


blanket

@ Peak Flow = (5,970,000 gpd)(1.5 hrs.)/[(24 hrs/day)(7.48 gal/ft’)(11

ft.)]
=4,535 ft

@ Design Flow = (1,990,000 gpd)(3.0 hrs.)/[(24 hrs/day)(7.48 gal/ft*)(11
ft.)]
=3,023 ft?

Required area based on Peak flow surface loading requirements govern.

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

D.  Effluent Works.
1. Chlorine Contact Chamber.
Required: Detention time of 20 minutes (@ peak flow.
Analysis: (5,970,000 gpd/1440 min/day)(20 min)/(7.48 gal/ft*) = 11,085 ft°
Improvements: Construct a 11,085 ft* chlorine contact chamber.
2. Chlorine Feed Equipment.

Regquired: 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 chiorine 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 5.97 mgd.

3. Dechlorination.

Regquired: 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.

Analysis: (5,970,000 gpd/1440 min/day)(1 min)/(7.48 gal/ft’) = 554 ft*

Regional WW Study
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Improvements: Construct a 554 ft’ dechlorination chamber and provide
sodium bisulfate feed equipment as necessary to provide
for dechlorination of 5.97 mgd.

4. Flow Measurement.

Regquired:  Continuous effluent measurement required, with capacity for
maximum expected peak flow.

Improvements: Construct a parshall flume capable of measuring flows
up to 6 mgd.
5. Postaeration.
Improvements: Construct a passive, cascade type aeration structure on

the discharge from the new treatment plant capable of
producing a 4 mg/l dissolved oxygen effluent.

6. Effluent Lift Station and Effluent Force Main.
Improvements: See Alternate PN/G-1 or PN/G2.
1. Sludge Thickener.
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

J¥ for each ib. influent BOD; per day). Diffused air requirement is
30 ¢fm per 1000 f¥ of volume.

Analysis: Digester volume required = 20 f*/ Ib. influent BOD, per day
Influent BOD; = (1.99 mgd)(8.345)(200 mg/1) = 3321 Ib.
BOD,/day

Required Digester Volume = (20)(3321) = 66,420 ft’

Proposed Digester =22 ft. SWD

Regional WW Study
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= [66,420 f* / 22 ft.}/2 basins
=1,510 ft¥basin =39 ft. x 39 ft. ea.

Required aeration = (30 cfm/1000 f*)(66,420 ft*) = 1993 cfin
Improvements: Construct a deep tank type aerobic digester with two

(2) basins (39 ft. x 39 ft. x 22 ft. SWD ea.) and provide
1993 cfm aeration equipment capacity.

3. Sludge Dewatering Facility.

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

Improvements: Provide a means of sludge dewatering.
F. Blowers.

Regquired: 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

l. Influent headworks, screens $ 122,200
2. Influent lift station $ 96,700
3. Grit removal system $ 87,900
4. Activated sludge basin(s) $ 644,000
5. Final Clarifier $ 440,000
6. Chlorination/dechlorination chamber/feed equipment $ 196,000
7. Effluent flow measurement and aeration $ 27,500
8. Aerobic digester $ 348,300
9. Sludge dewatering facilities $ 196,200
10.  Aeration blower equipment $ 426,400
11.  Sludge pumping equipment $ 105,000
12.  Yard piping improvements $ 560,000
13.  Electrical and instrumentation b 700,000
14,  Office/Laboratory building A 75,000
15.  Site work 3 360,000

Subtotal $ 4,585,200

Contingency (15%) 3 687,800
TOTAL OPINION OF PROBABLE CONSTRUCTION COST $ 5,273,000

Regional WW Study
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G3 - City of Groves: South Plant AS 10/15

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

ADF = 3.33 mgd

2-Hour Peak Flow = 12,986 gpm (18.70 mgd)
BOD, = 20mgl

TSS = 20 mg/l

NH, = no limit

D.O. = 5 mg/l

A.  Preliminary Treatment

1. 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
detaii under the proposed collection system improvements for the City of Groves.

2. Screening

Required: Some form of screening; bar openings minimum ¥:" for
mechanical screens; velocities (@) design flow minimum 2 ft./sec
through channel, < 3 ft./sec. through screen.

Analysis: 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 Removal

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
3.33 mgd and a peak flow of 18.70 mgd.

B. Activated Studge Process. Construct a single stage nitnification, activated sludge unit.
Required: Total volume shall be 1000 ft' per 35 Ib. BOD yday. Diffused aeration

Regional WW Study
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shall be designed for 3200 SCF per Ib. BOD;. The diffuser system must
be capable of providing 150% of design requirements.

Analysis: Use BOD; loading of 30 1b BOD/ 1000 ft*. (Conservative loading)
Ibs. BOD/day = (3.33 mgd)(8.345)(200 mg/l) = 5558 Ibs. BOD,/day

Required Volume = (5558 Ib BOD,/day)(1000 £*)/30 Ib BOD,/day
= 185,267 f°

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

150% Design Req.  =(12,351 cfm)(1.50)
= 18,527 cfs

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

C. Final Clatifiers.

Required: Maximum surface loading at Peak flow of 1200 gal./day/f¥, and at Design
Sflow of 600 gal./day/ff’. Side water depth must be at least 10 ft. for
surface areas of 1250 f 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.

Analysis: Required area based on surface area:
@ Peak flow = 18,700,000 gpd / 1200 gal./day/f* = 15,583 ft’
@ Design flow = 3,330,000 gpd / 600 gal./day/ft* = 5,550 fi*

Required based on d ion time:
Detention time is based on side water depth of 14 fi. less 3 fi. sludge
blanket

Peak Flow = (18,700,000 gpd)(1.5 hr.)/[(24 hrs/day)(7.48 galf*)(11
y

ft.)]
= 14,205 f*

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

ft)]
= 5,059 fi?

Regional WW Study
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Required area based on Peak flow surface loading requirements govern.

Improvements: Construct two (2) 100 ft. diameter final clarifiers with 14 ft.

side water depth. Provide sludge collection/pumping.

D.  Effluent Works.

1.

Chlorine Contact Chamber.

