APPENDIX L

LOCATION OPTION 3 OPINION OF PROBABLE CONSTRUCTION AND O, M, & R
COSTS

De Soto, KS Wastewater Master Plan June, 2005
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Location Option 3 - Construct New Northwest WWTF
Operation, Maintenance, & Replacement Costs
Wastewater Master Plan

De Soto, Kansas

Operation & Maint Labor: 70 hriwk x 52 wkiyr x § 20.00 [hrdirect +indirect = $ 72,800
Electrical Power 1,120,657 kW-hr/ yr $ 007 $ 78,446
Potable Water - for wetwell housekeeping 1,000 galiwk x 6 wk/ yr = 6 1,000 gal $ 300 § 18
Odor control chemicals 365 day/yr x 47 gpd = 17,123 gal $ 235 § 40,239
Equipment Maint & Replacement (see below) 1 LS $ 19,992 § 19,992
Routine maintenance & misc. parts - grease, electronics, filters, etc. 1 LS $ 1,000 § 1,000
TOTAL $ 212,495
Present worth factor (P/A)Yfor: | = 5.0% |, n= 20 years . 12.462
PRESENT WORTH OF O & M COSTS $ 2,648,156
Calculations for Power Consumption
Note: Pumps operate on AFDs for 50% time, (1/3 of NHp = eHp)
Power Consumption eHp kW Min / Hr Hrs / day Dy /wk Wk/Yr  No. Units KW-hr/ yr
New Main PS Pumps 25 18.65 60 18 7 52 1 122,195
Lawhead PS Pumps 5 3.73 60 18 7 52 1 24,439
WWTF Influent PS Pumps 20 14.92 60 18 7 52 1 97,756
WWTF equipment 176 131.30 60 18 7 52 1 860,251
Site lighting - 2.00 60 10 7 52 1 7,280
Controls - 1.00 60 24 7 52 1 8,736
Total Power Consumption 1,120,657
Calculations for Equipment Maintenance & Replacement
Note: Assume interestratei= 5.00%
Assume inflation rate e = 2.5%
City Personnel Labor is not included in costs - only parts and outside labor.
This does not include costs for the existing collection system or existing lift stations.
Costs Estimated as Year O dollars
Total Total Cost {Inflated Costin Year n
Category ltem Qty Unit Unit Cost Cost 0 2 4 6 8 10 12 14 16 18 20
New Main PS Pumps (75 Hp)
Pump Rebuild 2 EA $ 10,000 $ 20,000 $ 20,000 $ 25,602
Mech seals (rebuild) 2 EA $ 1600 § 3200 $ 3,200 $ 3711 $ 4,991
Motor Rewind 2 EA $ 7000 $ 14000 $ 14,000 $ 18,828
Wear rings 2 EA $ 4000 $ 8000 $ 8000|% 84051% 8831|% 9278 % 9,747 $ 11,304 | $ 11876 | $ 12477 | § 13,109
Lawhead PS Pumps (5 Hp)
Pump Rebuild 2 EA $ 5000 $ 10,000 $ 10,000 $ 12,801
Mech seals 2 EA $ 1,200 § 2400 $ 2,400 $ 2,649 $ 2.924 $ 3,563 5 3,833
Motor Rewind 2 EA $ 5000 $ 10,000 § 10,000 $ 13,449
Wear rings 2 EA $ 2,500 § 5000 $ 500059 52531% 55181% 579§ 6,092 § 7.065|% 7423|% 7,798|% 8193
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Influent PS Pumps (50 Hp)
Pump Rebuild 2 EA $ 7,000 $ 14,000 $ 14,000 $ 17,921
Mech seals (rebuild) 2 EA $ 1600 $ 3,200 $ 3,200 $ 3,711 $ 4,991
Motor Rewind 2 EA $ 7,000 $ 14,000 $ 14,000 $ 18,828
Wear rings 2 EA $ 4,000 $ 8,000 $ 8000 ;8% 8405|% 8831|% 9,278 % 9,747 $ 11,304 | % 11,876 | $ 124771 % 13,109
WWTF Equipment items 1 LS $ 5000 § 5000 $ 5000]|8% 5253 1% 5519|% 57981% 6,092|% 6400186 672418 7,065|% 7423|% 7,79813% 8,193
Total inflated costs for year n: $ 27316(% 31,348|% 3757419 34603 |% 62724 |$ 57830 1|9% 36,737 |$ 42,160 | $ 50,533 |$ 46,537
Total Present Worth of Inflated Costs for year n: § 2477718 25790 |$ 2803819 23,420 1% 38507 {$ 3220218 18555 (% 19,314 |$ 20,997 |{§ 17,539
Total Present Worth (all years): $ 249,140
Annuity for replacement: period (yr)= 20 $ 19,992
Calculations for Odor Control System
Develop recommended dosage rates for several chemicals, to be injected at Main Pump Station
General Assumptions
Average dry weather daily flow = 0.90 mgd
Dissolved sulfide level at WWTF = 5.00 ppm (represents possible H,S generation in forcemain)
Overall average mass rate of sulfide:
0.90 mgd x 8.34 conv x 5.00 ppm = 37.53 Ib/day dissolved sulfide
1. BIOXIDE AQ (Calcium Nitrate with Anthraquinone)
Assume: Required dosage for removal and prevention = 1.25 gallons per pound of sulfide
Chemical unit cost = $ 2.60 / gal for minumum tank
Chemicatl unit cost = $ 2.35 / gal for LARGE tank
Daily feed rate = 37.53 ppd diss sulfide x 1.25 galib = 47 gpd = 1.95 gal/hr
= 1.95 gal/hr
Required mininum storage = 45 days x 47 gpd = 2,111 galions
Reqd storage for low price = 3,700 gallons
Annual chemical cost = 365 days / yr x 47 gpd x $ 260 /gal = $ 44,520 (small tank)
Annual chemical cost = 365 days / yr x 47 gpd x $ 235 /gal = $ 40,239 (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 47 gpd) = 4,403.7 gallons
Days of storage at average usage = 4,403.7 gal / 47 gallday = 93.9 days
Max pump rate= 1.95 gal/hr x 3 1 peakx 2 .1 cycling frequency = 11.7 gal/hr
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