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Howard R. Green Company
Project No. 604980J

APPENDIX C

Wastewater Treatment Facility Plan
Harrisburg, South Dakota



CIT'Y OF HARRISBURG
EXISTING EVAPORATION PONDS
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TABLE C-1: 2000 Wastewater Lagoon Reports

51.47

Year 2000 Depth of Cell (ft-in)
Date Time | Flow {gpd)|Temp. (F)] Wind 1 2 3 Condition Weather

January 18, 2000 3:12PM | 46,500 N/A N/A | N(A | NA | N/A N/A N/A

January 25, 2000 311 PM | 40,600 N/A NA | NJA | NJA | N/A N/A N/A

February 1, 2000 2:30 PM 39,800 N/A NA | NNA | N/A | N/A N/A N/A

February 8, 2000 1:15 PM 77,500 40 N/A 2' 0 0 N/A N/A

February 11, 2000 4:35PM | 46,500 20 calm 2 0 0 oK no precip in fast 3 days
February 15, 2000 1:37 PM 36,500 35 NW 20 | 2'-2" 0 0 OK normal temps

February 22, 2000 2:00 PM 44,000 50 S10 |2%2"| O 0 OK-little odor above normal temps-little snow left
February 29, 2000 2:00 PM 40,500 50 N18 |26"| O 0 OK-ice almost gone |0.75" rain, above normal temps
March 7, 2000 1:25 PM 51,800 73 S12 |2-8"| 0 0 OK-open water |warm, no precipitation
March 14, 2000 1:55 PM | 48,000 52 sw1io|2-8"| O 0 OK 2" snow, above avg. femps
March 21, 2000 1:35 PM 46,900 46 W5 28" 0 0 OK a little green _|cloudy & foggy, no precip
March 28, 2000 4:25 PM | 40,600 52 E8 |29"| 0 0 OK Above normal temps, no precip
April 4, 2000 4:10 PM 50,600 53 W13 [2-9"| O 0 good Above normal temps, no precip
Aprit 11, 2000 1:15PM | 49,400 40 N1i5 |29"| O 0 OK 4" snow, cool & windy

April 18, 2000 2:30 PM 47,000 64 N17 [2-9" 0 0 good 1/2" rain, cool & windy
April 25, 2000 3:35PM | 46,500 66 S$23 |2-3"| 6" o] OK no precipitation

May 2, 2000 1:17 PM 48,000 77 S25 2' 1 0 a little smell no precipitation

May 11, 2000 3:15 PM 54,730 65 NW18 | 2-1"| 1 0 OK 1 1/2" rain

May 16, 2000 3:00PM | 48,000 65 E13 | 2-1"] 9" 0 good 0.6" rain & hail

May 24, 2000 1:50 PM | 47,600 70 w10 | 2-4"| 11" 0 good 2.6" rain

May 31, 2000 3:00 PM 44,000 66 E20 |2-6"| 8" ¢ add water fo cell #2 |3/4" rain

June 7, 2000 2:20 PM 46,700 81 S9 2 1 0 good windy & warmer

June 13, 2000 3:30 PM 50,630 68 SE10 | 1-8"| 8" 0 little red stormy

June 20, 2000 10:40 AM| 56,160 65 w18 | 1-8"| &" 0 mowed top of berm [no precipitation

June 27, 2000 4:38 PM 32,000 68 cam |1-9"| 6" 0 good 2" rain, mild

July 3, 2000 4:00PM | 72,600 78 E17 | 1-8"| &" 0 rock getting weedy |warm & humid

July 11, 2000 10:40 AM| 48,500 70 E20 |1-8"'| 3" 0 OK no precip, warm & humid
July 18, 2000 3:30PM | 67,000 62 E14 |1'9"| O 0 sprayed rock 1.2", 7", 0.2, 7/8" rain, cool
July 25, 2000 2:18 PM 57,250 78 Swé |[1-6"| O 0 OK 0.3 rain, cool & seasonal
August 1, 2000 2:15 PM 48,840 86 Nw 11| 16"| O 0 very low no precipitation

August 8, 2000 2:50 PM 52,330 81 N8 [1-10"] O 0 added water 3" rain

August 22, 2000 1:40 PM 56,500 69 N11 [1~10" O 0 OK 0.3" in last week
September 5, 2000 | 2:22 PM 55,600 74 SE20 [1-10" 0 0 OK 2" rain

September 12, 2000 | 11:30 AM| 53,500 66 SSW 12|1-10"] 0 0 OK no precipitation
September 19, 2000 | 2:15PM | 46,900 63 NW13 [ 1-7"| 0 0 low no precipitation
September 25, 2000 | 1:30 PM 54,200 67 swa |16"| 0 0 OK 1/2" rain, cool & windy
October 3, 2000 1:45 PM 80,500 50 E8 |1-8"| O 0 OK 1/2" rain

October 10, 2000 5:08 PM | 93,760 63 S15 | 1~8"| O 0 OK cold

Qctober 17, 2000 3:40PM | 42,840 67 sSwg |14"| 0 0 OK 0.25 rain

October 24, 2000 3:52PM | 48,300 64 SE9 |1-8"| O 0 OK 0.25 rain

October 31, 2000 1:50PM | 64,770 65 S15 |1~10"] O 4] OK 0.75 rain

November 8, 2000 1:50 PM 42,000 24 w20 [1~11"] 0 0 50% freeze over

November 14, 2000 | 1:45 PM 48,600 16 w10 (111" O 0 Froze over

November 22, 2000 | 1:30 PM 35,000 18 E8 111" 0 0 froze over cold, below normal
November 28, 2000 | 2:30 PM 43,600 35 w26 [111"] O 0 mostly ice now

December 5,2000 | 3:00 PM | 41,000 7 SE8 |1-11"] O 0 iced over cold & windy

December 13, 2000 41,540 5 S5 2 0 0 OK record cold, 2'-8" show
December 19, 2000 53,000 0 NW10 | 2 0 0 OK cold & windy
|December 26, 2000 70,750 15 NW10 | 2 0 0 OK cold & windy, 1" snow

Average Daﬁ§ Flow: 51,008 gal/day
2003 Population 991
Average Daily Flow: gal/person/day




TABLE C-2: 2001 Wastewater Lagoon Reports

Year 2001 Depth of Cell (ft-in)

Date Time | Flow (gpd}| Temp. (F)| Wind 1 2 3 Condition Weather
January 2, 2001 4:40 PM 55,400 12 W 10 2' Q 0 OK, iced over cold & windy
January 12, 2001 10:05 AM| 55,600 15 S5 22" 0 0 OK, iced over _ |foggy, some snow meit
January 16, 2001 4:30 PM | 43,700 21 W38 22" 0 0 OK, iced over  |B" snow
January 23, 2001 2:30 PM 44,600 25 W 8 4" 0 0 OK normal temps
February 15, 2001 3:14PM | 44,380 18 S10 24" 0 0 OK lots of snow, wind & cold
February 20, 2001 3:40PM | 79,160 14 Nw 21 | 2-6" 0 0 OK windy & cold
February 28, 2001 4:00PM 39,500 21 sSw 10 | 2-6" 0 0 OK 5" snow, below nommal cold
March 8, 2001 1:10PM | 123,500 24 Sswe6 | 2~10" 0 0 OK melting weather
March 13, 2001 3:45PM | 53,000 36 w13 | 2-10" 0 0 OK 4" snow
March 20, 2001 2:30 PM 80,180 47 Var 3 3-2" 0 0 open at outflow  |melting snow
March 27, 2001 4:00 PM 54,060 32 S10 3-g" 0 0 OK cold, no precipitation
April 3, 2001 4:20PM | 90,600 44 E 15 310" 0 0 little odor no precipitation
April 10, 2001 2:50PM | 70,200 57 NE 12 4 0 0 all ice tumed over _|little rain
April 18, 2001 4:11PM | 58,500 66 S22 4-2" 0 0 some smell 1 1/2" rain, variable temps
April 24, 2001 10:15 AM| 165,100 45 SW10 | 4-6" 0 0 | discharge to #2 cell |3 1/2" rain, 2" snow
May 1, 2001 1:45PM | 90,200 79 W25 | 46" 6" 0 | discharge fo #2 cell |0.1" rain, windy
May 8, 2001 2:10PM | 82,000 70 W10 26" | 28" | O | stop discharge to #2 |1 1/4" rain, cool
May 15, 2001 4:50PM | 62,570 90 Sw20 | 204" | 26" | O smell good windy & warmer
May 22, 2001 3:00PM | 39,503 56 Nw20 | 2*4" | 26" | O no smell 0.1" rain
May 30, 2001 2:24PM | 78,100 66 E 14 22" 2' 0 #2 little milky no precipitation
June 6, 2001 3:15PM | 44,030 A 2 0 good 0.5" rain
June 12, 2001 4:05 PM | 53,000 67 SE10 | 2~.2" 2 0 a little smell 1/2" rain
June 19, 2001 3:35PM | 57,900 71 Nwsg | 28" | 18" | O Cell #1 up alittle |1 1/2" rain
June 26, 2001 4:.07 PM | 39,800 81 E 12 26" | 18" | O OK 0.2" rain
July 3, 2001 3:20PM | 31,500 86 N6 2'6" | 16" | O OK 0.85" rain
July 10, 2001 1:51PM | 41,050 85 N4 257" | 14" | 0 a litile green 0.25" rain, hot & muggy
July 17, 2001 3:55PM | 48,700 87 SE9 28" 1 0 OK hot & mugay
July 24, 2001 1:32PM | 38,900 69 NE 16 3 16" [ 0 OK 2' rain
July 31, 2001 2:15 PM 81,000 92 S 26 5" 2 0 very green 0.2" rain, hot & humid
August 7, 2001 2:00 PM 39,900 92 SE10 | 24" | 1~8"| O green hot & muggy
August 14, 2001 3:32 PM 33,000 69 SE 12 24" | 1-6" 0 green no precipitation
August 21, 2001 4:35PM | 48,500 77 S9 2 1 0 green no precipitation
September 4, 2001 | 5:00 PM 31,200 86 S17 2 10" 0 green 0.5" rain, hot & dry
September 11,2001 | 5:00 PM | 58,490 85 S15 2' 10" 0 OK 0.6" rain, warm & dry
September 12, 2001 | 10:00 AM| 76,210 53 calm 2'-6" 10" 0 green 2" rain
September 25, 2001 | 2:45PM | 46,910 62 SE12 | 26" 8" 0 OK first frost
October 2, 2001 10:44 AM| 49,330 60 E 14 2-8" 6" 0 OK no precipitation
October 9, 2001 4:25PM | 54,440 61 SE 14 2 1 0 OK no precipitation
October 16, 2001 2:45PM | 59,690 48 N9 1-8".] 1" 0 OK below normal temps
October 23, 2001 4:50 PM | 45,500 63 S10 1-8" g" 0 OK no precipitation
October 30, 2001 2:45PM | 58,200 58 SE13 | 1~-10"| 8" 0 OK no precipitation
November 6, 2001 1:34PM | 50,600 67 NE12 | 1-10"| 7" 0 OK no precipitation
November 13, 2001 | 1:55 PM | 47,100 64 S13 [ 1-10"| 7" 0 OK no precipitation
December 4, 2001 1:46 PM 77,000 fog, 34 NE 6 2 1' 0 almost froze over |3" rain, 1" snow
December 11, 2001 | 10:15 AM| 119,100 25 SE15 | 2-8" 8" 0 opened up a little  |no precipitation
December 18, 2001 | 1:44 PM | 127,300 33 N5 2'-6" 8" 0 a little open mast snow gone
December 26, 2001 | 1:40PM | 110,100 17 N7 2'-6" 8" 0 iced over no snow, below normal temp

Average Daily Flow: 63,389 galiday
2003 Population 1,034
Average Daily Flow: 61.31 gal/person/day




