
TECHNICAL MEMORANDUM #7       

Z:\PROJECT FILES\100431.17 BUFFALO AVE PS UPGRADE 083-17\300 DESIGN\380 DESIGN TMS\TM 7 - STATION BYPASS SYSTEM\SUBMITTAL_FINAL_2018-04-
24\TM 7_STATION BYPASS SYSTEM_FINAL_2018-04-24.DOCX 

PAGE 1 OF 6 

180-48 BM 5301 BUFFALO AVE PUMP STATION REHABILITATION 

EVALUATION OF STATION BYPASS SYSTEM 

PREPARED FOR: JEA 

PREPARED BY: Constantine Engineering, Inc. 
J. Collins Engineering Associates, LLC 

PROJECT NUMBER: 100431.17 

DATE: April 24, 2018 

Background 
The JEA Buffalo Avenue Pump Station is an existing, triplex, Class IV wastewater pumping 
facility located at 5301 Buffalo Avenue, Jacksonville, Florida 32206.   Constantine Engineering, 
Inc. was retained by JEA to provide evaluation, design, and limited bid- and construction-
phase engineering services for the station rehabilitation (JEA Contract 170143, dated 
November 28, 2017).  J. Collins Engineering Associates, LLC, was subcontracted by 
Constantine to prepare this technical memorandum (TM #7). 

Purpose 
This technical memorandum (TM #7) addresses the following: 

 Pump station bypass options with reference to applicable JEA standards, as needed, 
for the temporary bypass of wastewater flows during construction of project 
improvements. 

 Evaluation of hydraulic and operational requirements based on established design 
flow criteria, sequencing of work to minimize the required bypass period. 

 Preliminary configuration options based on available rental equipment, and 
recommended design approach. 

Existing Conditions 
The Buffalo Avenue Pump Station serves an area roughly bounded by Long Branch Creek 
and Evergreen Cemetery on the south, St. Johns River on the east, Trout River on the north, 
and Moncrief Creek and I-95 on the west.  Table 1 summarizes the existing conditions for the 
pump station. 
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Table 1:  Buffalo Avenue Pump Station Existing Conditions 

 

As detailed in Exhibit 1 below, raw wastewater enters the existing pump station through a 
36-inch diameter gravity sewer, and the flow is split into two 4-foot wide channels equipped 
with mechanical bar screens that have been removed from service.  Three service pumps and 
24-inch diameter forcemain then discharge the wastewater into the trunk sewer system that 
ultimately flows to the Buckman Wastewater Treatment Facility. 

 

Exhibit 1:  Existing Collection System at Pump Station 

Design Conditions 
The design criteria are based on the 2018 JEA Water and Wastewater Standards Manual and 
the 2018 JEA Water, Wastewater and Reclaimed Water Design Guidelines. 

Design flow criteria was established by a separate evaluation task (refer to TM #4 – Evaluation 
of System Flows). The design annual average daily flow (AADF) is 656 gpm (0.94 MGD), and 

Item Quantity Comments 
Service Area 2,171 acres Per PD report 

Original Station Capacity 8,000 gpm (11.52 MGD) Per PD report 
Influent Gravity Sewer 36 inches Ductile Iron 
Discharge Forcemain 24 inches PVC 

Junction Manhole (MH) 
6-ft diameter base 
4-ft diameter riser 

Precast Concrete 

MH Rim Elevation 4.65 ft Per survey (NAVD88) 
MH Floor Elevation -11.96 ft Per survey (NAVD88) 
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the design peak hour flow (PHF) is 4,828 gpm (6.95 MGD).  The bypass pumping system will 
conservatively be designed to deliver up to 5,000 gpm. 

Recommendations 
Based on discussions with JEA about various bypass configuration options, the recommended 
bypass plan is as follows: 

 Install complete, self-contained, automatic diesel engine-driven pump systems that 
are automated by using float levels to activate the pumps.  Control and monitoring of 
the bypass pumps should be conducted at a selected upstream manhole to better 
safeguard against potential sanitary sewer overflow (SS) events. 

