are kept in suspension because of their lighter
density or specific gravity.  The grit and any organics that
are captured in the PISTA® Grit Chamber are moved
along the flat bottom of the grit chamber.  As they near
the center, the particle velocity is increased by a specially
designed axial flow propeller and resultant induced spiral
flow.  The lifting force on the particle attached to the
bottom is a function of the cross-sectional area and the
velocity squared.  The lighter and larger organics are
fluidized into the main stream through the PISTA® Grit
Chamber.  Only a small gap is provided between the
torque tube and the floor plate to allow the grit to enter
the storage hopper while the lighter organics are detached
from the flat bottom and drawn upward to the effluent
flume.

Because no device is 100% efficient, a small percentage
of organics will be trapped with the grit.  The second
stage PISTA® Grit Concentrator, located on the grit
discharge line, is designed for ultimate separation of
organics.  This second stage concentrator returns
virtually all organics and most of the excess water to the
inlet channel of the PISTA® Grit Chamber.  Final
dewatering may be accomplished by discharging directly
into the Smith & Loveless dewatering screw, with

parallel plate separator.

TURBO GRIT REMOVAL PUMP
The Smith & Loveless, Inc. Turbo PISTA® Grit Pump is
mounted directly on top of the flanged center pipe for
discharging the grit from the storage hopper of the
PISTA® Grit Chamber.  Remote mounted arrangements
are available, but the top mounted configuration is best.
The Turbo PISTA® Grit Pump, when used in conjunction
with the PISTA® Grit Concentrator, eliminates the
necessity for air blowers for lifting and provides the
pumping head and capacity necessary for optimizing the
efficiency of the second stage PISTA® Grit Concentrator.
The reduced discharge rate/under-flow from the second
stage concentrator greatly improves the performance of
the final dewatering screw or other device.

POSITION IN THE TREATMENT PROCESS
The nature of the operation of the PISTA® Grit Chamber
dictates where it should be installed.  Our general
recommendation is that it should be placed before
anything else in the treatment plant except a suitable bar
rack to prevent sticks and other foreign objects from
entering the PISTA® Grit Chamber. Being located ahead
of all other equipment in a treatment plant, it will remove
the grit which can quickly cause mechanical failure,
excessive wear on downstream mechanical devices, or
accumulate in basins and channels.

The head loss in the PISTA® Grit Chamber (1/4” or 6mm
maximum, except for Model B), is no more than in an
open flume.  Consult the factory for Model B Type
PISTA® head loss, as it differs per application.  This
makes it ideal for installation as an initial phase of a
treatment process.  It also makes it ideal for the insertion
into an already existing flow scheme.

PISTA® Grit Chambers can be installed above ground or
below ground.  They can be supplied in steel for easy
installation and/or attachment to a concrete channel. 
They can be installed in multiples for added flow and
reliability.  Their low cost and small space requirement
make it possible to protect almost any size plant from the
detrimental effects of grit.  The low power usage
requirements for the grit chamber also make it ideal for
any size plant.

The PISTA® Grit Chamber can be applied in the
municipal or industrial process schemes for pretreatment
of raw water or wastewater. Industrially, there are many
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applications. Independent tests have, for example, proven
the Smith & Loveless, Inc. PISTA® Grit Chamber to be
far superior to other grit removal devices in the handling
of fly ash from power generating plants. Smith &
Loveless, Inc. has the technical expertise and laboratory
facilities to test samples and we are anxious to assist you
in utilizing this cost effective separation system.

OPERATION
The PISTA® Grit Chamber operates on the vortex
principle.  The hydraulics force the grit to the chamber
floor.  The grit is propelled to the floor sufficiently in one
revolution of the chamber’s contents so as not to be
within the influence of the outlet of the chamber.  The
grit on the bottom, along with other material, is propelled
along the bottom towards the center.  The flow moves
circumferentially and downward to the bottom, across the
bottom still moving in a circle, up the middle to the top,
across the top still moving in a circle to the outside.  As
the captured solids move towards the center, they pick up
velocity because the area of flow is decreasing.  When
the solids approach the middle, the propeller increases
the velocity to the point where lighter organics are lifted
and returned to the flow passing through the PISTA® Grit
Chamber.  The grit moves inward and drops into the
center storage hopper.

Each feature of the PISTA® Grit Chamber makes an
important contribution to the overall performance. Any
alteration in dimension or placement can seriously affect
the efficiency of grit removal.  The PISTA® Grit
Chamber offers more discrete separation and superior
handling of organics. Specific design features
surrounding the inlet baffle when used in conjunction
with the coanda ramp, upper chamber and other velocity
control mechanisms should not be altered.

When sufficient grit is accumulated in the storage
hopper, the grit must be removed.  Grit removal may be
performed manually or automatically.

Manual operation involves only the following steps:
1. Close the discharge plug valve.
2. Turn the switch for the Turbo PISTA® Grit Pump to

the “On” position.  This will initiate the pump
priming cycle.  When the vacuum pump stops
running the Turbo PISTA® Grit Pump is primed and
will start.

3. Open the discharge plug valve and operate the pump
until all the grit is removed.

4. Shut off the pump and leave the discharge plug valve
open so that the contents of the discharge pipe and
pump can drain back into the PISTA   Grit Chamber.
 In cold weather, the discharge valve should be left
open to prevent freezing in the closed position. 

The manual grit removal operation is now completed.

Automatic operation is as follows:
1. The 24-hour timer, or push to initiate button,

initiates the grit removal cycle.
2. When the grit removal cycle is initiated, the

pneumatically operated pinch valve on the pump
discharge closes.

3. The vacuum pump starts simultaneously with the
pneumatic valve operator and draws water up into
the pump.  The vacuum pump runs until the liquid
level reaches the SONIC START® sensor.

4. The liquid touches the SONIC START® sensor,
which signals the control system to close the priming
solenoid valve and shut-off the vacuum pump.

5. The Turbo PISTA® Grit Pump starts and the
pneumatically operated valve opens.  The Turbo
PISTA® Grit Pump operates for an adjustable period
set for the amount of time for the grit to be removed.
This should be set for the early morning period and
other such times during the day as may be necessary.

6. When the Turbo PISTA® Grit Pump stops, the valve
remains open to allow the contents of the discharge
pipe and pump to drain back into the PISTA® Grit
Chamber.

This completes the automatic grit removal cycle.

The second stage PISTA® Grit Concentrator operates on
the constant flow principle and is sized to match the
discharge from the Turbo PISTA® Grit Pump.  The grit is
discharged out the bottom, while most of the water and
organic material are returned to the inlet of the PISTA®

Grit Chamber via a return line connected at the top of the
second stage concentrator.

The pressure required to effectively operate the second
stage concentrator is readily available from the Turbo
PISTA® Grit Pump.  An airlift device is not adequate for
this purpose.
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HYDRAULICS
The influent flow, in a typical wastewater treatment
system, is subjected to a significant degree of variation
during the day and from start-up to design conditions. 
The Smith & Loveless, Inc. PISTA® Grit Chamber
should be selected so that the peak design flow rate is
within the recommended maximum flow of the unit.  An
important feature of the PISTA® Grit Chamber is that no
decrease in efficiency is experienced at flows less than
the design rate. 

PISTA
®

Model

Recommended
Maximum Flow

English

Recommended
Maximum Flow

Metric

0.5/0.5A/0.5B 0.5 MGD 1,892 CMD

1.0/1.0A/1.0B 1.0 MGD 3,785 CMD

2.5/2.5A/2.5B 2.5 MGD 9,465 CMD

4.0/4.0A/4.0B 4.0 MGD 15,140 CMD

7.0/7.0A/7.0B 7.0 MGD 26,495 CMD

12.0/12.0A/12.0B 12.0 MGD 45,420 CMD

20.0/20.0A/20.0B 20.0 MGD 75,700 CMD

30.0/30.0A/30.0B 30.0 MGD 113,550 CMD

50.0/50.0A/50.0B 50.0 MGD 189,250 CMD

70.0/70.0A/70.0B 70.0 MGD 265,000 CMD

100.0/100.0A/100.0B 100.0 MGD 378,500 CMD

Specific dimensional data dealing with each size PISTA®

Grit Chamber is provided with the drawings.  It is
important to adhere to the recommendations in these
tables.  Liquid levels tabulated are for peak design flow
rates. Since the design flow rate is normally not present
during the initial installation, the velocity envelope,
Figure 1, is provided to assist you in optimizing influent
channel velocities.  It at all possible, the velocities in the
influent channel should fall within these guidelines, when
used in conjunction with the influent channel widths
given in the tables.

Ideal inlet channel velocities at average flow and
acceptable for all flows – 2 to 3 FPS (0.6 to 0.9 m/sec).
Absolute maximum inlet channel velocity at peak flow –
3.5 FPS (1.07 m/sec).
Initial minimum inlet channel velocity must exceed – 0.5
FPS (0.15 m/sec).

Initial peak flows must exceed 2 FPS (0.6 m/sec) to wash
any grit that may have accumulated in the inlet flume at
the lower flows into the grit chamber for removal.  The

PISTA® can pass higher flow volumes than the rated
peak, however the removal efficiency of the unit may
decrease.  The use of flow control baffles provides
proper velocities over the widest range of flows, and
reduces the outlet channel length.

2 FPS (0.6 m/sec) is required to wash any grit that
may have accumulated in the inlet flume at the
lower flows into the grit chamber for removal.

The entrance flume or pipe into the PISTA® Grit
Chamber should provide for a smooth laminar type flow
with little turbulence.  To optimize this, we recommend a
straight run into the PISTA® Grit Chamber as shown on
the drawings.  Note this requirement is greatly reduced in
the Model A and B, 360° units.

If at all possible, the entrance to the PISTA® Grit
Chamber should be exactly as shown on the drawings.
Please contact Smith & Loveless for any needed
assistance.