TABLE C-3: 2003 Wastewater Lagoon Reports

Year 2003 Depth of Cell (ft-in)
Date Time | Flow (gpd)| Temp. (F)| Wind 1 2 3 Condition Weather
January 7, 2003 2:50 PM 80,180 53 Nw 20 | 24" 0 0 breaking up no snow on ground
January 14, 2003 4:20 PM 140,000 17 WNW 16 | 24" 0 0 iced up no precipitation
January 21, 2003 3:31 PM 29,600 9 w8 24" 0 0 iced up 1/2" snow, cold
January 28, 2003 4:33 PM 65,200 33 calm 2-4" 0 0 iced up 1/2" snow, rain
February 4, 2003 2:20 PM 54,400 17 NW 10 | 2-8 0 0 iced up little precipitation
February 11, 2003 3:45 PM 39,100 25 NW 40+ | 28" | 2" 0 open in middle cold, no precipitation
February 18, 2003 345 PM 47,300 35 NW 20 8" | 20 0 OK 6" snow
February 25, 2003 3:36 PM 24,200 20 S15 28" | 2v 0 OK 1" snow, cold
March 4, 2003 4:15 PM 58,400 10 N5 2'8" 1" 0 OK 5" snow, variable temps
March 12, 2003 3:05 PM 63,300 3 N 15 2-8" 1" 0 OK cold, 4" snow
|March 18, 2003 3:17 PM 70,200 56 ENE 18 | 2-10"| 6" 0 stinks, ice tuming over |all snow gone
March 25, 2003 2:20 PM 74,500 60 Sw20 |2-10"| 6" 0 smelly & turning over |no precipitation
April 3, 2003 4:25 PM 73,700 38 N10 [ 210" 6" 0 milky, no wind action  |no precipitation
April 9, 2003 3:30 PM 68,500 48 S23 |2-10"| 8" 0 some wind action 9" snow
April 22, 2003 3:50 PM 87,300 62 E 10 3-2" 6" a start overflowing to #2 |2.0" rain, normal temps
April 30, 2003 1:00 PM 86,600 52 NE16 | 1-8" | 14" 0 continue to dump to #2 |0.8" rain, cold, damp & windy
May 14, 2003 4:19 PM 70,430 59 NwW 18 | 1-10"| 1-8" 0 stopped dumping into #2 |1.8" rain, cold, damp & windy
May 29, 2003 1:50 PM 41,490 78 S9 1-10"] 1-8" 0 little floating red things |dry, normal temps
June 10, 2003 3:36 PM 34,240 64 N 15 2 1-8" 0 OK 1" rain, below normal temps
June 17, 2003 5:10 PM 41,300 84 NGB 1-10"] 14" | 0 OK hot & dry
June 24, 2003 3:05 PM 47,900 88 w18 | 1-10"| 1" 0 lots of ducks 1.2" rain, warm & muggy
July 1, 2003 3:17 PM 72,600 85 S 20 2 1' 0] OK 1.5" rain
July 8, 2003 5:32 PM 69,000 75 SE 10 2" 1! 0 OK 1 1/2" rain, stormy
July 15, 2003 3:00 PM 29,900 84 NW 16 3" 1" 0 OK, mowed dikes no rain, humid
July 28, 2003 3:20 PM 68,600 84 S 18 2 1 0 green hot & dry
August 12, 2003 3:50 PM 37,400 82 S 10 2 1' 0 green hot & dry
August 19, 2003 411 PM 73,900 84 S20 2 1' 0 green hot & dry
August 26, 2003 3:15 PM 94,000 91 NE 12 2 6" 0 green, stinky hot & dry
September 2, 2003 5:15 PM 77,700 88 SW 10 2 0 0 areen no precipitation
September 9, 2003 10:40 PM 98,000 62 515 2' 0 0 green, good waves some rain
September 16, 2003 4:10 PM 129,000 83 S25 2" | 6" 0 good 3 1/2" rain, cool
September 23, 2003 3:30 PM 114,000 73 S10 2-3" 0 o} good 0.75" rain, cool
October 7, 2003 2:25 PM no elec. 80 S 18 2-3" 0 0 good dry, above normal temps
Qctober 14, 2003 3:18 PM 190,000 - NW 9 2'-4" 0 [4] OK 4" rain, normal temps
November 11, 2003 1:36 PM 143,100 56 calm 2'-4" 0 0 OK little precipitation, cold
November 18, 2003 3:20 PM 122,000 52 NW25 | 2.5" 0 0 OK, lots of geese no precipitation
December 2, 2003 4:40 PM 51,500 37 SE 17 2'-8" Q 9] almost froze over 6" snow 3
December 23, 2003 1:55 PM 103,700 28 WNwW 10| 3 0 0 froze over 12" snow but thawing temps
December 30, 2003 2:42 PM 49,030 35 S12 3 0 0 | froze over, one open spot |above normal temps
Average Daily Flow: 72,340 gal/day
2003 Population 1,487
Average Daily Flow: 48.65 gal/person/day




TABLE C-4: Capacity of Existing Wastewater Lagoons

Design Basis for Existing Harrisburg Wastewater Lagoons

Design Population pop. 1,670
Design Year 2,017
Average Daily Flow gpd 125,250
Average Daily gped 75
Average Daily gpm 87
Peak Design gpm 225
Size of Existing Harrisburg Wastewater Lagoons

Primary Secondary Tertiary
Water Surface Area ac 10.2 10.2 19.6
Water Surface Area sq ft 444,748 443 4441 853,776
Water Volume gal 6,598,000 9,594,000 36,831,000
Water Surface Elev ft 1,398 1,398 1,398
Bottom Elev ft 1,393 1,392 1,390
Depth ft 5 6 8

Other Assumptions:
Annual Rainfall (in)
Annual Evaporation (in)
Seepage (in per day)
Seepage (in per year)
Net Loss (in)

Net Loss (ft)

24.62
39
0.06
22.81
-37.19

-3.10




TABLE C-4: Capacity of Existing Wastewater Lagoons

WASTEWATER LAGOON CAPACITY CALCULATIONS

Flow=  0.12525 MGD
Influent BOD = 200 mg/l
Bottom Storage = 0 ft
Seepage = 116 in/day
Desired Detention Time = 270 days
Actual Tot. Vol. Corrected for Seepage= 13,529,658 ft*
Actual Detention Time = 808.0 days
Total BOD Loading = 52 Ib BOD/acre-day
Secondary
Units Primary Pond Pond Tertiary Pond TOTAL
Actual Depth fi 5 6 8
Usable Depth ft 5 6 8
Slope f/ft 3 3 3
L to W Ratio ft/ft
Top Length ft 1,072 1,068 1,200
Top Width ft 415 415 711
Top Area ft* 444,880 443,220 853,200
Middle Length ft 1,057 1,050 1,176
IMiddie Width ft 400 397 687
Middle Area ft* 422,800 416,850 807,912
Bottom Length ft 1,042 1,032 1,152
|Bottom Width ft 385 379 663
Bottom Area ft? 401,170 391,128 763,776
Volume acre-ft* 49 57 148
- Volume ft® 2,114,375 2,501,748 6,464,832 11,080,955
Vol. Corr. For Seepage t? 2,739,988 3,125,026 7,664,645 13,529,658
BOD Loading Ib BOD/acre-day 20.5
% of Tot. Pond Area % 25.5 255 49.0




TABLE C-4: Capacity of Existing Wastewater Lagoons

Time to Fill Ponds Based on 75 gpcd

Evaporation
(Based on Volume
Flow to Pond Year Population | Middie Area) | Volume Used Remaining
{cu. ft. per year) (cu. ft. per year) | (cu. ft. per year) | (cu. ft. per year)
2004 1,618,844 11,910,814
7,601,320 2005 2,077 -5,106,412 2,494,908 9,415,906
8,361,452 2006 2,285 -5,106,412 3,255,040 6,160,867
9,197,597 2007 2,513 5,106,412 4,091,185 2,069,682
10,117,357 2008 2,764 -5,106,412 5,010,945 -2,941,263
11,129,093 2009 3,041 -5,106,412 6,022,680 -8,963,943
12,242,002 2010 3,345 -5,106,412 7,135,590 -16,099,533
13,466,202 2011 3,680 -5,106,412 8,359,790 -24,459,323
14,812,823 2012 4,047 -5,106,412 9,706,410 -34,165,733
16,294,105 2013 4,452 -5,106,412 11,187,692 -45,353,426
17,923,515 2014 4,897 -5,106,412 12,817,103 -58,170,528
19,715,867 2015 5,387 -5,106,412 14,609,454 -72,779,983
21,687 454 2016 5,926 -5,106,412 16,581,041 -89,361,024
23,856,199 2017 6,519 -5,106,412 18,749,787 -108,110,811
26,241,819 2018 7,170 -5,106,412 21,135,406 -129,246 217
28,866,001 2019 7,887 -5,106,412 23,759,588 -153,005,805
31,752,601 2020 8,676 -5,106,412 26,646,188 -179,651,994
34,927,861 2021 9,544 -5,106,412 29,821,448 -209,473,442
38,420,647 2022 10,498 -5,106,412 33,314,235 -242,787,677
42,262,712 2023 11,548 -5,106,412 37,156,299 -279,943,976
46,488,983 2024 12,703 -5,106,412 41,382,570 -321,326,546




TABLE C-4: Capacity of Existing Wastewater Lagoons

Time to Fill Ponds Based on 54 gpcd

_E\_/aporation

(Based on Volume
Flow to Pond Year Population | Mjddle Area) | Volume Used Remaining
(cu. ft. per year) (cu. ft. per year) | (cu. ft. per year) | (cu. ft. per year)
2004 1,618,844 11,910,814
5,472,951 2005 2,077 -5,106,412 366,538 11,910,814
6,020,246 2006 2,285 -5,106,412 913,833 10,996,981
6,622,270 2007 2,513 -5,106,412 1,515,858 9,481,123
7,284,497 2008 2,764 -5,106,412 2,178,085 7,303,039
8,012,947 2009 3,041 -5,106,412 2,906,534 4,396,504
8,814,242 2010 3,345 -5,106,412 3,707,829 688,675
9,695,666 2011 3,680 -5,106,412 4,589,253 -3,900,578
10,665,232 2012 4,047 -5,106,412 5,558,820 -9,459,398
11,731,756 2013 4,452 -5,106,412 6,625,343 -16,084,741
12,904,931 2014 4,897 -5,106,412 7,798,519 -23,883,260
14,195,424 2015 5,387 -5,106,412 9,089,012 -32,972,271
15,614,967 2016 5,926 -5,106,412 10,508,554 -43,480,825
17,176,463 2017 6,519 -5,106,412 12,070,051 -55,550,876
18,894,110 2018 7,170 -5,106,412 13,787,697 -69,338,573
20,783,521 2019 7,887 -5,106,412 15,677,108 -85,015,681
22,861,873 2020 8,676 -5,106,412 17,755,460 -102,771,142
25,148,060 2021 9,544 -5,106,412 20,041,647 -122,812,789
27,662,866 2022 10,498 -5,106,412 22,556,453 -145,369,242
30,429,152 2023 11,548 -5,106,412 25,322,740 -170,691,982
33,472,068 2024 12,703 -5,106,412 28,365,655 -199,057,637
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Table D-1: City of Harrisburg Projected Sanitary Sewer Flows

Average Average Maximum

Day Dry Day Wet Day Wet | Peak Hour

Weather | Peak Hour | Weather Weather Wet

Expected | Peaking Flow** |DryWeather| Flow** Flow**** Weather

Year Population | Factor* (gpd) | Flow (gpd) (gpd) (gpd) Flow (gpd)
2007 3,758 34 281,854 946,315 375,805 751,610 1,261,754
2008 4,209 3.3 315,676 | 1,045,974 420,901 841,803 1,394,632
2009 4,714 3.3 353,557 | 1,155,638 471,410 942,819 1,540,851
2010 5,280 3.2 395,984 | 1,276,259 527,979 1,055,957 | 1,701,678
2011 5,808 3.2 435,582 | 1,386,943 580,777 1,161,553 | 1,849,257
2012 6,389 3.1 479,141 1,506,779 638,854 1,277,708 | 2,009,039
2013 7,027 3.1 527,055 | 1,636,490 702,740 1,405,479 | 2,181,986
2014 7,730 3.1 579,760 | 1,776,850 773,014 1,546,027 | 2,369,133
2015 8,503 3.0 637,736 | 1,928,697 850,315 1,700,630 | 2,571,596
2016 9,353 3.0 701,510 | 2,092,932 935,346 1,870,693 | 2,790,576
2017 10,102 3.0 757,631 | 2,235,250 | 1,010,174 | 2,020,348 | 2,980,333
2018 10,910 2.9 818,241 | 2,386,824 | 1,090,988 | 2,181,976 | 3,182,431
2019 11,783 2.9 883,700 | 2,548,235 | 1,178,267 | 2,356,534 | 3,397,647
2020 12,725 2.9 954,396 | 2,720,103 | 1,272,529 | 2,545,057 | 3,626,805
2021 13,743 2.8 1,030,748 | 2,903,086 | 1,374,331 | 2,748,662 | 3,870,781
2022 14,568 2.8 1,092,593 | 3,049,444 | 1,456,791 | 2,913,581 | 4,065,926
2023 15,442 2.8 1,158,149 | 3,202,895 | 1,544,198 | 3,088,396 | 4,270,527
2024 16,368 2.7 1,227,637 | 3,363,774 | 1,636,850 | 3,273,700 | 4,485,031
2025 17,351 2.7 1,301,296 | 3,532,433 | 1,735,061 | 3,470,122 | 4,709,910
2026 18,392 2.7 1,379,373 | 3,709,242 | 1,839,165 | 3,678,329 | 4,945,656
2027 19,495 2.7 1,462,136 | 3,894,590 | 1,949,515 | 3,899,029 | 5,192,786
2028 20,665 2.6 1,649,864 | 4,088,882 | 2,066,485 | 4,132,971 | 5,451,843
2029 21,905 2.6 1,642,856 | 4,292,547 | 2,190,474 | 4,380,949 | 5,723,396
2030 23,219 2.6 1,741,427 | 4,506,032 | 2,321,903 | 4,643,806 | 6,008,043
2031 24,612 2.6 1,845,913 | 4,729,809 | 2,461,217 | 4,922,434 | 6,306,412

*Peaking factor based on Ten States Standards (18+SQRT(P))/(4+SQRT(P)), where P is population in thousands.

*Assumes 75 gal/person/day

***Assumes 100 gal/person/day
**Assumes a peaking factor of 2.0 times Average Day Wet Weather Flows
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TABLE E-1: Capacity of Future Wastewater Lagoons

Design Basis for Existing Harrisburg Wastewater Lagoons
Design Population pop. 24,520
Design Year 2,031
Average Daily Flow gpd 1,838,981
Average Daily gpcd 75
Average Daily gpm 1,277
Peak Design gpm 4,366

Other Assumptions:
Annual Rainfall (in) 2462

Annual Evaporation (in) 39
Seepage (in per day) 0.06
Seepage (in per year) 22.81
Net Loss (in) -37.19
Net Loss (ft) -3.10

WASTEWATER LAGOON CAPACITY CALCULATIONS

Flow = 1.84 MGD
Influent BOD = 210 mg/i
Bottom Storage = 0 ft
Seepage = 116 in/day
Desired Detention Time = 365 days
Actual Tot. Vol. = 112,923,136 ft°
Actual Detention Time = 365 days
Total BOD Loading = 71 Ib BOD/acre-day
?ertiary
Units Primary Pond|Secondary Pond Pond TOTAL
Actual Depth ft 5 6 8
Usable Depth ft 5 6 8
Slope ft/ft 3 3 3
L to W Ratio ft/ft
Top Length ft 4,160 2,496 2,496
Top Width ft 2,746 1,647 1,647
Top Area i 11,421,696 4,111,811 4,111,811
Middle Length ft 4,145 2,478 2,472
Middle Width it 2,731 1,629 1,623
Middle Area ft* 11,318,337 4,037,554 4,012,946
Bottom Length ft 4,130 2,460 2,448
Bottom Width ft 2,716 - 1,611 1,599
Bottom Area ft* 11,215,428 3,963,946 3,915,233
Volume acre-ft* 1,299 556 737
Volume ft® 56,592,060 24,225 972 32,105,103 | 112,923,136
BOD Loading ; Ib BOD/acre-day 12
% of Tot. Pond Area % 58 21 21
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TABLE E-1: Capacity of Future Wastewater Lagoons

