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NON COMBUSTIBLE CANOPY.  NO

COVERAGE REQUIRED PER NFPA
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SPRINKLER RISER
LOCATED HERE
SEE RISER DETAIL.

A & B WING RISERS AND
STANDPIPE FEED
LOCATED HERE.

4" STORZ FDC, STAND
PIPE FEED, ELECTRIC
BELL AND MAIN DRAIN
HERE.  INSTALL PER
NFPA 13
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8-6

10-0

20-0

ALL DIMENSIONS SHOWN ARE CENTER TO CENTER.

PIPE 2" AND SMALLER TO BE SCHEDULE 40 WITH

THREADED CAST IRON FITTINGS.

PIPE 2 1/2" AND LARGER TO BE SCHEDULE 10
WITH GROOVED FITTINGS.

ALL PIPES AND HANGERS ARE TO BE INSTALLED

PER NFPA 13, 2010.

HANGERS ARE TO BE U.L. LISTED AND F.M.

APPROVED.

OWNER SHALL PROVIDE ADEQUATE HEAT TO

PREVENT WET-PIPE SPRINKLER PIPING FROM

FREEZING.  OWNER SHALL MAINTAIN SPRINKLER

SYSTEM IN ACCORDANCE WITH NFPA 25 AND ALL

APPLICABLE FEDERAL, STATE, AND LOCAL LAWS.

THIS SYSTEM HAS BEEN DESIGNED BY AND SHALL

BE INSTALLED BY MAINE FIRE PROTECTION

SYSTEMS AND USE OF THESE DRAWINGS FOR

OTHER PURPOSES IS STRICTLY PROHIBITED.
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FIRST FLOOR PLAN ( PARKING GARAGE)
1/8"=1'-0"

"A" WING
"B" WING

MATCH LINE

MATCH LINE

N

JOB SCOPE:

INSTALL FULLY SUPERVISED WET AND DRY
PIPE SYSTEMS ACCORDING  TO NFPA 13
2010.

DRY SYSTEM TO SERVE FIRST FLOOR
(PARKING GARAGE)

WET SYSTEM TO SERVE WINGS A AND B
(2ND-5TH FLOORS.)

BUILDING IS NEW CONSTRUCTION.

FIRST FLOOR (PARKING GARAGE) IS
CONSTRUCTION TYPE II
ORDINARY HAZARD GROUP 1.

SECOND-FIFTH FLOOR IS CONSTRUCTION
TYPE V111 WITH GWB CEILINGS IN THE
DWELLING UNITS AND ACT CEILING IN THE
CORRIDORS.  TYP.
LIGHT HAZARD.

MANUAL WET STANDPIPES INSTALLED IN
EACH STAIRWELL WITH 2 12 " HOSE VALVES
AT INTERMEDIATE LANDINGS.

DRY SPRINKLER SYSTEM NOTES

DRY SYSTEM CAPACITY :  560 GALLONS

PITCH MAINS NOT LESS THAN 1/4" PER 10 FT.
PITCH LINES NOT LESS THAN 1/2" PER 10 FT.
"VICTAULIC" GROOVED COUPLINGS USED FOR

DRY SYSTEM SHALL HAVE "FLUSH SEAL"

GASKETS. REDUCERS SHALL BE "VICTAULIC"

STYLE #50 CONCENTRIC GROOVED TYPE.

FIRST FLOOR PLAN ( PARKING GARAGE)
1/8"=1'-0"

CHECK GRAPHIC SCALES BEFORE USING

GRAPHIC SCALES
4'

1/8"=1'-0"

16'8'8' 0

6
D

VERIFY LOCATION OF HIGH TEMPERATURE

SPRINKLERS AND INSTALL PER NFPA 13.

ALL PENDENTS ON DROPS

DRY SYSTEM COVERING APPROX 14,725 SQFT
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8-6

10-0

20-0

ALL DIMENSIONS SHOWN ARE CENTER TO CENTER.

PIPE 2" AND SMALLER TO BE SCHEDULE 40 WITH

THREADED CAST IRON FITTINGS.

PIPE 2 1/2" AND LARGER TO BE SCHEDULE 10
WITH GROOVED FITTINGS.

ALL PIPES AND HANGERS ARE TO BE INSTALLED

PER NFPA 13, 2010.

HANGERS ARE TO BE U.L. LISTED AND F.M.

APPROVED.

OWNER SHALL PROVIDE ADEQUATE HEAT TO

PREVENT WET-PIPE SPRINKLER PIPING FROM

FREEZING.  OWNER SHALL MAINTAIN SPRINKLER

SYSTEM IN ACCORDANCE WITH NFPA 25 AND ALL

APPLICABLE FEDERAL, STATE, AND LOCAL LAWS.

THIS SYSTEM HAS BEEN DESIGNED BY AND SHALL

BE INSTALLED BY MAINE FIRE PROTECTION

SYSTEMS AND USE OF THESE DRAWINGS FOR

OTHER PURPOSES IS STRICTLY PROHIBITED.
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RMS LICENSE:

SYMBOLS

DESCRIPTIONSYMBOL

APPROVAL BYDRAWN BY

JOB NO.

FILE NAME

JOB NAME

CONTRACTOR

DATE

ST FIRE MARSHAL

MAINE FIRE PROTECTION

6 DOWD ROAD

BANGOR, ME 04401

SHEET   OF   

DATEREVISIONS

GENERAL NOTES

MAKEQTY ORIFICE MODEL TEMP FINISH NOTES

SPRINKLER SYSTEM # LOCATION:

PEARL PLACE II

184 PEARL ST., PORTLAND, MAINE

SECOND FLOOR FIRE PROTECTION

1/8" = 1'-0" 2 7

04/16/2012DPW

699.dwg

789

0699

2&3 WING "A" & "B" SECOND FLOOR

153 1/2", K=5.6 TYCO TY3531 155 CHROME QR  CONCEALED PENDENT

21 1/2", K=5.6 TYCO TY3189 175 BRASS FR  COMBUSTIBLE CONCEALED UPRIGHT

21 1/2", K=5.6 TYCO TY3231 155 WHITE QR  SEMI-RECESSED PENDENT

"A" WING

SECOND FLOOR PLAN
1/8"=1'-0"

"B" WING

MATCH LINE

MATCH LINE

N

SECOND FLOOR PLAN
1/8"=1'-0"

CHECK GRAPHIC SCALES BEFORE USING

GRAPHIC SCALES
4'

1/8"=1'-0"

16'8'8' 0

VERIFY LOCATION OF HIGH TEMPERATURE

SPRINKLERS AND INSTALL PER NFPA 13.

