
Required: Grit removal recommended; if removal units are provided, must 
have method of removing grit from unit, and any unit with single 
chamber must have bypass. 

Improvements: Construct a grit removal system rated at a design flow 
1.99 mgd and a peak flow of 5.97 mgd. 

B. Actiyated Sludae Process. Construct a single stage nitrification, activated sludge unit. 

Required: 

Analysis: 

Total volume shall be 1000 ff per 35 lb. BOD/day. Diffused aeration 
shall be designedfor 3200 SCF per lb. BODj • The diffuser system must 
be capable of providing 150% of design requirements. 

Use organic loading of 30 Ibs. BODJday (Conservative loading) 

Ibs. BODs/day = (1.99 mgd)(8.345)(200 mgll) = 3,321 Ibs. BODJday 

Required Volume = (3321 Ib BODJday)(1000 ftl)/30 Ib BODJday 
= 110,700 ftl 

Air Requirements = (3321 Ibs. BODslday)(3200 SCFlIbs. BODs) 
= 10,627,200 SCF/day 
= 7380 cfm 

150% Design Req. = (7380 cfm)(I.5) 
= 11,070 cfm 

Improvements: Construct a 110,700 ff activated sludge aeration basin and 
provide 11,070 cfm aeration capacity. 

C. Final Clarifiers. 

Required: 

Analysis: 

Regional WW Study 

Maximum surface loading at Peak flow of 1200 gal.ldaylfr, and at Design 
flow of 600 gal.ldaylfr. Side water depth must be at least lOft. for 
surface areas of 1250.lf or more. Effective detention times (based on 
liquid volume above a 3 ft. sludge blanket) must be 1.5 hr. @ Peak flow 
and 3. 0 hr. @ Design flow. 

ReQuired area based on surface area: 
@ Peak flow = 5,970,000 gpd / 1200 gal./day/ft2 = 4,675 ft2 
@ Design flow = 1,990,000 gpd / 600 gal.lday/ft2 = 3,317 ft2 

ReQuired area based on detention time: 
Detention time is based on side water depth of 14 ft. less 3 ft. sludge 

SPI No. <1004.0110101.0110201.0 
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blanket 

@ Peak Flow = (5,970,000 gpd)(1.5 hrs.)I[(24 hrs/day)(7.48 gal/ft3)(11 
ft.)] 
=4,535 ~ 

@ Design Flow = (1,990,000 gpd)(3.0 hrs.)/[(24 hrs/day)(7.48 gal/ftl)(11 
ft.)] 

= 3,023 ~ 

Required area based on Peak flow surface loading requirements govern. 

Improvements: 

D. Effluent Works. 

Construct one (1) 78 ft. diameter final clarifier with 14 ft. side 
water depth. Provide sludge collection/pumping. 

1. Chlorine Contact Chamber. 

Required: Detention time of 20 minutes @peakjlow. 

Analysis: (5,970,000 gpd/I440 min/day)(20 min)/(7.48 gal/ft3) = 11,085 ft3 

Improvements: Construct a 11,085 ff chlorine contact chamber. 

2. Chlorine Feed Equipment. 

Required: Feed equipment must be able to provide more than the highest 
dosage to be required at any time. Dosage must be adequate to 
maintain a chlorine residual of at least J mgll after 20 minutes 
detention, prior to dechlorination. 

Improvements: Provide chlorine feed equipment as necessary to provide 
for chlorination of 5.97 mgd. 

3. DechlQrination. 

Required: 

Analysis: 

Regional WW Study 
SPI No. 4004.0110101.0110201.0 
OF: IC:IRGWWSTOY\APPG-2.wPD 
07106195 

The effluent, after chlorination and 20 minutes detention time, 
must be dechlorinated to less than O. J mgll. For most 
dechlorination agents, J minute detention is generally considered 
adequate. 

(5,970,000 gpd/I440 min/day)(1 min)/(7.48 gaVft3) = 554 ft3 

E - 8 
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Improvements: Construct a 554 ff dechlorination chamber and provide 
sodium bisulfate feed equipment as necessary to provide 
for dechlorination of 5.97 mgd. 

4. Flow Measurement. 

Required: Continuous e.ffluent measurement required, with capacity for 
maximum expected peak flow. 

Improvements: Construct a parshall flume capable of measuring flows 
up to 6 mgd. 

5. Postaeratjon. 

Improvements: Construct a passive, cascade type aeration structure on 
the discharge from the new treatment plant capable of 
producing a 4 mgll dissolved oxygen emuent. 

6. Effluent Ljft Stat jon and Effluent Force Main. 

Improvements: See Alternate PN/G-l or PN/G2. 

E. Slud~e Processing. 

1. Slud~e Thjckener. 

Required: Aerobic digesters should be provided with sludge thickening. 

Improvements: Provide piping in the digester to allow for settling and 
decanting for sludge thickening. 

2. Aerobic Digesters. 

Requirement: Minimum solids retention time of 15 days (may be calculated as 20 
ff for each lb. influent BODs per day). Diffused air requirement;s 
30 cjm per 1000 ff of volume. 

Analysis: 

Regional WW Study 
SPI No. 4004.0/10101.0110201.0 
DF: \C:IRGWWSTDY\APPG-2.wPD 
07KJ7195 

Digester volume required = 20 ft3 I lb. influent BODs per day 
Influent BODs = (1.99 mgd)(8.345)(200 mgIJ) = 3321 lb. 
BOD/day 

Required Digester Volume = (20)(3321) = 66,420 ft3 

Proposed Digester 

E-9 

= 22 ft. SWD 
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= [66,420 ftl/22 ft.]/2 basins 
= 1,510 ft2lbasin = 39 ft. x 39 ft. ea. 

Required aeration = (30 cfinll000 ft3)(66,420 ft3) = 1993 cfin 

Improvements: Construct a deep tank type aerobic digester with two 
(2) basins (39 ft. 139 ft. 122ft. SWD ea.) and provide 
1993 cfm aeration equipment capacity. 

3. Sludge Dewatering Facility. 

Required: Sludge shall be dewatered suffiCiently to meet the requirements of 
the ultimate form of disposal. 

Improvements: Provide a means of sludge dewatering. 

F. Blowers. 

Required: Blowers must be able to meet maximum aeration requirements with largest 
unit out of service. 

Improvements: Provide blowers/aeration equipment as necessary. 

G. Opinion of Probable Cost 

1. Influent head works, screens 
2. Influent lift station 
3. Grit removal system 
4. Activated sludge basin( s) 
5. Final Clarifier 
6. Chlorination/dechlorination chamber/feed equipment 
7. Eftluent flow measurement and aeration 
8. Aerobic digester 
9. Sludge dewatering facilities 
10. Aeration blower equipment 
11. Sludge pumping equipment 
12. Yard piping improvements 
13. Electrical and instrumentation 
14. OfficelLaboratory building 
15. Site work 

Subtotal 
Contingency (15%) 

TOTAL OPINION OF PROBABLE CONSTRUCTION COST 

Regional ww study 
SPI No. 4004.0110101.0110201.0 
OF: \c:IRGWWSTOYlAPPG-2.WPO 
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$ 122,200 
$ 96,700 
$ 87,900 
$ 644,000 
$ 440,000 
$ 196,000 
$ 27,500 
$ 348,300 
$ 196,200 
$ 426,400 
$ 105,000 
$ 560,000 
$ 700,000 
$ 75,000 
$ ~60 000 
$ 4,585,200 
$ 687800 

$ 5,273,000 
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G3 - City of Groves: South Plant AS 10115 

Abandon existing WWTF, construct a new activated sludge treatment facility for full treatment of 
alI flows at the following effluent limits. 

A. 

ADF = 3.33 mgd 
2-Hour Peak Flow = 12,986 gpm (18.70 mgd) 
BOD~ = 20 mgll 
TSS = 20 mgll 
NH3 = no limit 
D.O. = Smgll 

frc.limina~ I~atm~Dt 

I. Influent Lift Station All influent flow to the South WWTF are pumped from the 
Taft Avenue lift station. This lift station will have to be upgraded to provide a firm 
capacity of 12,986 gpm (18.70 mgd). Upgrading of this lift station is addressed in 
detail under the proposed collection system improvements for the City of Groves. 

2. Screening 

Required: 

Analysis: 

Some form of screening; bar openings minimum 16" for 
mechanical screens; velocities @ design flow minimum 2 ft.lsec 
through channel, < 3 ft.lsec. through screen. 

Design Flow = 18.70 mgd = 28.93 cfs 

Improvements: Construct a dual channel influent structure with one 
mechanical bar screen in one channel, sized for a design 
flow of 3.33 mgd and a peak flow of 18.70 mgd, and a 
fixed bar screen in the second channel. 

3. Grit Remoyal 

Required: Grit removal recommended; ifremoval units are provided, must 

have method of removing grit from unit, and any unit with single 
chamber must have bypass. 

Improvements: Construct a grit removal system rated at a design flow 
3.33 mgd and a peak flow of 18.70 mgd. 

B. Activated Sludge Process. Construct a single stage nitrification, activated sludge unit. 

Required: Total volume shall be 1000 ff per 35 lb. BOD/day. Diffused aeration 

Regional WW Study 
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Analysis: 

shall be designedfor 3200 SCF per lb. BOD,. The diffuser system must 
be capable of providing 150% of design requirements. 