Time to Fill Ponds Based on 75 gpcd

Evaporation
(Based on Volume Totalized
Flow to Pond Year Population Middle Area) Used Volume Used

(ft'lyear) (ft’lyear) (ft*lyear) (f'lyear)
19,250,190 2010 5,260 -60,031,289 |-40,781,099
21,175,209 2011 5,786 -60,031,289 |-38,856,080
23,292,730 2012 6,365 -60,031,289 |-36,738,560
25,622,003 2013 7,001 -60,031,289 |-34,409,287
28,184,203 2014 7,701 -60,031,289 |-31,847,086
31,002,623 2015 8,471 -60,031,289 | -29,028,666
34,102,885 2016 9,318 -60,031,289 |-25,928,404
36,831,116 2017 10,064 -60,031,289 |-23,200,173
39,777,605 2018 10,869 -60,031,289 |-20,253,684
42,959,814 2019 11,738 -60,031,289 |-17,071,475
46,396,599 2020 12,677 -60,031,289 |-13,634,690
50,108,327 2021 13,692 -60,031,289 -9,922,962
53,114,827 2022 14,513 -60,031,289 -6,916,463
56,301,716 2023 15,384 -60,031,289 -3,729,573
59,679,819 2024 . 16,307 -60,031,289 -351,470
63,260,608 2025 17,285 -60,031,289 3,229,319 3,229,319
67,056,245 2026 18,323 -60,031,289 7,024,956 | 10,254,275
71,079,619 2027 19,422 ~60,031,289 | 11,048,330 | 21,302,605
75,344,397 2028 20,587 -60,031,289 | 15,313,107 | 36,615,712
79,865,060 2029 21,822 -60,031,289 | 19,833,771 | 56,449,484
84,656,964 2030 23,132 -60,031,289 | 24,625,675| 81,075,159
89,736,382 2031 24,520 -60,031,289 | 29,705,093 | 110,780,251
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Xrefs: LINCOLN COUNTY 2006 AERIAL.DWG MINNEHAHA COUNTY 2006 AERIAL.DWG
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Howard R. Green Company

Wastewater Treatment Facility Plan
Project No. 604980J

Harrisburg, South Dakota

APPENDIX F



TABLE F-1: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST

GRAVITY SEWER
AUGUST 2007
TTEM
ey ITEM DESCRIPTION UNIT| QUANTITY | UNIT PRICE| TOTAL
SITE WORK
1 |CLEARING & GRUBBING L3 1.0l $ 10,000.00 | § 10,000
2 |SALVAGE TOPSOIL cY 8,800] $ 200 ]S 17,600
3 |PLACING TOPSOIL CY 8,800] $ 400|s 35,200
4 |LOCATING UTILITIES EA 10]$ 500003 5,000
SITE WORK SUBTOTAL s 67,800
EROSION CONTROL
5 |TEMPORARY SILT FENCE LF 15,300 § 5003 79,000
6 |PERMANENT SEEDING LB 1,925 $ 12.00 | $ 23,100
7 |FERTILIZING LB 7.255| $ 1.00 | $ 7,300
8 [MULCHING TON 75|'s 15000 11,300
EROSION CONTROL SUBTOTAL, 3 120,700
SURFACING ]
9 |GRAVEL SURFACING TON 30| $ 20.00 | § 600
SURFACING SUBTOTAL $ 600
TRAFFIC CONTROL
10 |TRAFFIC CONTROL, IN PLACE, COMPLETE LS 10| $ 5000008 5,000
TRAFFIC CONTROL SUBTOTAL $ 5,000
SANITARY SEWER
11 |TRENCH DEWATERING LS 1| $200,000.00 | $ 200,000
12 |TRENCH STABILIZATION MATERIAL TON 1,460] $ 21.00 | § 30,660
13 JGRANULAR INITIAL BACKFILL FOR SANITARY SEWER TON 5,500 $ 11.00 | § 60,500
14 |MH FRAME AND COVER , EA 33l$ 350003 11,550
15 |MH CONSTRUCTION PLATE MARKER EA 33|$  20000]% 6,600
16 |MH EXTERNAL FRAME SEAL EA 33l 400003 13,200
17_|48"s HDPE LINED MH, IN PLACE, COMPLETE EA s 4500005 18,000
18 |72"s HDPE LINED MH, IN PLACE, COMPLETE EA 10| $13,000.00 | § 130,000
19 |84"s HDPE LINED MH, IN PLACE, COMPLETE EA al'$ 17,500.00 | § 70,000
20 96" HDPE LINED MH, IN PLACE, COMPLETE EA 15| $ 22,000.00 | § 330,000
21 |12" SAN SWR PVC PIPE SDR 35 LF 1,300] $ 50.00 | $ 65,000
22 |27" SAN SWR PVC PIPE SDR 35 LF 39001 $ 24500 | $ 955,500
23 |42" SAN SWR HOBAS PIPE LF 1500 340.00 | $ 510,000
24 |48" SAN SWR HOBAS PIPE LF 5900] $ 41500 |$ 2,448,500
25 |MH EXFILTRATION\VACUUM TEST EA 33|$ 300005 9,900
26 |SAN SWR EXFILTRATION TESTING LF 12,600] $ 125 % 15,750
27 |SWR PIPE DEFLECTION TEST LF 12,600 $ 1.00 | § 12,600
SANITARY SEWER SUBTOTAL, $ 4,890,000
SUBTOTAL CONSTRUCTION COSTS $ 5,084,100
CONTINGENCY (20%) $ 1,017,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS S 6,101,100
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) S 1,220,220
|TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $ 7,321,000

O:\PRO]\604980]\CALCS\P\calc-073107—Sanﬁa.ry sewer interceptors




TABLE F-2: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST

FORCE MAIN TO NEW WWTP
AUGUST 2007
I;E(")“_’I ITEM DESCRIPTION UNIT| QUANTITY | UNIT PRICE |  TOTAL
SITE WORK
1 _|CLEARING & GRUBBING LS 10[ $ 10,000.00 | 5 10,000
2 |SALVAGE TOPSOIL CY 8,046| 5 200 |$ 16,100
3 |PLACING TOPSOIL CY 8,046 $ 4.00 |3 32,200
4 |LOCATING UTILITIES EA 10/S 50000 S 5,000
SITEWORK SUBTOTAL $ 63,300
___|EROSION CONTROL
5 |TEMPORARY SILT FENCE LF 28,965] § 5008 144,900
6 |PERMANENT SEEDING LB 1,765| $ 1200 [ $ 21,200
7 _|FERTILIZING LB 6,650 $ 1.00]$ 6700
8§ |MULCHING TON 100] 8 150005 15,000
N EROSION CONTROL SUBTOTAL $ 187,800
SURFACING -
9 |GRAVEL SURFACING TON 37| 3 2000 |8 800
SURFACING SUBTOTAL $ 800
TRAFFIC CONTROL
10 |TRAFFIC CONTROL, IN PLACE, COMPLETE LS 1.0]$  5,000.00]$ 5,000
TRAFFIC CONTROL SUBTOTAL $ 5,000
SANITARY SEWER ! N
| 11 |TRENCH STABILIZATION MATERIAL TON 652| 3 1250 | 3 8,200
12 |FORCEMAIN BEDDING MATERIAL TON 13,034] $ 650 |s 84,800
13 [TRENCH DEWATERING LS 1.0 $ 100,000.00 |'$ 100,000
14 _|CONNECT TO EXISTING SEWER EA 1.0]'s 5,000.00 | 5 5,000
15_|16" CL. 235 PVC AWWA C905 FORCE MAIN, F&I LF 28,965| 3 55.00 | 1,593,100
16 |FORCE MAIN FITTINGS, F&I (@ 15% OF FORCE MAIN COST) LS 1.0[ $ 235,00000 | $ 239,000
17_|26" STEEL CASING PIPE, FURNISH & INSTALL LF 150[s 17500 |8 26,300
_ 18 |BORE & JACK 26" STEEL CASING PIPE LF 150[ 3 275005 41,300
19 _|16" CL. 235 PVC AWWA C905 CARRIER PIPE | LF 150| 8 10000 s 15,000
SANITARY SEWER SUBTOTAL $ 2,112,700
SUBTOTAL CONSTRUCTION COSTS $__ 2,369,600
CONTINGENCY (20%) $___ 474,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS $ 2,843,600
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $___ 569,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $ 3,413,000

TRENCH STABILZATION MATERJAL WAS CALCULATED FOR 1/5 PIPE LENGTH, 6" DEEP
FORCE MAIN PIPE COST WAS DOUBLED BASED ON WHAT HD SUPPLY PROVIDED
FORCE MAIN BEDDING WAS ASSUMED TO BE SAME BEDDING REQUIREMENTS AS SIOUX FALLS WATERMAIN

O-\PROJ\604980J\ CALCS\P\LS & FM\EOPC-070507-forcemain

SINGLE PIPE TO WWTP



TABLE F-3: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST

FORCE MAIN TO L.S. NO. 240

AUGUST 2007
1'121(;)1\-/1 ITEM DESCRIPTION UNIT| QUANTITY | UNITPRICE | TOTAL
SITE WORK _
1 |CLEARING & GRUBBING |18 1.0 $ 10,00000 5 10,000
2 |SALVAGE TOPSOIL CY 14,355] 3 2003 28,800
| 3 |PLACING TOPSOIL CY 14,355 § 4.00]s 57,500
4 |LOCATING UTILITIES EA 10/$  500.00]% 5,000
SITEWORK SUBTOTAL, $ 101,300
EROSION CONTROL
5 |TEMPORARY SILT FENCE LF 51,678 § 500 258,400
6 |PERMANENT SEEDING LB 3,145| 3 12.00 | $ 37,300 |
| 7 |FERTILIZING LB 11,865| 8 1.00]s 11,500
8 |MULCHING ] TON 178 §  150.00| 3 26,700
EROSION CONTROL SUBTOTAL, $ 334,800
[SURFACING B I
9 |GRAVEL SURFACING TON 9] s 20.00 | $ 1,000
SURFACING SUBTOTAL $ 1,000
TRAFFIC CONTROL |
10 |TRAFFIC CONTROL, IN PLACE, COMPLETE LS 1.0| §  5,000.00 5 5,000
TRAFFIC CONTROL SUBTOTAL $ 5,000
SANITARY SEWER
11 |TRENCH STABILIZATION MATERIAL TON 1,163| 5 1250 | § 14,600
_ 12 |FORCE MAIN BEDDING MATERIAL TON 23,255 § 650 |8 151,200
13 _|TRENCH DEWATERING LS 1.0| $ 175,000.00 | $ 175,000
14 |CONNECT TO EXISTING SEWER EA 1.0] § 5000003 5,000
15 |16" CL. 235 PVC AWWA C905 FORCE MAIN, F&I LF 51,678| $ 5500 |$ 2,842,300
16 |JFORCE MAIN FITTINGS, F&I (@ 15% OF FORCE MAIN COST) LS 1.0] § 427,000.00 | 3 427,000
17 |26" STEEL CASING PIPE, FURNISH & INSTALL LF 225|§  175.00 | 3 39,400
18 |BORE & JACK 26" STEEL CASING PIPE LF 225|$ 27500 |3 61,900
19 |16" CL. 235 PVC AWWA C905 CARRIER PIPE LF 2258 100.00 |3 22,500
SANITARY SEWER SUBTOTAL $ 3,738,900
SUBTOTAL CONSTRUCTION COSTS $ 4,181,000
CONTINGENCY (20%) $ 837,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS $ 5018000
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $ 1,004,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $ 6,022,000

TRENCH STABILZATION MATERIAL WAS CALCULATED FOR 1/5 PIPE LENGTH, 6" DEEP
FORCE MAIN PIPE COST WAS DOUBLED BASED ON WHAT HD SUPPLY PROVIDED

FORCE MAIN BEDDING WAS ASSUMED TO BE SAME BEDDING REQUIREMENTS AS SIOUX FALLS WATERMAIN

O:\PROJ\ 6049807\ CALCS\ P\ LS & FM\EOPC-070507-forcemain

SINGLE PIPE TO SF



TABLE F-4: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST
FORCE MAIN FROM L.S. NO. 240 TO FUTURE SF WWTP
SEPTEMBER 2007
I;%‘_’I ITEM DESCRIPTION UNIT| QUANTITY | UNITPRICE |  TOTAL
SITE WORK
1_|CLEARING & GRUBBING LS 10| $10,000.00 | $ 10,000
2 |SALVAGE TOPSOIL cY 556| 8 2.00]s 1,200
3 |PLACING TOPSOIL cY 556] $ 400|$ 2,300
4 |ROCK EXCAVATION cY 290'S 180.00 | 52,200
SITEWORK SUBTOTAL $ 65,700
EROSION CONTROL T C
| 5 |TEMPORARY SILT FENCE LF 4,000] s 5.00 |3 20,000
|6 |PERMANENT SEEDING LB 125 3 12.00 |5 1,500
| 7 |FERTILIZING LB 475] '3 100 | 3 500
8 |MULCHING TON 718 150003 1,100
EROSION CONTROL SUBTOTAL $ 23,100
| |SANITARY SEWER
9 _|COFFER DAM, FLOW BYPASS, IMPERVIOUS MATERIAL LS 1] $80,000.00] 5 80,000
10 |TRENCH STABILIZATION MATERIAL TON EE 1250 | $ 1,000
11_|FORCE MAIN BEDDING MATERIAL TON 240| s 6.50 |'S 1,600
12 |TRENCH DEWATERING LS 10| § 175,000.00 |8 175,000
| 13 |CONNECT TO EXISTING SEWER EA 2.0/ 1,000.00 | 5 2,000
| 14 |16" CL. 235 PVC AWWA C905 FORCE MAIN, F&I LF 2,000] $ 5500 |$ 110,000
15_|FORCE MAIN FITTINGS, F&I (@ 15% OF FORCE MAIN COST) LS 10| $ 17,000.00 | $ 17,000
16 |26" STEEL CASING PIPE, FURNISH & INSTALL LF 258 175.00 8 39,400
17_|16" CL. 235 PVC AWWA C905 CARRIER PIPE LF | 225|'S  100.00|$ 22,500
SANITARY SEWER SUBTOTAL ' $ 448500
SUBTOTAL CONSTRUCTION COSTS $___ 537,300
CONTINGENCY (20%) $ 108,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS S 645300
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $___ 130,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST 5 775000