ALL PENDENTS ON DROPS

6
D

SECOND FLOOR APPROX 14,252 SQFT
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10-0

20-0

ALL DIMENSIONS SHOWN ARE CENTER TO CENTER.

PIPE 2" AND SMALLER TO BE SCHEDULE 40 WITH

THREADED CAST IRON FITTINGS.

PIPE 2 1/2" AND LARGER TO BE SCHEDULE 10
WITH GROOVED FITTINGS.

ALL PIPES AND HANGERS ARE TO BE INSTALLED

PER NFPA 13, 2010.

HANGERS ARE TO BE U.L. LISTED AND F.M.

APPROVED.

OWNER SHALL PROVIDE ADEQUATE HEAT TO

PREVENT WET-PIPE SPRINKLER PIPING FROM

FREEZING.  OWNER SHALL MAINTAIN SPRINKLER

SYSTEM IN ACCORDANCE WITH NFPA 25 AND ALL

APPLICABLE FEDERAL, STATE, AND LOCAL LAWS.

THIS SYSTEM HAS BEEN DESIGNED BY AND SHALL

BE INSTALLED BY MAINE FIRE PROTECTION

SYSTEMS AND USE OF THESE DRAWINGS FOR

OTHER PURPOSES IS STRICTLY PROHIBITED.
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RMS LICENSE:

SYMBOLS

DESCRIPTIONSYMBOL

APPROVAL BYDRAWN BY

JOB NO.

FILE NAME

JOB NAME

CONTRACTOR

DATE

ST FIRE MARSHAL

MAINE FIRE PROTECTION

6 DOWD ROAD

BANGOR, ME 04401

SHEET   OF   

DATEREVISIONS

GENERAL NOTES

MAKEQTY ORIFICE MODEL TEMP FINISH NOTES

SPRINKLER SYSTEM # LOCATION:

PEARL PLACE II

184 PEARL ST., PORTLAND, MAINE

THIRD FLOOR FIRE PROTECTION

1/8" = 1'-0" 3 7

04/16/2012DPW

699.dwg

789

0699

2&3 WING "A" & "B" THIRD FLOOR

159 1/2", K=5.6 TYCO TY3531 155 CHROME QR  CONCEALED PENDENT
19 1/2", K=5.6 TYCO TY3189 175 BRASS FR  COMBUSTIBLE CONCEALED UPRIGHT

19 1/2", K=5.6 TYCO TY3231 155 WHITE QR  SEMI-RECESSED PENDENT

"A" WING

"B" WING

MATCH LINE

MATCH LINE

N

THIRD FLOOR PLAN
1/8"=1'-0"

THIRD FLOOR PLAN
1/8"=1'-0"

CHECK GRAPHIC SCALES BEFORE USING

GRAPHIC SCALES
4'

1/8"=1'-0"

16'8'8' 0

6
D

VERIFY LOCATION OF HIGH TEMPERATURE

SPRINKLERS AND INSTALL PER NFPA 13.

ALL PENDENTS ON DROPS

THIRD FLOOR APPROX 14,191 SQFT
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8-6

10-0

20-0

ALL DIMENSIONS SHOWN ARE CENTER TO CENTER.

PIPE 2" AND SMALLER TO BE SCHEDULE 40 WITH

THREADED CAST IRON FITTINGS.

PIPE 2 1/2" AND LARGER TO BE SCHEDULE 10
WITH GROOVED FITTINGS.

ALL PIPES AND HANGERS ARE TO BE INSTALLED

PER NFPA 13, 2010.

HANGERS ARE TO BE U.L. LISTED AND F.M.

APPROVED.

OWNER SHALL PROVIDE ADEQUATE HEAT TO

PREVENT WET-PIPE SPRINKLER PIPING FROM

FREEZING.  OWNER SHALL MAINTAIN SPRINKLER

SYSTEM IN ACCORDANCE WITH NFPA 25 AND ALL

APPLICABLE FEDERAL, STATE, AND LOCAL LAWS.

THIS SYSTEM HAS BEEN DESIGNED BY AND SHALL

BE INSTALLED BY MAINE FIRE PROTECTION

SYSTEMS AND USE OF THESE DRAWINGS FOR

OTHER PURPOSES IS STRICTLY PROHIBITED.
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RMS LICENSE:

SYMBOLS

DESCRIPTIONSYMBOL

APPROVAL BYDRAWN BY

JOB NO.

FILE NAME

JOB NAME

CONTRACTOR

DATE

ST FIRE MARSHAL

MAINE FIRE PROTECTION

6 DOWD ROAD

BANGOR, ME 04401

SHEET   OF   

DATEREVISIONS

GENERAL NOTES

MAKEQTY ORIFICE MODEL TEMP FINISH NOTES

SPRINKLER SYSTEM # LOCATION:

PEARL PLACE II

184 PEARL ST., PORTLAND, MAINE

FOURTH FLOOR FIRE PROTECTION

1/8" = 1'-0" 4 7

04/16/2012DPW

699.dwg

789

0699

2&3 WING "A" & "B" FOURTH FLOOR

159 1/2", K=5.6 TYCO TY3531 155 CHROME QR  CONCEALED PENDENT
19 1/2", K=5.6 TYCO TY3189 175 BRASS FR  COMBUSTIBLE CONCEALED UPRIGHT

19 1/2", K=5.6 TYCO TY3231 155 WHITE QR  SEMI-RECESSED PENDENT

"A" WING

"B" WING

MATCH LINE

MATCH LINE

N

FOURTH FLOOR PLAN
1/8"=1'-0"

CHECK GRAPHIC SCALES BEFORE USING

GRAPHIC SCALES
4'

1/8"=1'-0"

16'8'8' 0

FOURTH FLOOR PLAN
1/8"=1'-0"

6
D

VERIFY LOCATION OF HIGH TEMPERATURE

SPRINKLERS AND INSTALL PER NFPA 13.