Use BODs loading ofJO Ib BOD/ 1000 ft3. (Conservative loading) 

Ibs. BODs/day = (3.33 mgd)(8.345)(200 mgll) = 55581bs. BOD/day 

Required Volume = (55581b BOD/day)(1000 ft3)/30 Ib BOD/day 
= 185,267 ft3 

Air Requirements = (5558 Ibs. BOD/day)(3200 SCF/lbs. BODs) 
= 17,785,600 SCF/day 
= 12,351 cfin 

150% Design Req. = (12,351 cfin)(I.50) 
= 18,527 cfs 

Improvements: Construct a 185,267 ftl activated sludge aeration basin and 
provide 18,527 cfm aeration capacity. 

C. Final Clarifiers. 

Required: 

Analysis: 

Regional WW Study 

Maximum surface loading at Peak flaw of 1200 gal./day/jf. and at Design 
flaw of 600 gal./day/ff. Side water depth must be at least 10ft. for 
surface areas of 1250 ff or more. Effective detention times (based on 
liquid volume above a 3ft. sludge blanket) must be 1.5 hr. @Peakflaw 
and 3.0 hr. @ Design flaw. 

Required area based on surface area: 
@ Peak flow = 18,700,000 gpd I 1200 gal./day/ft2 = 15,583 ft2 
@ Design flow = 3,330,000 gpd / 600 gal./day/ft2 = 5,550 ft2 

Required area based on detention time: 
Detention time is based on side water depth of 14 ft. less 3 ft. sludge 
blanket 

@PeakFlow = (18,700,000 gpd)(1.5 hr.)/[(24 hrs/day)(7.48 gal/ft3)(1l 
ft.)] 
= 14205 ft2 , 

@ Design Flow = (3,330,000 gpd)(3.0 hrs.)/[(24 hrs/day)(7.48 gal/ft3)(11 
ft.)] 

= 5059 ft2 , 

SPI No. 4004.0110101.0110201.0 
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Required area based on Peak flow surface loading requirements govern. 

Improvements: 

D. Effiuent Works. 

Construct two (2) 100 ft. diameter final clarifiers with 14 ft. 
side water depth. Provide sludge coUection/pumping. 

1. Chlorine Contact Chamber. 

Required: Detention time of 20 minutes @peakflow. 

Analysis: (18,700,000 gpdl1440 min/day)(20 min)/(7.48 gaVft3) = 34,722 ft3 

Improvements: Construct a 34,722 ftl chlorine contact chamber. 

2. Chlorine Feed EQujpment. 

Required: Feed equipment must be able to provide more than the highest 
dosage to be required at any time. Dosage must be adequate to 
maintain a chlorine residual of at least 1 mg/l after 20 minutes 
detention, prior to dechlorination. 

Improvements: Provide chlorine feed equipment as necessary to provide 
for chlorination of 18.70 mgd. 

3. Dechlorinatjon. 

Required: 

Analysis: 

The effluent, after chlorination and 20 minutes detention time, 
must be dechlorinated to less than 0.1 mg/l. For most 
dechlorination agents, 1 minute detention is generally considered 
adequate. 

(18,700,000 gpdl1440 min/day)(l min)/(7.48 gaUft3) = 1,736 ft3 

Improvements: Construct a 1,736 ftl dechlorination chamber and 
provide sodium bisulfate feed equipment as necessary to 
provide for dechlorination of 18.70 mgd. 

4. flow Measurement. 

Required: Continuous effluent measurement required, with capacity for 
maximum erpected peak flow. 

Improvements: Construct a parshall flume capable of measuring flows 

Regional ww Study 
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up to 20 mgd. 

5. Postaeration. 

Improvements: Construct a passive, cascade type aeration structure on 
tbe discharge from the new treatment plant capable of 
producing a 5 mgll dissolved oxygen emuent. 

1. Slud~e Thickener. 

Required: Aerobic digesters should be provided with sludge thickening. 

Improvements: Construct piping in tbe digester to allow for settling and 
decanting for tbickening. 

2. Aerobic Di~esters. 

Requirement: Minimum solids retention time of J 5 days (may be calculated as 20 
ff for each lb. influent BODs per day). Diffused air requirement is 
30 cfm per J 000 ff of volume. 

Analysis: 

BOD/day 

Digester volume required = 20 ft3 / lb. influent BOD~ per day 
Influent BOD~ = (3.33 mgd)(8.345)(100 mg/l) = 5558 lb. 

Required Digester Volume = (20)(5558) = 111,160 ft3 

Proposed Digester = 22 ft. SWD 
= [111,160 ft3 / 22 ft.]/2 basins 
= 2,526 ft2 = 50 ft. x 50 ft. ea. 

Required aeration = (30 din/IOOO ft3)(III, 160 ft3) = 3335 cfin 

Improvements: Construct a deep tank type aerobic digester witb two 
(2) basins (50 ft. I 50 ft. I 22 ft. SWD ea.) and provide 
3335 cfm aeration equipment capacity. 

3. Slud~e Dewatering Faci1ity. 

Required: 

Regional WW study 
SPI No. «lO4.011 01 01.011 0201.0 
OF: IC:IRGWWSTOYlAPPG-3.wpo 
07106195 

Sludge shall be dewatered sufficiently to meet the requirements of 
the ultimate form of disposal. 
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Improvements: Provide a means of sludge dewatering. 

F. Blowers. 

Required: Blowers must be able to meet maximum aeration requirements with largest 
unil out of service. 

Improvements: Provide blowers/aeration equipment as necessary. 

G. Opinion of Probable Cost 

1. Upgrade Taft Street Lift Station 
2. Influent headworks, screens 
3. Grit removal system 
4. Activated sludge basin(s) 
5. Final Clarifier 
6. Chlorination/dechlorination chamber/feed equipment 
7. Effluent flow measurement and aeration 
8. Aerobic digestor 
9. Sludge dewatering facilities 
10. Aeration blower equipment 
11. Sludge Pumps 
12. Yard piping improvements 
13. Electrical and instrumentation 
14. OfficelLaboratory 
15. Site Work 

Subtotal 

Contingency (15%) 

TOTAL OPINION OF PROBABLE CONSTRUCTION COST 

Regional ww Study 
SPI No. <1004.0110101.0110201.0 
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$ 802,000 
$ 149,700 
$ 94,100 
$ 929,000 
$ 1,155,400 
$ 399,600 
$ 27,500 
$ 504,100 
$ 328,300 
$ 560,000 
$ 106,000 
$ 810,000 
$ 920,000 
$ 85,000 
$ 735000 

$ 7,605,700 

$ 1 141300 

$ 8,747,000 
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G4- City of Groves: Upgrade South WWTF's Trickling Filter Treatment Facility 
Discharge to the Sabine Neches Canal. 

Abandon existing WWTF, construct a new trickling filter treatment facility for full treatment of all 
flows and then discharge into the Neches River at the following emuent limits. 

A. 

ADF 
2-HourPeak 
BOD$ 
TSS 
NH3 
D.O. 

fn:limiDa~ In:atm!:lDt 

1. Scr!:leniDl:. 

Required: 

Analysis: 

= 3.33 mgd 
= 12,986 gpm (18.7 mgd) 
= 20 mg/l 
= 20 mg/l 
= no limit 
= Smg/l 

Some form of screening; bar openings minimum ¥z" for 
mechanical screens; velocities @designflow minimum 2ft.lsec 
through channel, < 3 ft.lsec. through screen. 

Design Flow = 3.33 mgd = 5.15 cfs 

Improvements: Construct a dual channel influent structure with one 
mechanical bar screen in one channel, sized for a design 
flow of 3.33 mgd and a peak flow of 18.7 mgd, and a 
fixed bar screen in the second channel. 

2. Inflyent Ljft StatiOD. Construct an influent lift station to lift the raw wastewater 
flows into the proposed treatment facility. 

Required: 

Analysis: 

Firm pumping capacity (largest pump out of service) must be 
adequate to pump peakflow to destination; three or more pumps 
(or duplex pumps with automatic variable speed control) required 

Firm capacity = 12,986 gpm 

B. frima~ Clarifier 

Required: 

Analysis: 

SPI No. 4004.0110101.0110201.0 

Maximum surface loading at Peak flow of 1800 gal.lday/ft2, and at 
Design flow of 1000 gal.lday/ft2. Side water depth must be at least 
7 ft. 

R!:lQyjred an:a' 
@Peak flow = 18,700,000 gpd 11800 gal.lday/ft2 = 10,389 ft2 

OF: IC:IRGWWSTOy\WORKIAPP _G4.wPO 
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@ Design flow = 3,330,000 gpd /1000 gal.lday/ft2 = 3,330 ft2 

Improvements: Construct two (2) 82 ft. diameter primary c1arifien with 
14 ft. side water depth. Provide sludge 
collection/pumping. 

C. IrickliDi Filter. 

Required: 

Analysis: 

Application of synthetic media shall be evaluated on a case-by-case basis. 
The design engineer shall submit sufficient operating data from existing 
trickling filters of similar construction and operation to justify the 
efficiency calculations for the filters. Filter efficiency formula from a 
reliable source acceptable to the commission may be used 

Required BODs reduction = [(65%)(200 mgll)-(20 mgll)] / [(65%)(200 
mgll)] 

= 84.6% BODs reduction 

From Munter's BioDeck® 19060 literature for 85% BODs reduction, use a 
loading of63lbs BODs/l,OOO ft3/day. 