Required: Detention time of 20 minutes @ peak flow.

Analysis: (18,700,000 gpd/1440 min/day)(20 min)/(7.48 gal/ft*) = 34,722 f*
Improvements: Construct a 34,722 ft* chlorine contact chamber.

Required: Feed equipment must be able to provide more than the highest
dosage 1o be required at any time. Dosage must be adequate 10
maintain a chlorine residual of at least 1 mg/1 after 20 minutes
detention, prior to dechlorination.

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

Dechlorination.

Required: 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.

Analysis: (18,700,000 gpd/1440 min/day)(1 min)/(7.48 gal/ft’) = 1,736 f}

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

Elow Measurement.

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

Improvements: Construct a parshall flume capable of measuring flows

Regional WW Study
SP| No. 4004.0/10101.0/10201.0
DF: \C:\RGWWSTDYWPPG-3.WPD Schaumburg & Polk, Inc.

07/06/95

E-13 CONSULTING ENGINEERS



up to 20 mgd.
5. Postaeration.

Improvements: Construct a passive, cascade type aeration structure on
the discharge from the new treatment plant capable of
producing a 5§ mg/l dissolved oxygen effluent.

E.  Sludge Processing.
1. Sludge Thickener.
Regquired: Aerobic digesters should be provided with sludge thickening.

Improvements: Construct piping in the digester to allow for settling and
decanting for thickening,

2. Acrobic Digesters.

Requirement: Minimum solids retention time of 15 days (may be calculated as 20
J¥ for each 1b. influent BOD, per day). Diffused air requirement is
30 ¢fm per 1000 f£ of volume.

Analysis: Digester volume required = 20 ft* / Ib. influent BOD; per day

Influent BOD; = (3.33 mgd)(8.345)(100 mg/l) = 5558 Ib.
BOD,/day

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

Proposed Digester =22 ft. SWD
=[111,160 ft* / 22 f.)/2 basins
=2,526f"=50ft. x50 ft. ea.

Required aeration = (30 cfim/1000 f*)(111,160 f*) = 3335 cfim

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

3. Sludge Dewatering Facility.

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

Reglonal WW Study
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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
unit out of service.

Improvements:  Provide blowers/aeration equipment as necessary.

G.  Opinion of Probable Cost
L. Upgrade Taft Street Lift Station 3 802,000
2. Influent headworks, screens $ 149,700
3. Grit removal system $ 94,100
4. Activated sludge basin(s) $ 929,000
5. Final Clarifier $ 1,155,400
6. Chlorination/dechlorination chamber/feed equipment $ 399,600
7. Effluent flow measurement and aeration $ 27,500
8. Aerobic digestor $ 504,100
9. Sludge dewatering facilities 3 328,300
10.  Aeration blower equipment b 560,000
11.  Sludge Pumps $ 106,000
12.  Yard piping improvements $ 810,000
13.  Electrical and instrumentation $ 920,000
14.  Office/Laboratory A 85,000
15.  Site Work b 735,000

Subtotal $ 7,605,700
Contingency (15%) $ 1.141.300

TOTAL OPINION OF PROBABLE CONSTRUCTION COST $ 8,747,000

Regional WW Study
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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 effluent limits.

ADF
2-Hour Peak
BOD;

TSS

NH,

D.O.

3.33 mgd

12,986 gpm (18.7 mgd)
20 mg/l

= 20 mg/l

= no limit

5 mg/l

A.  Preliminary Treatment

1. Screening.

Required: Some form of screening; bar openings minimum ¥:" for
mechanical screens; velocities (@ design flow minimum 2ft./sec
through channel, < 3 ft./sec. through screen.

Analysis: 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. Influent Lift Station. Construct an influent lift station to lift the raw wastewater
flows into the proposed treatment facility.

Required:

Analysis:

B.  Primary Clarifier.

Required:

Analysis:

SP1 No. 4004.0/10101.0/10201.0

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.

Firm capacity = 12,986 gpm

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

Required area:
@ Peak flow = 18,700,000 gpd / 1800 gal /day/&* = 10,389 fi’
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@ Design flow = 3,330,000 gpd / 1000 gal./day/ft*= 3,330 ft?

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

C.  TIricKling Filter.

Required: 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 1o the commission may be used.

Analysis: Required BOD; reduction = [(65%)(200 mg/1)-(20 mg/)} / [(65%)(200
mg/)]
= 84.6% BOD, reduction

From Munter's BioDeck® 19060 literature for 85% BOD, reduction, use a
loading of 63 Ibs BOD,/1,000 ft*/day.

Volume Required

= (3.33 mgd)(8.345)(200 mg/l BOD,)(65%)/(63 Ib BOD,/1000
ft’/day

= 57,342 ft* media (Existing Volume = 46,651 ft*)

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 filters (3) with new synthetic media and
distributor. Provide for 2 x ADF recirculation.

D. Finaj Clarifier.

Required: Maximum surface loading at Peak flow of 1600 gal./day/ff’, and at
Design flow of 800 gal./day/ff. Side water depth must be at least 10 ft.
Jor surface areas of 1250 f 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. @ Design flow. |

Analysis: Required area based on surface area:
@ Peak flow = 18,700,000 gpd / 1600 gal./day/ft’ = 11,687 &
@ Design flow = 3,300,000 gpd / 800 gal./day/ft* = 4,163 fi?

Required l | ’ e e
Detention time is based on side water depth of 14 f&. less 3 ft. sludge
blanket
SP1 No. 4004.0/10101.0/10201.0
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@ Peak flow = (18,700,000 gpd) (1.1 hrs.) / [(24 hrs/day)(7.48
gal/f*)(118.)] = 10,417 R

@ Design flow = (3,330,000) gpd) (2.2 hrs)/[(24 hrs/day) (7.48 gal/Rt*)
(11£.)] = 3,710 fi?

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

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

E.  Effluent Works.
1. Chlorine Contact Chamber.
Required: Detention time of 20 minutes (@ peak flow.

Analysis: (18,700,000 gpd/1440 min/day) (20 min) / (7.48 gal/ft’) = 34,722
f*

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 chiorine 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. Dechlorination.