The downstream channel should maintain a constant
elevation and be without 90° bends or channel narrowing
that is not shown on the drawings.  The 270° unit needs
the channel raised and narrowed for flow control.  The
use of flow control baffles (Model B units) eliminates the
required downstream channel.  To maintain proper water
velocities in the PISTA®, there can be no downstream
restrictions that would cause the water levels in the
effluent channel to be higher than it would be with a free-
flowing flume.  We again ask that you contact us if there
are any questions, or it is not possible to optimize the
installation using these guidelines.
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The PISTA® Grit Chamber is designed such that the most
ideal velocity arrangement is if the downstream channel
is a free flowing flume.  On certain larger Model A units,
the level is controlled by a submerged weir located in the
discharge channel. The downstream side of the weir
should be a free flowing flume.

PISTA® GRIT CHAMBER LAYOUT
The straight length of influent channel required varies
according to the model and type of chamber
configuration.  The 360° Model A and B units have
greatly reduced influent channel straight lengths, as
shown on the drawings.  If obtaining the necessary
influent channel length becomes a problem for the 270°
models, consider rotating the chamber such that any
required bends are placed in the effluent flume, in
accordance with the downstream channel limitations.

The straight-in arrangement (seen on this page) for the
270° units offer increased length of the influent channel
having virtually the same space requirement, and an
equivalent number of 90° bends.

NO
270°

NO
270°

YES
270°

YES
270°
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PISTA® TURBO GRIT PUMP SELECTION
The Smith & Loveless, Inc. Turbo PISTA® Grit Pump is
an excellent grit pumping device, and in most cases, will
satisfy the need for lifting the grit to the required
elevation.  Suction lift, of course, should be held to a
minimum, placing the Turbo PISTA® Grit Pump directly
on top of the PISTA® Grit Chamber whenever possible.

The Turbo PISTA® Grit Pump discharge line should be
as short as practical and will need to contain a full
opening eccentric plug valve as shown on the drawings.
The plug valve is required for priming and if automatic
grit removal is desired, it will need to be a pneumatically
operated pinch valve.

The vacuum priming system should be located adjacent
to the Turbo PISTA® Grit Pump.  It will normally be
provided in a weatherproof enclosure mounted on the
drive unit for the PISTA® Grit Chamber.

The top-mounted vacuum primed Turbo PISTA® Grit
Pump should always be employed in conjunction with the
Smith & Loveless, Inc. second stage PISTA® Grit
Concentrator.  The optimum rate through the PISTA®

Grit Concentrator is established by selecting the pump
for 250 GPM (15.8 lps) based on the following friction
coefficients applicable to Schedule 40 steel pipe. 
Typically, Models 0.5 to 20.0 will use a four-inch (4”)
pump and a 250 GPM concentrator.  Typically, Models
30.0 and larger will use a six-inch (6”) pump and 500
GPM concentrator.

Nominal
Pipe Size

Flow Velocity Friction
Loss

Inch mm GPM lps Ft/Sec m/sec Ft/100 Ft

4” 100 250 15.8 6.3 1.9 4.6

6” 150 500 31.5 5.7 1.7 2.4

When selecting the Turbo PISTA® Grit Pump, the first
thing to consider is the allowable static suction lift.
Referring to the pump performance rating curves in this
section, you will note that the allowable static suction lift
varies from 0’ to 20’ (0 to 6.1 m).  These static suction
lift ratings shown should be reduced one-foot (0.3 m) for
each 1000’ (305 m) elevation above mean sea level. They
relate to the physical lift as shown on the drawings and
the friction loss in the 4” (100 mm) suction pipe need not
be considered.

However, to compensate for lifting the grit, it will be
necessary to correct the actual elevation difference
between the centerline of the pump casing and the low
water level in the grit chamber, for the specific gravity of
the slurry.  See Pages C6 and C7 for Pump Design
Calculations.
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TOP MOUNTED PUMP CALCULATIONS

Horizontal Pipe Length
  (Must be above max water level in PISTA to prevent siphoning) H =

Elevation   Centerline of Concentrator Inlet Vertical Pipe Length
V =

Concentrator
Pump

Slab to Volute    Top of Slab
Drive Centerline, h = 2.51' for 4" pump    Elevation

      2.59' for 6" pump
X =  

Z=  

Elevation   Effluent Channel
  Floor

Y =  

Elevation   Suction Pipe Inlet (up 4")

TOTAL DYNAMIC HEAD (TDH)
Formula Constants Dependent on Design of Plant: Static Head A = (X) (1.4) =

Friction Factor f = 4.6'/100' pipe for 4" grit piping Static Head B = (Y) (0.4) =
2.4'/100' pipe for 6" grit piping Friction Head F = (EPL) (f) (1.4) =

Concentrator C = 12' for 250 GPM concentrator Pump P = 2.0
25' for 500 GPM concentrator Concentrator C =

To Calculate Equivalent Pipe Length: TDH = A + B + F + P + C =
EPL = H + V + (Qty elbow * EPL elbow) = Suction Lift (MSL) = (Z + h)(1.4) + (Y)(0.4) =
90 deg elbow 11' for 4" piping Pump Pick

16' for 6" piping RPM BHP from curve
90 deg long radius 7' for 4" piping ( BHP from curve)(1.4) = HP draw at design

11' for 6" piping
45 deg elbows 5' for 4" piping

7.7' for 6" piping

Impeller Size
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REMOTE MOUNTED PUMP CALCULATIONS

Horizontal Pipe Length
H =

Vertical Pipe Length Concentrator
V =

Elevation   Centerline of Concentrator Inlet
  (Must be above max water level in PISTA to prevent siphoning)

Top of Slab
Drive Elevation

X =

Elevation   Effluent Channel
  Floor

Y =

Pump

Elevation   Suction Pipe
  Inlet

Formula Constants Dependent on Design of Plant: Static Head A = (X) (1.4) =
Friction Factor f = 4.6'/100' pipe for 4" grit piping Static Head B = (Y) (0.4) =

2.4'/100' pipe for 6" grit piping Friction Head F = (EPL) (f) (1.4) =
Concentrator C = 12' for 250 GPM concentrator Pump P = 2.0

25' for 500 GPM concentrator Concentrator C =  
To Calculate Equivalent Pipe Length: TDH = A + B + F + P + C =  

EPL = H + V + (Qty elbow * EPL elbow) =
90 deg elbow 11' for 4" piping Pump Pick

16' for 6" piping RPM BHP from curve
90 deg long radius 7' for 4" piping (BHP from curve) (1.4) = HP draw at design

11' for 6" piping
45 deg elbows 5' for 4" piping

7.7' for 6" piping

Impeller Size
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BAR SCREEN
A suitable bar screen is recommended ahead of the
PISTA® Grit Chamber to prevent sticks and other foreign
objects from entering the unit.  This bar screen should
preclude material that might cause clogging in the grit
storage hopper.

A mechanically cleaned bar screen, ahead of the PISTA®

Grit Chamber, requires consideration in placement and
operation.  The mechanically cleaned bar screen that is
used continually should be placed so that its flume
centerline is in line with the PISTA® Grit Chamber
influent centerline.  A manually cleaned bypass bar
screen should be placed to one side when the intent is to
use it infrequently during maintenance of the
mechanically cleaned screen. 

The mechanically cleaned bar screen builds up a dam of
debris when it is not operating.  This dam traps water and
grit, surcharging the influent sewer.  When the bar screen
starts its cleaning process the dam is immediately
removed and a surge of water and grit from the sewer
passes through the PISTA® Grit Chamber.  The solution
to this problem is to operate the bar screen often with a
timer to prevent a high dam of debris on the screen.  The
bar screen should not be considered as part of the
PISTA® Grit Chamber influent channel.

GRIT PUMPING
The location of the second stage PISTA® Grit
Concentrator should be adjacent to the PISTA® Grit
Chamber.  The grit discharge line from the Turbo Pump
should be 4” diameter to minimize clogging for 250
GPM flow, and 6” for 500 GPM flow. 

The second stage PISTA® Grit Concentrator should
always be employed and it is necessary to use the Turbo
Pump for optimum flow and pressure to this device.  The
grit discharge line must be run as direct as possible,
minimizing the number of bends and elbows.

The length of the grit discharge line should not exceed
50’.  Consult the factory if more than 50’ is required.
Arrangement drawings 67C176, 67C177 AND 67C178
depict typical routing of the discharge line for various
final dewatering devices.  The return line, from the
second stage PISTA® Grit Concentrator to the PISTA®

Grit Chamber inlet channel, should be a minimum of 6”
diameter.

Airlift type grit removal devices are not recommended, as
the Turbo PISTA® Grit Pump and PISTA® Grit
Concentrator combination provide much cleaner grit and
allow for the dewatering unit to do a much better job.

ENVIRONMENTAL CONSIDERATIONS
The grit discharge line will need to contain a 4” or 6”
valve as shown on the drawings.  When the Top Mounted
Turbo PISTA® Grit Pump is used, this valve may be
manually or automatically controlled.  Regardless of how
employed, when the Turbo PISTA® Grit Pump is used
we recommend the valve be left open when the pump is
not operating.  This keeps the discharge line free from
grit and water and prevents freezing.  The vacuum line
should be heat taped where freezing is a consideration.

The second stage PISTA® Grit Concentrator is self-
draining and should not be a problem in freezing
temperatures.  However, since the final dewatering
device (screw conveyors, etc.) will set above grade, they
will be totally exposed to the environment, and hence,
subject to freezing problems encountered in cold
climates.  Depending on the climate, the only well
engineered solution may be a heated housing around the
entire PISTA® unit or location inside a building.  Please
consult the factory for any needed assistance in this area.