ALL PENDENTS ON DROPS

FOURTH FLOOR APPROX 14,209 SQFT
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DESCRIPTIONSYMBOL

APPROVAL BYDRAWN BY

JOB NO.

FILE NAME
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CONTRACTOR

DATE

ST FIRE MARSHAL

MAINE FIRE PROTECTION

6 DOWD ROAD

BANGOR, ME 04401

SHEET   OF   

DATEREVISIONS

GENERAL NOTES

MAKEQTY ORIFICE MODEL TEMP FINISH NOTES

SPRINKLER SYSTEM # LOCATION:

PEARL PLACE II

184 PEARL ST., PORTLAND, MAINE

FIFTH FLOOR FIRE PROTECTION

1/8" = 1'-0" 5 7

04/16/2012DPW

699.dwg

789

0699

1 WING "A" & "B" FIFTH FLOOR

157 1/2", K=5.6 TYCO TY3531 155 CHROME QR  CONCEALED PENDENT
19 1/2", K=5.6 TYCO TY3189 175 BRASS FR  COMBUSTIBLE CONCEALED UPRIGHT

22 1/2", K=5.6 TYCO TY3231 155 WHITE QR  SEMI-RECESSED PENDENT

FIFTH FLOOR PLAN
1/8"=1'-0"

"A" WING

FIFTH FLOOR PLAN
1/8"=1'-0"

"B" WING

MATCH LINE

MATCH LINE
ALL DIMENSIONS SHOWN ARE CENTER TO CENTER.

PIPE 2" AND SMALLER TO BE SCHEDULE 40 WITH

THREADED CAST IRON FITTINGS.

PIPE 2 1/2" AND LARGER TO BE SCHEDULE 10
WITH GROOVED FITTINGS.

ALL PIPES AND HANGERS ARE TO BE INSTALLED

PER NFPA 13, 2010.

HANGERS ARE TO BE U.L. LISTED AND F.M.

APPROVED.

OWNER SHALL PROVIDE ADEQUATE HEAT TO

PREVENT WET-PIPE SPRINKLER PIPING FROM

FREEZING.  OWNER SHALL MAINTAIN SPRINKLER

SYSTEM IN ACCORDANCE WITH NFPA 25 AND ALL

APPLICABLE FEDERAL, STATE, AND LOCAL LAWS.

THIS SYSTEM HAS BEEN DESIGNED BY AND SHALL

BE INSTALLED BY MAINE FIRE PROTECTION

SYSTEMS AND USE OF THESE DRAWINGS FOR

OTHER PURPOSES IS STRICTLY PROHIBITED.
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FIFTH FLOOR APPROX 14,112 SQFT

DESIGN AREA PER NFPA 13 11.2.3.2.3.1
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1. TYCO DP-1 DRY VALVE
2. 3" POTTER FLOW SWITCH
3. 3" BUTTERFLY VALVE
4. POTTER PS-10 PRESSURE SWITCH
5. RETARD CHAMBER
6. STORZ FDC
7. BRASS BALL DRIP
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ALL DIMENSIONS SHOWN ARE CENTER TO CENTER.

PIPE 2" AND SMALLER TO BE SCHEDULE 40 WITH

THREADED CAST IRON FITTINGS.

PIPE 2 1/2" AND LARGER TO BE SCHEDULE 10
WITH GROOVED FITTINGS.

ALL PIPES AND HANGERS ARE TO BE INSTALLED

PER NFPA 13, 2010.

HANGERS ARE TO BE U.L. LISTED AND F.M.

APPROVED.

OWNER SHALL PROVIDE ADEQUATE HEAT TO

PREVENT WET-PIPE SPRINKLER PIPING FROM

FREEZING.  OWNER SHALL MAINTAIN SPRINKLER

SYSTEM IN ACCORDANCE WITH NFPA 25 AND ALL

APPLICABLE FEDERAL, STATE, AND LOCAL LAWS.

THIS SYSTEM HAS BEEN DESIGNED BY AND SHALL

BE INSTALLED BY MAINE FIRE PROTECTION

SYSTEMS AND USE OF THESE DRAWINGS FOR

OTHER PURPOSES IS STRICTLY PROHIBITED.

RISER DETAIL
NTS

NTS

CHECK GRAPHIC SCALES BEFORE USING

GRAPHIC SCALES
4'

1/8"=1'-0"

16'8'8' 0



2 -- #18 Wood Screws
1 -- Ceiling Flange
1 -- Ring

1 -- All Thread Rod

TYPICAL      HANGER
NO          SCALE

1 -- Top Beam Clamp
1 -- Ring

1 -- All Thread Rod

TYPICAL      HANGER
NO          SCALE

1 -- Ring

1 -- All Thread rod

TYPICAL      HANGER
NO          SCALE

1 -- HILTI Shield

1 -- Ring

1 -- All Thread Rod

TYPICAL      HANGER
NO          SCALE

1 -- Ring

1 -- Coach Screw Rod

TYPICAL      HANGER
NO          SCALE

     to 8" Pipe
     Pipe or Lag Bolt for 2 1/2"

1 -- Drive Screw for 1" to 2"
1 -- Eye Socket
1 -- Ring

1 -- All Thread Rod

3" MIN.

2" MIN.

TYPICAL      HANGER
NO          SCALE

CORE HOLE DETAIL

℄
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UNLESS OTHERWISE NOTED

℄
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ALL DIMENSIONS SHOWN ARE CENTER TO CENTER.

PIPE 2" AND SMALLER TO BE SCHEDULE 40 WITH

THREADED CAST IRON FITTINGS.

PIPE 2 1/2" AND LARGER TO BE SCHEDULE 10
WITH GROOVED FITTINGS.

ALL PIPES AND HANGERS ARE TO BE INSTALLED

PER NFPA 13, 2010.

HANGERS ARE TO BE U.L. LISTED AND F.M.