Regquired: 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.
Analysis: 18,700,000 gpd/1440 min/day) (1 min) / (7.48 gal/ft’) = 1,736 f°
Improvements: Construct a 1,736 f’ dechlorination chamber and

provide sulphur dioxide feed equipment as necessary to
provide for dechlorination 18.7 mgd.

4. Flow Measurement.

SPI No. 4004.0/10101.0/10201.0
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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 20 mgd.

5. Postaeration.
Improvements: Construct a passive, cascade type aeration structure on

the discharge capable of producing a § mg/ dissolved
oxygen effluent.

6. Effluent Lift Station.
Improvements: Construct an effluent lift station capable of discharging
18.7 mgd to the Sabine Neches Canal considering high

water levels equal to the height of the hurricane
protection levee or 14' MLSL.

1. Sludge Thickener,
Required. Digesters should be provided with sludge thickening.

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

2. Acrobic Digesters.
Regquirement: Minimum solids retention time of 15 days (may be calculated as 20
Jt for each Ib. influent BOD; per day). Diffused air requirement is
30 cfm per 1000 f£ of volume.
Analysis: Digester volume required = 20 ft* / Ib. influent BOD; per day

Ibs. BOD,  =(3.33 mgd) (8.345) (200 mg/})
= 5,558 lbs. BOD,/day

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

22 ft. SWD

111,160 f* / (22t x 2)
2526 fi?

= S51fixSIft

Proposed Digesters (2)

SP! No. 4004.0/10101,0/10201.0
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Required aeration = (30 cfm/1000 ft°) (111,160 f%) = 3,335 ¢fin
Improvements: Construct two (2) deep tank type aerobic digesters (51
ft. x 51 ft. x 22 ft. SWD) and provide 3,335 cfm aeration
equipment capacity.

3. Sludge Dewatering Facility.

Regquired: Sludge shall be dewatered sufficiently to meet the requirements of

the ultimate form of disposal.
Improvements: Provide 2 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 = 294 cfm
Aerobic Digestion = 3.335c¢fm
3,629 cfm
Improvements: Provide blowers as required for Pre aeration and aerobic
digestion.

1. Upgrade Taft Street Lift Station $ 802,000
2. Influent Headworks, Screens 3 149,700
3. Primary Clarifier $ 845,700
4, Trickling Filter Upgrade $ 520,000
S. Final Clarifier 3 903,400
6. Chlorination/Dechlorination $ 399,600
7. Effluent flow measurement $ 27,500
8. Aerobic Digester ¥ 504,100
9. Sludge Dewatering $ 328,300
10.  Blowers for Digester $ 210,000
11.  Waste Sludge Pumps $ 106,000
12.  Yard Piping $ 810,000
13.  Electrical & Instrumentation $ 920,000
14.  Office/Laboratory A 85,000
15.  Site Work 3 735.000

Subtotal 3 7,346,300

Contingency (15%) $ 1,101,700
TOTAL OPINION OF PROBABLE CONSTRUCTION COST $ 8,448,000
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GS - City of Groves Regional WWTF:

Abandon Existing WWTF's, 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.

Groves North Groves South _ Total
ADF 1.99 mgd 3.33 mgd 5.32 mgd
2-Hour Peak 597mgd 1870 mgd 24.67 mgd

BOD, = 20 mg/l

TSS = 20 mg/l

NH, = no limit

D.O. = 4 mg/l

Transfer Lift Stati

1. Groves South. 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 fo pump peak flow to destination; three or more pumps
(or duplex pumps with automatic variable speed conitrol) 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 of 2 fps at low flow and

a maximurn 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.

Prefiminary T
L. Screening

SPI No. 4004.0/10101.0/10201.0
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Regquired: Some form of screening; bar openings minimum ;" for
mechanical screens; velocities @ design flow minimum 2 fi./sec
through channel, < 3 ft./sec. through screen.

Analysis: ADF =532mgd =823cfs
2-Hour Peak =24.67mgd =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) influent
structure with one mechanical bar screen and one fixed
bar screen,

2. Grit Chamber

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.

Analysis: Detention time = 20 minutes @ ADF, 5 minutes @ Peak
Air requirements = 20-25 cfim / 1,000 f’
Draft tube = 25 ¢fm / 1,000 ft?

Volume required:
@ ADF = (5,320,000 gpd)(20 min.)/(7.48 gal/fi*)(1 day/1440 min.)
=9,878 ft3

@ Peak = (24,670,000 gpd)(5 min.)/(7.48 gal/ft*)(1 day/1440 min.)
= 11,452 ft°

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

Air required:
(28 ft. x 28 fi. x 15 £.)(25 cfim/1,000 f*) = 294 cfim

Draft tube required:
Area = (294 cfm)(1 f%/25cfm) = 11.8 fi?
Use 4 ft. diameter tube

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

C. Activated Sludge Process. Construct a single stage nitrification, activated sludge unit.
SPI No. 4004.0/10101.0/10201.0
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Required:

Analysis:

Total volume shall be 1000 ft per 35 Ib. BODyday. Diffused aeration
shall be designed for 3200 SCF per Ib. BOD,. The diffuser system must
be capable of providing 150% of design requirements.

Use 30 Ib. BOD/day per 1000 fi’ aeration volume. (Conservative loading)

Ibs. BOD./day = [(5.32 mgd)(8.345)(200 mg/1)]
= 8,879 Ibs. BOD/day

Required Volume = (8,879 Ib BOD,/day)(1000 ft*)/30 Ib BOD,/day
= 295,967 ft’

Proposed basins = 2 basins, 22 ft. deep SWD, w/ 2length: Iwidth
ratio

=2x22 ft. deep x 58 ft. wide x 116 fi. long
296,032 fit’

Air Requirements = (8,879 Ibs. BOD,/day)(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 S8 ft. wide x 116 ft. long) and provide 29,597
cfm aeration capacity.