Volume Required 
= (3.33 mgd)(8.345)(200 mgll BODs)(65%)/(63 Ib BODs/WOO 
ttl/day 
= 57,342 ft3 media (Existing Volume = 46,651 ft3) 

Improvements: Construct one (1) new 60 ft. diameter x 5.5 ft. deep trickling 
filter with synthetic media. Upgrade existing 60 ft. diameter x 
5.5 ft. deep trickling filten (3) with new synthetic media and 
distributor. Provide for 2 x ADF recirculation. 

D. Final Clarifier. 

Required: 

Analysis: 

Maximum surface loading at Peak flow of 1600 gal.lday/jf. and at 
Design flow of 800 gal.lday/jf. Side water depth must be at least 10ft. 
for surface areas of 1250 ff or more. Effective detention times (based on 
liquid volume above a 3 ft. sludge blanket) must be 1.1 hr. @ Peak flow 
and 2.2 hr. @Designflow. 

Required area based on syrface area' 
@ Peak flow = 18,700,000 gpd /1600 gal.lday/ft2 = 11,687 ft2 
@ Design flow = 3,300,000 gpd / 800 gal.lday/ft2 = 4,163 ft2 

Required area based on detention time' 
Detention time is based on side water depth of 14 ft. less 3 ft. sludge 
blanket 

SPI No. <1004.0110101.0110201.0 
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@ Peak flow = (18,700,000 gpd) (l.1 hrs.) / [(24 hrs/day)(7.48 
gal/ft3)(llft.)] = 10,417 ft2 

@ Design flow = (3,330,000) gpd) (2.2 hrs)/[(24 hrs/day) (7.48 gal/ft3) 
(11ft.)] = 3,710 ft2 

Required area based on Peak flow, surface area requirements govern. 

Improvements: 

E. Effluent Works. 

Construct three (3) 87 ft. diameter final clarifiers with 14 ft. 
side water depth. Provide sludge collection/pumping. 

1. Chlorine Contact Chamber. 

Required: 

Analysis: 

Detention time of 20 minutes @peakflaw. 

(18,700,000 gpd/I440 min/day) (20 min) / (7.48 gal/ft3) = 34,722 
ftl 

Improvements: Construct a 34,722 ft' chlorine contact chamber. 

2. Chlorine Feed EQuipment. 

Required: Feed equipment must be able to provide more than the highest 
dosage to be required at any time. Dosage must be adequate to 
maintain a chlorine residual of at least J mg/l after 20 minutes 
detention, prior to dechlorination. 

Improvements: Provide chlorine feed equipment as necessary to provide 
for chlorination of 18.70 mgd. 

3. Dechlorination. 

Required: The effluent, after chlorination and 20 minutes detention time, 
must be dechlorinated to less than O. J mg/l. For most 
dechlorination agents, J minute detention is generally considered 
adequate. 

Analysis: 18,700,000 gpd/I440 min/day) (I min) / (7.48 gal/ft3) = 1,736 ft3 

Improvements: 

4. Flow Measurement. 

SPI No. 4004.0110101.0110201.0 
OF: \c:IRGWWSTOy\WORK\APP _G4.wPD 
07107195 

Construct a 1,736 ft' dechlorination chamber and 
provide sulphur dioxide feed equipment as necessary to 
provide for dechlorination 18.7 mgd. 
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Required: Continuous effluent measurement required, with capacity for 
maximum expected peak flow. 

Improvements: 

5. Postaeratjon. 

Improvements: 

6. Effluent Lift Station. 

Improvements: 

1. SludGe Thjckener 

Construct a parshall flume capable of measuring flows 
up to 20 mgd. 

Construct a passive, cascade type aeration structure on 
the discharge capable of producing a 5 mgll dissolved 
oxygen emuent. 

Construct an emuent lift station capable of discharging 
IS.7 mgd to the Sabine Neches Canal considering high 
water levels equal to the height of the hurricane 
protection levee or 14' MLSL. 

Required: Digesters should be provided with sludge thickening. 

Improvements: 

2. Aerobjc Digesters 

Sludge thickening will be provided by decanting inside 
the digestors. 

Requirement: Minimum solids retention time of 15 days (may be calculated as 20 
ff for each lb. influent BODj per day). Diffused air requirement is 
30 cjm per 1000 ff of volume. 

Analysis: 

SPI No. 4004.0110101.0110201.0 

Digester volume required = 20 ft3 lIb. influent BOD5 per day 

Ibs. BOD5 = (3.33 mgd) (8.345) (200 mgll) 
= 5,558 Ibs. BOD/day 

Required Digester Volume = (20) (5,558) = 111,160 ft3 

Proposed Digesters (2) = 

= 

= 

= 

22ft. SWD 
111,160 ft3 1 (22ft x 2) 
2526 ft2 
51 ftx51 ft 
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Required aeration = (30 cfinllOOO ft3) (111,160 ft3) = 3,335 ctin 

Improvements: Construct two (2) deep tank type aerobic digesters (51 
ft. I 51 ft. I 22 ft. SWD) and provide 3,335 cfm aeration 
equipment capacity. 

3. Slydlj:e Dewaterin~ Facility. 

Required: Sludge shall be dewatered suffiCiently to meet the requirements of 
the ultimate form of disposal. 

Improvements: Provide a means of sludge dewatering. 

G. Blowers 

Required: Blowers must be able to meet maximum aeration requirements with largest 
unit out of service. 

Analysis: Pre Aeration 
Aerobic Digestion 

= 

= 
294 cfin 
3335 cfm 
3,629 cfin 

Improvements: Provide blowers as required for Pre aeration and aerobic 
digestion. 

H. Opinion of Probable Costs 

1. Upgrade Taft Street Lift Station 
2. Influent Headworks, Screens 
3. Primary Clarifier 
4. Trickling Filter Upgrade 
5. Final Clarifier 
6. ChlorinationlDechlorination 
7. Effluent flow measurement 
8. Aerobic Digester 
9. Sludge Dewatering 
10. Blowers for Digester 
11. Waste Sludge Pumps 
12. Yard Piping 
13. Electrical & Instrumentation 
14. OfficeILaboratory 
15. Site Work 

Subtotal 
Contingency (15%) 

TOTAL OPINION OF PROBABLE CONSTRUCTION COST 

SPI No. 4004.0110101.0110201 .0 
OF: \c:IRGWWSTOy\WORKIAPP _G4.wPD 
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$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

802,000 
149,700 
845,700 
520,000 
903,400 
399,600 

27,500 
504,100 
328,300 
210,000 
106,000 
810,000 
920,000 

85,000 
735.000 

7,346,300 
1 101 700 

8,448,000 
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G5 - City of Groves Regional WWTF: Abandon Existing WWTFs, Construct New 
Regional Activated Sludge Treatment Facility 
for the City of Groves adjacent to existing North 
WWTF 

Abandon existing WWTF's, upgrade the Taft Street transfer lift station to pump the raw 
wastewater flow from the South collection system to a regional activated sludge treatment facility 
adjacent to the North WWTF site, and then divert discharge to the Neches River at the following 
effluent limits. 

A. 

Gm~es NQnb GrQ~es SQl.Ith Inlal 
ADF 1.99 mgd 3.33 mgd 5.32 mgd 
2-HourPeak 5.97 mgd 18.70 mgd 24.67 mgd 

BOD5 = 20 mgll 
TSS = 20 mgll 
NH3 = no limit 
D.O. = 4mgll 

I[llOsf~[ Lift StllliQO 

1. Gro~es SQuth. Upgrade the Taft Street transfer lift station to pump the raw 
wastewater flows to the proposed regional wastewater treatment facility. 

Required: 

Analysis: 

Firm pumping capacity (largest pump out oj service) must be 
adequate to pump peak flow to destination; three or more pumps 
(or duplex pumps with automatic variable speed control) required 

Firm capacity = 18.70 mgd (12,986 gpm) 

Four (4) pumps total; firm capacity of 12,986 gpm with largest 
pump out of service (i.e. 3 pumps pumping + 1 spare). 

Transfer force main(s) sized for a minimum of2 fps at low flow and 
a maximum 10 fps at peak flow. 

Proposed force main = 30" diameter 

Improvements: Upgrade transfer lift station with four (4) pumps (firm 
capacity of 12,986 gpm) and a 30" diameter force main 
to the regional wastewater treatment facility. 

B. Prelimjoao' IrelrtmlWt 

1. Sc[eeoiog 
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Required: 

Analysis: 

Some form of screening; bar openings minimum %" for 
mechanical screens; velocities @ design flow minimum 2 jt.lsec 
through channel. < 3 jt.lsec. through screen. 

ADF = 5.32 mgd = 8.23 cfs 
2-Hour Peak = 24.67 mgd = 38.17 cfs 

Channel Width = 2 channels @ 5 ft. each 

Screen Size = 5 ft. wide x 0.5 inch bars x 0.75 inch openings 
Assumed Screen Efficiency = 60 % 

Improvements: Construct a two channel (5 ft. wide/channel) inOuent 
structure with one mechanical bar screen and one fixed 
bar screen. 

2. Grit Chamber 

Required: 

Analysis: 

Grit removal recommended; ifremoval units are provided, must 
have method of removing grit from unit. and any unit with single 
chamber must have bypass. 

Detention time = 20 minutes@ADF, 5 minutes@Peak 
Air requirements = 20-25 cfin I 1,000 ft3 
Draft tube = 25 cfin I 1,000 ft3 

Volume required: 
@ ADF = (5,320,000 gpd)(20 min.)/(7.48 gallft3)(I dayll440 min.) 