APPROVED.

OWNER SHALL PROVIDE ADEQUATE HEAT TO

PREVENT WET-PIPE SPRINKLER PIPING FROM

FREEZING.  OWNER SHALL MAINTAIN SPRINKLER

SYSTEM IN ACCORDANCE WITH NFPA 25 AND ALL

APPLICABLE FEDERAL, STATE, AND LOCAL LAWS.

THIS SYSTEM HAS BEEN DESIGNED BY AND SHALL

BE INSTALLED BY MAINE FIRE PROTECTION

SYSTEMS AND USE OF THESE DRAWINGS FOR

OTHER PURPOSES IS STRICTLY PROHIBITED.
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Job Name : Pearl Place II Parking Garage 
Drawing :  
Location : 184 PEARL STREET, PORTLAND, ME 
Remote Area : 2 
Contract :  
Data File : 1ST FLOOR PARKING GARAGE.WX2 
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HYDRAULIC CALCULATIONS 
for 

 
 

Project name: PEARL PLACE II 
Location: 184 PEARL STREET, PORTLAND, ME 
Drawing no:  
Date: 4/12/12 

 
Design 

Remote area number: 2 
Remote area location: FIRST FLOOR PARKING GARAGE DRY SYSTEM 
Occupancy classification: ORDINARY HAZARD GROUP 1 
Density: .15 - Gpm/SqFt 
Area of application: 1998 - SqFt 
Coverage per sprinkler: 121 - SqFt 
Type of sprinklers calculated: TYCO QUICK RESPONSE UPRIGHTS 
No. of sprinklers calculated: 13 
In-rack demand: N/A - GPM 
Hose streams: 250 - GPM 
Total water required (including hose streams): 576 - GPM @ 44 - Psi 
Type of system: DRY  
Volume of dry or preaction system: 560 - Gal 

 
Water supply information 

Date: 1993 
Location: OXFORD STREET PORTLAND, ME 
Source: PORTLAND WATER DISTRICT 

 
Name of contractor:  
Address:  
Phone number: 2079428809 
Name of designer: chris maheux 
Authority having jurisdiction: City of Portland, State of Maine Fire Marshall 
Notes: (Include peaking information or gridded systems here.)  
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FLOW ( N ^ 1.85 )

City Water Supply: Demand:

C1
C2

C1 - Static Pressure : 89 
C2 - Residual Pressure: 81 
C2 - Residual Flow : 1034 

D1

D2

D3

D1 - Elevation :  -2.165 
D2 - System Flow : 393.202 
D2 - System Pressure :  62.946 
Hose ( Demand ) : 250 
D3 - System Demand : 643.202 
Safety Margin :  22.730 

Water Supply Curve (C)
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Fitting Legend 
Abbrev. Name ½ ¾ 1 1¼ 1½ 2 2½ 3 3½ 4 5 6 8 10 12 14 16 18 20 24 

Dge Dry Gem DPV-1 2.2 4.9 8.9 22  
E NFPA 13 90' Standard Elbow 1 2 2 3 4 5 6 7 8 10 12 14 18 22 27 35 40 45 50 61  
T NFPA 13 90' Flow thru Tee 3 4 5 6 8 10 12 15 17 20 25 30 35 50 60 71 81 91 101 121  
Zac Ames 2000SS Fitting generates a Fixed Loss Based on Flow 
 
 
 
 
 
Units Summary 
 
Diameter Units Inches 
Length Units Feet 
Flow Units US Gallons per Minute 
Pressure Units Pounds per Square Inch 
 
 
Note: Fitting Legend provides equivalent pipe lengths for fittings types of various diameters. 
Equivalent lengths shown are standard for actual diameters of Sched 40 pipe and CFactors 
of 120 except as noted with *.  The fittings marked with a * show equivalent lengths values 
supplied by manufacturers based on specific pipe diameters and CFactors and they require no 
adjustment.  All values for fittings not marked with a * will be adjusted in the calculation 
for CFactors of other than 120 and diameters other than Sched 40 per NFPA. 

Fittings Used Summary
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Node Elevation K-Fact Pt Pn Flow Density Area Press 
No. Actual Actual Req. 

26 18.0 5.6 10.5   na  18.15 0.15 121 7.0 
27 18.0 5.6 10.93   na  18.52 0.15 121 7.0 
23 18.0 5.6 10.51   na  18.15 0.15 121 7.0 
24 18.0 5.6 10.94   na  18.52 0.15 121 7.0 
25 18.0 12.95   na   
21 18.0 5.6 16.1   na  22.47 0.15 121 7.0 
22 18.0 5.6 16.59   na  22.81 0.15 121 7.0 
20 18.0 5.6 18.82   na  24.29 0.15 64 7.0 
18 18.0 5.6 17.01   na  23.1 0.15 121 7.0 
19 18.0 5.6 17.75   na  23.59 0.15 121 7.0 
17 18.0 5.6 18.6   na  24.15 0.15 121 7.0 
14 18.0 5.6 14.79   na  21.54 0.15 121 7.0 
15 18.0 5.6 15.25   na  21.87 0.15 121 7.0 
16 18.0 5.6 16.92   na  23.03 0.15 121 7.0 
7 18.0 5.6 15.96   na  22.37 0.15 121 7.0 
8 18.0 5.6 16.45   na  22.71 0.15 121 7.0 
9 18.0 18.34   na   
10 18.0 18.35   na   
11 18.0 18.5   na   
12 18.0 19.18   na   
13 18.0 19.55   na   
1 18.0 5.6 15.46   na  22.02 0.15 121 7.0 
2 18.0 5.6 15.94   na  22.36 0.15 121 7.0 
3 18.0 5.6 17.67   na  23.54 0.15 121 7.0 
4 18.0 19.97   na   
5 18.0 20.07   na   
6 18.0 22.25   na   
TODR 18.0 58.86   na   
BOR 12.0 65.78   na   
W1 10.0 68.51   na   
TEST 23.0 62.95   na  250.0  

The maximum velocity is 15.73 and it occurs in the pipe between nodes 25 and 10

Pressure / Flow Summary - STANDARD

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

26    18.15 1.38 0.0   10.710  10.504 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
27 18.15 0.0401 0.0   10.710   0.430 Vel =   3.89 