O:\PROJ\604980]\ CALCS\ P\ LS & FM\ EOPC-070507-forcemain

ADDIT FM TO SF WWTP



TABLE F-5: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST

SMALL EQUALIZATION BASIN

SEPTEMBER 2007
e o
I;,T(')‘“ ITEM DESCRIPTION untr| ‘*;ﬂT UNITPRICE | TOTAL
EARTHWORK
"1 |[EXCAVATION Y| 13993 s 500|S 70,000
2 |FILL AND COMPACT cY 4.789] 5 50018 24000
EARTHWORK SUBTOTAL $ 94000
~ |concrETE
3 |CONCRETE SCOUR PAD SY 1276 5 2800 S 36,000
CONCRETE SUBTOTAL $ 36,000
“[SITEWORK T
4 [SITEPPING IS i|$ 25000005 25000
5 |MISCELLANEOQUS SITEWORK LS 1|$ 1000000 |5 10000
6 |FENCE (CHAIN LINK W/ 3 STRANDS BARB WIRE) F 1,960] $ 20005 40,000
i SITEWORK SUBTOTAL $ 75000
TOTAL ITEMS 1 THROUGH 5
SUBTOTAL CONSTRUCTION COSTS S 205,000
CONTINGENCY (20%) S 41,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS s 246,000
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $ 50,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST S 296,000

O\PRONG04930NCALCSPALS & FM\EOPC-092807-equalization basin

SMALL EQ BASIN



TABLE F-6: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST
2 LARGE EQUALIZATION BASINS
SEPTEMBER 2007
I:,’E)M ITEM DESCRIPTION UNIT] QUANTITY | UNITPRICE | TOTAL
EARTHWORK ]
1 |EXCAVATION CY 170,754] 3 500|$ 853,800
| FILL AND COMPACT cY 170,754| $ 5003 853,800
3 [HAUL, FILL AND COMPACT CcY 16,944 3 10.00 | $ 169,500
EARTHWORK SUBTOTAL, $ 1,707,600
ODOR CONTROL
4 |AERATORS EA 30| S 10,00000 | S 300,000
ODOR CONTROL SUBTOTAL S 300,000
CONCRETE
5 |CONCRETE SCOUR PAD SY 5,107 § 28.00 | § 143,000
CONCRETE SUBTOTAL $ 150,000
SITEWORK ]
| 6 |SITE PIPING ] LS 11§ 100,000.00 | S 100,000
7 _|MISCELLANEOUS SITEWORK ) LS 1|3 50000008 50,000
8 |FENCE ] LF 4575| $ 2000|$ 92,000
B SITEWORK SUBTOTAL $ 150,000
SUBTOTAL CONSTRUCTION COSTS $ 2,307,600
CONTINGENCY (20%) S 462,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS S 2,769,600
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $ 554,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $ 3,324,000

O:\PRONGO4980NCALCS\PALS & FM\EOPC-092807-equalization basin
2 LARGE EQ BASINS



TABLE F-7: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST
LIFT STATION TO PUMP TO HARRISBURG WWTP (2011-2021)
AUGUST 2007
I;%V.I ITEM DESCRIPTION UNTT| QUANTITY | UNIT PRICE | TOTAL
SITE WORK
1_|CLEARING & GRUBBING LS 1.0]S  10,00000 |3 10,000
2 |DEWATERING LS 1.0|$ 30,00000 | 3 30,000
3 |L.S. & WETWELL EXCAVATION cY 23,200] $ 5.00|$ 116,000
4 |STRUCTURAL FILL CY 33,900] $ 500]5 169,500
5_|CRUSHED ROCK UNDER WET WELL & VALVE VAULT | TON 250 s 25005 6300
6 |ASPHALT SURFACING IS 1.0[$  60,000.00 | $ 60,000
7 |LANDSCAPING LS 1.0]S  10,00000 |5 10,000
8 |FENCING LS 10]§ 1500000 |5 15,000
9 |GATE EA 10[5 500000 |8 5000
10 |WATER SERVICE LF 2,640] § 2500 S 66,000
SITE WORK SUBTOTAL $ 487,800
LIFT STATION AND WETWELL
11_|REINFORCED CONCRETE BOTTOM SLAB CY 150.0| 400.00 | § 60,000
12_|REINFORCED CONCRETE TOP SLAB cY 80.0$  1,200.00 | § 96,000 |
| 13 |REINFORCED CONCRETE WALLS CcY 3320 § 700.00 | $ 232,400
14 [FILLABLE CONCRETE CY 503 20000 |3 1,000
15 |ENTRANCE & EQUIPMENT HATCH LS 10[$  10,000.00 | § 10,000
16 |ENTRANCE LADDER EA 10l$ 500000 S 5000
17 |SLUICE & STOP GATES LS 10[$  40,000.00 | § 40,000
LIFT STATION & WETWELL SUBTOTAL $ 444,400
__|PUMPS AND PIPING
18 |NON CLOG PUMPS & VED'S EA 200§ 10500000 | $ 210,000
| 19 |16" D1 FLANGED PIPE (PROCESS) LS 1.0]§ 1500000 | $ 15,000
| 20 |PIPE FITTINGS (PROCESS) LS 1.0|$  10,00000 |5 10,000
21 [VALVES (PROCESS) LS 1.0 $ 100,000.00 | $ 100,000
| 22 |SUMP PUMP & ASSOCIATED PIPING LS 10]$  1,50000 |$ 1,500
23 |WATER AND PUMPING TESTS LS 108 2500005 2500
PUMPS AND PIPING SUBTOTAL $ 339,000
| |BuLDING
24 |PRECAST ROOF SYSTEM SF 1403] $ 150015 22,000
25 |MASONRY BUILDING (BRICK & BLOCK) SF | 1405 $ 40008 57,000
"26 |METALS (STAIRS, HANDRAILS, ETC) SF 1405 § 1200 |$ 17,000
27 |THERMAL & MOISTURE PROTECTION SF 1405] $ 1500 | § 22,000
| 28 |DOORS & WINDOWS SF 1405| $ 25008 36,000
29 |[PAINTING LS 1.0|$ 7500000 | § 75,000
30 |[PLUMBING 1S 10[§  66,00000|'S 66,000
31 |[HVAC LS 1.0] 5§ 128,500.00 | 3 129,000
32 _|ELECTRICAL (NON-EQUIPMENT) LS 1.0| $ 19500000 | § 195,000
33 |HOIST/MONORAIL EA 1.0[$ 2500000 | $ 25000
34 ISURGE TANK LS 1.0} $  40,00000 | S 40,000
35_|ODOR CONTROL UNIT s 1.0/ $ 100,000.00 | § 100,000 |
36_|GENERATOR LS 1.0| § 340,000.00 | $ 340,000
37 |INSTRUMENTATION AND CONTROL SYSTEM LS L0[$ 9000000 | $ 90,000
38 |MAG METER LS 10|$ 700000 |$ 7,000
BUILDING SUBTOTAL $ 1,230,000
___ |SCREENING - — ]
39 |MECHANICAL BAR SCREEN 1S 10| § 17500000 | $ 175,000
SCREENING SUBTOTAL $ 175,000
TOTAL ITEMS 1 THROUGH 39
SUBTOTAL CONSTRUCTION COSTS $ 2,676,200
CONTINGENCY (20%) $ 536,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS $ 3,212,200
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $__ 643,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST 53,855,000

O:\PRONS04980NCALCS\PALS & FM\ECPC-080207-lift station

LS HARRISBURG 2021



TABLE F-8: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST
LIFT STATION TO PUMP TO SIOUX FALLS (2011-2021)
AUGUST 2007
g ITEM DESCRIPTION UNIT| QUANTITY | UNITPRICE | TOTAL
SITE WORK -
1 |CLEARING & GRUBBING LS 1.0 $ 1000000 [ S 10,000
2 |DEWATERING LS 1.0 $ 3000000 |3 30,000
3 |L.S. & WETWELL EXCAVATION cY 25,000] § 500 | § 125,000
4 |STRUCTURAL FILL CY 36,600] 3 5.00 | § 183,000
5 _|CRUSHED ROCK UNDER WET WELL & VALVE VAULT | TON 295'$ 2500 |8 7,400
6 |ASPHALT SURFACING LS 10| $  60,000.00 | $ 60,000
7 _|LANDSCAPING LS 1.0/ §  10,00000 | $ 10,000
8 |FENCING LS 1.0]S 1500000 | $ 15,000
9 |cATE _EA 1018 500000|% 5000
10 |WATER SERVICE LF 2,640] 3 2500 | S 66,000
| SITE WORK SUBTOTAL $ 511,400
LIFT STATION AND WETWELL
11_|REINFORCED CONCRETE BOTTOM SLAB CY 180.0] $ 400.00 | $ 72,000
12_|REINFORCED CONCRETE TOP SLAB CY 95.0/$  1,200.00 | 3 114,000
13 |REINFORCED CONCRETE WALLS CY 440.0] 700.00 | $ 308,000
14 [FILLABLE CONCRETE CY 50]'s 200.00 | $ 1,000
15 |ENTRANCE & EQUIPMENT HATCH LS 1.0/ 8 10,00000 | $ 10,000
16 |ENTRANCE LADDER EA 108 500000|S 5000
17 |SLUICE & STOP GATES LS 10| S 40,000.00 | § 40,000
LIFT STATION & WETWELL SUBTOTAL $ 550,000
PUMPS AND PIPING
18 |4 -NON CLOG PUMPS (2 IN SERIES) & VFD'S LS 1.0 § 350,000.00 | § 350,000
19 116" D.1. FLANGED PIPE (PROCESS) LS 1.0] 8 2000000 | $ 20,000
20 |PIPE FITTINGS (PROCESS) LS 1018 1500000 $ 15,000
21 |VALVES (PROCESS) LS 10| 5 12500000 | $ 125,000
22 |SUMP PUMP & ASSOCIATED PIPING LS 10]8  1,50000)$ 1,500
23 |WATER AND PUMPING TESTS LS 10|$ 2500008 2500
PUMPS AND PIPING SUBTOTAL $ 514,000
BUILDING ] i —
24 |PRECAST ROOF SYSTEM SF 1705 $ 1500 | S 26,000
25 |MASONRY BUILDING (BRICK & BLOCK) SF 1705| $ 40005 69,000
| 26 |METALS (STAIRS, HANDRAILLS, ETC) " SF 1705 $ 1200 [$ 21,000
27 |THERMAL & MOISTURE PROTECTION SF 1705 $ 1500 | $ 26000
28 |DOORS & WINDOWS SF | 1705 $ 25.00|8 43,000
29 |PAINTING LS 10| § 7500000 |$ 75000
| 30 |PLUMBING LS 1.0 $ 8500000 | § 85,000
31 |HVAC LS 1.0 § 165,000.00 | $ 165,000
32 |ELECTRICAL (NON-BQUIPMENT) LS 10| § 286,000.00 | $ 286,000
33_|HOIST/MONORAIL EA 1.0$ 2500000 % 25000
| 34 |SURGE TANK LS 1008 40,00000 | § 40,000
35_|ODOR CONTROL UNIT LS 1.0] $ 100,000.00 | § 100,000
36 |GENERATOR LS 1.0] § 441,000.00 | 3 441,000
37 JINSTRUMENTATION AND CONTROL SYSTEM LS 10| § 121,00000 | $ 121,000
38 |MAG METER LS 10]8  7,00000|§ 7,000
T BUILDING SUBTOTAL $ 1,530,000
SCREENING . 1
39 |MECHANICAL BAR SCREEN LS 1.0/ § 17500000 | $§ 175,000
SCREENING SUBTOTAL $ 175,000
TOTAL ITEMS 1 THROUGH 39
SUBTOTAL CONSTRUCTION COSTS $ 3,280,400
CONTINGENCY (20%) $__ 657,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS $_3,937,400
ENGINEERING, LEGAL, CONSIRUCTION ADMINISTRATION (20%) $__ 788,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $_ 4,725,000

O:APRONGD49BONCALCS\PILS & FMEOPC-080207-lift station
LS SIOUX FALLS 2021



TABLE F-9: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST
LIFT STATION TO PUMP TO HARRISBURG WWTP (2021-2031)

AUGUST 2007
I;Fé“ ITEM DESCRIPTION UNIT] QUA;:IHI UNIT PRICE TOTAL

PUMPS AND PIPING
1 |PUMP REPLACEMENT EA 20]$ 232,000.00 | § 464,000
2 |WATER AND PUMPING TESTS LS 101 3 2,500.00 1 $ 2,500
PUMPS AND PIPING SUBTOTAL S 466,500

BUILDING

3 |ELECTRICAL & CONTROLS UPGRADE LS 1.0} §  70,000.00 | $ 70,000
BUILDING SUBTOTAL 3 70,000

TOTAL ITEMS 1 THROUGH 3

SUBTOTAL CONSTRUCTION COSTS 3 536,500
CONTINGENCY (20%) $ 108,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS $ 644,500
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $ 129,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $ 774,000

C:PRONG0498ONCALCS\PULS & FM\EOPC-080207-lift station
LS HARRISBURG 2031



TABLE F-10: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST
LIFT STATION TO PUMP TO SIOUX FALLS (2021-2031)

AUGUST 2007
[;Eo"'l ITEM DESCRIPTION UNIT| QUANTITY | UNITPRICE | TOTAL
PUMPS AND PIPING ) _
1_|PUMP REPLACEMENT EA 40|'$ 178,000.00 | § 712,000
2 |WATER AND PUMPING TESTS LS 0[S 2,500.00|5 2,500
PUMPS AND PIPING SUBTOTAL $ 714,500
BUILDING _ -
3 |[ELECTRICAL & CONTROLS UPGRADE LS 10| $  110,000.00 | § 110,000
i BUILDING SUBTOTAL $ 110,000
TOTAL ITEMS 1 THROUGH 3
SUBTOTAL CONSTRUCTION COSTS S 824,500
CONTINGENCY (20%) $__ 165,000
PRELIMINARY OPINION OF CONSTRUCTION COSTS $_ 989,500
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $_ 168,000
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $_1,188,000

