APPENDIX K

LOCATION OPTION 2 OPINION OF PROBABLE CONSTRUCTION AND O, M, & R
COSTS

De Soto, KS Wastewater Master Plan June, 2005
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BOD = 300 mglk = 3,253 Ib/day
TSS = 250 mg/l = 2,711 b/ day
2004 Rates 2004 Fees Proposed 2005 Rates 2005 Fees
Operation and Maintenance Fees:  Flow = 0.24553 /1000 gal X 1,300,000 gal/day = $ 319.19 /day 0.28702 /1000 gal X 1,300,000 gal/day = $ 373.13 /day
BOD = 0.19855 /b X 3,253 Ib/day = $ 645.80 /day 0.17398 /b X 3,253 Ib/day = $ 58540 /day
TSS = 0.16155 /b X 2,711 b/ day = $ 437.88 /day 0.14698 /b X 2711 ib/day = $ 39839 /day
Capital Cost Fees: Flow = 0.15261 /1000 gal X 1,300,000 gal/day = § 198.39 /day 0.20032 /1000 gal X 1,300,000 gal/day = $ 260.42 /day
BOD = 0.09351 /b X 3,253 Ib/day = $ 304.15 /day 0.09088 /1b X 3,253 Ib/day = $ 29560 /day
TSS = 0.02950 /b X 2,711 Ib/day = $ 79.96 /day 0.02873 /b X 2,711 Ib/day = $ 77.87 /day
Total: $ 1,985.38 /day = $ 714,736 [ year for 2004 Total: $ 1,990.80 /day = $ 716,689 / year for 2005
Net Increase in rates from 2004 to 2005 = ( $ 716,689 - $714736 ) = $ 716,689 X 100 = 0.27 percent
Assume interest rate | = 5.00%
Assume inflation rate e = 1.0%
Cost for
Year |inflated Costin Year n
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Flow (gpd) 352,632 400,000 447.369| 494,737 542,106 589,474 636,843 684,211 731,579 778,948, 826,316 873,685 921,053] 968,421 1,015,790 1,063,158] 1,110,527 1,157,895| 1,205,264 1,252,632 1,300,000
BOD (b / day) 883 1,002 1,120 1,239 1,357 1,476 1,595 1,713 1,832 1,950 2,069 2,188 2,306 2,425 2,543 2,662 2,781 2,899 3,018 3,136 3,255
TSS (Ib / day) 736 835 933 1,032 1,131 1,230 1,329 1,428 1,526 1,625 1,724 1,823 1,922 2,021 2,119 2,218 2,317 2,416 2,515 2,614 2,712
O&M Fees
Flow charge { / 1000 gal) 0.28702 0.28989 | 0.29279 | 0.29572 | 0.29867 0.30166 0.30468 0.30772 0.31080 0.31391 0.31705 0.32022 0.32342 | 0.32666 0.32992 0.33322 0.33655 0.33992 0.34332 | 0.34675 | 0.35022
Flow fee $ 360435 42324 |% 47800 % 534001(% 5909618 6490516 708228 7685018 82,992 1% 89249 |% 95624 1% 102116 | $ 108,720 | $115464 | § 122,323 |$ 129,307 | § 136,419 | § 143661 |§ 151,033 | §$ 158,538 | § 166,179
BOD charge (/1b) 0.17998 0.18178 | 0.18360 | 0.18543 | 0.18729 0.18916 0.19105 0.19296 0.19489 0.19684 | 0.19881 0.20080 0.20281 | 0.20483 0.20688 0.20895 0.21104 0.21315 0.21528 | 0.21744 | 0.21961
BQD fee $ 5800115 66451 |% 75063 % 83,8411% 92787 % 101,803 1% 111,193 ]8% 120658 |8 130,301 | § 140,126 | $150.133 | $ 160,327 | $ 170,710 | $181,284 | § 192,052 | $ 203,078 | § 214,184 | $ 225553 | § 237,128 | $ 248,912 | § 260,908
TSS charge (/1b) 0.14698 0.14845 0.14993 | 0.15143 | 0.15295 0.15448 0.15602 0.15758 0.15916 0.16075 | 0.16236 0.16398 0.16562 | 0.16728 0.16895 0.17064 0.17235 0.17407 0.17581 0.17757 | 0.17934
TSS fee $ 3947218 45222 |$ 510838 57057 (% 6314513 6934918 756711% 821121§ 88,675 1% 95361 1$102171 1% 108,109 | $ 116,174 | $123,371 | § 130659 | § 138,162 |$ 145761 | § 153,498 | § 161,375 | $ 160,384 | §$ 177,558
Capital Fees