= 9878 ft3 , 

@Peak = (24,670,000 gpd)(5 min.)/(7.48 gallft3)(I dayll440 min.) 
= 11 452 ft3 , 

Use square basin = 28 ft. x 28 ft. x 15 ft. SWD wi 5:12 bottom 
slope 

Air required: 
(28 ft. x 28 ft. x 15 ft.)(25 cfinll,OOO ft3) = 294 cfin 

Draft tube required: 
Area = (294 cfin)(I ft2/25cfin) = 11.8 ft2 
Use 4 ft. diameter tube 

Improvements: Construct 28 ft. x 28 ft. x 15 ft. SWD aerated grit 
chamber with 294 cfm aeration within a 4 ft. draft tube. 

C. Activated SJyd~ Process. Construct a single stage nitrification, activated sludge unit. 
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Required: 

Analysis: 

Total volume shall be 1000 ff per 35 lb. BOD/day. Diffused aeration 
shall be designedfor 3200 SCF per lb. BODj • The diffuser system must 
be capable of providing 150% of design requirements. 

Use 30 lb. BODJday per 1000 ftl aeration volume. (Conservative loading) 

lbs. BODJday = [(5.32 mgd)(8.345)(200 mgll)] 
= 8,879 lbs. BODJday 

Required Volume 

Proposed basins 
ratio 

= (8,879Ib BODJday)(lOOO ftl)/30 Ib BODJday 
= 295967 ftl , 

= 2 basins, 22 ft. deep SWD, w/2length:lwidth 

= 2 x 22 ft. deep x 58 ft. wide x 116 ft. long 
= 296 032 ftl , 

Air Requirements = (8,879 Ibs. BODslday)(3200 SCF/lbs. BOD,) 
= 28,412,800 SCF/day 
= 19,731 cfm 

150% Design Req. =(19,731 cfm)(1.5) 
= 29,597 cfs 

Improvements: Construct a dual activated sludge deep tank aeration basin 
(each 22 ft. deep x 58 ft. wide x 116 ft. long) and provide 29,597 
cfm aeration capacity. 

D. Final Clarifiers. 

Required: 

Analysis: 

Maximum surface loading at Peak flow of 1200 gal./dayljf. and at Design 
flow of 600 gal./dayljf. Side water depth must be at least 10ft. for 
surface areas of 1250 ff or more. Effective detention times (based on 
liquid volume above a 3ft. sludge blanket) must be 1.5 hr. @Peakflow 
and 3.0 hr. @Designflow. 

Required area based on surface area: 
@ Peak flow = 24,670,000 gpd I 1200 galJday/ft2 = 20,558 ft2 
@ Design flow = 5,320,000 gpd I 600 gal./day/ft2 = 8,867 ft2 

Required area based on detent jon tjme: 
Detention time is based on side water depth of 14 ft. less 3 ft. sludge 
blanket 

@PeakFlow = (24670000 gpd)(1 5 hrs) = 18,739 ft2 
(24 hrs/day)(7,48 gaVftl)(11 ft.) 
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@ Design Flow = (5320000 &pd)(J 0 hrs) = 8,082 ft2 
(24 hrs/day)(7.48 gaVft3)(11 ft.) 

Required area based on Peak flow surface area requirements govern. 

Two (2) - 116 ft. diameter clarifiers = 20,558 ft2 effective surface area. 14 
ft. side water depth. 

Improvements: 

E. Effluent Works. 

Construct two (2) 116 ft. diameter final clarifiers with 14 ft. 
side water depths. Provide Dow splitting/collection 
structures/piping, and sludge collection/pumping. 

1. Chlorine Contact Chamber. 

Required: Detention time of 20 minutes @peakflow. 

Analysis: (24,670,000 gpdl1440 minlday)(20 min)/(7.48 gaVft3) = 45,807 ft3 

Basin Dimensions: 1 Basin 

Width 
Length 
Depth 

= 30 ft.lbasin 
= 109 ft. 
= 14.0 ft. SWD 

Improvements: Construct a chlorine contact chamber ( 30 ft. wide I 109 
ft. long by 14 ft. SWD). 

2. Chlorine Feed Equipment. 

Required: Feed equipment must be able to provide more than the highest 
dosage to be required at any time. Dosage must be adequate to 
maintain a chlorine residual of at least J mgl/ after 20 minutes 
detention, prior to dechlorination. 

Improvements: Provide chlorine feed equipment as necessary to provide 
for chlorination of 24.67 mgd. 

3. pechlorination. 

Required: 

Analysis: 

SPI No. 4004.0110101.0110201.0 
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The effluent, after chlorination and 20 minutes detention time, 
must be dechlorinated to less than O. J mgl/. For most 
dechlorination agents, J minute detention is generally considered 
adequate. 

(24,670,000 gpdl1440 minlday)(1 min)/(7.48 gaVft3) = 2290 ft3 
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Basin Dimensions: 

Improvements: 

4. Flow Measurement. 

1 Basin 

Length 
Width 
Depth 

= 30 ft. 
= 6.5 ft. 
= 12.0 ft. SWD 

Construct a dechlorination chamber (30 ft. long x 6.5 ft. 
wide x 12 ft. SWD) and provide chemical feed 
equipment as necessary to provide for dechlorination of 
24.67 mgd. 

Required: Continuous effluent measurement required, with capacity jor 
maximum erpected peak flow. 

Improvements: 

5. postaeratjon. 

Improvements: 

Construct a parshall flume capable of measuring flows 
up to 30 mgd. 

Construct a passive, cascade type aeration structure on 
the discharge capable of producing a 4 mgll dissolved 
oxygen effluent. 

6. Effluent Lift Station and Effluent Force Main 

Improvements: See Alternate DS(B) 

F. Sludge processing. 

1. Sludge Thickener. 

Required: Digesters should be provided with sludge thickening. 

Improvements: 

2. Aerobic Digesters. 

Sludge thickening will be provided by decanting inside 
the digestors. 

Requirement: Minimum solids retention time oj 15 days (may be calculated as 20 
jf jor each lb. influent BODs per day). Diffused air requirement is 
30 cjm per 1000 jf ojvolume. 

Analysis: 

SPI No. 4004.0110101.0110201.0 
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Digester volume required = 20 ft3 / lb. influent BODs per day 

Ibs. BOD/day = (5.32 mgd)(S.345)(200 mgIJ) 
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= 8,879 lbs. BODs/day 

Required Digester Volume = (20)(8,879) = 177,580 ft3 

Proposed Digesters (2) =22 ft. SWD 
= 177,580 ft3 / (22 ft. x 2) 
= 4036 ft2 , 
= 64 ft. x 64 ft. 

Required aeration = (30 efinll000 ft3)(177,580 ft3) = 5,327 cfin 

Improvements: Construct two (2) deep tank type aerobic digesters (64 
ft. ][ 64 ft. ][ 22 ft. SWD) and provide 5,327 cfm aeration 
equipment capacity. 

3. Slyd2e Dewaterio2 Faemty. 

Required: Sludge shall be dewatered sufficiently to meet the requirements of 
the ultimate form of disposal. 

Improvements: Provide sludge dewatering facilities. 

G. Blowers. 

Required: 

Analysis: 

Blowers must be able to meet maximum aeration requirements with largest 
unit out of service. 

Aerated Grit Chamber 
Activated Sludge Aeration 
Aerobic Digestion 

= 294 efin 
= 19,731 efin 
= 5327 efin 
= 25,352 efin 

Improvements: Provide blowers as required for activated sludge aeration, 
aerobic digestion and other needs. 
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H. Opinion of Probable Cost 

I. Transfer lift station/force main - Taft Lift Station 
2. Influent lift station (N.Side flows) 
3. Influent headworks, screens 
4. Grit Chamber 
5. Activated sludge basin(s) 
6. Final Clarifiers 
7. Chlorination/dechlorination/feed equipment 
8. Effluent flow measurement/post-aeration 
9. Aerobic digestors 
10. Sludge dewatering facilities 
II. Aeration blower equipment 
12. Yard piping 
13. Site work 
14. Electrical and instrumentation 
15. Laboratory/Office 
16. Site Acquisition 

Subtotal 

Contingency (15%) 

TOTAL OPINION OF PROBABLE CONSTRUCTION COST 
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$ 2,090,000 
$ 72,000 
$ 146,000 
$ 198,000 
$ 1,395,000 
$ 1,521,000 
$ 378,000 
$ 40,000 
$ 745,000 
$ 495,000 
$ 610,000 
$ 925,000 
$ 825,000 
$ 1,010,000 
$ 100,000 

$ 45000 

$ 10,595,000 

$ 1589000 
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Schaumburg & Polk, Inc. 
CONSULTING ENGINEER.S 



G6 - City of Groves Regional WWTF: Abandon Existing WWTF's, Construct New 
Regional Activated Sludge Treatment Facility 
for the City of Groves adjacent to existing South 
WWTF 

Abandon existing WWTF's, upgrade the Taft Street transfer lift station to pump the raw 
wastewater flow from the South collection system to the regional activated sludge treatment 
facility at the South WWTF site, and discharge to the Sabine Neches Canal at the following 
effiuent limits. 

A. 