27    18.52 1.38 1E 2.141    7.270  10.934 K Factor = 5.60 
to 100.0 1T 4.282    6.423 0.0  
25 36.67 0.1472 0.0   13.693   2.015 Vel =   7.87 

0.0  
   36.67  12.949 K Factor =  10.19 

23    18.15 1.38 0.0   10.700  10.510 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
24 18.15 0.0401 0.0   10.700   0.429 Vel =   3.89 

24    18.53 1.38 1E 2.141    7.230  10.939 K Factor = 5.60 
to 100.0 1T 4.282    6.423 0.0  
25 36.68 0.1472 0.0   13.653   2.010 Vel =   7.87 

25    36.66 1.38 1T 4.282    5.900  12.949  
to 100.0 0.0    4.282 0.0  
10 73.34 0.5306 0.0   10.182   5.403 Vel =  15.73 

0.0  
   73.34  18.352 K Factor =  17.12 

21    22.47 1.38 0.0    8.220  16.103 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
22 22.47 0.0595 0.0    8.220   0.489 Vel =   4.82 

22    22.81 1.38 1T 4.282    4.470  16.592 K Factor = 5.60 
to 100.0 0.0    4.282 0.0  
11 45.28 0.2174 0.0    8.752   1.903 Vel =   9.71 

0.0  
   45.28  18.495 K Factor =  10.53 

20    24.29 1.38 1T 4.282    1.020  18.820 K Factor = 5.60 
to 100.0 0.0    4.282 0.0  
12 24.29 0.0688 0.0    5.302   0.365 Vel =   5.21 

0.0  
   24.29  19.185 K Factor =   5.55 

18    23.10 1.38 0.0   11.750  17.014 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
19 23.1 0.0626 0.0   11.750   0.735 Vel =   4.95 

19    23.59 1.38 1T 4.282    3.530  17.749 K Factor = 5.60 
to 100.0 0.0    4.282 0.0  
13 46.69 0.2302 0.0    7.812   1.798 Vel =  10.02 

0.0  
   46.69  19.547 K Factor =  10.56 

17    24.15 1.38 1T 4.282    9.710  18.596 K Factor = 5.60 
to 100.0 0.0    4.282 0.0  
13 24.15 0.0680 0.0   13.992   0.951 Vel =   5.18 

0.0  
   24.15  19.547 K Factor =   5.46 

14    21.54 1.38 0.0    8.290  14.794 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
15 21.54 0.0550 0.0    8.290   0.456 Vel =   4.62 

Final Calculations - Hazen-Williams

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

15    21.87 1.38 0.0    8.290  15.250 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
16 43.41 0.2011 0.0    8.290   1.667 Vel =   9.31 

16    23.03 1.38 1T 4.282    2.860  16.917 K Factor = 5.60 
to 100.0 0.0    4.282 0.0  
5 66.44 0.4419 0.0    7.142   3.156 Vel =  14.25 

0.0  
   66.44  20.073 K Factor =  14.83 

7    22.37 1.38 0.0    8.220  15.962 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
8 22.37 0.0591 0.0    8.220   0.486 Vel =   4.80 

8    22.71 1.38 1T 4.282    4.470  16.448 K Factor = 5.60 
to 100.0 0.0    4.282 0.0  
9 45.08 0.2156 0.0    8.752   1.887 Vel =   9.67 

9 0.0 3.26 0.0    5.200  18.335  
to 100.0 0.0 0.0 0.0  
10 45.08 0.0033 0.0    5.200   0.017 Vel =   1.73 

10    73.35 3.26 0.0    7.290  18.352  
to 100.0 0.0 0.0 0.0  
11 118.43 0.0196 0.0    7.290   0.143 Vel =   4.55 

11    45.28 3.26 2E 13.428    5.920  18.495  
to 100.0 0.0   13.429 0.0  
12 163.71 0.0357 0.0   19.349   0.690 Vel =   6.29 

12    24.29 3.26 0.0    7.880  19.185  
to 100.0 0.0 0.0 0.0  
13 188.0 0.0459 0.0    7.880   0.362 Vel =   7.23 

13    70.85 3.26 2E 13.428   19.060  19.547  
to 100.0 0.0   13.429 0.0  
6 258.85 0.0832 0.0   32.489   2.702 Vel =   9.95 

0.0  
  258.85  22.249 K Factor =  54.88 

1    22.02 1.38 0.0    8.290  15.462 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
2 22.02 0.0573 0.0    8.290   0.475 Vel =   4.72 

2    22.36 1.38 0.0    8.290  15.937 K Factor = 5.60 
to 100.0 0.0 0.0 0.0  
3 44.38 0.2094 0.0    8.290   1.736 Vel =   9.52 

3    23.54 1.38 1E 2.141    2.850  17.673 K Factor = 5.60 
to 100.0 0.0    2.141 0.0  
4 67.92 0.4604 0.0    4.991   2.298 Vel =  14.57 

4 0.0 3.26 0.0   14.660  19.971  
to 100.0 0.0 0.0 0.0  
5 67.92 0.0070 0.0   14.660   0.102 Vel =   2.61 

5    66.44 3.26 2T 28.775   59.230  20.073  
to 100.0 0.0   28.775 0.0  
6 134.36 0.0247 0.0   88.005   2.176 Vel =   5.16 

6   258.84 3.26 10E 94.077  163.830  22.249  
to 120.0 1T 20.159  120.821 0.0  
TODR 393.2 0.1286 1Dge 6.585  284.651  36.613 Vel =  15.11 

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

TODR 0.0 4.26 1E 13.167    3.000  58.862  
to 120.0 1Zac 0.0   13.167   6.357 * Fixed loss = 3.758 
BOR 393.2 0.0349 0.0   16.167   0.565 Vel =   8.85 

BOR 0.0 6.16 2T 86.075  341.580  65.784  
to 140.0 0.0   86.075   0.866  
W1 393.2 0.0044 0.0  427.655   1.865 Vel =   4.23 

