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Airport Sanitary Sewer Master Plan

Purpose
On February 2, 2015 a request was made to investigate the cost of extending sanitary sewer to the Airport. It is

presumed that a lift station will be required as identified in the Utility System Master Plan. This Airport master plan
further documents the improvements required should the airport elect to get rid of their sewage lagoon and connect to
City sewer. This document also provides the estimated cost to the airport of these improvements.

Design Criteria and Background Information
The City GIS orthogonal data was used to delineate the sub-basins and to establish preliminary vertical and horizontal
alignments for the future sanitary sewer mains.

The Comprehensive Plan (April 2014) was used to determine the land use for each sub-basin. The current Infrastructure
Design Criteria Manual (IDCM) was used for sizing of the mains with some exceptions. The number of persons per
household used in the calculations was 2.29, based on the Comprehensive Plan, rather than 2.65 as identified in the
IDCM. The average annual growth rate for the Airport area was identified in the Utility System Master Plan as 2.2%.
This number was used to extrapolate the anticipated residential population for the area for a 100 year design life and a
50 year design life. After 100 years, the overall population is expected to be approximately 17.1% of the ful build-out
population based on the maximum land use density identified in the Comprehensive Plan, and an average annual
growth rate of 2.2%. The Comprehensive Plan identifies the population density for residential zoning to be 1-8 dwelling
units (DU) per acre. The current density of the area zoned residential is approximately 0.16 DU per acre. After 100
years of growth at 2.2% annually, the density is estimated to be 1.2 dwelling unit per acre residential land uses. The
Comprehensive Plan identifies Rural Residential land use density as 0.2 dwelling units per acre. General Agriculture
areas were calculated based on a density of 0.2 dwelling units per acre. Employment and Industrial land use sewer flows
were calculated at a rate of 3 gallons per minute per acre (gpm/ac), then reduced to 17.1% (expected developed rate at
100yrs), anticipating these land uses would follow the growth pattern of the residential growth in this area. The Buffer /
Reserved area was calculated per the Public sewer flows of 2 gpm/ac, also reduced to 17.1% of full build-out. The Public
area sewer flows were calculated on a current build-out of 23%, with a growth factor of 2.2%.

After 50 years, the overall population is expected to be 5.8% of the full build-out population based on the maximum land
use density identified in the Comprehensive Plan. Adjustments were not made to the calculated residential flows
because the changes did not affect the required pipe diameters.

Peaking factors of 1.2 for public/buffer, 1.7 for employment/industrial, and 1.8 for residential were used. Sewer sizing
was based on sewers flowing at a maximum of 70% full for the 100 year and 50 year designs. Land uses are shown on
Figure 1.

Sub-Basin 1

Sub-Basin 1 has been limited to the north by the urban system boundary, the Box Elder City limits, or the natural basin
boundary for the purposes of estimating the basin area. The total basin area, excluding the unserviceable areas, is
approximately 4100 acres. The acreage of each land use is summarized in the table below.

Sub-Basin 1 Land Use Acreage 100 Yr Peak Design Flow (gpm) 50 Yr Peak Design Flow (gpm)
General Ag 285 16 16

Buffer / Reserved 1153 473 160

Employment 270 235 80

Industrial 537 468 159

Public 1733 4160 2783

Residential 16 5 2

Rural Residential 110 6 6

Total Acreage/Peak Flow | 4100 5363 3203




The sewer main identified for this area would connect to the existing sewer system within the airport property at the
current discharge location. This sewage is currently treated in a lagoon. It is also anticipated that the majority of the
upper part of this basin will use the existing airport infrastructure and be collected at this point. The sewer will likely
follow the existing roadway and connect to a future trunk sewer in Highway 44 and continue flowing to the east.

The trunk sewer in Highway 44 will discharge to a future lift station identified in the Utility System Master Plan. The
sewage would be pumped via a force main to the existing gravity trunk sewer and eventually discharge to the Water
Reclamation Facility.

Sub-Basin 2

Sub-Basin 2 is limited to the north by the urban system boundary sub-basins 4 and 1 on the east and west respectively,
and Highway 44 to the south. The total basin area, excluding the unserviceable areas, is approximately 1732 acres. The
acreage of each land use within the sub-basin is summarized in the table below.

Sub-Basin 2 Land Use Acreage 100 Yr Peak Design Flow (gpm) 50 Yr Peak Design Flow (gpm)
Buffer / Reserved 471 193 66

Employment 820 715 242

Residential 441 152 62

Total Acreage/Peak Flow 1732 1060 370

The Sub-Basin 2 trunk sewer will be located approximately ¥% mile east of Radar Hill Road. It wil! flow to the future trunk
sewer in Highway 44 and be pumped from the lift station to the existing trunk sewer.

Sub-Basin 3

Sub-Basin 3 is limited to the north by the urban system boundary and the natural basin boundary. The total basin area,
excluding the unserviceable areas, is approximately 2115 acres. The acreage of each land use within the sub-basin is
summarized in the table below.