Groyes North Groyes South 
ADF 
2-Hour Peak: 

1.99 mgd 3.33 mgd 
5.97 mgd 18.70 mgd 

Total 
5.32 mgd 

24.67 mgd 

BOD~ = 20 mgll 
TSS = 20 mgll 
NH3 = no limit 
D.O. = 5mgll 

I[imsft,:[ Lift StatiQD 

1. a. Groyes SQyth. Upgrade the Taft Street transfer lift station to pump the 
raw wastewater flows to the proposed regional wastewater treatment 
facility. 

Required: Firm pumping capacity (largest pump out of service) must be 
adequate to pump peak flow to destination; three or more pumps 
(or duplex pumps with automatic variable speed control) required 

Analysis: Firm capacity = 18.70 mgd (12,986 gpm) 

Four (4) pumps total; firm capacity of 12,986 gpm with largest 
pump out of service (i.e. 3 pumps pumping + 1 spare). 

Transfer force main(s) sized for a minimum of2 fps at low flow and 
a maximum 10 fps at peak flow. 

Proposed force main = 30" diameter 

Improvements: Upgrade transfer lift station with four (4) pumps (firm 
capacity of 12,986 gpm) and a 30" diameter force main 
to the regional wastewater treatment facility. 
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b. Groyes North Upgrade the North WWTF lift station to pump the raw wastewater 
flows to the proposed regional wastewater treatment facility. 

Analysis: 

Improvements: 

B. Pre1irninaor Treatment 

1. ScreenjnK 

Required: 

Analysis: 

Firm capacity = 5.97 mgd (4146 gpm) 

Four (4) pumps total; firm capacity of 4146 gpm with largest pump 
out of service. 

Transfer force main sized for a minimum 2 fps velocity at low flow 
and maximum 10 fps at peak flow. 

Proposed force main = 20' 

Upgrade North lift station with four (4) pumps, firm capacity 
of 4,146 gpm and a 20" diameter force main from the present 
North WWTF to the South WWTF. 

Some form of screening; bar openings minimum 0r" for 
mechanical screens; velocities @designflow minimum 2ft.lsec 
through channel, < 3 fUsee. through screen. 

ADF = 5.32 mgd = 8.23 cfs 
2-Hour Peak = 24.67 mgd = 38.17 cfs 

Channel Width = 2 channels @ 5 ft. each 

Screen Size = 5 ft. wide x 0.5 inch bars x 0.75 inch openings 
Assumed Screen Efficiency = 60 % 

Improvements: Construct a two channel (5 ft. wide/channel) inDuent 
structure with one mechanical bar screen and one flIed 
bar screen. 

2. Grit Chamber 

Required: 

Analysis: 

SPI No. 4004.0110101.0110201.0 
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Grit removal recommended; if removal units are provided, must 
have method of removing grit from unit, and any unit with single 
chamber must have bypass. 

Detention time = 20 minutes @ ADF, 5 minutes @Peak 
Air requirements = 20-25 din /1,000 ftl 
Draft tube = 25 cfm /1,000 ftl 
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Volume required: 
@ ADF = (5,320,000 gpd)(20 min.)I(7.48 gal/ft3)(1 day/l440 min.) 

= 9 878 ft3 , 

@ Peak = (24,670,000 gpd)(5 min.)I(7.48 gal/ft3)(1 day/l440 min.) 
= II 452 ft3 , 

Use square basin = 28 ft. x 28 ft. x 15 ft. SWD w/5:12 bottom 
slope 

Air required: 
(28 ft. x 28 ft. x 15 ft.)(25 cfinll,OOO ft3) = 294 din 

Draft tube required: 
Area = (294 cfin)(1 ft2/25cfin) = 11.8 ft2 
Use 4 ft. diameter tube 

Improvements: Construct 28 ft. I 28 ft. I 15 ft. SWD aerated grit 
chamber with 294 cfm aeration within a 4 ft. draft tube. 

C. Actiyated Slud~e Process. Construct a single stage nitrification, activated sludge unit. 

Required: 

Analysis: 

Total volume shall be 1000/1' per 35 lb. BOD/day. Diffused aeration 
shall be designed/or 3200 SCF per lb. BODj • The diffuser system must 
be capable 0/ providing 150% 0/ design requirements. 

Use 30 lb. BODs/day per 1000 ft3 aeration volume 

Ibs. BOD/day = [(5.32 mgd)(8.345)(200 mgll)] 
= 8,879 Ibs. BOD/day 

Required Volume 

Proposed basins 
ratio 

= (8,8791b BOD/day)(1000 ft3)/30 Ib BOD/day 
= 295967 ft3 , 

= 2 basins, 22 ft. deep SWD, wI 21ength: I width 

= 2 x 22 ft. deep x 58 ft. wide x 116 ft. long 
= 296 032 ft3 , 

Air Requirements = (8,879 Ibs. BOD/day)(3200 SCFnbs. BODs) 
= 28,412,800 SCF/day 
= 19,731 cfin 

150% Design Req. =(19,731 cfin)(1.5) 
= 29,597 cfs 
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Improvements: Construct a dual activated sludge deep tank aeration basin 
(each 22 ft. deep x 58 ft. wide x 116 ft.long) and provide 29,597 
cfm aeration capacity. 

D. Final Clarifiers. 

Required: 

Analysis: 

Maximum surface loading at Peak flow of 1200 gal./dayljf. and at Design 
flow of 600 gal./dayljf. Side water depth must be at least lOft. for 
surface areas of 1250 ff or more. Effective detention times (based on 
liquid volume above a 3ft. sludge blanket) must be 1.5 hr. @Peakflow 
and 3. 0 hr. @ Design flow. 

ReQuired area based on surface area: 
@ Peak flow = 24,670,000 gpd / 1200 gal./day/ft2 = 20,558 ft2 
@ Design flow = 5,320,000 gpd / 600 gal./day/ft2 = 8,867 ft2 

ReQuired area based on detention time: 
Detention time is based on side water depth of 14 ft. less 3 ft. sludge 
blanket 

@PeakFlow = 

@ Design Flow = 

(24 670 000 GPd)O 5 hrs ) = 18,739 ft2 
(24 hrslday)(7.48 gal/ft3)(l1 ft.) 

(5 320 000 ipd)(3 0 hrs ) = 8,082 ft2 
(24 hrslday)(7.48 gal/ftl)(l1 ft.) 

Required area based on Peak flow surface area requirements govern. 

Two (2) - 116 ft. diameter clarifiers = 20,558 ft2 effective surface area. 14 
ft. side water depth. 

Improvements: Construct two (2) 116 ft. diameter final clarifien with 14 ft. 
side water depths. Provide flow splitting/collection 
structures/piping. and sludge collection/pumping. 

E. Efflyent Works. 

1. Chlorine Contact Chamber. 

Required: Detention time of 20 minutes @ peak flow. 

Analysis: (24,670,000 gpdl1440 minlday)(20 min)/(7.48 gal/ft3) = 45,807 ft3 

Basin Dimensions: 

SPI No. 4004.0110101.0110201 .0 
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Depth = 14.0 ft. SWD 

Improvements: Construct a chlorine contact chamber ( 30 ft. wide I 109 
ft. long by 14 ft. SWD). 

2. Chlorine Feed Equipment. 

Required: Feed equipment must be able to provide more than the highest 
dosage to be required at any time. Dosage must be adequate to 
maintain a chlorine residual oj at least J mgl/ after 20 minutes 
detention, prior to dechlorination. 

Improvements: Provide chlorine feed equipment as necessary to provide 
for chlorination of 14.67 mgd. 

3. Dechlorination. 

Required: 

Analysis: 

The ejj1uent, after chlorination and 20 minutes detention time, 
must be dechlorinated to less than O. J mgl/. For most 
dechlorination agents, J minute detention is generally considered 
adequate. 

(24,670,000 gpd/I440 minlday)(l min)/(7.48 gaVftl) = 2290 ft3 

Basin Dimensions: I Basin 

Improvements: 

4. Flow Measurement. 

Length 
Width 
Depth 

= 30 ft. 
= 6.5 ft. 
= 12.0 ft. SWD 

Construct a dechlorination chamber (30 ft. long I 6.5 ft. 
wide I 11 ft. SWD) and provide chemical feed 
equipment as necessary to provide for dechlorination of 
14.67 mgd. 

Required: Continuous ejj1uent measurement required, with capacity jor 
maximum expected peak flow. 

Improvements: 

5. Postaeration. 

Improvements: 

SPI No. 4004.0110101.0110201.0 
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up to 30 mgd. 

Construct a passive, cascade type aeration structure on 
the discharge capable of producing a 5 mg/l dissolved 

E- 32 
Schaumburg & Polk, Inc, 
CONSULTING ENGINEERS 



oxygen emuent. 

6. Effluent Lift Station and Effluent Force Main 

Improvements: Construct emuent lift station and force main capable of 
discharging to the Sabine Neches Canal ADF and force 
main of 5.32 mgd. 

1. Sludie Thickener. 

Required: Digesters should be provided with sludge thickening. 

Improvements: Sludge thickening will be provided by decanting inside 
the digeston. 

2. Aerobic Digesters. 

Requirement: Minimum solids retention time of 15 days (may be calculated as 20 
ff for each lb. influent BODs per day). Diffused air requirement is 
30 cfm per 1000 ff of volume. 

Analysis: Digester volume required = 20 ft3 / lb. influent BODs per day 

Ibs. BODs/day = (S.32 mgd)(8.34S)(200 mg/l) 
= 8,879 Ibs. BODs/day 

Required Digester Volume = (20)(8,879) = 177 ,S80 ft3 

Proposed Digesters (2) =22 ft. SWD 
= 177,580 ft3 / (22 ft. x 2) 
= 4 036 ft2 , 
= 64 ft. x 64 ft. 