 Pumps will take suction from the existing junction manhole, and limited surcharge of 
the gravity sewer will be required.  The bottom manhole section is 6-ft diameter and 
the upper riser section is 4-ft diameter which is large enough to accommodate a single 
24-inch suction manifold pipe or multiple smaller suction pipes. 

 A minimum of three bypass duty pumps are recommended (not including optional 
standby units).  The recommended pumps are Godwin or Thompson rental units. 

 To meet the peak flows, two of the duty pumps will be based on the Godwin DPC300 
Dri-Prime model, sized for 2,500 gpm each.  These pumps will require limited 
surcharging of the gravity system to function at full capacity, as discussed further 
below.  It is noted that a single, larger pump such as the Godwin Dri-Prime CD400M 
could be utilized instead, and this option was discussed with the local Godwin pump 
application engineer.  The two smaller pumps were considered preferable, however, 
to provide flexibility across a larger range of system flows, with one unit serving 
lower flows and the second available to assist during high flow events.  Therefore, 
two smaller pumps are recommended for design. 

 To meet average flows, the third duty pump will be based on the Godwin CD200M 
Dri-Prime model, sized for approximately 700 gpm.  This pump will serve as a lead 
“jockey” unit to meet pump an even lower range of flows than the DPC300 units, with 
less required surcharging of the collection system.  Representative pump information, 
including sample data sheets for the pumps discussed herein, is provided in 
Appendix A. 

 The temporary discharge manifold for the three bypass pumps will connect to the 
existing 24-inch forcemain east of the pump station, as shown in Exhibit 2. 

 The hydraulic calculations for the junction manhole are summarized as follows (see 
Appendix A), with all elevations shown per the NAVD88 datum: 

o Top of junction manhole = 4.65 ft 

o Bottom of junction manhole = -11.96 ft 

o Minimum pump start level:  0.5 ft clearance from bottom + 1.5 ft submergence 

o Water Surface Elevation (WSE) to deliver 2,500 gpm per pump = -0.27 ft 



TECHNICAL MEMORANDUM - 180-48 BM 5301 BUFFALO AVE PUMP STATION REHABILITATION 

Z:\PROJECT FILES\100431.17 BUFFALO AVE PS UPGRADE 083-17\300 DESIGN\380 DESIGN TMS\TM 7 - STATION BYPASS SYSTEM\SUBMITTAL_FINAL_2018-04-
24\TM 7_STATION BYPASS SYSTEM_FINAL_2018-04-24.DOCX 

PAGE 4 OF 6 

 The system surcharge calculations are summarized as follows (refer to Appendix A): 

o As indicated above, the recommended pumps require a surcharge elevation of 
-0.27’ to deliver the design flow of 2,500 gpm.  Under these conditions, the 
estimated WSE and extent of surcharging in the upstream gravity system 
indicate that no overflows would occur (see Exhibit 3 in Appendix A, which 
shows the estimated flow line on the existing as-built drawings).  For 
demonstration purposes, the red line shown is shown approximately 1 ft above 
-0.27 ft elevation to reflect the adjustment to the current NAVD88 datum.  
Potential problem areas are shown in yellow, where existing stub-out or 
contributory sewer inverts are below the red line and would need further 
consideration before moving forward with partial sewer surcharging. 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit 2:  Proposed Station Bypass System 

o The existing collection system includes 994 ft of 36-inch, 4,228 ft of 30-inch, and 
1,410 ft of 24-inch gravity sewer.  Based on these calculations, the existing 
system can withstand the indicated surcharge levels from the junction 
manhole to the upper end of the gravity collection system. 

o A spreadsheet was prepared to calculate sewer system headloss during a 
surcharged condition.  The calculations for the surcharged gravity system 
show that the WSE in the furthest upstream manhole would rise 
approximately 3.1 ft higher than at the junction manhole. 