Required:

Analysis:

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

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

Reauired based on d on fime:
Detention time is based on side water depth of 14 ft. less 3 ft. sludge
blanket

@ Peak Flow = (24,670,000 gpd)(1.5 hrs) = 18,739 ft?
(24 hrs/day)(7.48 gal/f*)(11 ft.)
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@ DesignFlow= _ (5320000 gpd}(3.0hrs) = 8,082 fi’
(24 hrs/day)(7.48 gal/ft°)(11 f.)

Required area based on Peak flow surface area requirements govern.

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

Improvements: Construct two (2) 116 ft. diameter final clarifiers with 14 ft.

side water depths. Provide flow splitting/collection
structures/piping, and sludge collection/pumping.

E.  Effluent Works.
1. Chlorine Contact Chamber.
Required: Detention time of 20 minutes (@ peak flow.

Analysis: (24,670,000 gpd/1440 min/day)(20 min)/(7.48 gal/ft’) = 45,807 f*

Basin Dimensions: 1 Basin
Width = 30 ft./basin
Length =109 ft.
Depth =14.0ft. SWD
Improvements: Construct a chlorine contact chamber ( 30 ft. wide x 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 1 mg/1 after 20 minutes
detention, prior to dechlorination.

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

3. Dechiorination.

Regquired: 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.

Analysis: (24,670,000 gpd/1440 min/day)(1 min)/(7.48 gal/ft*) = 2290 ft’
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Basin Dimensions: 1 Basin

Length =30 fi.
Width =651
Depth =12.0ft. SWD
Improvements: 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.
4. Flow Measurement.

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. Postaeration.

Improvements: Construct a passive, cascade type aeration structure on
the discharge capable of producing a 4 mg/1 dissolved
oxygen effluent.

6. Effluent Lift Station and Effluent Force Main
Improvements: See Alternate D5(B)
1 Siudge Thickener.
Regquired: Digesters should be provided with sludge thickening.

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

2. Aerobic Digesters.

Requirement: Minimum solids retention time of 15 days (may be calculated as 20

J? for each Ib. influent BOD; per day). Diffused air requirement is
30 ¢fm per 1000 f£ of volume.

Analysis: Digester volume required = 20 ft* / Ib. influent BOD; per day

Ibs. BOD,/day = (5.32 mgd)(8.345)(200 mg/l)
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= 8,879 Ibs. BOD,/day
Required Digester Volume = (20)(8,879) = 177,580 f*

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

Required aeration = (30 cfm/1000 f°)(177,580 &) = 5,327 cfm
Improvements: Construct two (2) deep tank type aerobic digesters (64
ft. x 64 ft. x 22 ft. SWD) and provide 5,327 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 sludge dewatering facilities.
G.  Blowers

Required: Blowers must be able to meet maximum aeration requirements with largest

unit out of service.
Analysis: Aerated Grit Chamber = 294 cfm

Activated Sludge Aeration =19,731 cfm

Aerobic Digestion =_5327cfm

= 25,352 cfm .

Improvements: Provide blowers as required for activated sludge aeration,

aerobic digestion and other needs.
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1. Transfer lift station/force main - Taft Lift Station $ 2,090,000
2. Influent lift station (N.Side flows) $ 72,000
3. Influent headworks, screens 3 146,000
4, Grit Chamber $ 198,000
5. Activated sludge basin(s) $ 1,395,000
6. Final Clarifiers $ 1,521,000
7. Chlorination/dechlorination/feed equipment b 378,000
8. Effluent flow measurement/post-aeration $ 40,000
9. Aerobic digestors $ 745,000
10. Sludge dewatering facilities $ 495,000
11.  Aeration blower equipment $ 610,000
12.  Yard piping $ 925,000
13. Site work A 825,000
14. Electrical and instrumentation $ 1,010,000
15.  Laboratory/Office $ 100,000
16. Site Acquisition 3 45,000

Subtotal $ 10,595,000

Contingency (15%) 3 1,589,000
TOTAL OPINION OF PROBABLE CONSTRUCTION COST $ 12,184,000
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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
effluent limits.

Groves North Groves South _ Total
ADF 1.99 mgd 3.33 mgd 5.32 mgd
2-HourPeak 597mgd 18.70mgd 24.67 mgd

BOD; = 20 mg/l
TSS = 20 mg/l
NH;, = no limit
D.O. = 5 mg/l

A.  Transfer Lift Station

1. a. Groves South. 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 of 2 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. Groves North, Upgrade the North WWTF lift station to pump the raw wastewater
flows to the proposed regionai wastewater treatment facility.

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'
Improvements: 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.

Prefimi T
1 Screening
Required: Some form of screening; bar openings minimum %" for

mechanical screens; velocities (@) design flow minimum 2 ft./sec
through channel, < 3 ft./sec. through screen.

Analysis: ADF =532mgd =823cfs
2-Hour Peak =24.67mgd =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) influent
structure with one mechanical bar screen and one fixed
bar screen.

2. Grit Chamber

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.

Analysis: Detention time = 20 minutes @ ADF, 5 minutes @ Peak
Air requirements = 20-25 c¢fm / 1,000 ft’
Draft tube = 25 cfm / 1,000 ft?
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Volume required:
@ ADF = (5,320,000 gpd)(20 min.}/(7.48 gal/f*)(1 day/1440 min.)
= 9,878 fi*

@ Peak = (24,670,000 gpd)(5 min.)/(7.48 gal/f*)(1 day/1440 min.)
= 11,452 f*

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 f.)(25 cfm/1,000 ft*) = 294 cfm

Draft tube required:
Area = (294 cfm)(1 ft*/25¢cfm) = 11.8 fi?
Use 4 ft. diameter tube

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

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

Required: Total volume shall be 1000 f’ per 35 Ib. BOD/day. Diffused aeration
shall be designed for 3200 SCF per Ib. BOD;,. The diffuser system must
be capable of providing 150% of design requirements.