O:PRONG04980NCALCS\PALS & FM\EOPC-080207-1ift station
LSSIOUX FALLS 2031



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-11: Sequencing Batch Reactor Alternative 2021 Construction Costs

ltem Description Total Cost
PRELIMINARY TREATMENT
Fine Screens (including washer/compactor) 1 ea $ 50,000.00 $50,000
Sampler 1 ea $ 6,500.00 $6,500
Grit Removal Equipment
Structure
Slabs 28 cu yds $  400.00 $11,200
Channel/Foundation Walls 21 cuyds $ 700.00 $14,700
Vortex Chamber Walls 6 cuyds $ 1,000.00 $6,000
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 20 cu yds $ 26.00 $520
Backfill 175 cu yds $ 12.00 $2,100
Grit Equipment (Vortex/Classifier) 1 ea $150,000.00 $150,000
Grit Pumps 1ea $ 15,000.00 $15,000
Process Piping 1 Lump Sum $ 15,000.00 $15,000
Misc. Metals 1 ea $ 5,000.00 $5,000
Slide Gates 1 ea $ 8,000.00 $8,000
Stop Plates 3ea $ 2,500.00 $7,500
Painting 1 Lump Sum $ 15,000.00 $15,000
Flowmeter-Parshall Flume 1 ea $ 7,000.00 $7,000
Headworks Structure
Slabs 128 cu yds $ 400.00 $51,200
Walls 58 cu yds $ 700.00 $40,600
Excavation 930 cu yds $ 8.00 $7,440
Structural Backfill 350 cu yds $ 26.00 $9,100
Backfill 350 cu yds $ 12.00 $4,200
Misc. Metals 1 Lump Sum $ 15,000.00 $15,000
Superstructure 1500 sq ft $ 70.00 $105,000
HVAC Lump Sum 15% $35,000
Plumbing Lump Sum 15% $35,000
Equipment Installation Lump Sum 20% $45,700
Electrical Lump Sum 15% $83,000
Instrumentation & Controls Lump Sum 5% $28,000
Subtotal = $776,800
BIOLOGICAL TREATMENT SPLITTER STRUCTURE
Structure Lump Sum $38,350
Process
Pipe Lump Sum $13,700
Stop Plates 3ea $ 800.00 $2,400
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 70 cu yds 3 26.00 $1,820
Backfill 1000 cu yds $ 12.00 $12,000
Subtotal= $72,270

Page 1



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-11: Sequencing Batch Reactor Alternative 2021 Construction Costs

SBR - BIOLOGICAL TREATMENT

Page 2

Structure
Slab/footing 941 cuyd $  400.00 $376,400
Walls 780 cuyd $ 700.00 $546,000
Excavation 6750 cu yd $ 8.00 $54,000
Backfill 2378 cuyd $ 12.00 $28,536
Structural Backfill 941 cuyd 3 26.00 $24,466
Miscellaneous Structure Lump Sum 4% $41,176
Process
Equipment Package 1 Lump Sum $747,500.00 $747,500
Process/Aeration Piping 1 Lump Sum $100,000.00 $100,000
Painting 1 Lump Sum $ 20,000.00 $20,000
Electrical Lump Sum 10% $194,000
Instrumentation & Controls Lump Sum 0% $0
Subtotal = $2,132,078
EFFLUENT/DISINFECTION STRUCTURE
Flowmeter-Parshall Flume 1 ea $ 7,000.00 $7,000
Sampler 1 ea $ 8,000.00 $8,000
UV Equipment 1 Lump Sum $180,000.00 $180,000
Sluice Gate 1ea $ 8,000.00 $8,000
Structure
Slab/footing 4.5 cuyd $  400.00 $1,800
Walls 10 cu yd $ 700.00 $7,000
Excavation 51 cuvyd $ 8.00 $408
Backfill 25.5 cuyd $ 12.00 $306
Metals (handrail, grating, stairs) 1 Lump Sum $ 20,000.00 $20,000
Electrical 8% $19,000
Instrumentation & Controls 4% $9,000
Subtotal = $260,514
AEROBIC DIGESTION
Existing Digestion Facilities
Primary Digester Concrete
Walls 795 cu yds $ 700.00 $556,500
Slab 435 cu yds $  400.00 $174,000
Excavation 4620 cu yds $ 8.00 $36,960
Backfill 1960 cu yds $ 12.00 $23,520
Structural Backfill 190 cu yds $ 26.00 $4,040
125 hp Blowers 2 ea $ 75,000.00 $150,000
Diffusers and Piping 1 Lump Sum $ 40,000.00 $40,000
Process Pipe and Fittings 1 Lump Sum $ 50,000.00 $50,000
Electrical 14% $145,000
Instrumentation & Controls 5% $52,000
Subtotal = $1,232,920



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-11: Sequencing Batch Reactor Alternative 2021 Construction Costs

THICKENING/DEWATERING BUILDING

RDT 0 EA $182,000.00 $0
RDT Feed Pumps 0 EA $ 20,000.00 $0
RDT-to-Digester Feed Pumps 0 EA $ 25,000.00 $0
Polymer Feed Unit 1 EA $ 15,000.00 $15,000
BFP 1EA $300,000.00 $300,000
BFP Feed Pumps 2 EA $ 20,000.00 $40,000
Conveyor 1 EA $ 60,000.00 $60,000

Process
Piping 1 Lump Sum $ 20,000.00 $20,000
Valves 1 Lump Sum $ 15,000.00 $15,000
Structure 1800 sq ft $ 150.00 $270,000
Footing 30 cu yds $  400.00 $12,000
Slab 35 cu yds $  400.00 $14,000
Misc Concrete 10 cu yds $ 700.00 $7.000
Excavation 100 cu yds $ 8.00 $800
Structuratl Backfill 35 cu yds $ 26.00 $900
Backfill 100 cu yds $ 12.00 $1,200
WAS Holding Tank 1 Lump Sum $ 15,000.00 $15,000
Excavation 1400 cu yds $ 8.00 $11,200
Backfill 500 cu yds $ 12.00 $6,000
Structural Backfill 250 cu yds $ 26.00 $6,500
Walls 130 cu yds $ 700.00 $91,000
Slab 200 cu yds $ 400.00 $80,000
Roofing 1800 sq ft $ 100.00 $180,000
HVAC 6% $63,000
Plumbing 7% $74,500
Electrical 12% $137,500
Instrumentation & Controls 6% $68,700
Subtotal = $1,489,300
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-11: Sequencing Batch Reactor Alternative 2021 Construction Costs

NEW CONTROL BUILDING

Structure 1000 Sq Ft $ 100.00 $100,000
lLaboratory Equip 1 Lump Sum $ 25,000.00 $25,000
Plumbing 1000 Sq Ft $ 20.00 $20,000
HVAC 1000 Sq Ft $ 15.00 $15,000
Roofing 1000 Sq Ft $ 50.00 $50,000
Finishes 1 Lump Sum $ 10,000.00 $10,000
Electrical Modifications 10% $22,000
Instrumentation & Controls 8% $18,000
Subtotal = $260,000

Subtotal $6,223,882
SITEWORK 10% $622,388
Subtotal $6,846,270
GENERAL REQUIREMENTS 10% $685,000
Subtotal $7.531,270
CONTINGENCY 20% $1,506,000
Opinion of Probable Construction Cost $9,037,270

* Based on 2007 costs
0:\PROJIG04980NCALCS\P\opc-081307-WWTP MECHANICAL PLANT ALTERNATIVES-PRELIMINARY COSTS XIs]SBR-2031
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-12: Sequencing Batch Reactor Alternative 2031 Construction Costs

ltem Description Total Cost*
PRELIMINARY TREATMENT
Fine Screens (including washer/compactor) 1 ea $ 50,000.00 $50,000
Sampler 0 ea $ 6,500.00 $0
Grit Removal Equipment $0
Structure $0
Slabs 0 cu yds $ 400.00 $0
Channel/Foundation Walls 0 cu yds $ 700.00 $0
Vortex Chamber Walls 0 cuyds $ 1,000.00 $0
Excavation 0 cuyds $ 8.00 $0
Structural Backfill 0 cu yds $ 26.00 $0
Backfill 0 cu yds $ 12.00 $0
Grit Equipment (Vortex/Classifier) 1 ea $ 150,000.00 $150,000
Grit Pumps 1ea $ 15,000.00 $15,000
Process Piping 1 Lump Sum $ 15,000.00 $15,000
Misc. Metals 1ea $ 5,000.00 $5,000
Slide Gates 1ea $ 8,000.00 $8,000
Stop Plates 3 ea $ 2,500.00 $7,500
Painting 1 Lump Sum $ 15,000.00 $15,000
Flowmeter-Parshall Flume 0ea $ 7,000.00 $0
Headworks Structure $0
Slabs 0 cuyds $ 400.00 $0
Walls 0 cu yds $ 700.00 $0
Excavation 0 cuyds $ 8.00 $0
Structural Backfill 0 cu yds $ 26.00 $0
Backfill 0 cuyds $ 12.00 $0
Misc. Metals 1 Lump Sum $ 15,000.00 $15,000
Superstructure 0sqft $ 70.00 $0
HVAC Lump Sum 0% $0
Plumbing Lump Sum 15% $2,000
Equipment Installation Lump Sum 20% $43,000
Electrical Lump Sum 15% $42,000
Instrumentation & Controls Lump Sum 5% $14,000
Subtotal = $381,500
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-12: Sequencing Batch Reactor Alternative 2031 Construction Costs

Page 2

PRIMARY CLARIFIER

Structure
Walls 376 cu yds $ 700.00 $263,200
Slab 528 cu yds $ 400.00 $211,200
Misc concrete 55 cu yds 3 700.00 $38,500
Excavation 4647 cu yds $ 8.00 $37,176
Structural Backfill 715 cu yds $ 26.00 $18,590
Backfill 2033 cu yds $ 12.00 $24,396
Pump Structure $0
Walls 80 cu yds $ 700.00 $56,000
Slab 50 cu yds $ 400.00 $20,000
Suspended Slab 50 cu yds $ 700.00 $35,000
Misc Metals 3 ea $ 5,000.00 $15,000
Primary Sludge Pumps 3 ea $ 15,000.00 $45,000
Piping & Valves 1 Lump $ 20,000.00 $20,000
Misc Metals 3 ea $ 5,000.00 $15,000
Process $0
4" Pipe 30 lin ft $ 24.00 $720
6" Pipe 135 lin ft $ 36.00 $4,860
18" Pipe 135 lin ft $ 108.00 $14,580
Concrete Encasement 270 lin ft $ 20.00 $5,400
Mechanisms 3ea $ 100,000.00 $300,000
Weirs & Baffles 3ea $ 8,000.00 $24,000
Scum Pumping Structures 3 ea $ 5,000.00 $15,000
Painting 1 Lump Sum $ 20,000.00 $20,000
Equipment Installation Lump Sum 20% $73,800
Electrical Lump Sum 15% $178,000
Instrumentation & Controls Lump Sum 5% $59,000
Subtotal= $1,494,422

PRIMARY CLARIFIER SPLITTER STRUCTURE

Structure 1 Lump Sum $ 38,350.00 $38,350
Process $0
Pipe Lump Sum $0
Slide Gates 3 ea $ 6,000.00 $18,000
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 70 cuyds $ 26.00 $1,820
Backfill 1000 cu yds $ 12.00 $12,000
Subtotal= $74,170



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-12: Sequencing Batch Reactor Alternative 2031 Construction Costs

BIOLOGICAL TREATMENT SPLITTER STRUCTURE

Structure 1 Lump Sum $38,350 $38,350
Process
Pipe 1 Lump Sum $ 13,700.00 $13,700
Stop Plates 3 ea $ 800.00 $2,400
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 70 cu yds $ 12.00 $840
Backfill 1000 cu yds $ 26.00 $26,000
Subtotal = $85,290
SBR - BIOLOGICAL TREATMENT
Structure
Slabffooting 882 cu yd $ 400.00 $352,800
Wallls 595 cu yd $ 700.00 $416,500
Excavation 5688 cu yd $ 8.00 $45,504
Backiill 1412 cu yd $ 12.00 $16,944
Structural Backfill 882 cuyd $ 26.00 $22,932
Miscellaneous Structure Lump Sum 4% $34,200
Process
Equipment Package 1 Lump Sum $ 644,000.00 $644,000
Process/Aeration Piping 1 Lump Sum $ 100,000.00 $100,000
Painting 1 Lump Sum $ 20,000.00 $20,000
Electrical Lump Sum 10% $165,000
Instrumentation & Controls Lump Sum 0% $0
Subtotal = $1,817,880
EFFLUENT/DISINFECTION STRUCTURE
Flowmeter-Parshall Flume 0 ea $ 7,000.00 $0
Sampler Oea $ 8,000.00 $0
UV Equipment 0 Lump Sum $ 115,000.00 $0
Sluice Gate 0ea $ 8,000.00 $0
Structure 0 Lump Sum $ 30,000.00 $0
Electrical 8% $0
instrumentation & Controls 4% $0
Subtotal = $0
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-12: Sequencing Batch Reactor Alternative 2031 Construction Costs

ANAEROBIC DIGESTION CONVERSION
Existing Digestion Facilities
Selective Demolition

Aeration System 1 Lump Sum $ 20,000.00 $20,000
Digester Cleaning 2 ea $ 5,000.00 $10,000
New Digestion Facilities $0
Dual-fuel Boiler 2ea $ 100,000.00 $200,000
Heat Exchanger 2 $ 20,000.00 $40,000
Recirculation Pumps 1 $ 30,000.00 $30,000
Equipment Building 1 $ 62,500.00 $62,500
Waste Gas Burner, Piping, & Controls 1 Lump Sum $ 100,000.00 $100,000
Primary Digester Mixing System 1ea $ 75,000.00 $75,000
Primary Digester Covers-fixed 1ea $ 125,000.00 $125,000
Secondary Digester Cover-floating 1ea $ 200,000.00 $200,000
Process Pipe and Fittings 1 Lump Sum $ 25,000.00 $25,000
Electrical 14% $120,000
Instrumentation & Controls 5% $43,000
Subtotal = $1,050,500
THICKENING/DEWATERING BUILDING

