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A. Introduction 

This Benefit-Cost Analysis (BCA) is to determine the value of the benefits provided by the 
proposed project, in relation to its capital and operations cost. The relation of benefits to costs is 
expressed as a ratio, the Benefit-Cost Ratio (BCR), which is used by FEMA in evaluating the 
justification of projects. The analysis presented in this report is based on publicly available 
information and information provided by Burke County staff. 

B. Project Description (Scope of Work) and Analysis Approach 

The Burke County government owns and operates a wastewater collection system in certain parts 
of the county. Municipalities provide most wastewater services in the county, but significant 
portions of eastern Burke County are served by the County government. This includes bulk 
wastewater collection from the towns of Rhodhiss and Hildebran. The Indian Hills Pump Station 
transfers all this wastewater to the City of Hickory Henry Fork WWTP for treatment and 
disposal. 
 
The Indian Hills sewer pump station is located next to Drowning Creek and experiences frequent 
flooding. The flooding has prevented County personnel from properly operating the station, due 
to access being blocked by flood waters and sometimes due to flood waters coming up into the 
pump station building. Another issue is that increased flood frequency and flood intensity have 
caused erosion of the streambank adjacent to the pump station (Drowning Creek). This erosion is 
threatening to undermine the pump station site and infrastructure. 
 
The proposed project will relocate equipment out of the flood plain and/or to an elevation 2' 
above the 500-year flood elevation (about 3' above BFE). The site and access road will also be 
raised to 2’ above the 500-year flood elevation, to ensure access at all times. The existing ground 
elevation of the pump station site and access road is 976 MSL. The BFE in this area varies from 
approximately 978 to 982 MSL. According to preliminary data on the FRIS website, the 500-
year flood elevation at the pump station site is 979.8. Therefore, the site will be raised to 982 or 
higher. In anticipation of higher future flood elevations due to Climate Change, it is proposed to 
raise the site to elevation 984. The final determination will be made following the hydraulics and 
hydrology analysis in Phase One. To eliminate impacts to upstream and downstream properties, 
and to avoid the need for a CLOMR, the floodway will not be filled. Also, the structures 
currently on site will be removed and the area returned to natural conditions. This will provide 
additional flood plain area without obstructions. 
 
The existing equipment will be kept in operation during construction so that service is not 
disrupted. Therefore, much of the equipment will be replaced, such as pumps, wet well, and 
pump enclosure/building. The standby generator set will be retained but will be moved to a new 
location adjacent to the new pump station enclosure/building. 
 
The eroding bank of Drowning Creek next to the pump station site will be stabilized using 
Nature-Based methods such as woody vegetation and coir matting. No rock rip rap will be used. 
 
A detailed breakdown of costs in Appendix 2 also describes the project scope. Maps and 
preliminary plans in Appendix 3 further show the existing conditions and the scope of work. 
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The project will be designed and built in compliance with all applicable federal, state, and local 
standards. Applicable regulations include, but are not limited to, the Clean Water Act sections 
401 and 404, the NC wastewater collection and treatment rules (15A NCAC 02T), the NC 
Sedimentation Pollution Control Act, and the Burke County Flood Damage Prevention 
Ordinance. All work will be designed by qualified NC registered professional engineers using 
accepted engineering principles. Hydraulics and hydrology (H&H) engineering and permitting 
will be performed to ensure that the proposed project will not have adverse upstream or 
downstream impacts. For the streambank stabilization of Drowning Creek, this will include a 
CLOMR/LOMR process, if necessary. However, it is expected that the streambank can be 
stabilized using Nature-Based Solutions and without affecting the published BFE’s. 
 
The new wet well and pump building will still be partially within the floodplain and will be 
designed and constructed in accordance with ASCE 24-14 "Flood Resistant Design and 
Construction." 
 
Preliminary design has not yet been performed, but the documents in the appendices and the 
notes in this BCA report show the feasibility of the proposed mitigation actions. 
 
This Benefit-Cost Analysis (BCA) uses FEMA’s Benefit-Cost Analysis Toolkit version 6.0 and 
uses default values provided by FEMA’s BCA Guidance, unless otherwise stated. Descriptions 
and justifications for maintenance costs, estimated damages before and after mitigation, and 
recurrence intervals are described in the notes within the toolkit report, which is in Appendix 1. 
 