Required aeration = (30 cfmllOOO ft3)(177,S80 ft3) = 5,327 cfin 

Improvements: Construct two (2) deep tank type aerobic digesten (64 
ft. x 64 ft. x 22 ft. SWD) and provide 5,327 cfm aeration 
equipment capacity. 

Required: Sludge shall be dewatered suffiCiently to meet the requirements of 
the ultimate form of disposal. 

Improvements: Provide sludge dewatering facilities. 
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G. Blowers. 

Required: Blowers must be able to meet maximum aeration requirements with largest 
unit out of service. 

Analysis: Aerated Grit Chamber 
Activated Sludge Aeration 
Aerobic Digestion 

= 294 din 
= 19,731 din 
= 5327 cfin 
= 25,352 cfin 

Improvements: Provide blowers as required for activated sludge aeration and 
aerobic digestion. 

H. Opjnjon of Probable Cost 

1. Upgrade Taft Street Lift Station 
2. Transfer lift station/force main - North Plant Flows 
3. Influent head works, screens 
4. Grit Chamber 
5. Activated sludge basin(s) 
6. Final Clarifiers 
7. Chlorination/dechlorination/feed equipment 
8. Effluent flow measurement/post-aeration 
9. Outfall 
10. Aerobic digester 
11. Sludge dewatering facilities 
12. Aeration blower equipment 
13 . Yard Piping 
14. Site work 
15. Electrical and Instrumentation 
16. Laboratory/Office 
17. Site Acquisition 

Subtotal 

Contingency (15%) 

TOTAL OPINION OF PROBABLE CONSTRUCTION COST 
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$ 802,000 
$ 1,970,000 
$ 146,000 
$ 198,000 
$ 1,395,000 
$ 1,521,000 
$ 378,000 
$ 40,000 
$ 187,000 
$ 745,000 
$ 495,000 
$ 610,000 
$ 925,000 
$ 825,000 
$ 1,010,000 
$ 100,000 
$ 250000 

$ 11,597,000 

$ 1740000 

$ 13,337,000 
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G7 - City of Groves: Abandon Existing North and South WWTF's, Construct New 
Trickling Filter Treatment Facility at 32nd Street and SH 366 
discharge to the Sabine Neches Canal 

Abandon existing WWTF, construct a new trickling filter treatment facility for full treatment of all 
flows and then discharge into the Sabine Neches Canal at the foIlowing effluent limits. 

ADF 
2-HourPeak 
BODs 
TSS 
NH3 
D.O. 

A. f[!:iiminaa:: I[!:iUm!:llt 

1. S cr!:!:njn 1:. 

Required: 

Analysis: 

= 5.32 mgd 
= 17,132 gpm (24.67 mgd) 
= 20 mg/1 
= 20 mg/1 
= no limit 
= 5mg/1 

Some form of screening; bar openings minimum ~"for 
mechanical screens; velocities @ design flow minimum 2ft.lsec 
through channel. < 3 jt.lsec. through screen. 

Design Flow = 5.32 mgd = 8.23 cfs 

Improvements: Construct a dual channel influent structure with one 
mechanical bar screen in one channel, sized for a design 
flow of 5.32 mgd and a peak flow of 24.67 mgd, and a 
fixed bar screen in the second channel. 

2. InflU!i:nt Ljft Station. Construct an influent lift station to lift the raw wastewater 
flows into the proposed treatment facility. 

Required: 

Analysis: 

B. frimaa:: Ciarifi!:[ 

Required: 

Analysis: 

SPI No. 40004.0110101.0110201.0 
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Firm pumping capacity (largest pump out of service) must be 
adequate to pump peakflow to destination; three or more pumps 
(or duplex pumps with automatic variable speed control) required 

Firm capacity = 17,132 gpm 

Maximum surface loading at Peak flow of 1800 gal./day/ft2, and at 
Design flow of 1000 gal./day/ft2. Side water depth must be at least 
7 ft. 

R!:Quj[!:d a[!:a' 
@Peak flow = 24,670,000 gpd / 1800 gal./day/ft2 = 13,706 ft2 
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@ Design flow = 5,320,000 gpd 11000 gal./day/ft2= 5,320 ft2 

Improvements: Construct three (3) 78 ft. diameter primary clarifien 
with 14 ft. side water depth. Provide sludge 
coUection/pumping. 

c. Iricklin& Filter. 

Required: 

Analysis: 

Application of synthetic media shall be evaluated on a case-by-case basis. 
The design engineer shall submit sufficient operating data from existing 
trickling filters of similar construction and operation to justify the 
efficiency calculations for the filters. Filter efficiency formula from a 
reliable source acceptable to the commission may be used 

Required BODs reduction = [(65%)(200 mgll)-(20 mgll)] 1 [(65%)(200 
mgll)] 

= 84.6% BODs reduction 

From Munter's BioDeck® 19060 literature for 85% BODs reduction, use a 
loading of 63 lbs BOD/l,OOO ft3/day. 

Volume Required 
= (5.32 mgd)(8.345)(200 mgll BODs)(65%)/(63 lb BOD/1000 
ftl/day 

= 91,610 ftl media 

Improvements: Construct two (2) new 100 ft. diameter x 6 ft. deep trickling 
filter with synthetic media. Provide for 2 x ADF recirculation. 

D. Final Clarifier. 

Required: 

Analysis: 

Maximum surface loading at Peak flow of 1600 gal.!daylfr. and at 
Design flow of 800 gal.!daylfr. Side water depth must be at least 10ft. 
for surface areas of 1250 fr or more. Effective detention times (based on 
liquid volume above a 3ft. sludge blanket) must be 1.1 hr. @Peakflow 
and 2.2 hr. @Designflow. 

Required area based on surface area' 
@ Peak flow = 24,670,000 gpd 11600 gal./day/ft2 = 15,419 ft2 
@ Design flow = 5,320,000 gpd 1 800 gal./day/ft2 = 6,650 ft2 

Required area based on detention time' 
Detention time is based on side water depth of 14 ft. less 3 ft. sludge 
blanket 
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@ Peak flow = (24,670,000 gpd) (1.1 hrs.) / [(24 hrslday)(7.48 
gal/ft3)(IIft.)] = 13,742 ft2 

@ Design flow = (5,320,000) gpd) (2.2 hrs)/[(24 hrs/day) (7.48 gal/ft3) 
(11ft.)] = 5,927 ft2 

Required area based on Peak flow detention requirements govern. 

Improvements: 

E. Effluent Works. 

Construct three (3) 82 (t. diameter final clarifiers with 14 ft. 
side water depth. Provide sludge collection/pumping. 

1. Chlorine Contact Chamber. 

Required: 

Analysis: 

Detention time of 20 minutes @peakflaw. 

(24,670,000 gpd/I440 min/day) (20 min) / (7.48 gal/ft3) = 45,807 
ft3 

Improvements: Construct a 45,807 ff chlorine contact chamber. 

2. Chlorine Feed Equipment. 

Required: Feed equipment must be able to provide more than the highest 
dosage to be required at any time. Dosage must be adequate to 
maintain a chlorine residual of at least 1 mgll after 20 minutes 
detention, prior to dechlorination. 

Improvements: Provide chlorine feed equipment as necessary to provide 
for chlorination of 24.67 mgd. 

3. Dechlorinatjon. 

Required: 

Analysis: 

The effluent, after chlorination and 20 minutes detention time, 
must be dechlorinated to less than 0.1 mgll. For most 
dechlorination agents, 1 minute detention is generally considered 
adequate. 

24,670,000 gpd/I440 min/day) (I min) / (7.48 gal/ft3) = 2,290 ft3 

Improvements: Construct a 2,290 ff dechlorination chamber and 
provide sodium bisulfate feed equipment as necessary to 
provide for dechlorination 24.67 mgd. 

4. Flow Measurement. 
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Required: Continuous effluent measurement required, with capacity for 
maximum expected peak flow. 

Improvements: Construct a parshall flume capable of measuring flows 
up to 30 mgd. 

5. Postaeratjon. 

Improvements: Construct a passive, cascade type aeration structure on 
the discharge capable of producing a 5 mg/l dissolved 
oxygen emuent. 

6. Etlluent Lift Station. 

Improvements: Construct emuent lift station and force main capable of 
discharging to the Sabine Neches Canal ADF and force 
main of 5.32 mgd. 

F. Sluda;e Processina;. 

1. Anaerobic Dia;ester. 

Required: 

Analysis: 

For sludge from primary clarifiers plus sludge from clarifiers 
following trickling filters, J 9.0 ff for each lb. influent BODs per 
day for a heated digester. 

Influent BODs = (5.32 mgd)(8.345) (200 mg/l) = 8879 lb. 
BOD/day 

Required Digester Volume = (19.0)(8879) = 168,700 ft3 

Proposed Digester = 24 ft. SWD 
= 168,700 ft3 / 24 ft. 

Improvements: Construct an anaerobic digester (two (2) basins 67 ft. 
dia. x 24 ft. SWD) 

2. Sludge Dewatering Facility. 

Required: Sludge shall be dewatered suffiCiently to meet the requirements of 
the ultimate form of disposal. 