RDT 1EA $ 182,000.00 $182,000
RDT Feed Pumps 2 EA $ 20,000.00 $40,000
RDT-to-Digester Feed Pumps 2 EA $ 25,000.00 $50,000
Polymer Feed Unit 1EA $ 15,000.00 $15,000
BFP 0 EA $ 300,000.00 $0
BFP Feed Pumps 0 EA $ 20,000.00 30
Conveyor 0 EA $ 60,000.00 $0

Process
Piping 0 Lump Sum $ 20,000.00 $0
Valves 0 Lump Sum $ 15,000.00 $0
Structure 0 sq ft $ 150.00 $0
Footing 0 cu yds $ 400.00 $0
Siab 0 cu yds $ 400.00 $0
Misc Concrete 0 cuyds $ 700.00 $0
Excavation 0 cu yds $ 8.00 $0
Structural Backfill 0 cuyds $ 26.00 $0
Backfill ' 0 cuyds $ 12.00 $0
WAS Holding Tank 0 Lump Sum $ 15,000.00 $0
Excavation 0 cu yds $ . 8.00 $0
Backfill 0 cu yds $ 12.00 $0
Structural Backfill 0 cuyds $ 26.00 $0
Walls 0 cu yds $ 700.00 $0
Slab 0 cu yds $ 400.00 $0
Roofing 0sqft $ 100.00 $0
HVAC 6% $15,800
Plumbing 7% $18,700
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-12: Sequencing Batch Reactor Alternative 2031 Construction Costs

Electrical 12% $34,400
Instrumentation & Controls 6% $17,200
Subtotal = $373,100

NEW CONTROL BUILDING
Structure 0 Sq Ft $ 100.00 $0
Labaratory Equip 0 Lump Sum $ 25,000.00 $0
Plumbing 0 SqFt $ 20.00 $0
HVAC 0 Sqg Ft $ 15.00 $0
Roofing 0 Sq Ft $ 50.00 $0
Finishes 0 Lump Sum $ 10,000.00 $0
Electrical Modifications 10% $0
Instrumentation & Controls 8% $0
Subtotal = $0
Subtotal $5,276,862
SITEWORK 10% $527,686
Subtotal $5,804,548
GENERAL REQUIREMENTS 10% $580,000
Subtotal $6,384,548
CONTINGENCY 20% $1,277,000
Opinion of Probable Construction Cost $7,661,548

* Based on 2007 costs

O:\PROJ\604980\CALCS\P\[opc-081307-WWTP MECHANICAL PLANT ALTERNATIVES-PRELIMINARY COSTS.xIs]SBR-2031
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CITY OF HARRISBURG, SOUTH DAKOTA

WASTEWATER TREATMENT IMPROVEMENTS

OPINION OF PROBABLE PROJECT COST
October 24, 2007

TABLE F-13: Conventional Activated-Sludge Alternative 2021 Construction Costs

Iltem Description

PRELIMINARY TREATMENT
Fine Screens (including washer/compactor)
Sampler
Grit Removal Equipment

Structure
Slabs
Channel/Foundation Walls
Vortex Chamber Walls
Excavation
Structural Backfill
Backfill
Grit Equipment (Vortex/Classifier)
Grit Pumps
Process Piping
Misc. Metals
Slide Gates
Stop Plates
Painting
Flowmeter-Parshall Flume
Headworks Structure
Slabs
Walls
Excavation
Structural Backfill
Backfill
Misc. Metals
Superstructure
HVAC
Plumbing
Equipment Instaliation
Electrical
Instrumentation & Controls

BIOLOGICAL TREATMENT SPLITTER STRUCTURE

Structure
Process

Pipe

Stop Plates
Excavation
Structural Backfill
Backfill

1 ea $ 50,000.00
1 ea $ 6,500.00
28 cuyds $ 400.00
21 cuyds $ 700.00
6 cuyds $ 1,000.00
500 cu yds $ 8.00
20 cuyds $ 26.00
175 cuyds $ 12.00
1 ea $ 150,000.00
1 ea $ 15,000.00
1 Lump Sum $ 15,000.00
1 ea $ 5,000.00
1 ea $ 8,000.00
3ea $ 2,500.00
1 Lump Sum $ 15,000.00
1 ea $ 7,000.00
128 cuyds $ 400.00
58 cuyds $ 700.00
930 cu yds $ 8.00
350 cu yds $ 26.00
350 cu yds $ 12.00
1 Lump Sum $ 15,000.00
1500 sq it $ 70.00
Lump Sum 15%
Lump Sum 15%
Lump Sum 20%
Lump Sum 15%
Lump Sum 5%
Subtotal =
Lump Sum
Lump Sum
3 ea $ 800.00
500 cu yds $ 8.00
70 cuyds $ 26.00
1000 cu yds $ 12.00
Subtotal=

Page 1

Total Cost

$50,000
$6,500

$11,200
$14,700
$6,000
$4,000
$520
$2,100
$150,000
$15,000
$15,000
$5,000
$8,000
$7,500
$15,000
$7,000

$51,200
$40,600
$7,440
$9,100
$4,200
$15,000
$105,000
$35,000
$35,000
$45,700
$83,000
$28,000
$776,800

$38,350

$13,700
$2,400
$4,000
$1,820
$12,000

$72,270



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

TABLE F-13: Conventional Activated-Sludge Alternative 2021 Construction Costs

CONVENTIONAL AS - BIOLOGICAL TREATMENT

Structure
Slab/footing 905.2 cuyd $ 400.00 $362,080
Walls 566.6 cu yd $ 700.00 $396,620
Excavation 5237 cuyd $ 8.00 $41,896
Backill 1877 cu yd $ 12.00 $22,524
Structural Backfill 905.2 cuyd $ 26.00 $23,535
Miscellaneous Structure Lump Sum 4% $33,866
Process
75 Hp Blowers 3 ea $  45,000.00 $135,000
Alir Piping 1 Lump Sum $ 70,000.00 $70,000
Diffusers 1 Lump Sum $ 150,000.00 $150,000
Baffles 1 Lump Sum $ 50,000.00 $50,000
Painting 1 Lump Sum $ 10,000.00 $10,000
Elecftrical Lump Sum 10% $130,000
Instrumentation & Controls Lump Sum 4% $52,000
Subtotal = $1,477,521
SECONDARY CLARIFIER SPLITTER STRUCTURE
Structure Lump Sum $38,350
Pracess
Pipe Lump Sum $13,700
Stop Plates 3ea $ 800.00 $2,400
Excavation 500 cu yds $ 8.00 . $4,000
Structural Backfill 70 cu yds $ 26.00 $1,820
Backfill 1000 cu yds $ 12.00 $12,000
Subtotal= $72,270
SECONDARY CLARIFIER
Clarifier Structure
Concrete Structures 1 Lump Sum $ 375,000.00 $375,000
Miscellaneous Structures 1 Lump Sum $  40,000.00 $40,000
Secondary Solids Handling
Incl. WAS, RAS, scum, structures 1 Lump Sum $ 1,000,000.00 $1,000,000
Process
Equipment (incl. installation) 1 Lump Sum $ 260,000.00 $260,000
Piping 1 Lump Sum $ 25,000.00 $25,000
Electrical Lump Sum 10% $170,000
Instrumentation & Controls Lump Sum 4% $68,000
Subtotal= $1,938,000
EFFLUENT/DISINFECTION STRUCTURE
Flowmeter-Parshall Flume 1ea $ 7,000.00 $7,000
Sampler 1ea $ 8,000.00 $8,000
UV Equipment 1 Lump Sum $ 120,000.00 $120,000
Sluice Gate 1ea $ 8,000.00 $8,000
Structure
Slab/footing 4.5 cuyd $ 400.00 $1,800
Walls 10 cu yd $ 700.00 $7,000
Excavation 51 cu yd $ 8.00 $408
Backfill 25.5 cuyd $ 12.00 $306
Metals (handrail, grating, stairs) 1 Lump Sum $ 20,000.00 $20,000
Electrical 8% $14,000
Instrumentation & Controls 4% $7,000
Subtotal = $193,514
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

TABLE F-13: Conventional Activated-Sludge Alternative 2021 Construction Costs

AEROBIC DIGESTION
Existing Digestion Facilities
Primary Digester Concrete

Walls 795 cuyds $ 700.00 $556,500
Slab 435 cu yds $ 400.00 $174,000
Excavation 4620 cu yds 3 8.00 $36,960
Backfill 1960 cu yds $ 12.00 $23,520
Structural Backfill 190 cu yds $ 26.00 $4,940
125 hp Blowers 2 ea $ 75,000.00 $150,000
Diffusers and Piping 1 Lump Sum $ 40,000.00 $40,000
Process Pipe and Fittings 1 Lump Sum $ 50,000.00 $50,000
Electrical 14% $145,000
Instrumentation & Controls 5% $52,000
Subtotal = $1,232,920
THICKENING/DEWATERING BUILDING

RDT 0 EA $ 182,000.00 $0
RDT Feed Pumps 0 EA $ 20,000.00 $0
RDT-to-Digester Feed Pumps 0 EA $ 25,000.00 $0
Polymer Feed Unit 1 EA $ 15,000.00 $15,000
BFP 1 EA $ 300,000.00 $300,000
BFP Feed Pumps 2 EA $  20,000.00 $40,000
Conveyor 1 EA $ 60,000.00 $60,000

Process
Piping 1 Lump Sum $  20,000.00 $20,000
Valves 1 Lump Sum $ 15,000.00 $15,000
Structure 1800 sq ft $ 150.00 $270,000
Footing 30 cu yds $ 400.00 $12,000
Slab 35 cuyds $ 400.00 $14,000
Misc Concrete 10 cu yds $ 700.00 $7,000
Excavation 100 cuyds $ 8.00 $800
Structural Backfiil 35 cuyds $ 26.00 $900
Backfill 100 cu yds $ 12.00 $1,200
WAS Holding Tank 1 Lump Sum $ 15,000.00 $15,000
Excavation 1400 cu yds $ 8.00 $11,200
Backfill 500 cuyds $ 12.00 $6,000
Structural Backfill 250 cuyds $ 26.00 $6,500
Walls 130 cu yds $ 700.00 $91,000
Slab 200 cuyds $ 400.00 $80,000
Roofing 1800 sq ft $ 100.00 $180,000
HVAC 6% $63,000
Plumbing % $74,500
Electrical 12% $137,500
Instrumentation & Controls 6% $68,700
Subtotal = $1,489,300
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

TABLE F-13: Conventional Activated-Sludge Alternative 2021 Construction Costs

NEW CONTROL BUILDING

Structure 1000 Sq Ft $ 100.00 $100,000
Laboratory Equip 1 Lump Sum $ 25,000.00 $25,000
Plumbing 1000 Sq Ft $ 20.00 $20,000
HVAC 1000 Sq Ft $ 15.00 $15,000
Roofing 1000 Sq Ft $ 50.00 $50,000
Finishes 1 Lump Sum $ 10,000.00 $10,000
Electrical Modifications 10% $22,000
Instrumentation & Controls 8% $18,000
Subtotal = $260,000

Subtotal $7,512,595
SITEWORK 10% . $751,260
Subtotal $8,263,855
GENERAL REQUIREMENTS 10% $826,000
Subtotal $9,089,855
CONTINGENCY 20% $1,818,000
Opinion of Probable Construction Cost $10,907,855

* Based on 2007 costs

OAPROJ604980\CALCS\PYopc-081307-WWTP MECHANICAL PLANT ALTERNATIVES-PRELIMINARY COSTS.xis]Conv AS-2021
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST

October 24, 2007

Table F-14: Conventional Activated-Sludge Alternative 2031 Construction Costs

Item Description

PRELIMINARY TREATMENT
Fine Screens (including washer/compactor)

Sampler

Grit Removal Equipment

Structure
Slabs

Channel/Foundation Walis
Vortex Chamber Walls

Excavation

Structural Backfill

Backfill

Grit Equipment (Vortex/Classifier)

Grit Pumps
Process Piping
Misc. Metals
Slide Gates
Stop Plates
Painting

Flowmeter-Parshall Flume
Headworks Structure

Slabs
Walls
Excavation

Structural Backfill

Backfill

Misc. Metals
Superstructure
HVAC
Plumbing

Equipment Installation

Electrical

Instrumentation & Controls

1 ea
0 ea

0 cuyds

0 cuyds

0 cuyds

0 cuyds

0 cuyds

0 cuyds
1ea

1 ea

1 Lump Sum
1 ea

1 ea

3 ea

1 Lump Sum
0 ea

0 cuyds

0 cuyds

0 cuyds

0 cuyds

0 cuyds

1 Lump Sum

0 sqft
Lump Sum
Lump Sum
Lump Sum
Lump Sum
Lump Sum

Page 1

$ 50,000.00
$ 6,500.00

400.00
700.00
1,000.00
8.00
26.00
12.00
$150,000.00
15,000.00
15,000.00
5,000.00
8,000.00
2,500.00
15,000.00
7,000.00

PO

400.00

700.00

8.00

26.00

12.00

15,000.00

70.00

0%

15%

20%

15%

5%
Subtotal =

R AP OB €D € P P A P P

Total Cost*

$50,000
$0

$0

$0

$0

$0

$0

$0

$0

$0
$150,000
$15,000
$15,000
$5,000
$8,000
$7,500
$15,000
$0

$0

$0

$0

$0

$0

$0
$15,000
$0

$0
$2,000
$43,000
$42.000
$14,000

$381,500



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
. OPINION OF PROBABLE PRQJECT COST
October 24, 2007