Sub-Basin 3 Land Use Acreage 100 Yr Peak Design Flow {gpm) 50 Yr Peak Design Flow (gpm)
Buffer / Reserved 2106 864 293

Residential 9 0 0

Total Acreage/Peak Flow 2115 864 293

The Sub-Basin 3 trunk sewer will be located east of the airport and will flow nearly directly to the lift station. This sewer
main will not contribute to the trunk sewer on Highway 44, but will contribute flows to the lift station and force main.

Sub-Basin 4

Sub-Basin 4 is limited to the north by the urban system boundary and the natural basin boundary. The total basin area,
excluding the unserviceable areas, is approximately 1704 acres. The acreage of each land use within the sub-basin is
summarized in the table below.

Sub-Basin 4 Land Use Acreage 100 Yr Peak Design Flow (gpm)
Buffer / Reserved 9 21

Residential 1695 1359

Total Acreage/Peak Flow 1709 1380

Sub-Basin 4 was initially identified in the Utility Master Plan to flow to a proposed lift station southeast of the Airport.
After analyzing the contours, this area could flow by gravity to the existing sanitary sewer main located at the
intersection of Highway 44 and Anderson Road and meet minimum criteria. This would require an 18” diameter sewer
installed at a 0.12% slope with 3.5 feet of cover, based on City topographic information (not surveyed). There could
potentially be some grading done to accommodate a steeper slope and/or to provide additional cover to the portion of
the sewer main that will be very flat. Depending on how the 100 year population is determined, the 18” diameter sewer
could require an exception because the d/D may exceed 0.70, and required cover may not be able to be met.







Cost Estimates

The estimates are for the materials and installation of sanitary sewer main and a gravel access road. It is assumed all
sewer will be constructed outside of the roadways. The costs include design fees, construction administration services
and property acquisition.

Sewer Alignment 1 is approximately 10,240 feet in length. The 100 year design will require this sewer to be 30 inches in
diameter. The 50 year design reduces the diameter to 24 inches. The cost estimates for both diameters have been
included in the table below.

Sewer Alignment 1 30" Fiberglass Pipe, 100 yr capacity $6,760,000

Sewer Alignment 1 24” PVC Pipe, 50 yr capacity $3,810,000

Sewer Alignment 1A is approximately 7220 feet in length. The 100 year design will require this sewer to be 18 inches in
diameter. The 50 year design reduces the diameter to 15 inches. The cost estimates for both diameters have been
included in the table below.

Sewer Alignment 1A 18” PVC Pipe, 100 yr capacity $1,695,000
Sewer Alignment 1A 15” PVC Pipe, 50 yr capacity $1,355,000
The lift station and force main have been sized for a pumping rate of approximately 2000 gpm.
Lift Station $3,000,000-54,000,000
12" Force Main (20,000 LF) 53,000,000
The total cost for the 50 year design and the 100 year design is noted in the table below.
100 Yr Design 514,455,000 - $15,455,000
50 Yr Design $11,165,000 - $12,165,000

Cost Allocation

The cost for sewer would be split on a front-footage basis and an oversize basis in accordance with the existing policy
used to determine construction fees. An assumption that all front footage cost would be based on an 8” diameter sewer
has been made for this project. All oversize costs would be split on a per acre basis to the entire basin.

Segment 1A is approximately 7220 feet in length. Approximately 2500 feet is adjacent to industrial property and
employment property. The remaining 4720 is on the airport property, 100% allocated to the airport.

Airport Property Calculations 100 YR Design

Segment 1A - Base Cost (4720LFx2)x565 S 613,600.00
Segment 1A - Oversize {(1733ACx5275/AC) ) 476,575.00
Segment 1 - Base Cost - No cost for airport S -

Segment 1 - Oversize (1733ACx$932/AC) S 1,615,156.00
Force Main and Lift Station {1733ACx$880/AC) $ 1,525,040.00
Total $ 4,230,371.00




Airport Property Calculations

50 YR Design

Segment 1A - Base Cost {4720LFx2)x565 S 613,600.00
Segment 1A - Oversize {1733ACx$152/AC) S 263,416.00
Segment 1 - Base Cost - No cost for airport S -
Segment 1 - Oversize (1733ACx5427/AC) 5 739,991.00
Force Main and Lift Station (1733ACx5880/AC) [ 1,525,040.00
Total $ 3,142,047.00
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RAPID CITY REGIONAL AIRPORT (RAP) WASTEWATER SYSTEM
ALTERNATIVE NO. 3 - AERATED LAGOON WITH COVER SYSTEM AND AMMONIA TREATMENT