 
C. Benefit-Cost Ratio Calculation 

Using the FEMA BCA Toolkit, the calculated BCR is 2.38. Therefore, the proposed project is 
estimated to have a value of benefits that exceeds the costs (BCR greater than 1.00). 



 

 

Appendix 1 - FEMA Benefit-Cost Analysis Toolkit Results 
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ëî������ôíïñëëî÷ 	íù
ëî����
óö÷ 
óùó�ë÷�õ�ø¾Á¼ Á�¾ Á Á Á Á Á ¼¾Ã¿Å½Á



������������	�
� �
������	����������������������	��

����������������
����� ������!��
"
����
���
�����#
���$%����%&���'()�
�*+����*�	���*
� ,-*�
�
.
��/*��0����1**�	 	�	

23445678�9:;:<=>�?@A=B�CDAD<:ADEFGHI�IJ33K�LM75N8�5OP55K�7Q5�RSTU�PQM6P5�VWRRXY5MNZ�5J5[M7\36]�7Q5N5�L3̂JK�_5�M�8QMJJ3L�\6̂6KM7\36�3I�7Q5MPP588�N3MKS�̀PP588�L3̂JK�_5�N5873N5K�\6�J588�7QM6�M�KMY�M8�LM75N8�N5P5K5Sabbcdefghi�jdkdlhm�anohp�qfofldofrbsothp�u�vwxx�ybifdb�zfeem�{fp|�zf}~rp�|��rpot�{dprefbd|�v���x�������������������������������������� ���������������������� ������������������������������������ �� ¡¢£� £��¤¥¦�§̈¦̈ ©ª«�̈¬­�®̄««ª«�°±² ¤¥¦�³¬¬¥̈ µ́¶ª­�§̈ ¦̈ ©ª«�̈¬­�®̄««ª«�°±²�� ¡¢£� £��·odbidpi�̧hbhnfom�¹�º}rm�mohk�·hp»f}hmsothp�u�vwxx�ybifdb�zfeem�{fp|�zf}~rp�|��rpot�{dprefbd|�v���x¼½¾¿À�ÁÂ½ÃÄÅ¾�ÆÂÄ¿�Ç¿ÅÂÄÈÉÊ RÁÄÂÅÄË¾¿ÌÄ�½Í�ÎÂÏ¿Ë�ÐÂÄÄË�ÑÒÄË�ÓÒ¿ÅÄÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�ÔÕÂ¿À�ÐÂÄÄË�ÑÒÄË�ÓÒ¿ÅÄÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�ÔÖÒ¿ÂÖ¿ËÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�×½¿È¾¿À�ØÄ¾À¿ËÙÈÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�ÚËÀ¿ËÙ�ØÄ¾À¿ËÙÈÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�Û½ÂÄÈ¾ÈÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�×½Â¿À�ÔÄÄÍÈÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�ÓÜÄÀÀÍÖÈÜ�ÔÄÄÍÈÊ RSRRUÁÄÂÅÄË¾¿ÌÄ�½Í�ÝÄ¿ÅÜÄÈ�¿ËÙ�ÞÕËÄÈÊ RSRRUßàÒÄÅ¾ÄÙ�ÆËËÕ¿À�ßÅ½ÈáÈ¾Äâ�ÓÄÂãÖÅÄÈ�ÝÄËÄÍÖ¾ÈÊ äRḩbhnfom¹{rmom�·ckkdp�sothp�u�vwxx�ybifdb�zfeem�{fp|�zf}~rp�|��rpot�{dprefbd|�v���x¼½¾¿À�Ó¾¿ËÙ¿ÂÙ�åÖ¾ÖÌ¿¾Ö½Ë�ÝÄËÄÍÖ¾ÈÊ äæ]ææç]èéæ¼½¾¿À�Ó½ÅÖ¿À�ÝÄËÄÍÖ¾ÈÊ äR¼½¾¿À�åÖ¾ÖÌ¿¾Ö½Ë�ÁÂ½ÃÄÅ¾�ÝÄËÄÍÖ¾ÈÊ äæ]ææç]èéæ¼½¾¿À�åÖ¾ÖÌ¿¾Ö½Ë�ÁÂ½ÃÄÅ¾�×½È¾Ê äç]Têê]èëéÝÄËÄÍÖ¾�×½È¾�Ô¿¾Ö½�ì�Ó¾¿ËÙ¿ÂÙÊ TSçíÝÄËÄÍÖ¾�×½È¾�Ô¿¾Ö½�ì�Ó¾¿ËÙ¿ÂÙ�î�Ó½ÅÖ¿ÀÊ TSçí