A suitable floor drain should be provided in the area of
the final dewatering equipment to facilitate runoff and
wash down.  It is suggested that this drain be sized to
handle a maximum flow of 200 GPM.  A hose bib for
wash-down is also recommended.
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PISTA® GRIT CHAMBER VARIABLE AND
FIXED DIMENSIONS
The following dimensions are fixed for each model:

Steel Tank Models
0.5 – 7.0 *

Models
0.5A – 7.0A **

ID Upper Chamber A A

Width of Discharge Flume B B

Width of Inlet Flume C B

ID Storage Hopper F 36”

ID Base of Grout H 12”

Slope of Storage Hopper -- --

*  Refer to Drawing 67D168.

** Refer to Drawing 67D133.

Concrete Tank Models

0.5 – 100.0 *

Models

0.5A – 100.0A **

Models

0.5B – 100.0B ***

ID Upper Chamber A A A

Width of Discharge Flume B B B

Width of Inlet Flume C B B

ID Storage Hopper F -- --

ID Base of Grout H -- --

Slope of Storage Hopper -- -- --

Diameter of Floor Plate N -- --

*    For 4” pump, reference Drawing 67D132 or 67D135.

For 6” pump, reference Drawing 67B252 or 67B254.

**  For 4” pump, reference Drawing 67D167 or 67D179.

For 6” pump, reference Drawing 67B246 or 67B248.

*** For 4” pump, reference Drawing 67B310 or 67B315.

For 6” pump, reference Drawing 67B316 or 67B317.

The upper chamber height and storage hopper depth may
be increased, but affect Turbo PISTA® Grit Pump
suction lift.  See Notes on Design applicable to selection
of the Turbo PISTA® Grit Pump.

Dimension L (C – on Models 0.5A – 100.0A and 0.5B –
100B) is a maximum water level at the design peak flow
of the unit for a specific downstream condition.  This
level should not be exceeded, as bridge interference or
other problems may occur.  The most important thing is
to make sure the inlet channel velocities are in
accordance with the described requirements.
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PRINCIPLES OF GRIT PIPING
As we all know, a chain is only as strong as the weakest
link.  This also applies to grit removal.  In many cases,
the weak link is the grit piping between the grit storage
hopper and the grit handling equipment.

Grit plugging can be a real problem if the piping is not
laid out correctly.  For this reason, Smith & Loveless
recommends the use of the top mounted Turbo PISTA®

Grit Pump.  This arrangement prevents any chance of
plugging within the pump suction line because the
suction line is in the vertical position, and drains after
every pumping cycle.

If a remote mounted suction-type pump is used, the pump
suction line should be as short as possible, preferably less
than 10’ long.  The ideal situation is to have a short,
straight suction run directly into the side of the bottom of
the grit storage chamber with an eccentric plug valve to
isolate the pump.  Smith & Loveless recommends a slight
incline (1/8” per foot) up from the pump to the storage
chamber. This prevents air entrapment from occurring. 
Do not use a “turn down” elbow for the suction line in
the grit storage hopper.  Never have the suction line exit
the grit storage hopper vertically down through the
bottom, or plugging will occur.

When using the remote mounted suction pump, the grit
storage hopper should be pumped completely out every
cycle.  This prevents grit from accumulating within the
suction line.  A flushing connection should also be
incorporated into the grit pump suction line to allow for
flushing should plugging occur.  Never use elbows in the
suction line; however, if elbows are necessary, sanitary
tees with clean out capability must be used.

The eccentric plug valve located in the pump suction line
should be turned, so that the rubber face seals against the
flow from the PISTA® Grit Chamber.  If it is not turned
in this direction, grit will pack around the movable plug,
on the backside, and prevent it from turning.  Small
engineering details such as this can prevent a real
problem from occurring.

Smith & Loveless often sees two grit pumps specified in
order to provide 100% back-up.  Normally when this
occurs, the pumps are tied in together.  Smith & Loveless
does not recommend this because it only provides
additional elbows and piping.  Bottom line, it creates
additional places for grit to plug the line.  Instead, Smith
& Loveless  recommends specifying a spare rotating

assembly for 100% backup.  As you know, the Smith &
Loveless pump is designed so that the rotating assemblies
can be changed out in a matter of minutes, limiting any
down time.

The discharge piping length should be kept to a minimum
(less than 20’), and as straight as possible.  Doing this
eliminates unnecessary elbows and fittings.  The piping
must not contain any traps that can accumulate grit.

The isolation valve on the discharge side of the pump
must be a pinch valve.  A pinch valve is preferred
because it seals even if grit is present within the valve.
The pinch valve must be located in the vertical position
to eliminate accumulation of grit within the valve.  Check
valves must never be used in any grit pumping line.  Not
only do they provide the opportunity for plugging; but
they also very rarely work properly, and will wear
quickly due to the presence of grit.  The pump must also
operate for a sufficient length of time to clear the line
entirely of grit.

Another link in the grit removal chain is the use of good
screening equipment ahead of the PISTA® Grit Chamber.
This prevents large debris from entering the system and
plugging the pipelines.

Smith & Loveless offers a complete line of grit handling
equipment – the PISTA® Grit Removal System – along
with diagrams showing the best possible arrangement. 

In summary, Smith & Loveless recommends the use of
the top mounted Turbo PISTA® Grit Pump, which
eliminates the possibility of plugging within the pump
suction pipe.  The Turbo PISTA® Grit Pump
incorporates a recessed Ni-Hard impeller for added wear
resistance.  Smith & Loveless further recommends
coupling the Turbo PISTA® Grit Pump with the PISTA®

Grit Concentrator, which provides for secondary
treatment of residual organics and secondary grit
dewatering.  The PISTA® Grit Concentrator returns
93-94% of the water pumped to it along with 95-96% of
the residual organic matter.  Along with the Turbo
PISTA® Grit Pump and the PISTA® Grit Concentrator,
Smith & Loveless recommends the use of the new
PISTA® Grit Screw Conveyor with parallel plates.  The
PISTA® Grit Screw Conveyor provides unequaled
retention of fine grit.  When you couple grit-handling
equipment, such as this, along with the straight thru
PISTA® Grit Chamber, you have a grit removal system
that was designed specifically for grit removal
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applications, coordinated to work as a complete system,
and is second to none.  This system removes more grit
from the incoming wastewater than any other system, and
provides a low maintenance grit handling system.

The following is a layout checklist for the grit pumping
equipment.

1. The top mounted Turbo PISTA® Grit Pump is
recommended for use because it limits the possibility
of grit plugging within the suction line.

2. If a remote mounted suction pump is used,
incorporate the following:

a. Plug valves or pinch valves to isolate the pump.

b. A flushing connection.

c. Slope up the pump suction line from the pump
to the PISTA® Grit Chamber.

d. Never use elbow in the suction line; however, if
they are necessary, you must use quick
disconnect fittings or sanitary tees with a clean-
out.

e. Suction line must be less than 10’ long.

f. Discharge piping must be less than 20’ long.

g. All unnecessary elbows, bends, dips or
manifolds should be eliminated.

h. The discharge valve is recommended to be a
pinch valve.

i. The grit pumping cycle must be long enough to
completely move all of the grit out of the
PISTA® Grit Storage Hopper and also continue
to pump long enough to remove all grit from the
line.

j. Do not locate traps in the suction or discharge
line.

k. Do not use check valves in grit piping.
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ELECTRICAL SEQUENCE OF OPERATION
FOR THE PISTA® GRIT REMOVAL SYSTEM

USING THE TOP MOUNTED TURBO PISTA® GRIT PUMP

The Smith & Loveless PISTA® Grit Removal System is a
complete grit removal system.  It includes a paddle drive
unit for the PISTA® Grit Chamber, a Top Mounted
Turbo PISTA® Grit Pump for grit removal from the
PISTA® Grit Chamber, a PISTA® Grit Concentrator for
grit washing and hydraulic load reduction, and a PISTA®

Grit Screw Conveyor for dewatering material discharged
by the Turbo PISTA® Grit Pump.  Additionally, Smith &
Loveless supplies a control panel to automatically control
the operation of this system.  The proper sequence of
each piece of equipment is important to maintain efficient
operation of the system.

The PISTA® Grit Chamber’s paddle drive runs
continuously.  There is no reason to shut down the paddle
drive except for preventative maintenance or repair.  An
“Off-On” selector switch on the front of the control panel
controls the drive.

The Turbo PISTA® Grit Pump and PISTA® Grit Screw
Conveyor operate as a unit in the automatic mode to
remove the grit from the bottom of the PISTA® Grit
Chamber.  Each has its own Hand-Off-Auto selector
switch, if needed, for manual operation.

The Turbo PISTA® Grit Pump is controlled by a 24-
hour, 96-pin clock timer controlling the frequency of
initiation of the pump.  In parallel with the timer, there is
a pushbutton on the panel for manual starting of the
Turbo PISTA® Grit Pump at anytime without interfering
with the timed cycle.  Once the Turbo PISTA® Grit
Pump is running there is a timer to control the length of
time the pump operates each cycle.  The Turbo PISTA®

Grit Pump stops when the timer “times out”.  The
priming of the pump starts automatically within the
startup sequence of the Turbo PISTA® Grit Pump.  The
Turbo PISTA® Grit Pump will only start after it receives
a signal from a control relay saying that it has primed.
There is also a “Fail” timer on the prime circuit.  If it
takes too long to prime, the grit cycle shuts down and a
prime fail light on the panel illuminates. 