Table F-14: Conventional Activated-Sludge Alternative 2031 Construction Costs

PRIMARY CLARIFIER

Structure
Walls 376 cu yds $  700.00 $263,200
Slab 528 cu yds $ 400.00 $211,200
Misc concrete 55 cu yds $ 700.00 $38,500
Excavation 4647 cu yds $ 8.00 $37,176
Structural Backfill 715 cu yds $ 26.00 $18,590
Backfill 2033 cu yds $ 12.00 $24,396
Pump Structure $0
Walls 80 cu yds $ 700.00 $56,000
Slab 50 cu yds $ 400.00 $20,000
Suspended Slab 50 cu yds $ 700.00 $35,000
Misc Metals 3 ea $ 5,000.00 $15,000
Primary Sludge Pumps 3 ea $ 15,000.00 $45,000
Piping & Valves 1 Lump $ 20,000.00 $20,000
Misc Metals 3 ea $ 5,000.00 $15,000
Process $0
4" Pipe 30 lin ft $ 24.00 $720
6" Pipe 135 lin ft $ 36.00 $4,860
18" Pipe 135 lin ft $  108.00 $14,580
Concrete Encasement 270 lin ft $ 20.00 $5,400
Mechanisms 3ea $100,000.00 $300,000
Weirs & Baffles 3 ea $ 8,000.00 $24,000
Scum Pumping Structures 3ea $ 5,000.00 $15,000
Painting 1 Lump Sum $ 20,000.00 $20,000
Equipment Installation Lump Sum 20% $73,800
Electrical Lump Sum 15% $178,000
Instrumentation & Controls Lump Sum 5% $59,000
Subtotal= $1,494,422

PRIMARY CLARIFIER SPLITTER STRUCTURE

Structure 1 Lump Sum $ 38,350.00 $38,350
Process $0
Pipe Lump Sum $0
Slide Gates 3ea $ 6,000.00 $18,000
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 70 cu yds $ 26.00 $1,820
Backiill 1000 cu yds $ 12.00 $12,000
Subtotal= $74,170
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-14: Conventional Activated-Sludge Alternative 2031 Construction Costs

BIOLOGICAL TREATMENT SPLITTER STRUCTURE

Structure
Process

Pipe

Stop Plates
Excavation
Structural Backdfill
Backfill

CONVENTIONAL AS - BIOLOGICAL TREATMENT
Structure
Slab/footing
Walls
Excavation
Backfill
Structural Backfilt
Miscellaneous Structure
Process
75 Hp Blowers
Air Piping
Diffusers
Baffles
Painting
Electrical
Instrumentation & Controls

SECONDARY CLARIFIER SPLITTER STRUCTURE
Structure
Process
Pipe
Stop Plates
Excavation
Structural Backfill
Backfill

Lump Sum

Lump Sum
0ea
0 cuyds
0 cuyds
0 cu yds

0 cuvyd

0 cuyd

0 cuyd

0 cuyd

0 cuyd
Lump Sum

2ea

1 Lump Sum

0 Lump Sum

0 Lump Sum

0 Lump Sum
Lump Sum
Lump Sum

Lump Sum

Lump Sum
0ea
0 cuyds
0 cu yds
0 cu vds
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$ 800.00
$ 8.00
$ 26.00
$ 12.00
Subtotal=
$ 400.00
$ 700.00
$ 8.00
$ 12.00
$ 26.00
4%
$ 45,000.00
$ 25,000.00
$150,000.00
$ 50,000.00
$ 10,000.00
10%
4%
Subtotal =
$ 800.00
$ 8.00
$ 26.00
$ 12.00
Subtotal=

$0

$0
$0
$0
$0
$0

$0

$0
$0
$0
$0
$0
$0

$90,000
$25,000
$0

$0

$0
$12,000
$5,000

$132,000
$0

$0
$0
$0
$0
$0

$0



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-14: Conventional Activated-Sludge Alternative 2031 Construction Costs

SECONDARY CLARIFIER
Clarifier Structure

Concrete Structures 1 Lump Sum $200,000.00 $200,000
Miscellaneous Structures 1 Lump Sum $ 10,000.00 $10,000
Secondary Solids Handling
incl. WAS, RAS, scum, structures 1 Lump Sum $ - $0
Process
Equipment (incl. installation) 1 Lump Sum $130,000.00 $130,000
Piping 1 Lump Sum $ 10,000.00 $10,000
Electrical Lump Sum 10% $35,000
Instrumentation & Controls Lump Sum 4% $14,000
Subtotal= $399,000
EFFLUENT/DISINFECTION STRUCTURE
Flowmeter-Parshall Flume 0 ea $ 7,000.00 $0
Sampler 0 ea $ 8,000.00 $0
UV Equipment 1 Lump Sum $ 60,000.00 $60,000
Sluice Gate 0ea $ 8,000.00 $0
Structure 0 Lump Sum $ 30,000.00 $0
Electrical 8% $5,000
Instrumentation & Controls 4% $2,000
Subtotal = $67,000
ANAEROBIC DIGESTION CONVERSION
Existing Digestion Facilities
Selective Demolition
Aeration System 1 Lump Sum $ 20,000.00 $20,000
Digester Cleaning 2 ea $ 5,000.00 $10,000
New Digestion Facilities $0
Dual-fuel Boiler 2 ea $100,000.00 $200,000
Heat Exchanger 2 ea $ 20,000.00 $40,000
Recirculation Pumps 1ea $ 30,000.00 $30,000
Equipment Building 1ea $ 62,500.00 $62,500
Waste Gas Burner, Piping, & Controls 1 Lump Sum $100,000.00 $100,000
Primary Digester Mixing System 1 ea $ 75,000.00 $75,000
Primary Digester Covers-fixed 1ea $125,000.00 $125,000
Secondary Digester Cover-floating 1 ea $200,000.00 $200,000
Process Pipe and Fittings 1 Lump Sum $ 25,000.00 $25,000
Electrical 14% $120,000
Instrumentation & Controls 5% $43,000
Subtotal = $1,050,500
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION CF PROBABLE PROJECT COST
October 24, 2007

Table F-14: Conventional Activated-Sludge Alternative 2031 Construction Costs

THICKENING/DEWATERING BUILDING

RDT 1 EA $182,000.00 $182,000
RDT Feed Pumps 2 EA $ 20,000.00 $40,000
RDT-to-Digester Feed Pumps 2 EA $ 25,000.00 $50,000
Polymer Feed Unit 1EA $ 15,000.00 $15,000
BFP 0 EA $300,000.00 $0
BFP Feed Pumps 0 EA $ 20,000.00 $0
Conveyor 0 EA $ 60,000.00 $0

Process 0
Piping 0 Lump Sum $ 20,000.00 $0
Valves 0 Lump Sum $ 15,000.00 $0
Structure 0 sqft 3 150.00 $0
Footing 0 cuyds $  400.00 $0
Slab 0 cuyds $  400.00 $0
Misc Concrete 0 cuyds $  700.00 $0
Excavation 0 cu yds $ 8.00 $0
Structural Backfill 0 cuyds $ 26.00 $0
Backfill 0 cuyds $ 12.00 $0
WAS Holding Tank 0 Lump Sum $ 15,000.00 $0
Excavation 0 cuyds $ 8.00 $0
Backfill 0 cuyds $ 12.00 $0
Structural Backfill 0 cuyds $ 26.00 $0
Walls 0 cuyds $ 700.00 $0
Slab 0 cuyds $  400.00 $0
Roofing 0 sqft $  100.00 $0
HVAC 6% $15,800
Plumbing 7% $18,700
Electrical 12% $34,400
Instrumentation & Controls 6% $17,200
Subtotal = $373,100

NEW CONTROL BUILDING

Structure 0 SqFt $ 100.00 $0
Laboratory Equip 0 Lump Sum $ 25,000.00 $0
Plumbing 0 SqFt $ 20.00 $0
HVAC 0 SqFt $ 15.00 $0
Roofing 0 SgFt $ 50.00 $0
Finishes 0 Lump Sum $ 10,000.00 $0
Electrical Modifications 10% $0
Instrumentation & Controls 8% $0
Subtotal = $0
Subtotal $3,971,692
SITEWORK 10% $397,169
Subtotal $4,368,861
GENERAL REQUIREMENTS 10% $437,000
Subtotal $4,805,861
CONTINGENCY 20% $961,000
Opinion of Probable Construction Cost $5,766,861

* Based on 2007 costs

O:\PROAG04980\CALCS\P\[opc-081307-WWTP MECHANIGAL PLANT ALTERNATIVES-PRELIMINARY COSTS xIs]Conv AS-2031
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-15: Membrane Biological Reactor Alternative 2021 Construction Costs

Item Description Total Cost
PRELIMINARY TREATMENT
Fine Screens (including washer/compactor) 1 ea $ 200,000.00 $200,000
Sampler 1ea $ 6,500.00 $6,500
Grit Removal Equipment
Structure
Slabs 28 cuyds $ 400.00 $11,200
Channel/Foundation Walls 21 cuyds $ 700.00 $14,700
Vortex Chamber Walls 6 cu yds $ 1,000.00 $6,000
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 20 cuyds $ 26.00 $520
Backfill 175 cu yds $ 12.00 $2,100
Grit Equipment (Vortex/Classifier) 1ea $ 150,000.00 $150,000
Grit Pumps 1ea $ 15,000.00 $15,000
Process Piping 1 Lump Sum $ 15,000.00 $15,000
Misc. Metals 1 ea $ 5,000.00 $5,000
Slide Gates 1 ea $ 8,000.00 $8,000
Stop Plates 3 ea $  2,500.00 $7.500
Painting 1 Lump Sum $ 15,000.00 $15,000
Flowmeter-Parshall Flume 1ea $ 7,000.00 $7,000
Headworks Structure
Slabs 128 cu yds $ 400.00 $51,200
Walls 58 cu yds $ 700.00 $40,600
Excavation 930 cu yds $ 8.00 $7,440
Structural Backfill 350 cu yds $ 26.00 $9,100
Backill 350 cu yds $ 12.00 $4,200
Misc. Metals 1 Lump Sum $ 15,000.00 $15,000
Superstructure 1500 sq ft $ 70.00 $105,000
HVAC Lump Sum 15% $35,000
Plumbing Lump Sum 15% $35,000
Equipment Installation Lump Sum 20% $75,700
Electrical Lump Sum 15% $105,000
Instrumentation & Controls Lump Sum 5% $35,000
Subtotal = $985,800
BIOLOGICAL TREATMENT SPLITTER STRUCTURE
Structure Lump Sum $38,350
Process
Pipe Lump Sum $13,700
Stop Plates 3 ea $ 800.00 $2,400
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 70 cuyds $ 26.00 $1,820
Backfill 1000 cu yds $ 12.00 $12,000
Subtotal= $72,270
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MEMBRANE - BIOLOGICAL TREATMENT

Structure
Slabffooting
Walls
Excavation
Backfill
Structural Backiill
Miscellaneous Structure
Process
75 Hp Blowers
Air Piping
Diffusers
Baffles
Painting
Electrical
Instrumentation & Controls

MEMBRANE CLARIFICATION

Membrane Module Tank Structure

Slabffooting
Walls
Excavation

Membrane Module Equipment Bldg
Membrane Process Equipment Package

Electricafl
Instrumentation & Controls

EFFLUENT/DISINFECTION STRUCTURE

Flowmeter-Parshall Flume
Sampler
UV Equipment
Sluice Gate
Structure
Slab/footing
Walls
Excavation
Backfill

Metals (handrail, grating, stairs)

Electrical
Instrumentation & Controls

AEROBIC DIGESTION
Existing Digestion Facilities

Primary Digester Concrete
Walls
Slab

Excavation

Backfill

Structural Backfill

125 hp Blowers

Diffusers and Piping

Process Pipe and Fittings

Electrical

Instrumentation & Controls

441 cuyd
350 cu yd
2700 cu yd
1130 cu yd
441 cuyd
Lump Sum

3 ea

1 Lump Sum

1 Lump Sum

1 Lump Sum

1 Lump Sum
Lump Sum
Lump Sum

45 cuyd
142 cu yd
350 cu yd
1 Lump Sum
1 Lump Sum
Lump Sum
Lump Sum

1ea
1 ea
1 Lump Sum
1 ea

4.5 cuyd

10 cu yd

51 cu yd

255 cuyd
1 Lump Sum

795 cu yds
435 cu yds
4620 cu yds
1960 cu yds
190 cu yds
2 ea
1 Lump Sum
1 Lump Sum

Page 2

€ P P

PR P

400.00

700.00

8.00

12.00

26.00
5%

45,000.00
65,000.00
80,000.00
30,000.00
10,000.00
10%
4%

Subtotal =

$
$
$

400.00
700.00
8.00

$ 665,300.00
$2,152,600.00

10%
0%

Subtotal=

$

8%
4%

7,000.00
8,000.00
120,000.00
8,000.00

400.00
700.00
8.00
12.00
20,000.00

Subtotal =

$
$
$
$
$
$
$
$

26.00
75,000.00
40,000.00
50,000.00

14%
5%

Subtotal =

$176,400
$245,000
$21,600
$13,560
$11,466
$23,401

$135,000
$65,000
$80,000
$30,000
$10,000
$34,000
$14,000

$859,427

$18,000
$99,400
$2,800
$665,300
$2,152,600
$282,000
$0

$3,220,100

$7,000
$8,000
$120,000
$8,000

$1,800
$7,000
$408
$306
$20,000
$14,000
$7,000

$193,514

$556,500
$174,000
$36,960
$23,520
$4,940
$150,000
$40,000
$50,000
$145,000
$52,000

$1,232,920



THICKENING/DEWATERING BUILDING

RDT 0 EA $ 182,000.00 $0
RDT Feed Pumps 0 EA $ 20,000.00 $0
RDT-to-Digester Feed Pumps 0 EA $ 25,000.00 $0
Polymer Feed Unit 1 EA $ 15,000.00 $15,000
BFP 1 EA $ 300,000.00 $300,000
BFP Feed Pumps 2 EA $ 20,000.00 $40,000
Conveyor 1EA $ 60,000.00 $60,000
Process

Piping 1 Lump Sum $ 20,000.00 $20,000
Valves 1 Lump Sum $ 15,000.00 $15,000
Structure 1800 sq ft $ 150.00 $270,000
Footing 30 cuyds $ 400.00 $12,000
Slab 35 cuyds $ 400.00 $14,000
Misc Concrete 10 cu yds $ 700.00 $7,000
Excavation 100 cu yds $ 8.00 $800
Structural Backfill 35 cuyds $ 26.00 $900
Backfill 100 cu yds $ 12.00 $1,200
WAS Holding Tank 1 Lump Sum $ 15,000.00 $15,000
Excavation 1400 cu yds $ 8.00 $11,200
Backfilt 500 cu yds $ 12.00 $6,000
Structural Backfill 250 cu yds $ 26.00 $6,500
Walls 130 cu yds $ 700.00 $91,000
Slab 200 cu yds $ 400.00 $80,000
Roofing 1800 sq ft $ 100.00 $180,000
HVAC 6% $63,000
Plumbing 7% $74,500
Electrical . 12% $137,500
Instrumentation & Controls 6% $68,700
Subtotal = $1,489,300