 
 
 
 

Appendix 2 - Project Cost Breakdown 
  



Phase I Phase II

Item 

No. Description  Quantity  Unit Unit Cost Total Cost

1 Mobilization 2             days $6,000 $12,000 $12,000

2 Clearing & Grubbing 1.5          AC $7,000 $10,500 $10,500

3 Demolition/Disposal (remove structures in floodplain, after new station operational) 1,000     SF $25 $25,000 $25,000

4 Temporary Erosion Control ‐ Sediment Ponds 2             EA $9,000 $18,000 $18,000

5 Temporary Erosion Control ‐ Silt Fence 1,500     LF $10 $15,000 $15,000

6 Temporary Erosion Control ‐ Temporary Stone 100        TN $45 $4,500 $4,500

7 Temporary Erosion Control ‐ Check Dams 30           EA $150 $4,500 $4,500

8 Earthwork (Import Fill) ‐ raise 900 LF of access road and 0.25 acre site above BFE 12,000   CY $30 $360,000 $360,000

9 Earthwork ‐ bad soil undercutting & replacement 2,000     CY $40 $80,000 $80,000

10 Earthwork ‐ mass rock excavation & replacement 300        CY $60 $18,000 $18,000

11 Streambank Improvements (Nature‐Based) ‐ Coir Fiber Matting 1,500     SY $10 $15,000 $15,000

12 Streambank Improvements (Nature‐Based) ‐ Toewood with Geolift 200        LF $125 $25,000 $25,000

13 Streambank Improvements (Nature‐Based) ‐ Rock Cross Vane 3             EA $4,000 $12,000 $12,000

14 Streambank Improvements (Nature‐Based) ‐ Live Stakes 300        EA $6 $1,800 $1,800

15 Slope Matting (all cut and fill slopes) 4,500     SY $5 $22,500 $22,500

16 Grassing 2             AC $10,000 $20,000 $20,000

17 24" HDPE Storm Drain Pipe (cross pipes under raised access road) 400        LF $80 $32,000 $32,000