Flow charge { / 1000 gal) 0.20032 0.20232 | 0.20435 | 0.20639 | 0.20845 0.21054 0.21264 0.21477 0.21692 0.21909 | 0.22128 0.22349 0.22573 | 0.22798 0.23026 0.23257 0.23489 0.23724 0.23961 0.24201 0.24443
Flow fes $ 25783 1% 20539 |5 33,368 | $ 37270 1% 41246 | § 45299 |8 49,420 1% 53863618 5792318 62290 ]% 6673918 71.2701% 75885 (% 80586 |$ 853731% 90,248 |5 952116 100,266 | § 105411 | § 110,640 | § 115,881
BOD charge (/ Ib) 0.09088 0.09179 | 0.09271 0.09363 | 0.09457 0.09552 0.09647 0.09744 0.09841 0.09933 | 0.10039 0.10139 0.10241 { 0.10343 0.10446 0.10551 0.10656 0.10763 0.10871 0.10979 | 0.11089
BOD fee $ 29288 1% 33564 |§ 37903 1% 423358 468525 514568 56,146 | § 60,926 |3 65795 1% 70756 | % 75809 1% 80956 |$ 861991% 91,538 |% 96,976 ($ 102513 (% 108,151 % 113,892 1§ 119,737 | $ 125,687 | $131.744
TSS charge (/Ib) 0.02873 0.02902 | 0.02931 0.02960 | 0.02990 0.03020 0.03050 0.03080 0.03111 0.03142 | 0.03174 0.03205 0.03237 | 0.03270 0.03302 0.03335 0.03369 0.03403 0.03437 | 0.03471 0.03506
TSS fee $ 771618 8840 |% 99851% 11,153 % 12343 |8 13556 ¢ 14,781 1% 160301 & 1733318 18640 1% 19971 (% 21327 1% 22708 |8 24115 1% 25548 |§ 27006 |$ 28482 1% 30,004 % 3154418 331118 34707
Total inflated costs for year n: 225,930 | $ 255,212 | $285,056 | $ 315,472 346,468 |$ 378,052 410,234 443,021 | $ 476,422 | $510,448 | $ 545,106 | $ 580,407 | $616,359 652,972 690,255 728,219 1 $ 766,874 806,228 | $ 846,293 | $ 887,079
Present Worth of Inflated Costs for year n: b 215,171 18231,484 | $ 246,242 | $ 259,540 271,467 |$ 282,108 1% 29154518 200,854 | $ 307,106 | $313,371 | $ 318,712 1 $ 323,192 | $326,868 | $ 329,795 332,025 333,606 334,584 | $ 335,004 | $ 334,907 | § 334,331
Total Present Worth (all years): 5 6,020,914
Annuity for Payment: period (yr)= 20 $ 483,134
Calculations for Odor Contro! System
Develop recommended dosage rates for several chemicals, to be injected at Main Pump Station
General Assumptions
Average dry weather daily flow = 1.30 mgd
Dissolved suffide level at WWTF = 9.00 ppm (represents possible H,S generation in forcemain)
Overall average mass rate of sulfide:
1.30 mgd x 8.34 conv x 9.00 ppm = 97.58 Ib/day dissolved sulfide
1. BIOXIDE AQ (Calcium Nitrate with Anthraquinone)
Assume: Required dosage for removal and prevention = 1.25 galions per pound of sulfide
Chemical unit cost = $ 2.60 / gal for minumum tank
Chemical unit cost = $ 2.35 /gal for LARGE tank
Daily feed rate = 97.58 ppd diss sulfide  x 1.25 galfib = 122 gpd = 5.08 galfhr
= 5.08 galrhr
Required mininum storage = 45 days x 122 gpd = 5,489 gallons
Reqd storage for low price = 3,700 gallons
Annual chemical cost = 365 days /yrx 122 gpd x $ 260 /gal = $ 115,752 (small tank)
Annual chemical cost = 365 days / yrx 122 gpd x $ 235 /gal = $ 104,622 (large tank)
Comments:
Bioxide is the safest chemical to handle, and does not require double containment.
Minimum tank size = 3,700 gal shipment size + ( 15 days use x 122 gpd) = 5,529.6 galions
Days of storage at average usage = 5,629.6 gal / 122 gal/day = 45.3 days
Max pump rate= 5.08 gal/hr x 3 :1peak x 2 :1 cycling frequency = 30.5 galihr
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