o In summary, the gravity sewer collection system can operate in the proposed 
limited surcharge condition with no significant risk of SSO events. 
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 Implementation 
Implementation of the bypass system during project construction will be the Contractor’s 
responsibility, and the following provisions will be included in the Contract Documents: 

o For base bidding purposes, a proposed station bypass plan and functional 
specification will be provided in the Contract Documents.  The Contractor may 
thereafter propose alternative bypass plans, including alternative components 
and/or layout, for review and approval by the Owner and Engineer. 

o The Contractor will provide unit pricing for weekly rental of the proposed 
pumping equipment, in the event that additional units are needed during 
construction to accommodate forecasted wet weather events. 

o Under severe wet weather conditions, the Contractor will be allowed to bypass 
higher flows than the design flows discussed herein, but not so high as to result 
in forcemain velocities exceeding 9 ft/sec. 

o The Contractor will coordinate with JEA to provide remote monitoring of the 
bypass pumps and upstream control manhole conditions. 

o The Contractor will carefully coordinate the sequencing of work and the 
bypass system layout to minimize the duration needed for station bypassing 
and to not impede other construction activities. 
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APPENDIX A 

Supporting Information 

 
 Manufacturer Data for Representative Godwin Pumps 

 Hydraulic Calculations 

 Exhibit 3:  As-Built Drawings for Surcharged Collection System 

 Headloss Calculations for Surcharged Collection System 
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Features and Benefits Specifications
 Suction connection 12" 150# ANSI B16.5

Delivery connection 12" 150# ANSI B16.5
 Max capacity 5080 USGPM †

Max solids handling 3.7"
Max impeller diameter 16.9"
Max operating temp 176°F*

 Max pressure 49 psi
Max suction pressure 29 psi
Max casing pressure 74 psi

 Max operating speed 1200 rpm
* Please contact our office for applications in excess of 176°F.

† Larger diameter pipes may be required for maximum flows.









Picture 101

The Godwin Dri-Prime DPC300 pump offers 
flow rates to 5080 USGPM and has the capability 
of handling solids up to 3.7" in diameter.

The DPC300 is able to automatically prime to 
28' of suction lift from dry. Automatic or manual 
starting/stopping available through integral 
mounted control panel or optional wireless-
remote access.

Solids handling and portability make the 
DPC300 the perfect choice for dewatering and 
bypass applications.

Please contact the factory or office for further details. A typical picture of the pump is shown.
All information is approximate and for general guidance only.

Also available in a critically silenced unit 
which reduces noise levels to less than 70 
dBA at 30'.

Simple maintenance normally limited to 
checking fluid levels and filters.

Dri-Prime (continuously operated Venturi air 
ejector priming device) requiring no periodic 
adjustment. Optional compressor clutch 
available.

Extensive application flexibility handling 
sewage, slurries, and liquids with solids up to 
3.7" in diameter.

Liquid lubricated mechanical seal with high 
abrasion resistant solid silicon carbide faces 
and limited dry-running capabilities.

Pedestal-mounted centrifugal pump with Dri-
Prime system coupled to a diesel engine or 
electric motor.

All cast iron construction (stainless steel 
construction option available) with cast steel 
impeller.

Standard engine John Deere 6068HF285 (T3 
Flex). Also available with John Deere 
6068HC93 (IT4).

DPC300 Dri-Prime® Pump



Performance Curve Materials

Engine option 1 Engine option 2
John Deere 6068HF285 (T3 Flex), 156 HP @ 2400 rpm John Deere 6068HC93 (IT4), 157 HP @ 2400 rpm

2 Impeller diameter 16.9" Impeller diameter 16.9"

Pump speed 1200 rpm driven by 2.0:1 gearbox Pump speed 1200 rpm driven by 2.0:1 gearbox

Suction Lift Table Suction Lift Table

Total Delivery Head (feet) Total Delivery Head (feet)

31 45 58 72 86 31 45 72 86

Output (USGPM) Output (USGPM)