COST ESTIMATE
Total
Description of Items Qty Units Unit Cost Cost
Mobilization {20%) 1 LS $126,100.00 $126.100 00
Lagoon Earthwork 1 LS $50.000.00 $50,000.00
Grave] Surfacing for L.agoon Access Road and Dikes 120 CY 335.00 $4.200,00
Lagoon Flow Distribution Piping 1 LS $25.000.00 $25.000.00
Aegration Piping 1 LS $25.000,00 $25.000.00
Level Control Manhole ] EA $8.000.00 $8.000,00
Qutfall Structure ] EA $5.000.00 $5.000.00
Polypropylene Pond Liner 13.000 SE $1.00 $13.000.00
Lagoon Covers. Baffle. Blowers, Aeration Systern and Polishing Reactor 1 LS §165.000.00 $165.000.00
Concrete Basin for Polishing Reactot 1 LS $20,000.00 $20,000,00
Electrical Work 1 LS $50,000 00 $50.000 .00
UV Disinfection System ] LS £$80.000.00 $80.000.00
UV/Aeration Building 1 [ $150,000.00 $150.000,00
Lagoon Depth Gauge 1 EA 31.500.00 $1.500 00
Chain Link Ferce 800 LF $30 00 $24.000 00
4 ft Personnel Gate 1 EA $500.00 $500 00
14 ft Vehicle Gate 1 EA $3.600.00 $1,600.00
Lagoon Site Signs 6 EA $150.00 $900.00
Seeding and Fertilizing 2,500 SY $2.00 $5.000,00
Erosion Control Blanket 600 SY $300 $1.800.00
TOTAL CONSTRUCTION ESTIMATE $756,600,00
CONTINGENCY (15%) $113,490.00
INFLATION (3%) 522,698.00
TOTAL ESTIMATED COST $892,788.00




RAPID CITY REGIONAL AIRPORT (RAF) WASTEWATER SYSTEM
ALTERNATIVE NO. 4 - AIRPORT COLLECTION SYSTEM WITH CONNECTION TO RAPID CITY SYSTEM

COST ESTIMATE
Total
Description of ltems Oty Units Unit Cost Cost
Mobilization (20%) 1 LS $253.440.00 $253.440.00
Traffic Control 1 LS $15,000.00 $15,000.00
New Lift Station i LS $250,000,00 $250.000.00
New Lift Station Electrical I LS $50.000.00 $50.000,00
Emergency Generator 1 LS $50,000.00 $50,000.00
Hydrogen Sulfide Treatment System 1 LS $40,000.00 $40,000.00
20" Jack and Bore (6" PVC Carrier Pipe) 250 LF $525.00 $131,250.00
6" SDR 21 PVC Force Main 9,790 LF $25.00 $244,750,00
8" SDR 35 PVC Gravity Collection Main 7.000 LF $50.00 $350,000.00
48" Manhole 18 EA $4.800.00 $86,400.00
Connect Force Main to Existing Manholc 1 FA $5.000,00 $5.000.00
Type 2 Pipe Bedding 250 CY $50.00 $12.500.00
Buried Utility Crossing 20 EA $500.00 $10,000.00
1-1/2" Minus Crushed Base Course 40 cY $35.00 $1.400,00
3" Asphalt Surfacing 50 Sy $20.00 $1,600.00
Seeding and Fertilizing 10 ACRE $1.500.00 $15.000.00
Chain Link Fence 110 LF $30.00 $3.300.00
14' Vehicle Gate 1 EA $1.600.00 $1,600,00
TOTAL CONSTRUCTION ESTIMATE 51,520,640.00
CONTINGENCY (15%) $228.096.00
INFLATION (3%) $45,619.20
TOTAL ESTIMATED COST 51,794,355.20




RAPID CITY REGIONAL AIRPORT (RAP) WASTEWATER SYSTEM
ALTERNATIVE NQ, 1 - REGIONAL COLLECTION SYSTEM AND CONNECTION TO RAPID CITY SYSTEM
OPERATION AND MAINTENANCE COST ESTIMATE

Description of ltems Estimated Annual Cost

Power - Lift Station $2.000
Power - Ferrous Chloride Systemn $500

QOperator Labor (2 hoursiweek @ $60 00/hour) 36,240
Equipment and Materials $5,000
Bulk Ferrous Chloride $1,000
Miscellaneous $2.000
Total $16,740

RAPID CITY REGIONAL AIRPORT (RAP) WASTEWATER SYSTEM
ALTERNATIVE NO. 3 - AERATED LAGOON W/ COVER SYSTEM AND AMMONIA TREATMENT
OPERATION AND MAINTENANCE COST ESTIMATE

Description of ltems Estimated Annual Cost

Power - Blowers $6.000
Power - UV Disinfection $500

Operator Labor (8 hours/waek @ $80.00/hour) $24,960
Equipment and Materials $4,000
Testing (3300/Month for 12 Months) $3.600
Discharge Permit Fee $600

Miscellaneous $2,000
Total $41,660

RAPID CITY REGIONAL AIRPORT (RAP) WASTEWATER SYSTEM
ALTERNATIVE NO. 4 - AIRPORT COLLECTION SYSTEM AND CONNECTION TO RAPID CITY SYSTEM
OPERATION AND MAINTENANCE COST ESTIMATE

Description of tems Estimated Annual Cost

Power - Lift Station $1,000
Power - Ferrous Chloride System $250

Operator Labar (1.5 hourshweek @ $60,00/hour) $4.680
Eguipment and Materials $1.000
Bulk Ferrous Chioride $500

Miscellaneous $1,000
Total $8,430
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