The PISTA® Grit Screw Conveyor will start once the
Turbo PISTA® Grit Pump is proven to be running.  It is
connected to an adjustable “Off Delay” timer to continue
running (10-15 minutes) to remove all the grit once the
Turbo PISTA® Grit Pump is shut off.  Once the conveyor
stops, the entire system is reset and ready for the next
cycle. If the conveyor fails to start within 30 seconds, a
timer will time out and shut down the Turbo PISTA® Grit
Pump also.
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ELECTRICAL SEQUENCE OF OPERATION
FOR THE PISTA® GRIT REMOVAL SYSTEM

USING THE REMOTE MOUNTED TURBO PISTA® GRIT PUMP

The Smith & Loveless PISTA® Grit Removal System is a
complete grit removal system.  It includes a paddle drive
unit for the PISTA® Grit Chamber, a Remote Mounted
Turbo PISTA® Grit Pump for grit removal from the
PISTA® Grit Chamber, a PISTA® Grit Concentrator for
grit washing and hydraulic load reduction, and a PISTA®

Grit Screw Conveyor for dewatering material discharged
by the Turbo PISTA® Grit Pump.  Additionally, Smith &
Loveless supplies a control panel to automatically control
the operation of this system.  The proper sequence of
each piece of equipment is important to maintain efficient
operation of the system.

The PISTA® Grit Chamber’s paddle drive runs
continuously.  There is no reason to shut down the paddle
drive except for preventative maintenance or repair. An
“Off-On” selector switch on the front of the control panel
controls the drive.

The Turbo PISTA® Grit Pump and PISTA® Grit Screw
Conveyor operate as a unit in the automatic mode to
remove the grit from the bottom of the PISTA® Grit
Chamber.  Each has its own Hand-Off-Auto selector
switch, if needed, for manual operation.

The Turbo PISTA® Grit Pump is controlled by a 24-
hour, 96-pin clock timer controlling the frequency of
initiation of the pump.  In parallel with the timer, there is
a pushbutton on the panel for manual starting of the
Turbo PISTA® Grit Pump at anytime without interfering
with the timed cycle.  Once the Turbo PISTA® Grit
Pump is running there is a timer to control the length of
time the pump operates each cycle.  The Turbo PISTA®

Grit Pump stops when the timer “times out”.

The PISTA® Grit Screw Conveyor will start once the
Turbo PISTA® Grit Pump is proven to be running.  It is
connected to an adjustable “Off Delay” timer to continue
running (10-15 minutes) to remove all the grit once the
Turbo PISTA® Grit Pump is shut off.  Once the conveyor
stops, the entire system is reset and ready for the next
cycle.  If the conveyor fails to start within 30 seconds, a
timer will timeout and shut down the Turbo PISTA® Grit
Pump also.
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DESIGN DATA TABLES
The following ten (10) tables will assist you in sizing and specifying your PISTA® Grit Removal System.  Tables 1
& 2 detail the straight through or 360-degree PISTA® Grit Chamber utilizing concrete for the chamber.  Table 3
details the PISTA® Grit Chamber utilizing a steel chamber.  Table 4 is the 270-degree PISTA® Grit Chamber
utilizing concrete for the chamber.  Table 5 covers the PISTA® grit storage volume.  Table 6 details the Turbo
PISTA® Grit Pump.  Table 7 covers the PISTA® Grit Concentrator and Tables 8, 9 and 10 are three (3) final
dewatering PISTA® systems to select from.

Starting on page F5, you will find tables that contain the design date in metric units.

Table 1

PISTA® GRIT CHAMBER DESIGN DATA – CONCRETE TANK – 360° UNITS

Model 0.5A, 0.5B 1.0A, 1.0B 2.5A, 2.5B 4.0A, 4.0B 7.0A, 7.0B 12.0A, 12.0B 20.0A, 20.0B

Maximum Flow (MGD) 0.5 1.0 2.5 4.0 7.0 12.0 20.0

Chamber Diameter 6’ – 0” 6’ – 0” 7’ – 0” 8’ – 0” 10’ – 0” 12’ – 0” 16’ – 0”

Chamber Depth 3’ – 8” 3’ – 8” 4’ – 6” 4’ – 8” 5’ – 0” 6’ – 8” 7’ – 6”

Grit Hopper Diameter 3’ – 0” 3’ – 0” 3’ – 0” 3’ – 0” 3’ – 0” 5’ – 0” 5’ – 0”

Grit Hopper Depth 5’ – 0” 5’ – 0” 5’ – 0” 5’ – 0” 5’ – 6” 6’ – 8” 6’ –10”

Drive:  HP 3/4 3/4 3/4 1 1 1-1/2 1-1/2

 Input RPM 54 54 54 54 54 54 54

 Output RPM 20 20 20 20 20 20 20

Estimated Shipping Wt. (Lbs.) 2000 2000 2000 2000 2500 2500 3000

Table 2

PISTA® GRIT CHAMBER DESIGN DATA – CONCRETE TANK – 360° UNITS

Model 30.0A, 30.0B 50.0A, 50.0B 70.0A, 70.0B 100.0A, 100.0B

Maximum Flow (MGD) 30.0 50.0 70.0 100.0

Chamber Diameter 18’ – 0” 20’ – 0” 24’ – 0” 32’ – 0”

Chamber Depth 9’ – 2” 11’ – 6” 12’ – 8” 12’ – 8”

Grit Hopper Diameter 5’ – 0” 5’ – 0” 6’ –0” 8’ – 0”

Grit Hopper Depth 7’ – 0” 8’ – 0” 8’ – 0” 10’ – 0”

Drive:  HP 2 2 2 2

 Input RPM 54 54 54 54

 Output RPM 20 20 20 20

Estimated Shipping Wt. (Lbs.) 3000 3700 4000 5000

Table 3

PISTA® GRIT CHAMBER DESIGN DATA – STEEL TANK – 360° UNITS

Model 0.5A, 0.5B 1.0A, 1.0B 2.5A, 2.5B 4.0A, 4.0B 7.0A, 7.0B

Maximum Flow (MGD) 0.5 1.0 2.5 4.0 7.0

Chamber Diameter 6’-0” 6’ – 0” 7’ – 0” 8’ – 0” 9’ – 10 ¼”

Chamber Depth 2’ – 6 5/8” 2’ – 6 5/8” 3’ – 4 5/8” 3’ – 6 ¾ “ 3’ – 10 ¾”

Grit Hopper Diameter 3’ – 0” 3’ – 0” 3’ – 0” 3’ – 0” 3’ – 0”

Grit Hopper Depth 5’ – 0” 5’ – 0” 5’ – 0” 5’ – 0” 5’ – 6”

Drive:  HP 3/4 3/4 3/4 1 1

 Input RPM 54 54 54 54 54

 Output RPM 20 20 20 20 20

Estimated Shipping Wt. (Lbs.) 4000 4000 4500 5500 7000
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Table 4

PISTA® GRIT CHAMBER DESIGN DATA – CONCRETE TANK – 270° UNITS

Model 0.5 1.0 2.5 4.0 7.0 12.0 20.0 30.0 50.0 70.0 100.0

Maximum Flow (MGD) 0.5 1.0 2.5 4.0 7.0 12.0 20.0 30.0 50.0 70.0 100.0

Chamber Diameter 6’ – 0” 7’ – 0” 8’ – 0” 10’ – 0” * 12’ – 0” 16’ – 0” 18’ – 0” 20’ – 0” 24’– 0” 32’ – 0”

Chamber Depth 3’ – 8” 3’ – 8” 4’ – 0” 4’ – 9” 5’ – 0” 5’ – 6” 6’ – 6” 8’ – 0” 8’ – 0” 10’ – 0”

Grit Hopper Diameter 3’ – 0” 3’ – 0” 3’ – 0” 5’ – 0” 5’ – 0” 5’ – 0” 5’ – 0” 5’ – 0” 6’ – 0” 8’ – 0”

Grit Hopper Depth 5’ – 0” 5’ – 0” 5’ – 0” 5’ – 6” 6’ – 8” 6’ – 10” 7’ – 0” 8’ – 0” 8’ – 0” 10’ – 0”

Drive:  HP 3/4 3/4 3/4 1 1 2 2 2 2 2

            Input RPM 54 54 54 37 37 36 36 36 36 36

           Output RPM 20 20 20 14 14 13 13 13 13 13

Estimated Shipping Wt.
(Lbs.)

2000 2000 2000 2500 2500 3000 3000 3000 3000 3000

Add for Steel Shell 2300 2600 3300 4800 N/A N/A N/A N/A N/A N/A

* 9’ – 10-¼” in Steel

Now that you have selected the PISTA® Grit Chamber model you require, you can determine the grit storage
volume in the PISTA® Grit Chamber.

Table 5

PISTA® GRIT CHAMBER
GRIT HOPPER STORAGE VOLUME **

MODEL CUBIC FEET

0.5, 0.5A, 0.5B 32

1.0, 1.0A, 1.0B 32

2.5, 2.5A, 2.5B 32

4.0, 4.0A, 4.0B 32

7.0A, 7.0B 35

7.0 76

12.0, 12.0A, 12.0B 100

20.0, 20.0A, 20.0B 102

30.0, 30.0A, 30.0B 106

50.0, 50.0A, 50.0B 125

70.0, 70.0A, 70.0B 164

100.0, 100.0A, 100.0B 335

** Volumes seen above are based on the hopper dimensions listed in Tables 1 through 4, and utilizing a 60°
sloped bottom in the PISTA® Grit Chamber’s grit hopper.
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The following PISTA® Grit Removal System components will provide the end-user with the best removal and
dewatering efficiencies in the market.  In order to provide periodic pump out of the grit chamber, Smith &
Loveless recommends the use of the Top Mounted Turbo PISTA® Grit Pump or Remote Mounted Turbo PISTA®

Grit Pump (Table 6). Smith & Loveless then recommends the use of the PISTA® Grit Concentrator (Table 7) and
one of three PISTA® Grit Dewatering Devices (Tables 8, 9, & 10). This total Grit Removal System will produce
some of the best grit removal efficiencies and dewatering capabilities on the market today.

Table 6

RECOMMENDED FOR ALL PISTA® GRIT CHAMBER  MODELS

GENERAL INFORMATION

TURBO PISTA®  GRIT PUMP

Pump Rate, GPM 250 500

Casing Suction Size

Discharge Nozzle

4”

4”

6”

6”

Impeller Max.