NEW CONTROL BUILDING
Structure 1000 Sq Ft $ 100.00 $100,000
Laboratory Equip 1 Lump Sum $  25,000.00 $25,000
Plumbing 1000 Sq Ft $ 20.00 $20,000
HVAC 1000 Sq Ft $ 15.00 $15,000
Rocofing 1000 Sq Ft $ 50.00 $50,000
Finishes 1 Lump Sum $ 10,000.00 $10,000
Electrical Modifications 10% $22,000
Instrumentation & Controls 8% $18,000
Subtotal = $260,000
Subtotal $8,313,331
SITEWORK 10% $831,333
Subtotal $9,144,664
GENERAL REQUIREMENTS 10% $914,000
Subtotal $10,058,664
CONTINGENCY 20% $2,012,000
Opinion of Probable Construction Cost $12,070,664

* Based on 2007 costs
O:\PROJ\604980MCALCS\Popc-081307-WWTP MECHANICAL PLANT ALTERNATIVES-PRELIMINARY COSTS xIs]Membrane-202*
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST

October 24, 2007

Table F-16: Membrane Biological Reactor Alternative 2031 Construction Costs

ltem Description

PRELIMINARY TREATMENT
Fine Screens (including washer/compactor)

Sampler

Grit Removal Equipment

Structure
Slabs

Channel/Foundation Walls
Vortex Chamber Wails

Excavation

Structural Backfill

Backfill

Grit Equipment (Vortex/Classifier)

Grit Pumps
Process Piping
Misc. Metals
Slide Gates
Stop Plates
Painting

Flowmeter-Parshall Flume
Headworks Structure

Slabs
Walls
Excavation

Structural Backfill

Backfill

Misc. Metals
Superstructure
HVAC
Plumbing

Equipment Installation

Electrical

Instrumentation & Controls

1 ea
0 ea

0 cu yds

0 cu yds

0 cu yds

0 cu yds

0 cu yds

0 cu yds

1 ea

1 ea

1 Lump Sum
1 ea

1 ea

3 ea

1 Lump Sum
0ea

0 cu yds

0 cu yds

0 cu yds

0 cu yds

0 cu yds

1 Lump Sum

0 sq ft
Lump Sum
Lump Sum
Lump Sum
Lump Sum
Lump Sum

Page 1

200,000.00
6,500.00

3 €A

400.00
700.00
1,000.00
8.00
26.00
12.00
150,000.00
15,000.00
15,000.00
5,000.00
8,000.00
2,500.00
15,000.00
7,000.00

400.00
700.00
8.00
26.00
12.00
15,000.00
70.00
0%
15%
20%
15%
5%

R PO P A R R i R

Subtotal =

Total Cost*

$200,000
$0

$0

$0

$0

$0

$0

%0

$0

$0
$150,000
$15,000
$15,000
$5,000
$8,000
$7,500
$15,000
$0

$0

$0

$0

$0

$0

$0
$15,000

$65,000
$22,000

$592,500



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-16: Membrane Biological Reactor Alternative 2031 Construction Costs

PRIMARY CLARIFIER

Structure
Walls 376 cu yds $ 700.00 $263,200
Slab 528 cu yds $ 400.00 $211,200
Misc concrete 55 cu yds $ 700.00 $38,500
Excavation 4647 cu yds 3 8.00 $37,176
Structural Backfill 715 cu yds $ 26.00 $18,590
Backfill 2033 cu yds $ 12.00 $24,396
Pump Structure $0
Walls 80 cu yds $ 700.00 $56,000
Slab 50 cu yds $ 400.00 $20,000
Suspended Slab 50 cu yds $ 700.00 $35,000
Misc Metals 3ea $ 5,000.00 $15,000
Primary Sludge Pumps 3 ea $ 15,000.00 $45,000
Piping & Valves 1 Lump $  20,000.00 $20,000
Misc Metals 3 ea $ 5,000.00 $15,000
Process $0
4" Pipe 30 lin ft $ 24.00 $720
6" Pipe 135 lin ft $ 36.00 $4,860
18" Pipe 135 lin ft $ 108.00 $14,580
Concrete Encasement 270 lin ft $ 20.00 $5,400
Mechanisms 3ea $ 100,000.00 $300,000
Weirs & Baffles 3ea $ 8,000.00 $24,000
Scum Pumping Structures Jea $ 5,000.00 $15,000
Painting 1 Lump Sum $ 20,000.00 $20,000
Equipment Installation Lump Sum 20% $73,800
Electrical Lump Sum 15% $178,000
Instrumentation & Controls Lump Sum 5% $59,000
Subtotal= $1,494,422

PRIMARY CLARIFIER SPLITTER STRUCTURE

Structure 1 Lump Sum $ 38,350.00 $38,350
Process $0
Pipe Lump Sum ' $0
Slide Gates 3ea $ 6,000.00 $18,000
Excavation 500 cu yds $ 8.00 $4,000
Structural Backfill 70 cuyds $ 26.00 $1,820
Backfill 1000 cu yds $ 12.00 $12,000
Subtotal= $74,170
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CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEM ENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-16: Membrane Biological Reactor Alternative 2031 Construction Costs

BIOLOGICAL TREATMENT SPLITTER STRUCTURE

Structure
Process

Pipe

Stop Plates
Excavation
Structural Backfill
Backfill

MEMBRANE - BIOLOGICAL TREATMENT
Structure
Slab/footing
Walls
Excavation
Backfill
Structural Backfill
Miscellaneous Structure
Process
75 Hp Blowers
Air Piping
Diffusers
Baffles
Painting
Electrical
Instrumentation & Controls

MEMBRANE CLARIFICATION
Membrane Module Tank Structure
Slab/footing
Walls
Excavation
Membrane Module Equipment Bldg
Membrane Process Equipment Package
Electrical
Instrumentation & Controls

EFFLUENT/DISINFECTION STRUCTURE
Flowmeter-Parshall Flume
Sampler
UV Equipment
Sluice Gate
Structure
Electrical
Instrumentation & Controls

1 Lump Sum

1 Lump Sum
3 ea
500 cu yds
70 cu yds
1000 cu yds

645 cu yd
484 cu yd
3800 cu yd
1460 cu yd
644 cu yd
Lump Sum

2 ea

1 Lump Sum

1 Lump Sum

1 Lump Sum

1 Lump Sum
Lump Sum
Lump Sum

45 cu yd
142 cu yd
350 cu yd
1 Lump Sum
1 Lump Sum
Lump Sum
Lump Sum

0 ea
O ea
1 Lump Sum
0ea
0 Lump Sum

Page 3

$38,350

$ 13,700.00
$ 800.00
3 8.00
$ 26.00
$ 12.00
Subtotal=

$ 400.00
$ 700.00
$ 8.00
$ 12.00
5 26.00
5%

45,000.00
15,000.00
335,000.00
15,000.00
10,000.00
10%
4%

€ R P&

Subtotal =

$ 400.00
$ 700.00
$ 8.00
$ 670,320.00
$ 2,152,600.00
10%
0%
Subtotal=

$ 7,000.00
$ 8,000.00
$  60,000.00
$ 8,000.00
$  30,000.00
8%

4%

Subtotal =

$38,350

$13,700
$2,400
$4,000
$1.820
$12,000
$72,270

$258,000
$338,800
$30,400
$17.520
$16,744
$33,073

$90,000
$15,000
$35,000
$15,000
$10,000
$20,000

$8,000

$887,537

$18,000
$99,400
$2,800
$670,320
$2,152,600
$282,000
$0

$3,225,120

$0

$0
$60,000
$0

$0
$5,000
$2,000
$67,000



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-16: Membrane Biological Reactor Alternative 2031 Construction Costs

ANAEROBIC DIGESTION CONVERSION
Existing Digestion Facilities
Selective Demolition
Aeration System
Digester Cleaning
New Digestion Facilities
Dual-fuel Boiler
Heat Exchanger
Recirculation Pumps
Equipment Building
Waste Gas Burner, Piping, & Controls
Primary Digester Mixing System
Primary Digester Covers-fixed
Secondary Digester Cover-floating
Process Pipe and Fittings
Electrical
Instrumentation & Controls

THICKENING/DEWATERING BUILDING
RDT
RDT Feed Pumps
RDT-to-Digester Feed Pumps
Polymer Feed Unit
BFP
BFP Feed Pumps
Conveyor
Process
Piping
Valves
Structure
Footing
Slab
Misc Concrete
Excavation
Structural Backfill
Backfill
WAS Holding Tank
Excavation
Backfill
Structural Backfill
Walls
Slab
Roofing
HVAC
Plumbing

1 Lump Sum
2 ea

ea

Lump Sum
ea
ea
ea

2
2
1
1
1
1
1
1
1 Lump Sum

1 EA
2EA
2 EA
1EA
0 EA
0 EA
0 EA

0 Lump Sum
0 Lump Sum
0 sqft

0 cuyds

0 cuyds

0 cu yds

0 cu yds

0 cuyds

0 cuyds

0 Lump Sum
0 cuyds

0 cu yds

0 cuyds

0 cu yds

0 cu yds

0 sqft

Page 4

20,000.00
5,000.00

100,000.00
20,000.00
30,000.00
62,500.00

100,000.00
75,000.00

125,000.00

200,000.00
25,000.00

14%
5%

182,000.00
20,000.00
25,000.00
15,000.00

300,000.00
20,000.00
60,000.00

20,000.00
15,000.00
150.00
400.00
400.00
700.00
8.00
26.00
12.00
15,000.00
8.00
12.00
26.00
700.00
400.00
100.00

6%

7%

$20,000
$10,000
$0
$200,000
$40,000
$30,000
$62,500
$100,000
$75,000
$125,000
$200,000
$25,000
$120,000
$43,000
$1,050,500

$182,000
$40,000
$50,000
$15,000
$0

$0

$0

$0
$15,800
$18,700



CITY OF HARRISBURG, SOUTH DAKOTA
WASTEWATER TREATMENT IMPROVEMENTS
OPINION OF PROBABLE PROJECT COST
October 24, 2007

Table F-16: Membrane Biological Reactor Alternative 2031 Construction Costs

Electrical 12% $34,400
Instrumentation & Controls 6% $17,200
Subtotal = $373,100

NEW CONTROL BUILDING
Structure 0 Sq Ft $ 100.00 $0
Laboratory Equip 0 Lump Sum 3 25,000.00 $0
Plumbing 0 SqFt $ 20.00 $0
HVAC 0 SqFt $ 15.00 $0
Roofing 0 Sq Ft $ 50.00 $0
Finishes 0 Lump Sum $ 10,000.00 $0
Electrical Modifications 10% $0
Instrumentation & Controls 8% $0
Subtotal = $0
Subtotal $7,836,619
SITEWORK 10% $783,662
Subtotal $8,620,281
GENERAL REQUIREMENTS 10% $862,000
Subtotal $9,482,281
CONTINGENCY 20% $1,896,000
Opinion of Probable Construction Cost $11,378,281

* Based on 2007 costs
O:\PROJG04980\CALCS\P\[opc-081307-WWTP MECHANICAL PLANT ALTERNATIVES-PRELIMINARY COSTS.xis]Membrane-2(
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TABLE F-17: PRELIMINARY ENGINEERS OPINION OF PROBABLE COST

GRAVITY OUTFALL
SEPTEMBER 2007
ITEM QUANTIT|[ UNIT
No. ITEM DESCRIPTION UNTT| T PRICE TOTAL
~ [SITE WoRk - [ B
1 |CLEARING & GRUBBING - | 1is 1.0/ $ 10,000.00 | $ 10,000
| 2 |SALVAGE TOPSOIL - cYy 1,125] § 20018 2300
3 |PLACING TOPSOIL - - cYy 1,125] s 4008 4500
| 4 |LOCATING UTILITIES - "EA 2{$ 50000 |$ 1,000
| 5 |RIPRAP - TON 50|18 3000|$ 1,500
- - SITE WORK SUBTOTAL $ 19,300
___|EROSION CONTROL R
|6 |TEMPORARY SILT FENCE _ - LF 2,000] $ 500 [$ 10,000
7 _|PERMANENT SEEDING B B 7 2508 12.00|$ 3,000
8 |FERTILIZING - LB 92518 1.00]$ 1,000
9 |MULCHING - - - TON 15[$ 15000 |$ 2,300
i - EROSION CONTROL SUBTOTAL $ 16,300
SANITARY SEWER - -
10 JTRENCH DEWATERING JLS1 148 50,000.00|$ 50,000
11_|TRENCH STABILIZATION MATERIAL TON 1600 $ 2100 [$ 3,360
12 |JGRANULAR INITIAL BACKFILL FOR SANITARY SEWER | TON 52518  11.00|$ 5775
| 13 |MHFRAME AND COVER - EA 48 350008 1,400
|14 |MH CONSTRUCTION PLATE MARKER - EA 48  20000]$ 800
15 |MH EXTERNAL FRAME SEAL | EaA 48 400003 1,600
16 |48"s MH, IN PLACE, COMPLETE - EA 48 2500008 10,000
_17 30" SAN SWR PVC PIPE SDR 35  lzxir 2,0000 8 300.00 | $ 600,000
|18 IMH EXFILTRATION\VACUUM TEST EA 48 30000]8 1,200
19 |SAN SWR EXFILTRATION TESTING LF 2,000] $ 125|$ 2,500
20 |SWR PIPE DEFLECTION TEST - | 1F 2,000] $ 1.00]$ 2,000
- o SANITARY SEWER SUBTOTAL $ 680,000
TOTAL ITEMS 1 THROUGH 20
SUBTOTAL CONSTRUCTION COSTS $ 715,600
CONTINGENCY (20%) $ 143,120
PRELIMINARY OPINION OF CONSTRUCTION COSTS $ 858,720
ENGINEERING, LEGAL, CONSTRUCTION ADMINISTRATION (20%) $ 171,744
TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $ 1,030,000
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