Analysis: Use 30 Ib. BOD./day per 1000 ft* aeration volume

Ibs. BOD/day = [(5.32 mgd)(8.345)(200 mg/1)]
= 8,879 Ibs. BOD/day

Required Volume = (8,879 Ib BOD,/day)(1000 f*)/30 Ib BOD,/day
= 295,967 f

Proposed basins = 2 basins, 22 ft. deep SWD, w/ 2length: 1width
ratio

=2x22ft. deep x 58 ft. wide x 116 ft. long

= 296,032 fi’

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

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

D. Fina] Clarifiers.

Required: Maximum surface loading at Peak flow of 1200 gal./day/f¥’, and at Design
Sflow of 600 gal./day/ff. Side water depth must be at least 10 fi. for
surface areas of 1250 f* or more. Effective detention times (based on
liguid volume above a 3 ft. sludge blanket) must be 1.5 hr. @ Peak flow
and 3.0 hr. @ Design flow.

Analysis: Required area based on surface area:
@ Peak flow = 24,670,000 gpd / 1200 gal./day/ft’ = 20,558 fi*
@ Design flow = 5,320,000 gpd / 600 gal./day/ft* = 8,867 fi®

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

@ Peak Flow = (24,670,000 gpd)(1.5 hrs) = 18,739

(24 hrs/day)(7.48 gal/ft)(11 ft.)

@ Design Flow = (5,320,000 gpd)30 hrs) = 8,082 f*
(24 hrs/day)(7.48 gal/f*)(11 f)

Required area based on Peak flow surface area requirements govern.

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

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

E.  Effluent Works.
L Chiorine Contact Chamber.
Required: Detention time of 20 minutes (@ peak flow.
Analysis: (24,670,000 gpd/1440 min/day)(20 min)/(7.48 gal/f*) = 45,807 &
Basin Dimensions: 1 Basin

Width = 30 ft./basin
Length =109 ft.
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Depth =14.0 ft. SWD

Improvements: Construct a chlorine contact chamber ( 30 ft. wide x 109
ft. long by 14 ft. SWD).
“hlorine Feed Equi .

Regquired: 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 24.67 mgd.

Required: The effluent, after chlorination and 20 minutes detention time,
must be dechlorinated 1o less than 0.1 mg/l. For most

dechlorination agents, 1 minute detention is generally considered
adequate.

Analysis: (24,670,000 gpd/1440 min/day)(1 min)/(7.48 gal/ft*) = 2290 f*

Basin Dimensions: 1 Basin

Length =30 ft.
Width =6.5ft.
Depth =12.0ft. SWD
Improvements: 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.

Flow Measurement.

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.

Postaeration.

Improvements: Construct a passive, cascade type aeration structure on

the discharge capable of producing a § mg/l dissolved
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oxygen effluent.

6 fluent Lift Sta | Effluent Force Mai

Improvements: Construct effluent lift station and force main capable of
discharging to the Sabine Neches Canal ADF and force
main of §.32 mgd.

F. Sludge Processing.
1. Sludge Thickener.
Required: Digesters should be provided with sludge thickening.

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

2. Aerobic Digesters.

Requirement: Minimum solids retention time of 15 days (may be calculated as 20

¥ for each Ib. influent BOD; per day). Diffused air requirement is
30 cfm per 1000 f¥ of volume.

Analysis: Digester volume required = 20 ft* / Ib. influent BOD, per day

Ibs. BOD,/day = (5.32 mgd)(8.345)(200 mg/1)
= 8,879 Ibs. BOD,/day

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

Proposed Digesters (2) =22 ft. SWD
= 177,580 ft* / (22 ft. x 2)
= 4,036 fi?
=64 ft. x 64 fi.

Required aeration = (30 cfim/1000 f*)(177,580 &%) = 5,327 cfm

Improvements: Construct two (2) deep tank type aerobic digesters (64
ft. x 64 ft. x 22 ft. SWD) and provide 5,327 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 sludge dewatering facilities.
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Blowers.
Required: Blowers must be able to meet maximum aeration requirements with largest
unit out of service.
Analysis: Aerated Grit Chamber = 294 cfm
Activated Sludge Aeration = 19,731 cfm
Aerobic Digestion =_5.327 cfm
= 25,352 cfim
Improvements: Provide blowers as required for activated sludge aeration and
aerobic digestion.
Opii f Probable C
1. Upgrade Taft Street Lift Station 3 802,000
2. Transfer lift station/force main - North Plant Flows $ 1,970,000
3. Influent headworks, screens $ 146,000
4. Grit Chamber $ 198,000
5. Activated sludge basin(s) $ 1,395,000
6. Final Clarifiers $ 1,521,000
7. Chlorination/dechlorination/feed equipment $ 378,000
8. Effluent flow measurement/post-aeration $ 40,000
9. Qutfall $ 187,000
10.  Aerobic digester b 745,000
11.  Sludge dewatering facilities $ 495,000
12.  Aeration blower equipment $ 610,000
13.  Yard Piping $ 925,000
14, Site work $ 825,000
15. Electrical and Instrumentation $ 1,010,000
16.  Laboratory/Office $ 100,000
17. Site Acquisition 3 250,000
Subtotal $ 11,597,000
Contingency (15%) $ 1740,000

TOTAL OPINION OF PROBABLE CONSTRUCTION COST
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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 following effluent limits.

ADF = 5.32 mgd
2-Hour Peak = 17,132 gpm (24.67 mgd)
BOD;, = 20 mg/l
TSS = 20 mg/l
NH, = no limit
D.O. = 5 mg/l
A.  Preliminary Treatment
1. Screening.
Regquired: Some form of screening; bar openings minimum ;" for

mechanical screens; velocities (@ design flow minimum 2ft./sec
through channel, < 3 ft./sec. through screen.

Analysis: 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. Influent Lift Station. Construct an influent lift station to lift the raw wastewater
flows into the proposed treatment facility.

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

Analysis: Firm capacity = 17,132 gpm

B.  Primary Clarifier.

Required: Maximum surface loading at Peak flow of 1800 gal./day/ft%, and at

Design flow of 1000 gal./day/ft®. Side water depth must be at least
7 ft.

Analysis: Required area:
@ Peak flow = 24,670,000 gpd / 1800 gal./day/ft* = 13,706 f*
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@ Design flow = 5,320,000 gpd / 1000 gal /day/ft*= 5,320 ft*

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

C.  Trckling Filter.

Required: 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.