W1 0.0 12.34 1T 93.767  324.750  68.515  
to 140.0 0.0   93.767  -5.630  
TEST 393.2 0.0001 0.0  418.517   0.061 Vel =   1.05 

  250.00 Qa =   250.00 
  643.20  62.946 K Factor =  81.07 

Final Calculations - Hazen-Williams

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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HYDRAULIC CALCULATIONS 
for 

 
 

Project name: PEARL PLACE II 
Location: 184 PEARL STREET, PORTLAND, ME 
Drawing no:  
Date: 4/12/12 

 
Design 

Remote area number: 1 
Remote area location: 5TH FLOOR 
Occupancy classification: LIGHT HAZARD 
Density: .1 - Gpm/SqFt 
Area of application: 1071 - SqFt 
Coverage per sprinkler: VARIES - SqFt 
Type of sprinklers calculated: TYCO QUICK RESPONSE 
No. of sprinklers calculated: 16 
In-rack demand: N/A - GPM 
Hose streams: 100 - GPM 
Total water required (including hose streams): 382 - GPM @ 55 - Psi 
Type of system: WET PIPE  
Volume of dry or preaction system: N/A - Gal 

 
Water supply information 

Date: 1993 
Location: OXFORD STREET, PORTLAND MAINE 
Source: PORTLAND WATER DISTRICT 

 
Name of contractor: MAINE FIRE PROTECTION 
Address: 6 DOWD ROAD, BANGOR, ME 04401 
Phone number: 2079428809 
Name of designer: chris maheux 
Authority having jurisdiction: City of Portland, State of Maine Fire Marshall 
Notes: (Include peaking information or gridded systems here.)  
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FLOW ( N ^ 1.85 )

City Water Supply: Demand:

C1
C2

C1 - Static Pressure : 89 
C2 - Residual Pressure: 81 
C2 - Residual Flow : 1034 

D1

D2

D3

D1 - Elevation :  10.394 
D2 - System Flow : 282.699 
D2 - System Pressure :  54.918 
Hose ( Demand ) : 100 
D3 - System Demand : 382.699 
Safety Margin :  32.809 

Water Supply Curve (C)
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Fitting Legend 
Abbrev. Name ½ ¾ 1 1¼ 1½ 2 2½ 3 3½ 4 5 6 8 10 12 14 16 18 20 24 

E NFPA 13 90' Standard Elbow 1 2 2 3 4 5 6 7 8 10 12 14 18 22 27 35 40 45 50 61  
Fsp Flow Switch Potter VSR Fitting generates a Fixed Loss Based on Flow 
T NFPA 13 90' Flow thru Tee 3 4 5 6 8 10 12 15 17 20 25 30 35 50 60 71 81 91 101 121  
Zac Ames 2000SS Fitting generates a Fixed Loss Based on Flow 
 
 
 
 
 
Units Summary 
 
Diameter Units Inches 
Length Units Feet 
Flow Units US Gallons per Minute 
Pressure Units Pounds per Square Inch 
 
 
Note: Fitting Legend provides equivalent pipe lengths for fittings types of various diameters. 
Equivalent lengths shown are standard for actual diameters of Sched 40 pipe and CFactors 
of 120 except as noted with *.  The fittings marked with a * show equivalent lengths values 
supplied by manufacturers based on specific pipe diameters and CFactors and they require no 
adjustment.  All values for fittings not marked with a * will be adjusted in the calculation 
for CFactors of other than 120 and diameters other than Sched 40 per NFPA. 

Fittings Used Summary
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Node Elevation K-Fact Pt Pn Flow Density Area Press 
No. Actual Actual Req. 

D001 52.0 5.6 7.09   na  14.91 0.1 21 7.0 
D002 52.0 5.6 10.47   na  18.12 0.1 116 7.0 
D003 52.0 5.6 10.27   na  17.94 0.1 141 7.0 
D004 52.0 5.6 7.0   na  14.82 0.1 21 7.0 
D005 52.0 5.6 10.87   na  18.47 0.1 116 7.0 
D006 52.0 5.6 7.19   na  15.02 0.1 80 7.0 
D007 52.0 5.6 10.62   na  18.25 0.1 124 7.0 
D008 52.0 5.6 10.58   na  18.22 0.1 10 7.0 
D009 52.0 5.6 7.82   na  15.66 0.1 13 7.0 
D010 52.0 5.6 7.94   na  15.78 0.1 84 7.0 
D011 52.0 5.6 11.56   na  19.04 0.1 116 7.0 
D012 52.0 5.6 9.1   na  16.89 0.1 4 7.0 
D013 52.0 5.6 12.08   na  19.47 0.1 150 7.0 
D014 52.0 5.6 11.12   na  18.67 0.1 63 7.0 
D015 52.0 5.6 12.61   na  19.88 0.1 10 7.0 
D016 52.0 5.6 14.82   na  21.56 0.1 84 7.0 
29 52.0 7.22   na   
28 52.0 7.42   na   
27 52.0 8.06   na   
26 52.0 8.2   na   
25 52.0 9.39   na   
24 62.0 7.13   na   
23 62.0 6.62   na   
22 62.0 6.58   na   
21 62.0 8.13   na   
20 62.0 8.66   na   
13 52.0 7.31   na   
14 62.0 3.27   na   
15 62.0 3.54   na   
16 62.0 4.24   na   
17 62.0 4.44   na   
18 62.0 5.64   na   
19 62.0 7.77   na   
9 52.0 10.8   na   
10 62.0 7.22   na   
11 62.0 7.94   na   
12 62.0 11.39   na   
1 62.0 6.26   na   
2 62.0 7.32   na   
3 62.0 7.51   na   
4 62.0 8.89   na   
5 62.0 9.75   na   
6 62.0 13.94   na   
7 62.0 14.03   na   
8 62.0 14.55   na   
4F 62.0 24.4   na   
BF 18.0 47.04   na   
TOR 18.0 54.29   na   
BOR 12.0 60.86   na   
W1 10.0 62.68   na   
TEST 28.0 54.92   na  100.0  

The maximum velocity is 21.95 and it occurs in the pipe between nodes 19 and 7

Pressure / Flow Summary - STANDARD
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