10 5024 4714 4377 3937 3108 10 5024 4714 3937 3108

15 4921 4558 4144 3522 1036 15 4921 4558 3522 1036

20 4403 3885 3108 2072 777 20 4403 3885 2072 777

25 2331 2072 1554 1036 - 25 2331 2072 1036 -

Fuel capacity: 150 US Gal Fuel capacity: 150 US Gal

Max Fuel consumption @ 2400 rpm: 8.7 US Gal/hr Max Fuel consumption @ 2400 rpm: 8.6 US Gal/hr

Max Fuel consumption @ 2000 rpm: 8.0 US Gal/hr Max Fuel consumption @ 2000 rpm: 7.9 US Gal/hr

Weight (Dry): 6,250 lbs Weight (Dry): 6,550 lbs

Weight (Wet): 7,330 lbs Weight (Wet): 7,630 lbs

Dim.: (L) 156" x (W) 55" x (H) 81" Dim.: (L) 156" x (W) 55" x (H) 81"
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Pump casing & 
suction cover

Cast iron BS EN 1561 - 1997

Silicon carbide face; Viton 
elastomers; Stainless steel body

Cast iron BS EN 1561 - 1997

Cast iron BS EN 1561 - 1997

Carbon steel BS 970 - 1991 
817M40T

Cast iron BS EN 1561 - 1997

Wearplates

Mechanical seal
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DPC300 Dri-Prime® Pump
Pump Type  Branch Sizes 300 x 300 mm

Curve No  Speed Variable

Revision  Max Solids Handling 4 "

Date  Max Impeller Diameter 17 "

Min Impeller Diameter 14 "

84 Floodgate Road, Bridgeport, NJ 08014 USA, (856) 467-3636 . Fax (856) 467-4841

Email: sales@godwinpumps.com, godwinpumps.com
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Features and Benefits Specifications
 Suction connection 8" 150# ANSI B16.5

Delivery connection 8" 150# ANSI B16.5
 Max capacity 2290 USGPM †

Max solids handling 3.0"
Max impeller diameter 11.0"
Max operating temp 176°F*

 Max pressure 70 psi
Max suction pressure 58 psi
Max casing pressure 105 psi

 Max operating speed 2200 rpm
* Please contact our office for applications in excess of 176°F.

† Larger diameter pipes may be required for maximum flows.









Picture 101

The Godwin Dri-Prime CD200M pump offers 
flow rates to 2290 USGPM and has the capability 
of handling solids up to 3.0" in diameter.

The CD200M is able to automatically prime to 
28' of suction lift from dry. Automatic or manual 
starting/stopping available through integral 
mounted control panel or optional wireless-
remote access.

Indefinite dry-running is no problem due to the 
unique Godwin liquid bath mechanical seal 
design. Solids handling, dry-running, and 
portability make the CD200M the perfect choice 
for dewatering and bypass applications.

Please contact the factory or office for further details. A typical picture of the pump is shown.
All information is approximate and for general guidance only.

Also available in a critically silenced unit 
which reduces noise levels to less than 70 
dBA at 30'.

Simple maintenance normally limited to 
checking fluid levels and filters.

Dri-Prime (continuously operated Venturi air 
ejector priming device) requiring no periodic 
adjustment. Optional compressor clutch 
available.

Extensive application flexibility handling 
sewage, slurries, and liquids with solids up to 
3.0" in diameter.

Dry-running high pressure liquid bath 
mechanical seal with high abrasion resistant 
solid silicon carbide faces.

Close-coupled centrifugal pump with Dri-
Prime system coupled to a diesel engine or 
electric motor.

All cast iron construction (stainless steel 
construction option available) with cast steel 
impeller.

Standard engine John Deere 4045TF290 (IT4 
Flex). Also available with Caterpillar C4.4M-T 
(Export Only).