Diameter Min.

10”

7”

12”

9”

Shaft Size for Mechanical Seal 1-7/8” or 2-1/8” 1-7/8”, 2-1/8” or 3”

Shaft Stainless Steel Stainless Steel

Seal Holder Bronze Bronze

Seal Carbon and Ceramic Carbon and Ceramic

Shaft Overhang (Lowest Bearing to Top of Impeller) 6” Max. 6” Max.

Motor Insulation Class F Class F

Casing Ni-Hard Ni-Hard

Impeller Design/Material Recessed
5-Vane Turbo/Ni-Hard

Recessed
5-Vane Turbo/Ni-Hard

Estimated Shipping Weight – Lbs. (Including Motor) 750 970

Table 7

RECOMMENDED FOR ALL PISTA® GRIT CHAMBER  MODELS

GENERAL INFORMATION

PISTA®  GRIT CONCENTRATOR

Pump Rate, GPM - Inlet 250 500

Head loss through Concentrator, FT @ Design Pump Rate 12 25

Underflow, GPM @ Design Pump Rate 20 30

Inlet Diameter (outer diameter), Inches (plain end) 4-1/2 4-1/2

Underflow Outlet Diameter (outer diameter), Inches (plain end) 5-1/2 4-3/4

Drain Outlet Diameter, Inches (flanged) 6 6

Material – Nickel Hardened Iron, Brinell Hardness 550+ 550+
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Table 8

PISTA® GRIT SCREW CONVEYOR WITH PARALLEL PLATE SEPARATOR

RECOMMENDED FOR ALL PISTA® GRIT CHAMBER MODELS

Model 15 17

Drawing Number 67C168 67B202

Dewatering Trough Length 15’ – 0” 17’ – 0”

Dewatering Screw Diameter 9” 14”

Discharge 8” 12”

Outlet Weir Trough 4” 6”

Drive Motor (HP) 1 3

Screw Speed (RPM) 9 11

Angle of Inclination 22° 22°

Overall Length 18’ – 8” 20’ – 9”

Inlet Separator:

        Length

        Width

        Height

        Settling Area

5’ – 0”

2’ – 6”

4’ – 8”

15.1 ft2

6’ – 8”

4’ – 0”

5’ – 6”

33.0 ft2

Approximate Shipping Weight (LBS.) 2000 3000

Maximum Capacity (GPM) 50 100

Table 9

SEPARATOR SCREEN WITH PISTA® GRIT CONCENTRATOR

HEIGHT WIDTH DEPTH INLET OUTLET EST. WT. RECOMMENDED PISTA® MODELS

80-7/8” 39-3/4” 49” 4” 6” 660 Lbs.
0.5, 0.5A, 0.5B, 1.0, 1.0A, 1.0B, 2.5, 2.5A, 2.5B, 4.0, 4.0A,
4.0B, 7.0, 7.0A, 7.0B

Table 10

PISTA® GRIT CART

APPROXIMATE OVERALL DIMENSIONS

LENGTH WIDTH HEIGHT

APPROX. SHIP.
WT. POUNDS

RECOMMENDED PISTA® GRIT CHAMBER
MODELS

55” 35” 32” 200
0.5, 0.5A, 0.5B, 1.0, 1.0A, 1.0B, 2.5, 2.5A,
2.5B, 4.0, 4.0A, 4.0B
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1.0  GENERAL DESCRIPTION 
One Model 4.0B PISTA® grit removal systems, suitable for installation in a concrete structure.  
Each PISTA® shall be complete with the following: drive motor, spur gear final drive head, air 
bell, propeller, fluidizer vanes, V-FORCE BAFFLE , drive tube, top mounted grit pump, second 
stage concentrator, and dewatering grit screw. Automatic electrical controls in NEMA 4X 
enclosure and remotely located vacuum priming panel in NEMA 4Xs also included. 
  
2.0  PISTA® GRIT REMOVAL EQUIPMENT 
The flow in the removal chamber shall travel between the inlet and outlet a minimum of 360 
degrees, providing maximum travel of the liquid for effective grit removal.  Each PISTA® system 
shall handle all flows equal to or less than the hydraulic peak flow of 4.0 MGD.   
 
The fluidizing vanes provide mechanical fluidization of the lower hopper and eliminate the 
need for additional water lines to the chamber. This eliminates at least 20 gpm of continuous 
water addition or requirement to re-treat of over 10 million gallons per year. 
 
The headloss through the unit can be less than ¼ inch with open V-FORCE BAFFLE™ 
throat opening, assuming water level is being controlled downstream of the new grit tank. The 
maximum headloss with internal baffle controlling water levels is less than 2.4” at the peak flow 
of 4.0 MGD (recommended).   
 
The PISTA® with V-FORCE BAFFLE  shall be capable of removing 95% of grit particles down 
to 140 mesh (105 micron) particle size. 
 

Fine grit removed by PISTA® system. 
 
 
 
 
 
 
 
 
 
 
 
 
The standard dimensions of the Model 4.0B PISTA® are as follows: 
Upper Chamber Diameter .......................................................................................   8’-0” 
Upper Chamber Depth ............................................................................................   4’-8” 
Lower Chamber Diameter .......................................................................................   3’-0”  
Lower Chamber Depth ............................................................................................   5’-0”  
Inlet & Outlet Channel Widths .................................................................................   2’-0” 
 
3.0  CORROSION PROTECTION 
All fabricated steel components shall be commercial blasted and prime coated by the 
Manufacturer with one 3-mil DFT coat of Tnemec 66-1211 prior to shipment.  All motors and 
gearboxes shall be furnished with the original manufacturer’s coating.  Final touch up and finish 
painting is the responsibility of the purchasing contractor. Components in 304 or 316 stainless 
steel available. 



PISTA® Budget Proposal 
Anchorage AK 

March 24th, 2015 

 
Smith & Loveless, Inc  Page 2 of 2 

 
4.0  ITEMS NOT INCLUDED 
- Field assembly/erection or installation 
- Interconnecting piping, wiring and conduit 
- Field paint, painting, and final surface preparation 
- Lubricants 
- Anchorage, anchor bolts 
- Field testing, if required 
- Grouting 
- All concrete work    
 

Complete PISTA® Grit Removal System Installation Photo 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.0 DELIVERY, TERMS, BUDGET PRICING 
Submittal drawings and other technical engineering details are expected to be complete in 4-6 
weeks after receipt of a purchase order.  Once Smith & Loveless receives approved drawings, 
manufacturing would take 14-16 weeks.  
 
Payment Terms -To be determined 
 
Budget Price List (FOB, Factory) – Offer Valid for 90 days. 
One Model 4.0B PISTA® System $140,000 
 One Carbon Steel V-Force Baffle Included 
 One Carbon Steel Grit Chamber Mechanism Included 
 One Top Mounted Turbo Grit Pump with Ni-Hard impeller and volute Included 
 One Ni-Hard Concentrator Included 
 One Carbon Steel Screw Conveyor Included 
 Adder for 304 SS Model 250 Turbo Grit Washer (in lieu of Screw Conveyor) $40,000 
Freight  Included 
Start up and training Included 
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Automatic, trouble-free solids handling for 
municipal and industrial applications

Hycor® Helicon® Spiral Conveyor

The Hycor® Helicon® Spiral conveyor is the answer for 

efficient, reliable automatic transport. 

The conveyor is frequently used in conjunction with other 

Hycor equipment to create a solids management system 

that conveys the screened solids to washing or dewatering, 

and ultimately to disposal.

The Helicon conveyor is totally enclosed. Bolt-on covers 

contain odors, keep extraneous materials out, eliminate 

spills and minimize housekeeping. 

Complete septage receiving station
The Combi® System automatically 
screens and degrits septage

Receiving screenings from multiple pieces 
of equipment



The conveyor is part of the proven Hycor family of liquid/solid 

separation equipment based on shaftless spiral technology. 

Hycor’s shaftless spiral design is extremely simple, uncomplicated 

and will provide years of trouble-free performance.

The shaftless spiral provides clear, unrestricted throughput 

with no center shaft to snag or wrap solids. There are no 

intermediate hanger bearings to obstruct flow and no 

maintenance-intensive end bearings.Whether solids are dry, 

moist, viscous, bulky, fibrous or stringy, the Helicon handles 

them all with smooth, quiet, vibration-free performance.

Even particles of different sizes move through the trough 

unimpeded. The Helicon conveyor is quality fabricated. The 

housing and covers are corrosion-resistant stainless steel, and 

the transport spiral is heavy-duty, high strength carbon steel.

Fort Lauderdale
Chicago
Montreal
Dubai
Mumbai

1.888.PARKSON

technology@parkson.com

www.parkson.com

Helicon® Conveying Features

 – Labor-saving, automatic, reliable conveyance adds 
new efficiency to the process

 – Smooth running, heavy-duty shaftless spiral provides 
large capacity, trouble-free conveying, even for 
difficult fibrous or stringy material

 – Totally enclosed conveying system keeps transport 
areas clean, contains odors and alleviates spills

 – Versatile, cost-efficient – can be specified with 
multiple entry points to collect material from different 
equipment

 – Rugged, durable, trough liner

 – Low maintenance – no hanger or loaded end 
bearings to grease and repair or to snag solids

 – User-friendly! Operates smoothly and automatically

 – Specify push or pull design for maximum flexibility

Shaftless conveying spiral provides clear,
unrestricted throughput

Optional bagger assembly minimizes 
odors and reduces housekeeping



Anchorage Commercial Waste Services

Anchorage, AK

6301 Rosewood Street
Anchorage, AK 99518

(907) 563-3717 - Office
(907) 273-2797 - FAX

Contact Us Online by Email:  CUSTOMER SERVICE

Alaska Waste is proud to offer a diverse range of commercial waste services to Anchorage and the surrounding communities. From reliable
commercial front load services for offices, restaurants, and apartment buildings to maximum capacity containers for large businesses and
contractors, our commercial waste services feature a variety of sizes of dumpsters, roll offs, and compactors to meet your needs.