D001    14.91 1.049 1E 2.0    1.000   7.087 K Factor = 5.60 
to 120.0 0.0    2.000 0.0  
13 14.91 0.0757 0.0    3.000   0.227 Vel =   5.53 

0.0  
   14.91   7.314 K Factor =   5.51 

D002    18.12 1.049 1E 2.0    1.000  10.474 K Factor = 5.60 
to 120.0 0.0    2.000 0.0  
9 18.12 0.1087 0.0    3.000   0.326 Vel =   6.73 

0.0  
   18.12  10.800 K Factor =   5.51 

D003    17.94 1.049 1E 2.0    1.000  10.268 K Factor = 5.60 
to 120.0 0.0    2.000  -4.331  
1 17.94 0.1063 0.0    3.000   0.319 Vel =   6.66 

0.0  
   17.94   6.256 K Factor =   7.17 

D004    14.82 1.049 1E 2.0    1.000   7.000 K Factor = 5.60 
to 120.0 0.0    2.000 0.0  
29 14.82 0.0747 0.0    3.000   0.224 Vel =   5.50 

0.0  
   14.82   7.224 K Factor =   5.51 

D005    18.47 1.049 1T 5.0    1.000  10.873 K Factor = 5.60 
to 120.0 0.0    5.000  -4.331  
10 18.47 0.1122 0.0    6.000   0.673 Vel =   6.86 

0.0  
   18.47   7.215 K Factor =   6.88 

D006    15.02 1.049 1E 2.0    1.000   7.192 K Factor = 5.60 
to 120.0 0.0    2.000 0.0  
28 15.02 0.0767 0.0    3.000   0.230 Vel =   5.58 

0.0  
   15.02   7.422 K Factor =   5.51 

D007    18.25 1.049 1E 2.0    1.000  10.620 K Factor = 5.60 
to 120.0 0.0    2.000  -4.331  
23 18.25 0.1097 0.0    3.000   0.329 Vel =   6.77 

0.0  
   18.25   6.618 K Factor =   7.09 

D008    18.22 1.049 1E 2.0    1.000  10.582 K Factor = 5.60 
to 120.0 0.0    2.000  -4.331  
22 18.22 0.1093 0.0    3.000   0.328 Vel =   6.76 

0.0  
   18.22   6.579 K Factor =   7.10 

D009    15.66 1.049 1E 2.0    1.000   7.816 K Factor = 5.60 
to 120.0 0.0    2.000 0.0  
27 15.66 0.0827 0.0    3.000   0.248 Vel =   5.81 

0.0  
   15.66   8.064 K Factor =   5.51 

D010    15.78 1.049 1E 2.0    1.000   7.944 K Factor = 5.60 
to 120.0 0.0    2.000 0.0  
26 15.78 0.0840 0.0    3.000   0.252 Vel =   5.86 

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

0.0  
   15.78   8.196 K Factor =   5.51 

D011    19.04 1.049 1T 5.0    1.000  11.557 K Factor = 5.60 
to 120.0 0.0    5.000  -4.331  
11 19.04 0.1187 0.0    6.000   0.712 Vel =   7.07 

0.0  
   19.04   7.938 K Factor =   6.76 

D012    16.89 1.049 1E 2.0    1.000   9.101 K Factor = 5.60 
to 120.0 0.0    2.000 0.0  
25 16.89 0.0953 0.0    3.000   0.286 Vel =   6.27 

0.0  
   16.89   9.387 K Factor =   5.51 

D013    19.47 1.049 1E 2.0    1.000  12.085 K Factor = 5.60 
to 120.0 0.0    2.000  -4.331  
21 19.47 0.1237 0.0    3.000   0.371 Vel =   7.23 

0.0  
   19.47   8.125 K Factor =   6.83 

D014    18.67 1.049 1E 2.0    1.000  11.119 K Factor = 5.60 
to 120.0 0.0    2.000  -4.331  
24 18.67 0.1147 0.0    3.000   0.344 Vel =   6.93 

0.0  
   18.67   7.132 K Factor =   6.99 

D015    19.88 1.049 1E 2.0    1.000  12.608 K Factor = 5.60 
to 120.0 0.0    2.000  -4.331  
20 19.88 0.1287 0.0    3.000   0.386 Vel =   7.38 

0.0  
   19.88   8.663 K Factor =   6.75 

D016    21.56 1.049 1T 5.0    1.000  14.823 K Factor = 5.60 
to 120.0 0.0    5.000  -4.331  
12 21.56 0.1495 0.0    6.000   0.897 Vel =   8.00 

0.0  
   21.56  11.389 K Factor =   6.39 

29    14.82 1.097 1T 6.217    0.080   7.224  
to 120.0 0.0    6.217  -4.331  
14 14.82 0.0600 0.0    6.297   0.378 Vel =   5.03 

0.0  
   14.82   3.271 K Factor =   8.19 

28    15.02 1.097 1T 6.217    1.010   7.422  
to 120.0 0.0    6.217  -4.331  
15 15.02 0.0616 0.0    7.227   0.445 Vel =   5.10 

0.0  
   15.02   3.536 K Factor =   7.99 

27    15.66 1.097 1T 6.217    1.450   8.064  
to 120.0 0.0    6.217  -4.331  
16 15.66 0.0665 0.0    7.667   0.510 Vel =   5.32 

0.0  
   15.66   4.243 K Factor =   7.60 

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

26    15.78 1.097 1T 6.217    2.290   8.196  
to 120.0 0.0    6.217  -4.331  
17 15.78 0.0676 0.0    8.507   0.575 Vel =   5.36 

0.0  
   15.78   4.440 K Factor =   7.49 

25    16.89 1.097 1T 6.217    1.450   9.387  
to 120.0 0.0    6.217  -4.331  
18 16.89 0.0766 0.0    7.667   0.587 Vel =   5.73 

0.0  
   16.89   5.643 K Factor =   7.11 

24    18.67 1.097 1T 6.217    0.680   7.132  
to 120.0 0.0    6.217 0.0  
19 18.67 0.0921 0.0    6.897   0.635 Vel =   6.34 