Improvements: Provide a means of sludge dewatering. 
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G. Opjnion of Probable Costs 

1. Transfer lift stations/force mains 
a. Taft Street Lift Station & F.M. 
b. North Plant Lift Station & F.M. 

2. Influent headworks, screens 
3. Primary Clarifiers(s) 
4. Trickling Filters(s) 
5. Recirculation Pumps 
6. Final Clarifiers 
7. Chlorination/dechlorination/feed equipment 
8. Eftluent flow measurement/post-aeration 
9. Eftluent lift station & F.M. 
10. Aerobic digester 
11. Blowers for Digester 
12. Sludge dewatering facilities 
13. Yard Piping 
14. Site Work 
15. Electrical and Instrumentation 
16. Laboratory/Office 
17. Site Acquisition 

Subtotal 

Contingency (15%) 

TOTAL OPINION OF PROBABLE CONSTRUCTION COST 

SPI No. 40004.0110101.0110201.0 
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$ 863,000 
$ 1,526,000 
$ 146,000 
$ 1,194,000 
$ 897,150 
$ 70,000 
$ 1,414,200 
$ 498,000 
$ 40,000 
$ 1,244,000 
$ 745,000 
$ 225,000 
$ 495,000 
$ 925,000 
$ 825,000 
$ 1,010,000 
$ 100,000 
$ 250000 

$ 12,467,350 

$ 1 869650 

$ 14,337,000 
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G-8 City of Groves: ADFOnly 

In analysing Alternates PN-1 and PNIG-1 it was assumed that the 1NRCC would require that all 
flows be diverted to the Neches River. During wet weather the existing receiving stream may have 
adequate flow to receive a discharge at less stringent quality standards. Therefore, if the 1NRCC 
would allow all flows up to the permitted ADF from each treatment facility to be diverted to the 
Neches River and allow peak flow in excess of the permitted ADF to continue to be discharged to 
the existing receiving stream at cu"ent 20120 limits, then the cost of this alternative could be 
significantly reduced 

Analysis: Firm capacity = 1.99 mgd (1,382 gpm) 

Three (3) pumps total;firm capacity of 1,382 gpm with largest pump out of 
service (i.e. 2 pumps pumping + 1 spare). 

Effluent force main(s) sized for a minimum of 2 fps at low flow and a 
maximum 10 fps at peak flow. 

Proposed force main = 12" diameter 

Improvements: Construct an effluent lift station with three (3) pumps (firm 
capacity of 3,458 gpm) and a 12" diameter force main to the 
Neches River. 

Opjnjon ClfProbable Cost 

1. Construct effluent lift station 
2. Yard piping improvements 
3. Electrical and instrumentation 
4. Construct outfall force main(s) 

Subtotal 

Contingency (15%) 

TOTAL OPINION OF PROBABLE CONSTRUCT/ON COST 
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$ 100,000 
$ 25,000 
$ 55,000 
$ 863 500 

$ 1,043,500 

$ 156.500 

$ 1,200,000 



REFER TO ApPENDIX C FOR 

DISCUSSION REGARDING DESIGN 

AND SELECTION OF ALTERNATIVES 



G 1 - City of Groves 
Single New Trickling Filter Treatment Facilities to Serve Entire City 

(Located at the North WWTF Site) 

ANNUAL OPERATING COSTS 

Assumed energy cost 

UnitiEguil!ment Descril!tion 
I. Preliminary T rea!ment 

a. Mechanical bar screen 
h. Lift Station (InfIUCllt &. OfIsite) 

4 - 4400 gpm pumps (200 hp ca.) 
4 - 1725 gpm pumps (30 hp ca.) 

2. Primary Clarifier 
a. 3@5hp 
h. Waste Sludge Pumps (4 • 10 bp) 

3. Trickling Filter 
2· Distnbutor Drives (5 bp ca.) 
Recirculation pumps (4· IS bp) 

4. Final Clarifiers 
a. 2@5bpca. 
b. Rerum Sludge Pumps (4 • 30 bp ca.) 

5. Effiuent Wor1cs 
a. Chlorination 
b. Dechlorination· S02 
c. Postacration 

6. EffiuCllt Lift Station 
4·5800 gpm pumps (200 hp ca.) 

7. Sludge Processing 
a. Sludge Thickening 
h. Anaerobic Digester 

3 • 100 bp Blowers 
c. Sludge Dewatering 

i. Polymer 
ii. 2· I.Sm Belt Presses (7.5 hp ca.) 
iii. Sludge Metering Pumps (2 @ IS hp) 
iv. Sludge Conveyor (I @ 5 hp) 
v. Sludge Hauling 

8. Misc. Power &. Lighting 
9. Equipment RcplaccmCllt 

SPI4004.0, 10101.0, 10201.0 • p·RPT 
df:B:\O&M.WBI 

$0.0900 /kW-hr 

Estimated Power 
Total Run Time Power Cost 
.Jm.... ..li.. kW-h rid al: S/l:r • 

7.5 16.67% 22.37 $734.89 

800.0 33.20% 4.753.97 $156,167.79 
120.0 32.87% 705.96 $23,190.91 

15.0 100.00% 268.45 $8,818.65 
40.0 25.000/e 178.97 $5.879.10 

10.0 100.000/. 178.97 $5,879.10 
60.0 25.00% 268.45 $8,818.65 

10.0 100 .OOO/e 178.97 $5,879.10 
120.0 44.75% 961.06 $31,570.94 

800.0 25.63% 3,668.84 $120,521.S3 

300.0 66.67% 3,579.36 $117,581.98 

15.0 8.93% 23.97 $787.38 
30.0 8.93% 47.94 $1,574.76 

5.0 8.93% 7.99 $262.46 

Subtotal S307~73.63 

Total O&M Cost Per Year 
Total O&M Costs Per Month 
Total O&M Costs (30 Years) 

Total Opinion of Capital Costs 
Total Costs (30 yrs.) 

Mise.. 
Expenses 

SNr.· 

$86,200.00 
$12,500.00 
N/A 

N/A 

$34,400.00 

$37,500.00 
$5,000.00 

$25,000.00 

SlOO~OO.OO 
5508z173.63 
$41~47.80 

SI5&,5J08.86 

SI5z2:!8z000.00 
$30~3J08.86 

04-Apr·95 01:16 PM 
Schaumburg &. Polk, Inc. 



G4 - City of Groves South Plant 
New Trickling Filter Facility Using Existing Filter Structures 

Assumed energy cost 

ANNUAL OPERATING COSTS 

$0.0900 /kW-hr 

UnitlEguil!ment Descril!tion 
1. Preliminary Tnoatmcot 

a. Mechanical bar screen 
b. Lift Station (Influcot & otrsite) 

Existing 5850 gpm finn 
2-3750 gpm pumps (175 bhp) 

2. Primary Clarifier 
a. 1@5hp 
b. Waste Sludge Pumps (2 - 20 hp) 

3. Triclding Filter 
3 - Distributor Drives (5 hp ca.) 
Recirculation pumps (3 - IS hp) 

4. Final Clarifiers 
a. I @5 bp ca. 
b. Sludge Pumps (4 - 30 hp ca.) 

5. EmuCllt Works 
a. Chlorination 
b. Dechlorination - S02 
c. Postacration 

6. Sludge Processing 
a. Sludge Thickening 
h. Anaerobic Digester 

3 - 100 hp Blowers 
c. Sludge Dewatering 

i. Polymer 
ii. 2 - I.Sm Belt Presses (J.5 hp ca.) 

iii. Sludge Metering Pumps (2 @ IS hp) 
iv. Sludge Conveyor (1 @ 5 bp) 
v. Sludge Hauling 

7. Misc. Power & Lighting 
8. Equipmcot Replaccmcot 

SP! 4004.0, 10101.0, 10201.0 - P-RPT 
df:B:\o&M. WBI 

Total 

J!IL 

7.5 

300.0 
525.0 

5.0 
40.0 

15.0 
60.0 

5.0 
45.0 

300.0 

15.0 
30.0 

5.0 

Estimated Power 
Run Time Power Cost 

0/0 kW-brtdaI StIr. 

16.67% 22.37 $734.89 

33.91% 1.820.83 $59.814.39 
I l.l 1% 1.043.98 $34,294.74 

100.000.4 89.48 $2,939.55 
25.000.4 178.97 $5,879.10 

100.000.4 268.45 $8,818.65 
2S.000.4 268.45 $8,818.65 

100.00"1. 89.48 $2,939.55 
44.75% 360.40 $11,839.10 

66.670/. 3,579.36 $117,581.98 

8.93"1. 23.97 $787.38 
8.93% 47.94 $1,574.76 
8.93"1. 7.99 $262.46 

Subtotal SI61z441.17 
Total O&M Cost Per Year 
Total O&M Costs Per Montb 
Total O&M Costs (30 Yean) 

Total Opinion of Capital Costs 
Total Costs (30 yrs.) 

Mise.. 
Expenses 

StIr. 

$54,989.66 
$7,824.25 

N/A 

N/A 

$21,532.33 

$23,472.74 
$5,000.00 

$25,000.00 

S137 z!!18.98 
S299~60.15 

S24z!38.35 
SSz!77 z!!04.43 

S8z448z000.00 
SI7z425z!04.43 

04-Apr·95 01:16 PM 
Schaumburg & Polk, Inc. 