Analysis: Required BOD;, reduction = [(65%)(200 mg/1)-(20 mg/1)] / [(65%)(200
mg/D)]
= 84.6% BOD; reduction

From Munter's BioDeck® 19060 literature for 85% BOD; reduction, use a
loading of 63 Ibs BOD,/1,000 ft*/day.

Volume Required
= (5.32 mgd)(8.345)(200 mg/l BOD,)(65%)/(63 1b BOD,/1000
ft’/day
= 91,610 ft* 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: Maximum surface loading at Peak flow of 1600 gal./day/ff, and at
Design flow of 800 gal./day/f. Side water depth must be at least 10 fi.
Jor 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. (@ Design flow.

Analysis: Required area based on surface area:
@ Peak flow = 24,670,000 gpd / 1600 gal./day/fi? = 15,419 fi?
@ Design flow = 5,320,000 gpd / 800 gal./day/ft* = 6,650 ft*

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 hrs/day)(7.48
gal/fP)(11£1.)] = 13,742 2

@ Design flow = (5,320,000) gpd) (2.2 hrs)/[(24 hrs/day) (7.48 gal/f*)
(11)] = 5,927 f2

Required area based on Peak flow detention requirements govern.

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

E.  Effluent Works.
1. Chlorine Contact Chamber.
Required: Detention time of 20 minutes (@ peak flow.

Analysis: (24,670,000 gpd/1440 min/day) (20 min) / (7.48 gal/ft’) = 45 807
ﬁ3

Improvements: Construct a 45,807 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 1 mg/l after 20 minutes
detention, prior to dechiorination.

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

3. Dechlorination.

Required: 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. ‘

Analysis: 24,670,000 gpd/1440 min/day) (1 min) / (7.48 gal/ft*) = 2,290 ft*

Improvements: Construct a 2,290 ft* 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. Postaeration.
Improvements: Construct a passive, cascade type aeration structure on

the discharge capable of producing a § mg/ dissolved
oxygen effluent.

6.  Effluent Lift Station.
Improvements: Construct effluent lift station and force main capable of

discharging to the Sabine Neches Canal ADF and force
main of 5.32 mgd.

F. Sludge Processing.
1. Anaerobic Digester.
Required: For sludge from primary clarifiers plus sludge from clarifiers

Jollowing trickling filters, 19.0 f for each Ib. influent BOD, per
day for a heated digester.

Analysis: Influent BOD, = (5.32 mgd)(8.345) (200 mg/l) = 8879 Ib.
BOD,/day

Required Digester Volume = (19.0)(8879) = 168,700 fi®

Proposed Digester = 24 ft. SWD
= 168,700 ft’ / 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.  Opinion of Probable Costs

1. Transfer lift stations/force mains
a. Taft Street Lift Station & F.M. $ 863,000
b. North Plant Lift Station & F. M. $ 1,526,000
2. Influent headworks, screens $ 146,000
3. Primary Clarifiers(s) s 1,194,000
4 Trckling Filters(s) $ 897,150
5. Recirculation Pumps h) 70,000
6. Final Clarifiers $ 1,414,200
7. Chlorination/dechlorination/feed equipment $ 498,000
8. Effluent flow measurement/post-aeration h 40,000
9. Effluent lift station & F.M. $ 1,244,000
10.  Aerobic digester $ 745,000
11.  Blowers for Digester b 225,000
12. Sludge dewatering facilities ¥ 495,000
13.  Yard Piping $ 925,000
14.  Site Work $ 825,000
15. Electrical and Instrumentation $ 1,010,000
16.  Laboratory/Office § 100,000
17.  Site Acquisition $ 250000
Subtotal $ 12,467,350
Contingency (15%) 3 1,869,650
TOTAL OPINION OF PROBABLE CONSTRUCTION COST $ 14,337,000
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G-8 City of Groves: ADF Only

In analysing Alternates PN-1 and PN/G-1 it was assumed that the TNRCC would require that all
Jlows 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 TNRCC
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 permitied ADF to continue to be discharged to
the existing receiving stream at current 20/20 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 + I spare).

Efftuent 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.

Opinion of Probable Cost

1 Construct effluent lift station 3 100,000
2. Yard piping improvements 3 25,000
3. Electrical and instrumentation b 55,000
4. Construct outfall force main(s) S 863,500

Subtotal S 1,043,500

Contingency (15%) $ 156500
TOTAL OFINION OF PROBABLE CONSTRUCTION COST $ 1,200,000

SPI No. 4004.0/10101.0/10201.0
DF: \C:\RGWWSTDY\G-8 WPD
07/07/95 E -40




REFER TO APPENDIX C FOR
DiscussION REGARDING DESIGN
AND SELECTION OF ALTERNATIVES



G1 - City of Groves
Single New Trickling Filter Treatment Facilities to Serve Entire City
(Located at the North WWTTF Site)