Commercial Front Load Services

Whether you are a small business owner, property manager, or you are just working on a home remodel
project, Alaska Waste offers commercial waste services tailored to fit your needs. For small to mid-size
projects, our commercial front load dumpsters are available in a range of sizes from 2.6 to 8.0 cubic yards to
accommodate your commercial waste disposal needs.

2.6 cubic yards – This front load container is ideal for small businesses, duplexes, and fourplex
buildings.

4.0 – 6.0 cubic yards – Well suited for medium-sized businesses and office buildings, a 4.0 or 6.0
cubic yard front load container also works well for home remodel projects and smaller construction
projects.

8.0 cubic yards – For large businesses, restaurants, and multi-unit apartment buildings and
condominiums, an 8.0 cubic yard front load container provides additional space for your commercial
waste collection needs.

Commercial Hook lift and Roll-off Services:

At Alaska Waste, our commercial hook lift and roll off services provide commercial waste solutions
for do it yourselfer’s, homebuilders, and commercial contractors Anchorage and the surrounding
communities. Our hook lift and roll off service containers are available in 10, 12, 15, and 40 cubic
yard dimensions to provide commercial waste solutions for even the largest projects.

10-12 cubic yards – These commercial hook lift containers work well for home remodeling
projects, roofing projects, and small construction sites.
15 cubic yards – Our 15 cubic yard roll off container provides the additional space that
may be needed to accommodate the commercial garbage hauling needs of retail shopping
centers, commercial warehouses, and larger construction sites.
40 cubic yards – The 40 cubic yard roll off container is our largest commercial container
and is well suited for large demolition projects and commercial construction sites.

Commercial Compactor Services:

Alaska Waste offers commercial compactor services for larger businesses, office buildings, and multi-
tenant shopping centers, in and around Anchorage. Ranging in size from 15 to 37 cubic yard capacities,
compactors offer a convenient solution for businesses or buildings that accumulate commercial waste
and recyclable materials at a faster rate.

TIPS FOR NEW COMMERCIAL WASTE SERVICE CUSTOMERS

The list below highlights items prohibited by the Municipality of Anchorage (MOA) through regular
commercial refuse collection.  A complete list, including disposal options, can be viewed at
www.muni.org/sws/disposalrestrict.cfm which details the necessary handling for each item, or MOA Solid
Waste Services (SWS) can be reached at 343-6262.

Hazardous Waste
Medical Waste
Liquid Waste
Chemical products
Paints, Thinners and Removers

Commercial Waste Services | Alaska Waste | Roll Off Service http://www.alaskawaste.net/anchorage_commercial.htm
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Herbicides and Pesticides
Oil filters (unless drained for 24 hours)
Oil rags or any type of oily waste
Refrigerators or Freezers
Fluorescent tubes are considered hazardous as they often contain mercury.  Proper disposal procedures vary depending on quantity,
contact SWS for options.
Tires exceeding a quantity of 10 must be taken directly to the landfill for disposal.  All tires must be removed from the rims.
Industrial Process Waste (except for roll offs), contact Alaska Waste Customer Service at 563-3717 for more information
Radioactive materials, naturally occurring (NORM)
Dirt and Rocks

REMINDERS:

To avoid spillage, and/or additional charges, please make sure lids are closed and all contents are within the dimension of the containers.
Commercial waste should not be stacked above the top of the container or left outside of the container.
Please ensure that your container is free from parked vehicles or other objects in front and around the container.  This will allow us to
provide service on your scheduled service day and help avoid potential accidents.

For more information about our roll off service or other commercial waste services that Alaska Waste offers in this area, please contact the
Anchorage Customer Service Department at (907) 563-3717.

Commercial Waste Services | Alaska Waste | Roll Off Service http://www.alaskawaste.net/anchorage_commercial.htm
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Project: Eagle River Wastewater Treatment Facility Headworks
Client: AWWU
Date: 02/22/2015
Future Population Calculations

Year Eklutna Birchwood Peters Creek Chugiak Eagle River Eagle River Valley South Fork Total Year r (%)
2010 0 583 0 549 6323 9681 580 17716 r for Birchwood r for Chugiak r for Eagle River r for E.R. Valley r for South Fork 2011 2020 1.18
2011 0 616 0 550 6405 9823 621 18015 0.053571429 0.001818182 0.012802498 0.014455869 0.066022544 2021 2030 1.22
2012 0 649 0 551 6489 9966 663 18317 0.050847458 0.001814882 0.012944984 0.014348786 0.063348416 2031 2040 0.67
2013 0 683 0 551 6573 10111 705 18623 0.049780381 0 0.012779553 0.014340817 0.059574468
2014 0 819 0 552 6627 10230 720 18949 0.166056166 0.001811594 0.008148483 0.011632454 0.020833333 avg. r 1.02
2015 0 957 0 553 6682 10351 735 19278 0.144200627 0.001808318 0.008231069 0.011689692 0.020408163
2016 0 1097 0 554 6738 10473 750 19612 0.127620784 0.001805054 0.008311072 0.011649002 0.02
2017 0 1238 0 555 6795 10596 766 19950 0.113893376 0.001801802 0.008388521 0.011608154 0.020887728
2018 0 1381 0 556 6852 10721 781 20291 0.103548154 0.001798561 0.008318739 0.01165936 0.019206146
2019 0 1525 0 557 6910 10848 797 20637 0.09442623 0.001795332 0.008393632 0.011707227 0.020075282
2020 0 1672 0 558 6968 10976 813 20986 0.08791866 0.001792115 0.008323766 0.011661808 0.019680197
2021 0 1825 0 559 7030 11110 830 21353 0.083835616 0.001788909 0.008819346 0.012061206 0.020481928
2022 0 1980 0 560 7092 11246 847 21724 0.078282828 0.001785714 0.008742245 0.012093189 0.020070838
2023 0 2141 0 563 7150 11383 864 22101 0.075198505 0.005328597 0.008111888 0.012035492 0.019675926
2024 0 2308 0 566 7210 11522 879 22484 0.072357019 0.005300353 0.008321775 0.012063878 0.017064846
2025 0 2477 0 569 7270 11663 894 22872 0.068227695 0.005272408 0.008253095 0.012089514 0.016778523
2026 0 2640 0 584 7319 11797 907 23246 0.061742424 0.025684932 0.006694904 0.01135882 0.014332966
2027 0 2784 0 607 7369 11933 919 23612 0.051724138 0.037891269 0.006785181 0.011396966 0.013057671
2028 0 2930 0 630 7419 12071 933 23982 0.049829352 0.036507937 0.006739453 0.011432359 0.015005359
2029 0 3077 0 654 7469 12210 946 24357 0.047773806 0.036697248 0.006694337 0.011384111 0.013742072
2030 0 3227 0 678 7521 12351 959 24736 0.046482801 0.03539823 0.006913974 0.01141608 0.013555787
2031 0 3310 0 696 7545 12423 967 24940 0.025075529 0.025862069 0.003180915 0.005795702 0.008273009
2032 0 3395 0 714 7569 12495 974 25146 0.025036819 0.025210084 0.003170828 0.005762305 0.007186858
2033 0 3479 0 732 7593 12567 982 25353 0.024144869 0.024590164 0.003160806 0.005729291 0.00814664
2034 0 3565 0 750 7617 12639 990 25562 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2035 0 3653 0 769 7641 12712 998 25774 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2036 0 3744 0 789 7665 12785 1006 25990 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2037 0 3836 0 809 7690 12859 1015 26209 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2038 0 3931 0 829 7714 12933 1023 26431 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2039 0 4028 0 850 7739 13008 1031 26656 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2040 0 4128 0 871 7763 13083 1040 26885 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2041 0 4230 0 893 7788 13158 1048 27118 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2042 0 4335 0 916 7812 13234 1057 27354 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2043 0 4442 0 939 7837 13310 1066 27594 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2044 0 4552 0 963 7862 13387 1074 27838 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552
2045 0 4665 0 987 7887 13464 1083 28086 0.024742268 0.025210084 0.003170828 0.005762305 0.008213552

The year's calculated for service population growth.
The future year's population we are interested in.



Project: Eagle River Wastewater Treatment Facility Headworks
Client: AWWU
Date: 2/12/2015
Peaking Factors for MDF and PHF

Year ADF (MGD) MDF (MGD) PHF (MGD) MDF Peaking Factor PHF Peaking Factor
1983 0.628 0.75 1.194267516 0

1995 1.34 1.974 2.282 1.473134328 1.702985075
1996 1.29 1.712 2.8 1.327131783 2.170542636

1999 1.34 1.849 3 1.379850746 2.23880597
2000 1.34 1.924 2.97 1.435820896 2.21641791

2005 1.52 2.24 4.04 1.473684211 2.657894737
2006 1.52 2.02 3.84 1.328947368 2.526315789
2007 1.51 2.44 3.33 1.61589404 2.205298013

2009 1.44 2.09 3.27 1.451388889 2.270833333
2010 1.32 1.834 3.81 1.389393939 2.886363636
2011 1.34 2.104 4.425 1.570149254 3.302238806
2012 1.44 2.063 4.427 1.432638889 3.074305556
2013 1.37 2.282 4.281 1.665693431 3.124817518
2014 1.42 1.888 4.428 1.329577465 3.118309859

Below is a graphical presentation of the MDF and PHF factors. Over the time period, the peaking factors are 
shown to be constantly linear To be conservative, the MDF factor of 1.8 and PHF factor of 3.6 were recommended.
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Project: Eagle River Wastewater Treatment Facility Headworks