G5 - City of Groves 
Single New Activated Sludge Treatment Facilities to Serve Entire City 

(Located at North Plant Site) 

ANNUAL OPERATING COSTS 

Assumed energy cost 

UnitlEguil!ment Descril!tion 
I. Preliminary Treatm ... t 

L MocIumic:aI bar sc",,", 
b. Lift Station (IntIu ... t &. Offsite) 

4 - 4400 gpm pump. (200 hp ea.) 
4 - 1725 gpm pumps (30 bp ea.) 

c. Aerated Grit Cbamber (except aeration) 
d. Grit pump 
e. Degrittcr 

2. Activated Sludge Process 
5 - 175 bp blowers (20,025 scfm) 

3. Final Clarifiers 
L 2@5bpea. 
b. RAS Pumps (4 - 30 bp ea.) 
c. WAS Pumps (2 - 10 hp) 

4. Emu...t Works 
L Cblorination 
b. Decblorination - S02 
c. Postaeration 

5. Emu ... t Lift Station 
4-5800 gpm pump. (200 bp ea.) 

6. Sludge Processing 
L Sludge Thickening 
b. Aerobic Digester 

3 - 100 bp Blowers (5,327 scfm) 
c. Sludge Dewatering 

i. Polymer 
ii. 2 - 1.5m Belt Presses (7.5 bp ea.) 
iii. Sludge Metering Pumps (2 @ 15 hp) 
iv. Sludge Conveyor (1 @ 5 hp) 
v. Sludge Hauling 

7. Misc. Power &. Lighting 
8. Equipm ... t Replacem ... t 

SPI4004.0, 10101.0, 10201.0 - P-Rl'T 
df:B:\o&M.WBl 

$0.0900 /kW-hr 

Estimated Power 
Total Run Time Power Cost 

.l!JL % kW-hr/da S/yr • 

7.5 16.67% 22.37 $734.89 

800.0 33.20"10 4,753.97 $156,167.79 
120.0 32.87% 705.96 $23,190.91 

5.0 16.67% 14.91 $489.92 
10.0 16.67% 29.83 $979.85 
15.0 16.67% 44.74 $1,469.77 

875.0 80.00% 12,527.76 $411,536.92 

10.0 100.00"10 178.97 $5,879.10 
120.0 44.75% 961.06 $31,570.94 
20.0 8.33% 29.83 $979.85 

800.0 25.63% 3,668.84 $120,521.53 

300.0 66.67% 3,579.36 $117,581.98 

15.0 8.93% 23.97 $787.38 
30.0 8.93% 47.94 $1,574.76 

5.0 8.93% 7.99 $262.46 

Subtotal 5693z144.53 
Total O&M Cost Per Year 
Total O&M Costs Per Month 
Total O&M Costs (30 Years) 

Total Opinion of Capital Costs 
Total Costs (30 yrs.) 

Mise:. 
Expenses 

S/yr. 

$86,200.00 
$12,500.00 
N/A 

N/A 

$34,400.00 

$37,500.00 
$5,000.00 

$25,000.00 

52001600.00 
58931744.53 
574~78.71 

5261812:335.75 

515,146,000.00 
S41z958~35. 75 

04-Apr-95 01:16 PM 
Schaumburg &. Polk, Inc. 



G6 - City of Groves 
Single New Activated Sludge Treatment Facilities to Serve Entire City 

Located at South Plant Site 

ANNUAL OPERATING COSTS 

Assumed energy cost $0.0900 /kW-hr 

Estimated Power 
Total Run Time Power Cost 

UnitlEguil!ment Descril!tion -1!JL % kW-hrtdaI StIr. 
1. Preliminary Treatment 

a. Mechanical bar scrcc:n 7.5 16.670;. 22.37 $734.89 
b. Lift Station (Off site) 

4 - 4400 gpm pumps (200 hp ca.) 800.0 33.200/0 4.753.97 $156,167.79 
3 - 3100 gpm pumps (150 hp ca.) 450.0 29.25% 2,355.56 $77,380.14 

c. Acrated Grit Chamber (except aeration) 5.0 16.67% 14.91 $489.92 
d. Grit pump 10.0 16.67% 29.83 $979.85 
c. Dcgrittcr 5.0 16.67% 14.91 $489.92 

2. Activated Sludgc Process 
5 - 175 hp blowers (20,025 sefm) 875.0 80.000/0 12,527.76 $411,536.92 

3. Final Clarifiers 
a. 2@5hpca. 10.0 100.000/0 178.97 $5,879.10 
b. RAS Pumps (4 - 30 hp ca.) 120.0 44.75% 961.06 $31,570.94 
c. WAS Pumps (2 - 10 hpj 20.0 8.33% 29.83 $979.85 

4. Effiuent Works 
a. Chlorination 
b. Dechlorination - S02 
c. Poslacration 

5. Sludgc Processing 
a. Sludgc Thickening 
b. Aerobic Digester 

3 - 100 hp Blowers (5,327 sefm) 300.0 66.670;. 3,579.36 $117,581.98 
c. Sludgc Dewatering 

i. Polymcr 
ii. 2 - Um Belt Presses (7.5 hp ca.) 15.0 8.93% 23.97 $787.38 
iii. Sludge Mctering Pumps (2 @ 15 hpj 30.0 8.93% 47.94 $1,574.76 
iv. Sludgc Conveyor (1 @ 5 hp) 5.0 8.93% 7.99 $262.46 
v. Sludge Hauling 

6. Mise. Power '" Ugbting 
7. Equipment Rcplacement 

Subtotal S571z643.15 
Total O&M Cost Per Year 
Total O&M Costs Per Month 

Mise. 
Expenses 

S/Ir. 

$86,200.00 
$12,500.00 
N/A 

N/A 

$34,400.00 

$37,500.00 
$5,000.00 

$25,000.00 

S200Z600.00 
S772~3.15 

S64~53.60 
Total O&M Costs (30 Yean) S23z167z294.50 

SPI4004.0, 10101.0, 10201.0 • p·RPf 
df:B:'O&M.WBI 

Total Opinion of Capital Costs 
Total Costs (30 yrs.) 

SI3~37z000.00 

S36~04z294.50 

04-Apr-9S 01:16 PM 
Schaumburg 8t Polk, Inc. 



• '--

1-
. j 

• T r-
• J 

,-
j 

t 
I-
I 

.J 

l-
I 

. 7 

-, 

G7 - City of Groves - Divert ADF Flows Only 
Single New Trickling Filter TretllmenJ Facilities 10 Serve Entire City 

(LocoJed at the New 32nd & 366 Site Near Fina) 

ANNUAL OPERATING COSTS 

Assumed energy cost 

UnitlEfJ.uil!.ment Descril!.tion 
1. Preliminary Trealmenl 

a. Mechanical bar screen 
b. lift Sta/ion (Offsile) 

4 - 4400 gpm pumps (100 hp ea.) 
3 - 2100 gpm pumps (125 hp ea.) 

2. Primary Clarifier 
a. 2@5hp 
b. Waste Sludge Pumps (4 -10hp) 

3. Trickling Filter 
2 - Distributor Drives (5 hp ea.) 
RecircuJalionpumps (4 -15 hp) 

4. Final Clarifiers 
a. 2@5hpea. 
b . Retum Sludge Pumps (4 - 30 hp ea.) 

5. E.Ifluent Works 
a. Chlorination 
b . Dechlorination - SO 2 
c . Pastaeration 

6. E.Ifluent lift Station 
2 - 3700 gpm pumps (150 hp ea.) 
3 - 7400 gpm pumps (200 hp ea.) 

7. Sludge Processing 
a. Sludge Thickening 
b. AnDerobic Digester 

3 -100 hp Blowers 
c. Sludge Dewatering 

i. Polymer 
Ii. 2 - 1.5m Belt Presses (7.5 hp ea.) 

Iii. Sludge Metering Pumps (2 @ 15 hp) 
tv. Sludge Conveyor (1 @ 5 hp) 
v. Sludge Hauling 

8. Misc. Power & Lighting 
9. EquIpment Replacement 

SPI4004.0, 10101.0, 10201.0 • P-RPT 
df:B:\o&M.WBl 

$0.0900 /kW-hr 

Estimated Power 
Total Run rune Power Cost 

.lYL " kW-hr/~ ~ 

7.5 16.67% 22.37 1734.89 

400.0 23.26% 1,665.28 154,704.57 
375.0 29.25% 1,962.97 164,483.45 

10.0 100.00% 178.97 15,879.10 
40.0 25.00% 178.97 15,879.10 

10.0 100.00% 178.97 15,879.10 
60.0 25.00% 268.45 18,818.65 

10.0 100.00% 178.97 15,879.10 
120.0 44.75% 961.06 131,570.94 

300.0 49.92% 2,680.17 188,043.48 
600.0 16.67% 1,789.68 158,790.99 

300.0 66.67% 3,579.36 1117,581.98 

15.0 8.93% 23.97 1787.38 
30.0 8.93% 47.94 11,574.76 
5.0 8.93% 7.99 1262.46 

Subtotal S330t947.02 
Total O&M Cost Per Year 
Total O&M Costs Per Month 
Total O&M Costs (30 Years) 

Total Opinion of Capital Costs 
Total Costs (30 yrs.) 

Mise. 
Expenses 

~ 

186,200.00 
112,500.00 
NIA 

NIA 

134,400.00 

137,500.00 
15,000.00 

125,000.00 

S200t 600. 00 
S531t547.02 

S44t295.58 
S15t946t410.57 

S141337IOOO.00 
S30t283t410.57 

04-Apr-95 01:16 PM 
Sclw.tmburg &. Polk. Inc. 