18 Access Road Stone Base (6" to 8" thick; 14' x 1,000 LF) 700        TN $45 $31,500 $31,500

19 Relocate Electrical Service Connection 1             EA $20,000 $20,000 $20,000

20 Relocate Water Service Line 100        LF $50 $5,000 $5,000

21 Relocate Yard Hydrant 1             EA $2,500 $2,500 $2,500

22 Connect to Existing Force Main (tee and 2 valves with sleeves) 1             EA $30,000 $30,000 $30,000

23 Adjust Sewer Manhole Rim Elevations (make flush with raised road) 4             EA $2,500 $10,000 $10,000

24 Relocate 18" Sewer Main 80           LF $325 $26,000 $26,000

25 Relocate Standby Diesel Generator Set & Auto Transfer Switch 1             EA $40,000 $40,000 $40,000

26 Wet Well & Dry Well Structure (flood proof ‐ reinforced concrete) 380        CY $2,000 $760,000 $760,000

27 Influent Grinder with Lift System 1             EA $115,000 $115,000 $115,000

28 Pump Station Piping & Fittings 150        LF $400 $60,000 $60,000

29 Pump Station Valves 6             EA $7,500 $45,000 $45,000

30 Suction Lift Pump Assembly (pump, motor, connections) 2             EA $125,000 $250,000 $250,000

31 Pump Station Walls & Roof 1,100     SF $200 $220,000 $220,000

32 Pump Station ‐ Railing 200        LF $100 $20,000 $20,000

33 Pump Station Electrical 1             EA $150,000 $150,000 $150,000

34 Pumps ‐ Control Panel, Liquid Level Sensing, Remote Monitoring (SCADA) 1             EA $160,000 $160,000 $160,000

35 Pumps ‐ Overhead Trolley/Lift/Rail System for Pump Removal 1             EA $50,000 $50,000 $50,000

36 Pump Station ‐ Ventilation & Heat 1             EA $50,000 $50,000 $50,000

37 Relocate Fencing 400        LF $60 $24,000 $24,000

38 Demobilization 2             days $6,000 $12,000 $12,000

$2,756,800

1 Pre‐Award Planning (preliminary BCA, EHP, etc.) 170        HR $100 $17,000 $17,000

2 Feasibility Analysis & Final Benefit‐Cost Analysis (BCA) 135        HR $100 $13,500 $13,500

3 Environmental Assessment Professional Services (EHP) 120        HR $150 $18,000 $18,000

4 Geotechnical Services pre‐design investigation ‐ borings 100        VF $20 $2,000 $2,000

5 Geotechnical Services pre‐design investigation ‐ lab analysis 5             EA $300 $1,500 $1,500

6 Geotechnical Services pre‐design investigation ‐ analysis & report 50           HR $175 $8,750 $8,750

7 Geotechnical Services construction‐phase monitoring ‐ technician 100        HR $75 $7,500 $7,500

8 Geotechnical Services construction‐phase monitoring ‐ engineer 30           HR $175 $5,250 $5,250

9 Geotechnical Services construction‐phase monitoring ‐ lab analysis 10           EA $200 $2,000 $2,000

10 Land Surveying ‐ field work 60           HR $150 $9,000 $9,000

11 Land Surveying ‐ office work 40           HR $100 $4,000 $4,000

12 Civil Engineering Design ‐ 30% Complete 339        HR $100 $33,900 $33,900

13 Civil Engineering Design ‐ 60% Complete 339        HR $100 $33,900 $33,900

14 Civil Engineering Design ‐ 90% Complete 339        HR $100 $33,900 $33,900

15 Civil Engineering Design ‐ 100% Complete 113        HR $100 $11,300 $11,300

16 Electrical Engineering 100        HR $150 $15,000 $15,000

17 Hydrology & Hydraulics (H&H) Engineering 115        HR $150 $17,250 $17,250

18 Streambank Improvements Design and Permitting Professional Services 115        HR $150 $17,250 $17,250

19 CLOMR Based on New Streambank Geometry (if required) 1             EA $6,500 $6,500 $6,500

20 LOMR Based on As‐Built Information Submitted as a Follow‐up to a CLOMR (if required) 1             EA $8,000 $8,000 $8,000

21 State Permit Fees ‐ NCDEQ Erosion 2             AC $200 $400 $400

22 State Permit Fees ‐ NCDEQ Sewer 1             EA $480 $480 $480

23 Legal Services (easement and right‐of‐way acquistion, construction contract review, etc.) 50           HR $300 $15,000 $15,000

24 Construction Administration by Project Engineer 12           months $5,000 $60,000 $60,000

25 Construction Observation by Project Engineer (Part Time) 12           months $6,000 $72,000 $72,000

26 Land Acquistion 1.5          AC $20,000 $30,000 $30,000

$443,380

$     3,200,180  $288,630 $2,911,550

Other Costs

TOTAL PROJECT COST

Burke County

Indian Hills Sewer Pump Station Flood Mitigation Project

Budget

December 29, 2022

Construction Costs

Total Construction Cost

Total Other Costs
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Appendix 4 - Record Drawing (Age of Infrastructure) 
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Appendix 5 – Population Information 
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Appendix 6 - Recurrence Interval (RI) Documentation (incl. photos & 
Climate Change Information) 
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Burke County Indian Hills Sewer Pump Station Flood Mitigation Project - Photos 

 

 

Aerial View of Site (non-flooded condition) 

 

 

 

 

  

 

Drowning Creek – One Day After 2.4” Rain on Oct. 8, 2021) 

 



Burke County Indian Hills Sewer Pump Station Flood Mitigation Project - Photos 

 

Inside of Pump Station Enclosure/Building – Showing Water Stains from November 12, 2020 Flooding 

 

Evidence of Flooding - Damage to Fencing and Floating Debris Deposits 

High water mark 
(about 1’ above floor) 
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