Client: AWWU

Date: 4/15/2015

Manning Calculations

Manning Pipe Flow Calculator:

http://www.hawsedc.com/engcalcs/Manning Pipe Flow.php

Manning N values:

http://www.engineeringtoolbox.com/mannings roughness d_799.html



Project: Eagle River Wastewater Treatment Facility Headworks
Client: AWWU
Date: 03/24/2015
Flow Rates and Channel Sizes

Qmin 1.70 cfs
MGD GPM cfs MGD GPM cfs Qmax 12.38 cfs

Avg Day 1.4 972.22 2.17 2 1388.89 3.09
Peak Hr. 4.4 3055.55 6.81 8 5555.55 12.38 n dia. (ft) width(ft)
Min Day 1.1 763.89 1.70 0.00 0.00 Pipe 0.011 2 n/a
Max Day 2.3 1597.22 3.56 4 2777.78 6.19 Rec 0.015 n/a 2

Influent Pipe Rectangular Channel
Q (mgd) Q (cfs) A P R S y V Q (mgd) Q (cfs) A P R S y V

1.05 1.63 0.53 1.98 0.27 0.003 1.98 0.45 3.07 1.00 1.54 0.70 2.70 0.26 0.003 0.35 2.21
1.30 2.01 0.61 2.09 0.29 0.003 2.09 0.50 3.27 1.22 1.88 0.80 2.80 0.29 0.003 0.40 2.35
1.56 2.42 0.70 2.21 0.32 0.003 2.21 0.55 3.45 1.45 2.24 0.90 2.90 0.31 0.003 0.45 2.49
1.85 2.87 0.79 2.32 0.34 0.003 2.32 0.60 3.62 1.69 2.61 1.00 3.00 0.33 0.003 0.50 2.61
2.16 3.35 0.89 2.43 0.36 0.003 2.43 0.65 3.78 1.93 2.99 1.10 3.10 0.35 0.003 0.55 2.72
2.49 3.85 0.98 2.53 0.39 0.003 2.53 0.70 3.93 2.19 3.39 1.20 3.20 0.38 0.003 0.60 2.82
2.83 4.38 1.08 2.64 0.41 0.003 2.64 0.75 4.07 2.45 3.79 1.30 3.30 0.39 0.003 0.65 2.92
3.19 4.93 1.17 2.74 0.43 0.003 2.74 0.80 4.21 2.72 4.20 1.40 3.40 0.41 0.003 0.70 3.00
3.56 5.51 1.27 2.84 0.45 0.003 2.84 0.85 4.33 2.99 4.63 1.50 3.50 0.43 0.003 0.75 3.08
3.94 6.10 1.37 2.94 0.47 0.003 2.94 0.90 4.45 3.27 5.06 1.60 3.60 0.44 0.003 0.80 3.16
4.33 6.70 1.47 3.04 0.48 0.003 3.04 0.95 4.56 3.55 5.49 1.70 3.70 0.46 0.003 0.85 3.23
4.73 7.32 1.57 3.14 0.50 0.003 3.14 1.00 4.66 3.84 5.93 1.80 3.80 0.47 0.003 0.90 3.30
5.14 7.95 1.67 3.24 0.52 0.003 3.24 1.05 4.76 4.13 6.38 1.90 3.90 0.49 0.003 0.95 3.36
5.54 8.58 1.77 3.34 0.53 0.003 3.34 1.10 4.84 4.42 6.84 2.00 4.00 0.50 0.003 1.00 3.42
5.95 9.21 1.87 3.44 0.54 0.003 3.44 1.15 4.93 4.71 7.29 2.10 4.10 0.51 0.003 1.05 3.47
6.36 9.84 1.97 3.54 0.56 0.003 3.54 1.20 5.00 5.01 7.76 2.20 4.20 0.52 0.003 1.10 3.53
6.76 10.46 2.07 3.65 0.57 0.003 3.65 1.25 5.07 5.31 8.22 2.30 4.30 0.53 0.003 1.15 3.58
7.16 11.08 2.16 3.75 0.58 0.003 3.75 1.30 5.12 5.62 8.69 2.40 4.40 0.55 0.003 1.20 3.62
7.55 11.68 2.26 3.86 0.59 0.003 3.86 1.35 5.18 5.93 9.17 2.50 4.50 0.56 0.003 1.25 3.67
7.92 12.26 2.35 3.96 0.59 0.003 3.96 1.40 5.22 6.23 9.64 2.60 4.60 0.57 0.003 1.30 3.71
8.29 12.82 2.44 4.08 0.60 0.003 4.08 1.45 5.26 6.54 10.12 2.70 4.70 0.57 0.003 1.35 3.75
8.63 13.35 2.53 4.19 0.60 0.003 4.19 1.50 5.28 6.86 10.61 2.80 4.80 0.58 0.003 1.40 3.79
8.95 13.85 2.61 4.31 0.61 0.003 4.31 1.55 5.30 7.17 11.09 2.90 4.90 0.59 0.003 1.45 3.82
9.25 14.31 2.69 4.43 0.61 0.003 4.43 1.60 5.31 7.48 11.58 3.00 5.00 0.60 0.003 1.50 3.86
9.52 14.73 2.77 4.56 0.61 0.003 4.56 1.65 5.31 7.80 12.07 3.10 5.10 0.61 0.003 1.55 3.89
9.75 15.09 2.85 4.69 0.61 0.003 4.69 1.70 5.30 8.12 12.56 3.20 5.20 0.62 0.003 1.60 3.93
9.94 15.39 2.91 4.84 0.60 0.003 4.84 1.75 5.28 8.44 13.06 3.30 5.30 0.62 0.003 1.65 3.96

10.09 15.61 2.98 5.00 0.60 0.003 5.00 1.80 5.24 8.76 13.55 3.40 5.40 0.63 0.003 1.70 3.99
10.17 15.73 3.03 5.17 0.59 0.003 5.17 1.85 5.18 9.08 14.05 3.50 5.50 0.64 0.003 1.75 4.01

FLOWRATES
Calculated for 20452014 Annual Report





Project: Eagle River Wastewater Treatment Facility Headworks
Client: AWWU
Date: 4/06/2015
Culvert Size

Rational Method
Q=C*i*A
Q Peak Discharge (cfs)
C Rational method runoff coefficient (.05 .95)
i Rainfall intensity (inch/hour)
A Drainage area (acre)

C 1
Ground Cover Runoff Coefficient, c
Lawns 0.05 0.35
Forest 0.05 0.25
Cultivated land 0.08 0.41
Meadow 0.1 0.5
Parks, cemeteries 0.1 0.25
Unimproved areas 0.1 0.3
Pasture 0.12 0.62
Residential areas 0.3 0.75
Business areas 0.5 0.95
Industrial areas 0.5 0.9
Asphalt streets 0.7 0.95
Brick streets 0.7 0.85
Roofs 0.75 0.95
Concrete streets 0.7 0.95

i 0.8 100 year storm event found on noaa website

A 1.2 (250*210)/43750

Q = 1*.8*1.2 0.96
Q = .96 cfs = 430 gpm

Use 8" culvert
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Cost Estimation 
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Permits 

  

 



 

 



 

 



 

 

 



 



 



 













B) Description of Receiving Water

C) Description of Treatment

D) Mixing Zone



maximum average











Metals (Total Recoverable), Cyanide, and Total Phenols

Volatile Organic Compounds



Acid-Extractable Compounds



Base-Neutral Compounds
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SECTION B – INSTRUCTIONS FOR FORM 2A 
Who Must File Form 2A

This form must be completed by all applicants for POTWs and 
TWTDS.

Section 1 – Facility Information

Enter the facility’s official or legal name. Do not use a colloquial 
name. Provide the complete physical address or location of the 
facility. If the facility does not have a street name or number, give the 
most accurate alternative geographic information (e.g. distance from 
or in the vicinity of a geographic identifier). Include the latitude and
longitude of the site to the sixth decimal place. For latitude and 
longitude information interpolated from a hardcopy map, the fourth 
decimal place is acceptable and the source map scale must be 
provided. The preferred location information will be provided as the 
latitude and longitude in decimal degrees, Alaska Albers Projection, 
North American Datum of 1983. The preferred source of the 
coordinates will be by a GPS unit, but other methods will be 
accepted, including survey, internet (such as Topozone.com), and 
printed map. Clearly identify the facility reference point (e.g. facility 
front door, center of building, etc.) horizontal accuracy and unit of 
measurement (e.g. 10 meters), and horizontal datum.

For additional information on coastal zone boundaries, see 
11 AAC 110.010, Applicability of the Alaska Coastal Management 
Consistency Review Program.

Section 2 – On-Site Contact Information

Give the name, title, work telephone number, and Email address of a 
person who is thoroughly familiar with the operation of the facility and 
with the facts reported in this application and who can be contacted 
by reviewing offices if necessary. Attach supplemental information if 
contact information changes seasonally.

Section 3 – Responsible Party Information

Give the name, as it is legally referred to, of the person, firm, public 
organization, or other entity who is responsible for operating the 
facility described in this application. This may or may not be the 
same name as the facility. Do not use a colloquial name. The 
responsible party is the legal entity that controls the facility's 
operation rather than the plant or site manager. All correspondence 
will be sent to the identified party at this address.

Check the appropriate box to indicate the legal status of the 
responsible party. Indicate “public” for a facility solely owned by local 
government(s) such as a city, town, borough, etc.

Section 4 – Consultant Information

If a consultant assisted in the preparation of this application, provide 
their name, title, affiliated company (if applicable), complete mailing 
address, work telephone number, and Email address.

Section 5 – Contractor Information

If a contractor is responsible for any operational or maintenance 
aspects of this facility, provide their name, title, affiliated company (if 
applicable), complete mailing address, work telephone number, and 
Email address, and list the responsibilities specific to that contractor.
If more than one contractor is employed with this facility, attach 
supplemental equivalent information to this application for each 
contractor.