CD200M Dri-Prime® Pump



Performance Curve Materials

Engine option 1 Engine option 2
John Deere 4045TF290 (IT4 Flex), 75 HP @ 2200 rpm Caterpillar C4.4M-T (Export Only), 78 HP @ 2200 rpm

1 Impeller diameter 11.0" Impeller diameter 11.0"

Pump speed 2200 rpm Pump speed 2200 rpm

Suction Lift Table Suction Lift Table

Total Delivery Head (feet) Total Delivery Head (feet)

30 46 62 81 137 30 46 81 137

Output (USGPM) Output (USGPM)

10 2291 2208 2107 1913 605 10 2291 2208 1913 605

15 2208 2160 2063 1821 484 15 2208 2160 1821 484

20 2083 2034 1986 1773 412 20 2083 2034 1773 412

25 1937 1889 1816 1724 - 25 1937 1889 1724 -

Fuel capacity: 60 US Gal Fuel capacity: 60 US Gal

Max Fuel consumption @ 2200 rpm: 4.4 US Gal/hr Max Fuel consumption @ 2200 rpm: 4.6 US Gal/hr

Max Fuel consumption @ 1800 rpm: 3.8 US Gal/hr Max Fuel consumption @ 1800 rpm: 4.2 US Gal/hr

Weight (Dry): 3,070 lbs Weight (Dry): 3,070 lbs

Weight (Wet): 3,490 lbs Weight (Wet): 3,490 lbs

Dim.: (L) 119" x (W) 66" x (H) 77" Dim.: (L) 119" x (W) 66" x (H) 77"
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Buffalo PS Major Gravity System rev 3/21/18

Size Length

24 1410

30 4228 Total  Flow to be allocated

36 994 5000 gpm

C 100

k 1

Buffalo St PS Upstream Gravity Sewer

Flow Contribution Head Loss (ft)

From To Length Size Matl MH gpm Cum flow Segment Cum

MH Num Sta MH Num Sta

Buffalo PS P-18 78+01 9 36 DI -- 0 5000 0.081 3.144

P-18 78+01 P-19 81+78 368 36 DI P-18 227 5000 0.223 3.064

P-19 81+78 P-20 86+64 486 36 DI P-19 227 4773 0.247 2.841

P-20 86+64 P-21 89+94 320 36 DI P-20 227 4545 0.170 2.595

P-21 89+94 P-22 91+72 188 36 DI P-21 227 4318 0.114 2.425

P-22 91+72 P-23 94+26 254 30 DI P-22 227 4091 0.275 2.311

P-23 94+26 P-24 99+25 569 30 DI P-23 227 3864 0.434 2.035

P-24 99+25 P-25 103+90 395 30 DI P-24 227 3636 0.295 1.601

P-25 103+90 P-25BX 105+02 112 30 DI P-25 227 3409 0.127 1.306

P-25BX 105+02 P-25CX 107+57 255 30 DI P-25BX 227 3182 0.171 1.179

P-25CX 107+57 P-26 111+02 345 30 DI P-25CX 227 2955 0.181 1.008

P-26 111+02 P-27 115+16 414 30 DI P-26 227 2727 0.177 0.827

P-27 115+16 P-28 117+19 203 30 DI P-27 227 2500 0.094 0.650

P-28 117+19 P-29 120+28 309 30 DI P-28 227 2273 0.102 0.556

P-29 120+28 P-30 123+61 302 30 DI P-29 227 2045 0.082 0.454

P-30 123+61 P-31 128+69 508 30 DI P-30 227 1818 0.096 0.372

P-31 128+69 P-32 131+05 236 30 DI P-31 227 1591 0.043 0.276

P-32 131+05 P-33 134+23 326 30 DI P-32 227 1364 0.040 0.233

P-33 134+23 P-34 139+06 483 24 DI P-33 227 1136 0.108 0.193

P-34 139+06 P-35 142+57 351 24 DI P-34 227 909 0.055 0.084

P-35 142+57 P-35A 143+53 96 24 DI P-35 227 682 0.014 0.029

P-35A 143+53 P-36 146+31 278 24 DI P-35A 227 455 0.013 0.015

P-36 146+31 P-37 148+33 202 24 DI P-36 227 227 0.002 0.002