ANNUAL OPERATING COSTS
Assumed energy cost $0.0900 /kKW-hr
Estimated Power Misc.
Total Run Time Power Cost Expenses
Unit/Equipment Description hp Y% kW-hr/day $/yr, Siyr.
i. Prelitninary Treatment
a. Mechanical bar screen 7.5 16.67% 2237 $734.89
b. Lift Station (Influent & Offsite)
4 - 4400 gpm pumps (200 hp ca.) 800.0 3320%  4,753.97 $156,167.79
4 - 1725 gpm pumps (30 hp ca.) 120.0 32.87% 705.96 $23,190.91
2. Primary Clarifier
a 3@5hp 15.0 100.00% 268.45 3$8,818.65
b. Waste Sludge Pumps (4 - 10 hp) 400 25.00% 178.97 $5,879.10
3. Trickling Filter
2 - Distributor Drives (5 hp ea.) 10.0 100.00% 178.97 $5,879.10
Recirculation pumps (4 - 15 hp) 60.0 2500% 26845 $3,818.65
4. Final Clarifiers
& 2@S5hpea. 10.0 100.00% 178.97 $5.879.10
b. Return Siudge Pumps (4 - 30 hp ea.) 120.0 44.75% 961.06 $31,570.94
5. Effluent Works
a. Chlorination $86,200.00
b. Dechlorination - SO2 $12,500.00
c. Postacration N/A
6. Effluent Lift Station
4-5800 gpm pumps (200 hp ¢a.) 800.0 2563%  3,668.84 $120,521.53
7. Sludge Processing
a. Sludge Thickening N/A
b. Anacrobic Digester
3 - 100 hp Blowers 300.0 66.67%  3,579.36 $117,581.98
c. Sludge Dewatering
i. Polymer $34,400.00
ii. 2« 1.5m Belt Presses (7.5hp ea.) 15.0 8.93% 23.97 $787.38
iii. Sludge Metering Pumps (2 @ 15 hp) 300 3.93% 47.94 $1,574.76
iv. Sludge Conveyor (1 @ 5 bp) 5.0 8.93% 7.99 $262.46
v. Sludge Hauling $37,500.00
8. Misc. Power & Lighting $5.000.00
9. Equipment Replacement $25,000.00
Subtotal 3$307,573.63 $200,600.00
Total O&M Cost Per Year 55081173.63
Total O&M Costs Per Month 342,2_347.80
Total O&M Costs (30 Years) 315£5£08.86
Total Opinion of Capital Costs $15,258,000.00
Tatal Costs (30 yrs.) $30,503,208.86
SP14004.0, 10101.0, 10201.0 - P-RPT 04-Apr-95 01:16 PM
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G4 - City of Groves South Plant
New Trickling Filter Facility Using Existing Filter Structures

ANNUAL OPERATING COSTS
Assumed energy cost $0.0900 /kW-hr
Estimated Power Misc.
Total Run Time Power Cost Expenses
Unit/Equipment Description hp % kW-hr/day Siyr. S/yr,
1. Preliminary Treatment
a. Mechanical bar screen 75 16.67% 22.37 $734.89
b. Lift Station (Infiuent & Offsite)
Existing 5850 gpm firm 3000 3391% 1,820.83 $59,814.39
2-3750 gpm pumps (175 bhp) 525.0 1.11%  1,043.98 $34,294.74
2. Primary Clarifier
a 1@S5Shp 5.0 100.00% 89.48 $2,939.55
b. Waste Sludge Pumps (2 - 20 hp) 40.0 25.00% 178.97 $5,879.10
3. Trickling Fiiter
3 - Distributor Drives (5 hp ea.) 15.0 100.00% 268.45 $8,818.55
Recirculation pumps (3 - 15 hp) 60.0 25.00% 268.45 $8,818.65
4. Final Clarifiers
a 1@S5hpea 50 100.00% 89.48 $2,939.55
b. Sludge Pumps (4 - 30 hp e2.) 450 44.75% 360.40 $11,839.10
5. Effluent Works
a. Chlorination $54,989.66
b. Dechiorination - SO2 $7,82425
c. Postacration N/A
6. Sludge Processing
a. Sludge Thickening N/A
b. Anaerobic Digester
3 - 100 hp Blowers 300.0 66.67% 3,579.36 $117,581.98
c. Sludge Dewatering
i. Polymer $21,532.33
il. 2 - 1.5m Belt Presses (7.5 hp ca.) 15,0 8.93% 23.97 $787.38
iii. Sludge Metering Pumps (2 @ 15 hp) 30.0 8.93% 47.94 $1,574.76
iv. Sludge Conveyor (1 @ S hp) 50 8.93% 7.99 $262.46
v. Sludge Hauling $23.472.74
7. Misc. Power & Lighting $5.000.00
8. Equipment Replacement $25,000.00
Subtotal $161,441.17 $137,818.98
Total O&M Cost Per Year $299,260.15
Total O&M Costs Per Month 524,938.35
Total O&M Costs (30 Years) $8,977.804.43
Total Opinion of Capital Costs $8,448,000.00
Total Costs (30 yrs.) $17.425.804.43
SPI 4004.0, 10101.0, 10201.0 - P-RPT 04-Apr-95 01:16 PM
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GS - City of Groves
Single New Activated Sludge Treatment Facilities to Serve Entire City
(Located at North Plant Site)

ANNUAL OPERATING COSTS
Assumed energy cost $0.0900 /kW-hr
Estimated Power Misc.
Total Run Time Power Cost Expenses
Unit/Equipment Description hp % kW-hr/da S/vr. Siyr.
I. Preliminary Treatment
&. Mechanical bar screen 15 16.67% 2237 $734.89
b. Lift Station (Influent & Offsite)
4 - 4400 gpm pumps (200 hp ca.) 800.0 3320% 4,753.97 $156,167.79
4 - 1725 gpm pumps (30 hp eca.} 120.0 32.87% 70596 £23,190.91
c. Aecrated Grit Chamber {except acration) 5.0 16.67% 14.91 $489.92
d. Grit pump 100 16.67% 29.83 $979.85
¢. Degritter 15.0 16.67% 44.74 $£1,469.77
2. Activated Sludge Process
5 - 175 hp blowers (20,025 scfm) 875.0 80.00% 12,527.76 $411,536.92
3. Final Clarifiers
a 2@Shpea 10.0 100.00% 178.97 $5,879.10
b. RAS Pumps(4-30hpea.) 120.0 44.75% 961.06 $31,570.94
c. WAS Pumps (2 - 10 hp) 20.0 8.33% 2983 $979.85
4. Efflucat Works
a. Chlorination $86,200.00
b, Dechlorination - SO2 $12,500.00
¢. Postaeration N/A
5. Effluent Lift Station
4-5800 gpm pumps (200 hp ea.) 800.0 2563% 3,668.84 $120,521.53
6. Sludge Processing
a. Sludge Thickening N/A
b. Aerobic Digester
3 - 100 hp Blowers (5,327 scfm) 300.0 66.67% 3,5793¢ $117,581.98
c. Sludge Dewatering
i. Polymer $34,400.00
ii. 2 - 1.5m Belt Presses (7.5 hp ea.) 15.0 8.93% 23.97 $78738
iii. Sludge Metering Pumps (2 @ 15 hp) 30.0 8.93% 4794 $1,574.76
iv. Sludge Conveyor (1@ 5 hp) 5.0 8.93% 7.99 $262.46
v. Sludge Hauling $37,500.00
7. Misc. Power & Lighting $5,000.00
8. Equipment Replacement $25,000.00
Subtotal $693,144.53 $200,600.00
Total O&M Cost Per Year $893,744.53
Total O&M Costs Per Month $74,478.71
Total O&M Costs (30 Years) §26,812,335.75
Total Opinion of Capital Costs ___$15,146,000.00
Total Costs (30 yrs.) $41,958,335.75