Section 6 – Existing Environmental Permits

Give the number of all permits or construction approvals presently 
effective or applied for under any of the listed programs. If more than 
one permit is currently effective for the facility under a particular 
permit program, list additional permit numbers on a separate sheet 

of paper. Under “other”, list any relevant federal, state, or local 
environmental permits or applications.

Section 7 – Additional Facility Information

A. Provide the name and population of each municipal entity 
served by the facility, including unincorporated connector 
districts. Note whether each municipal entity owns or maintains 
the collection system and, if the information is available, 
whether the collection system is a separate sanitary sewer or a 
combined storm and sanitary sewer. Attach additional sheets 
as necessary.

B. Indicate if the treatment works is located in Indian Country 
and if the treatment discharges to a receiving water that is 
in Indian Country.

C. Indicate facility flow rates in million gallons per day (mgd). 
Each year’s data must be based on a 12-month time period 
with the 12th month of the most recent year occurring no more 
than three months prior to this application submittal.

D. Indicate if you would like to request authorization for a 
mixing zone. If “yes” complete form 2M. 

Section 8 – Outfalls and Other Discharge or Disposal Methods

Answer questions A through E by checking the box next to either 
“Yes” or “No”. For every question marked “Yes”, complete the 
information immediately following the question. Attach additional 
sheets if necessary.

Section 9 – Wastewater Discharges
Complete each question in Section 9 separately for each outfall. For 
more than one outfall, attach additional copies of Section 9. 

A. Provide latitude and longitude to the nearest second. Provide 
the average daily flow rate in mgd. If the outfall is equipped 
with a diffuser, provide the type of diffuser used (e.g., high-
rate).

B. Enter as much information about the receiving water as is 
known or available.

C. Include the design percentage for any other removal that an 
advanced treatment system is designed to achieve. Briefly 
describe the type of disinfection used for the treatment, noting 
any seasonal variations. Write “NA” for any item that is not 
applicable to the discharge.

D. Indicate if a mixing zone is being requested. If yes, complete 
Form 2M in conjunction with this form.

Section 10 – Testing and Effluent Monitoring

Undertake sampling and analysis and submit effluent monitoring 
information for samples taken from each outfall through which 
effluent is discharged to waters of the United States in accordance 
with the analytical methods approved under 40 CFR Part 136, 
adopted by reference in 18 AAC 83.010. Alternative methods may 
be approved and specified in an existing NPDES or APDES permit.
In addition, this data must comply with QA/QC requirements of 
40 CFR Part 136 and other appropriate QA/QC requirements for 
standard methods for analytes not addressed by 40 CFR Part 136.  
Effluent testing data must be based on at least three samples taken
no more than four and one-half years before the date of the permit 
application. Samples must be representative of the seasonal 
variation in the discharge from each outfall. Existing data may be 
used, if available, in lieu of sampling done solely for the purpose of 
this application.

Grab samples shall be used for pH, temperature, cyanide, total 
phenols, residual chlorine, oil and grease, and fecal coliform. 
Twenty-four hour composite samples shall be used for all other 
pollutants; for a composite sample, only one analysis of the 
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composite of aliquots is required. Report metals as total recoverable, 
unless specified otherwise. Do not include information on combined 
sewer overflows in this section. A facility that does not use chlorine 
for disinfection, does not use chlorine elsewhere in the treatment 
process, and has no reasonable potential to discharge chlorine in the 
facility’s effluent, is not required to sample or analyze chlorine.

When two or more outfalls with substantially identical effluent are 
discharging to the same receiving water segment, the Department 
may, on a case-by-case basis, allow for the submission of sampling 
data for only one outfall. The Department may also allow composite 
samples from one or more outfalls that discharge into the same 
mixing zone. Certain treatment works as specified are required to 
submit Supplement A of this form. The Department may require 
sampling and analysis for additional pollutants on a case-by-case 
basis. All existing data for each specified pollutant for which data has 
been collected within four and one-half years of this application must 
be included in the pollutant data summary; however, for pollutant 
samples taken on a monthly or more frequent basis, only the data 
collected within one year of this application must be submitted.

Section 11 – Additional Information for Design Flow Greater 
Than .1 Million GPD

Only applicants with a facility design flow greater than or equal to 0.1 
mgd must complete this section. More than one topographical map 
may be submitted if necessary to show the entire area and required 
processes. Provide another map if a topographic map is unavailable.
Complete each question regarding scheduled improvements 
separately for each improvement. If the treatment works has several 
different implementation schedules or is planning several 
improvements, attach additional copies of Section 11 for each.

Section 12 – Supplemental Information

Review the following criteria to determine if your treatment works is 
required to submit supplemental information.

Expanded Effluent Testing Data

A treatment works that discharges effluent to waters of the United 
States and meets one or more of the following criteria must complete 
Supplement A – Testing and Effluent Monitoring:

1. Has a design flow rate greater than or equal to 1 mgd,
2. Is required to have a pretreatment program (or has one in 

place), or
3. Is otherwise required by the permitting authority to provide the 

information.

Toxicity Testing Data

A treatment works that meets one or more of the following criteria 
must complete Supplement B – Whole Effluent Toxicity Monitoring:

1. Has a design flow rate greater than or equal to 1 mgd,
2. Is required to have a pretreatment program (or has one in 

place), or
3. Is otherwise required by the permitting authority to submit 

results of toxicity testing.

Industrial User Discharges and RCRA/CERCLA Wastes

A treatment works that accepts process wastewater from any 
significant industrial users (SIUs) or receives RCRA or CERCLA 
wastes must complete Supplement C – Industrial Dischargers and 
RCRA/CERCLA Wastes. SIUs are defined as:

1. All industrial users subject to Categorical Pretreatment 
Standards under 40 CFR §403.6 and 40 CFR Chapter I, 
Subchapter N (see instructions); and

2. Any other industrial user that:

a. Discharges an average of 25,000 gallons per day or more 
of process wastewater to the treatment works (with certain 
exclusions); or

b. Contributes a process waste stream that makes up 5 
percent or more of the average dry weather hydraulic or 
organic capacity of the treatment plant; or

c. Is designated as an SIU by the control authority.

Combined Sewer Systems

A treatment works that has a combined sewer system must 
complete Supplement D – Combined Sewer

Systems.

Section 13 – Certification

Alaska Statute 46.03.790 provides for severe penalties for submitting 
false information on this application form. State regulations at 
18 AAC 83.385 require this application be signed and certified as 
follows:

1. For a corporation, a responsible corporate officer shall sign the 
application; in this subsection, a responsible corporate officer 
means:

(A) a president, secretary, treasurer, or vice president of the 
corporation in charge of a principal business function, or any 
other person who performs similar policy or decision making 
functions for the corporation, or
(B) the manager of one or more manufacturing, production, or 
operating facilities, if

(i) the manager is authorized to make management 
decisions that govern the operation of the regulated 
facility, including having the explicit or implicit duty of 
making major capital investment recommendations, 
and initiating and directing other comprehensive 
measures to assure long term environmental 
compliance with environmental statutes and 
regulations; 

(ii) the manager can ensure that the necessary systems 
are established or actions taken to gather complete 
and accurate information for permit application 
requirements; and 

(iii) authority to sign documents has been assigned or 
delegated to the manager in accordance with 
corporate procedures.

2. For a partnership or sole proprietorship, the general partner 
or the proprietor, respectively, shall sign the application; and

3. For a municipality, state, federal, or other public agency,
either a principal executive officer or ranking elected official shall 
sign the application; in this subsection, a principal executive 
officer of an agency means

(A) the chief executive officer of the agency or 
(B) a senior executive officer having responsibility for the 

overall operations of a principal geographic unit or 
division of the agency.

Include the name and title of the person signing the form and the 
date of signing.



SECTION C – ACTIVITIES WHICH DO NOT REQUIRE AN APDES PERMIT



approximately 55 pounds

and



or



in the APDES 
program

NOTE: These substances are listed in Table 
2C-4 of the instructions to Form 2C



other than heat

(See  “Responsible Party”)



septage

although it may be lined with manmade materials





or
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Artillery Road Geotechnical Log 
 

 

 





Soil Classification and Bearing Table
From CFR* 3285.202 - Manufactured Housing Installation

SOIL CLASSIFICATION SOIL DESCRIPTION ALLOWABLE PRESSURE BLOW COUNT TORQUE

Classification ASTM Pounds Per Square Foot (1) ASTM Probe (3) Value (4)
Number (5) D 2487 or D 2488 D 1586 Inch Pounds

1 Rock or Hard Pan 4000

2 GW,GP Sandy gravel and gravel; very 2000 40+ More than 550 
SW,SP,SG dense and/or cemented sands;
SM course gravel/cobbles;

preloaded silts, clays and corals

3 GC,SC,ML Sandy; silty sand; clayey sand; 1500 24 - 39 351 - 550
silty gravel; medium dense
course sands; sandy gravel;
and very stiff silt, sand clays

4A CG,MH(2) Loose to Medium dense sands; 1000 18 - 23 276 - 350
firm to stiff clays and silts;
alluvial fills

4B CH,MH(2) Loose sands; firm clays; 1000 12 - 17 175 - 275
alluvial fills

5 OL,OH,PT Uncompacted fill; peat; Refer to 
organic clays CFR* 3285.202(e) 0 - 11 Less than 175

1) The values provided in this table have been adjusted for overburden pressure, embedment depth, water table height, or settlement problems.
2) For soils classified as CH or MH, without either torque probe values or blow count test results, selected anchors must be rated for a 4B soil.

     3) The torque probe is a device for measuring the torque value of soils to assist in valuating the holding capacity of the soil in which the ground anchor is placed
The shaft must be of suitable length for the depth of the ground anchor.

4) The torque value is measurement of the load resistance provided by the soil when subject to the turning or twisting force of the probe.
5) The allowable pressure of 1500 psf may be used, unless the site specific information requires the use of lower values based on soil classification and type.

* Code of Federal Regulations (CFR)
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