0.0  
   18.67   7.767 K Factor =   6.70 

23    18.25 1.097 1T 6.217    1.720   6.618  
to 120.0 0.0    6.217 0.0  
2 18.25 0.0884 0.0    7.937   0.702 Vel =   6.19 

0.0  
   18.25   7.320 K Factor =   6.75 

22    18.22 1.097 1T 6.217    4.310   6.579  
to 120.0 0.0    6.217 0.0  
3 18.22 0.0881 0.0   10.527   0.927 Vel =   6.18 

0.0  
   18.22   7.506 K Factor =   6.65 

21    19.47 1.097 1T 6.217    1.510   8.125  
to 120.0 0.0    6.217 0.0  
4 19.47 0.0995 0.0    7.727   0.769 Vel =   6.61 

0.0  
   19.47   8.894 K Factor =   6.53 

20    19.88 1.097 1T 6.217    4.310   8.663  
to 120.0 0.0    6.217 0.0  
5 19.88 0.1035 0.0   10.527   1.090 Vel =   6.75 

0.0  
   19.88   9.753 K Factor =   6.37 

13    14.91 1.097 0.0    4.750   7.314  
to 120.0 0.0 0.0  -4.331  
14 14.91 0.0606 0.0    4.750   0.288 Vel =   5.06 

14    14.81 1.442 0.0    4.600   3.271  
to 120.0 0.0 0.0 0.0  
15 29.72 0.0576 0.0    4.600   0.265 Vel =   5.84 

15    15.02 1.442 0.0    5.770   3.536  
to 120.0 0.0 0.0 0.0  
16 44.74 0.1225 0.0    5.770   0.707 Vel =   8.79 

16    15.66 1.442 0.0    0.920   4.243  
to 120.0 0.0 0.0 0.0  
17 60.4 0.2141 0.0    0.920   0.197 Vel =  11.87 

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

17    15.78 1.442 0.0    3.670   4.440  
to 120.0 0.0 0.0 0.0  
18 76.18 0.3278 0.0    3.670   1.203 Vel =  14.97 

18    16.90 1.442 0.0    4.470   5.643  
to 120.0 0.0 0.0 0.0  
19 93.08 0.4752 0.0    4.470   2.124 Vel =  18.29 

19    18.67 1.442 1T 7.432    1.970   7.767  
to 120.0 0.0    7.432 0.0  
7 111.75 0.6665 0.0    9.402   6.266 Vel =  21.95 

0.0  
  111.75  14.033 K Factor =  29.83 

9    18.12 1.097 0.0    8.560  10.800  
to 120.0 0.0 0.0  -4.331  
10 18.12 0.0871 0.0    8.560   0.746 Vel =   6.15 

10    18.47 1.442 0.0    8.560   7.215  
to 120.0 0.0 0.0 0.0  
11 36.59 0.0845 0.0    8.560   0.723 Vel =   7.19 

11    19.04 1.442 2E 7.432   11.390   7.938  
to 120.0 0.0    7.432 0.0  
12 55.63 0.1833 0.0   18.822   3.451 Vel =  10.93 

12    21.56 1.442 1T 7.432    1.970  11.389  
to 120.0 0.0    7.432 0.0  
8 77.19 0.3361 0.0    9.402   3.160 Vel =  15.16 

0.0  
   77.19  14.549 K Factor =  20.24 

1    17.94 1.097 1E 2.487    9.930   6.256  
to 120.0 0.0    2.487 0.0  
2 17.94 0.0857 0.0   12.417   1.064 Vel =   6.09 

2    18.25 1.442 0.0    2.250   7.320  
to 120.0 0.0 0.0 0.0  
3 36.19 0.0827 0.0    2.250   0.186 Vel =   7.11 

3    18.22 1.442 0.0    7.890   7.506  
to 120.0 0.0 0.0 0.0  
4 54.41 0.1759 0.0    7.890   1.388 Vel =  10.69 

4    19.47 1.442 0.0    2.770   8.894  
to 120.0 0.0 0.0 0.0  
5 73.88 0.3101 0.0    2.770   0.859 Vel =  14.51 

5    19.88 1.442 1T 7.432    1.260   9.753  
to 120.0 0.0    7.432 0.0  
6 93.76 0.4817 0.0    8.692   4.187 Vel =  18.42 

6 0.0 3.26 0.0   10.310  13.940  
to 120.0 0.0 0.0 0.0  
7 93.76 0.0090 0.0   10.310   0.093 Vel =   3.60 

7   111.75 3.26 0.0   13.330  14.033  
to 120.0 0.0 0.0 0.0  
8 205.51 0.0387 0.0   13.330   0.516 Vel =   7.90 

8    77.19 3.26 2E 18.815  122.130  14.549  
to 120.0 0.0   18.815 0.0  
4F 282.7 0.0699 0.0  140.945   9.847 Vel =  10.87 

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/Ft Eqv. Ln. Total Pf Pn 

 

4F 0.0 3.26 1E 9.408   42.000  24.396  
to 120.0 0.0    9.408  19.056  
BF 282.7 0.0699 0.0   51.408   3.592 Vel =  10.87 

BF 0.0 3.26 4E 37.631   23.170  47.044  
to 120.0 1Fsp 0.0   37.631   3.000 * Fixed loss = 3 
TOR 282.7 0.0699 0.0   60.801   4.247 Vel =  10.87 

TOR 0.0 4.26 3E 39.501    6.230  54.291  
to 120.0 1Zac 0.0   39.501   5.697 * Fixed loss = 3.098 
BOR 282.7 0.0190 0.0   45.731   0.868 Vel =   6.36 

BOR 0.0 6.16 1E 20.084  341.570  60.856  
to 140.0 1T 43.037   63.121   0.866  
W1 282.7 0.0024 0.0  404.691   0.959 Vel =   3.04 

W1 0.0 12.34 1T 93.767  324.730  62.681  
to 140.0 0.0   93.767  -7.796  
TEST 282.7 0.0001 0.0  418.497   0.033 Vel =   0.76 

  100.00 Qa =   100.00 
  382.70  54.918 K Factor =  51.64 

Final Calculations - Hazen-Williams
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