SP1 4004.0, 10101.0, 10201.0 - P-RPT

04-Apr-95 01:16 PM
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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 /&xW-hr
Estimated Power Misc.
Total Run Time Power Cast Expenses
Unit/Equipment Description hp % kW-hr/day Siyr, S/yr,
1. Preliminary Treatment
a. Mechanical bar screen 75 16.67% 22.37 $734.89
b. Lift Station (Offsitc)
4 - 4400 gpm pumps (200 hp ca.) 800.0 3320%  4,753.97 $156,167.79
3 - 3100 gpm pumps (150 hp ea.) 450.0 2925%  2,355.56 $77,380.14
c. Acrated Grit Chamber (except acration) 5.0 16.67% 1491 $489.92
d. Grit pump 10.0 16.67% 29.83 $979.85
e. Degritter 50 16.67% 1491 $489.92
2. Activated Sludge Process
5 - 175 hp blowers (20,025 scfm) 875.0 80.00% 12,527.76 $411,536.92
3. Final Clarifiers
a. 2@S5hpea 10.0 100.00% 178.97 $5,879.10
b. RAS Pumps(4-30hpea) 120.0 44.75% 961.06 $£31,570.94
¢. WAS Pumps (2 - 10 hp) 20.0 833% 29.83 $979.85
4. Effluent Works
a. Chlorination $86,200.00
b. Dechloripation - SO2 $£12,500.00
c. Postacration N/A
5. Sludge Processing
a. Sludge Thickening N/A
b. Acrobic Digester
3 - 100 hp Blowers (5,327 scfm) 300.0 66.67%  3,579.3%6 $117,581.98
¢. Sludge Dewatering
i. Polymer $34,400.00
ii. 2 - 1.5m Belt Presses (7.5 hp ea.) 15.0 8.93% 23.97 $787.38
iii. Sludge Metering Pumps (2 @ 15 hp) 30.0 3.93% 47.94 $£1,574.76
iv. Sludge Conveyor (1 @ 5 hp) 5.0 8.93% 7.99 $262.46
v. Sludge Hauling $37,500.00
6. Misc. Power & Lighting $5,000.00
7. Equipment Replacement $25,000.00
Subtotal $571,643.15 $200,600.00
Total O&M Cost Per Year $772,243.15
Total O&M Costs Per Month $64,353.60
Total O&M Costs (30 Years) $23,167,294.50
Total Opinion of Capital Costs $13,337,000.00
Total Costs (30 yrs.) $36,504,294.50

SP14004.0, 10101.0, 1¢2¢1.0 - P-RPT
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G7 - City of Groves - Divert ADF Flows Only
Single New Trickling Filter Treatment Facilities to Serve Entire City
(Located at the New 32nd & 366 Site Near Fina)

Assumed energy cast

Unit/Equipment Description

ANNUAL OPERATING COSTS

$0.0900 /kW-hr

1, Preliminary Treatment
a.  Mechanical bar screen
b.  Lifi Station (Offsite)
4 - 4400 gpm pumps (100 hp ea)
3-2100 gom pumps (125 hp ea))
2. Primary Clarifier
a 2@5hp
b. Waste Sludge Pumps (4 - 10 hp)
3. Trickling Filter
2 - Distributor Drives (5 hp ea.}
Recirculation pumps (4 - 15 hp)
4. Final Clarifiers
a 2@5hpea
b.  Return Sludge Pumps (4 - 30 hp ea)
5. Efftuent Works
a. Chlorination
b, Dechlorination - SO2
c. Postaeration
6. Effluent Lift Station
2- 3700 gpm pumps (150 hp ea.)
3 - 7400 gpm pumps (260 hp ea)
7. Sludge Processing
a.  Sludge Thickening
b.  Anaerobic Digester
3 - 100 hp Blowers
¢. Sludge Dewatering

i. Poiymer

il. 2 - 1.5m Belt Presses (7.5 hp ea)
{ii. Sludge Melering Pumps (2 @ 15 hp)

iv, Sludge Conveyor (I @ 5 hp}
v. Sludge Hauling

8. Misc. Power & Lighting

9. Equipment Replacement

SP1 4004.0, 10101.0, 10201.0 - P-RPT
dfBAVO&M.WBI1

Estimated Power Misc,
Total  Run Time  Power Cost Expenses
hp % kW-hr/day SAr. 34w
7.5 16.67% 22.37 $734.89
400.0 23.26% 1,665.28 354,704.57
375.0 29.25% 1,962.97 364,483.45
- 10.0 100.00% 178.97 35,879.10
40.0 25.00% 178,97 35,879.10
16.0 100.00% 178.97 35,879.10
60.0 25.00% 268.45 $58,818.65
10.0 100.00% 178.97 35879.10
120.0 44.75% 961.06 $31,570.94
3$86,200.00
312,500.00
N/A
300.0 49.92% 2,680.17 388,043.48
600.0 16.67% 1,789.68 358,790.99
N/A
300.0 66.67% 3.579.36 3117,581.98
334,400.00
15.0 8.93% 23.97 3787.38
30.0 8.93% £7.94 31,574.76
5.0 8.93% 7.99 $262.46
337,500.00
35,000.00
325,000.00
Subtotal $330,947.02 $200,600.00
Total O&M Cost Per Year 3$531,547.02
Total O&M Costs Per Month $44,295.58
Total O&M Costs (30 Years) $15,946,410.57
Total Opinion of Capital Cests 31 4,337,000.00
Total Costs (30 yrs.) 330,283,410.57

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




