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This technical memorandum (TM) presents a summary of the blowoff structure discharge 
drainage analysis for the Southern Delivery System (SDS), Raw Water Pipeline, South 
Section, South 2 Pipeline (S2) in Pueblo County, Colorado. The Raw Water Pipeline is 
subdivided into two major sections, the South Section and the North Section. The South 
Section includes approximately 29-miles of 66-inch diameter welded steel pipe. It begins at 
Juniper Pump Station (JPS) near Pueblo Reservoir in Pueblo County and terminates at 
Williams Creek Pump Station (WCPS) in El Paso County. The North Section includes 
approximately 24-miles of 66-inch and 72-inch diameter welded steel pipe. It begins at 
WCPS and terminates at the SDS Water Treatment Plant.  

The South Section is broken down into four separate reaches, S1, S2, S3, and S4. This TM 
focuses on S2. S2 is approximately 7 miles long. It extends from the southern jurisdictional 
boundary of Pueblo West to the northern jurisdictional boundary of Pueblo West in Pueblo 
County, Colorado. Figure 20-B-3.6.2-1 shows the S2 pipeline alignment and the locations of 
the blowoff structures. A total of six blowoff structures are required along S2 to allow for 
drainage of the pipeline. 

The blowoff structure analyses presented in this TM are for blowoff structures BO S2-1, 
BO S2-2, BO S2-3, BO S2-4, BO S2-5, and BO S2-6. Hydraulic and hydrologic analyses were 
performed at the blowoff structure locations to adequately size and locate the blowoff 
structures, associated discharge structures and outfalls. Allowable discharge flows, 
maximum velocities through the blowoff piping and main pipe, and discharge duration 
criteria are included in the analyses and supporting calculations are provided in 
Attachment A.  
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Blowoff Structure Descriptions  
Blowoff structures are installed at low points along the pipeline. They are used to drain the 
raw water pipeline when maintenance is required or when breaks or leaks occur. 
Blowoff Structure Types 
Two different blowoff structures will be installed on the S2 pipeline, Blowoff Type I, 
(Attachment B DWG S2-D-1) and Blowoff Type II (Attachment B DWG S2-D-2). Type I 
will be installed for blowoff structures located at depths of 20 feet or greater and Blowoff 
Type II will be installed for blowoff structures located at depths less than 20 feet. Type I 
includes a manhole to provide access to the isolation valve. A manhole eliminates the 
requirements for an engineered excavation in the event that the valve needs to be replaced.  

Blowoff discharge pipe sizes and components vary and are based on the: 

• Volume of water that will drain to a blowoff structure location 

• Static HGL acting on that blowoff structure  

• Operation plan to drain the pipeline  

The major components of blowoff structure Type I, as it relates to S2, consists of a Vanessa 
isolation butterfly valve, manual valve operators, pump well with pressure gauge, a 
manhole for access to the isolation valve, discharge piping, and if required an orifice plate. 
The major components of blowoff structure Type II, as it relates to S2, consists of a Vanessa 
isolation butterfly valve, manual valve operator, pump well with pressure gauge, and if 
required a throttling valve and discharge structure. 

A Vanessa Series 30,000 QTF, butterfly isolation valve will be installed on each blowoff 
structure due to the high operating pressures of the main pipeline and Colorado Springs 
Utilities operations staff preference. In addition to the isolation valve, a Dezurik high 
performance butterfly valve for throttling is required on blowoff structure BO S2-1 due to 
the higher pressures at this location during drainage operations. A throttling valve provides 
isolation redundancy and is intended to alleviate the Vanessa isolation valve from being 
throttled by operations staff.  

Pump wells will be included with each blowoff structure. Pump wells provide the option to 
pump out the remaining water in the system that will not drain by gravity flow. Pressure 
gauges will be installed in the top blind flange of the pump wells primarily for safety 
concerns, so that operations staff do not open the pump well when the system is pressurized 
nor operate the blowoff structure under pressure conditions that the blowoff structure was 
not designed for.  

Internal energy dissipation will be required on blowoff structure BO S2-1 and BO S2-2 to 
reduce the pressures and velocities prior to discharge into the environment. Energy 
dissipation will also protect the blowoff piping, isolation valves, and, if required, throttling 
valve from cavitation damage and excessive velocities. Energy dissipation is incorporated 
into the design to allow the operations staff to exercise the blowoff isolation valve and, if 
required, throttling valve at 100 percent open without cavitation damage to the valves and 
piping. Throttling the blowoff isolation valve or throttling valve and not operating at 100 
percent open may lead to cavitation damage to the valve and downstream piping. The type 
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of internal energy dissipation depends on the pressure acting on the blowoff structure 
during operation. Blowoff structure BO S2-1 requires a fixed sleeve due to the higher 
pressures. Blowoff structure BO S2-2 requires an orifice plate. Dismantling joints will be 
installed at valve, orifice, and fixed sleeve locations to facilitate removal for maintenance.  

Blowoff Discharge Structure 
Depending upon the maximum discharge rate, one of two different discharge structures will 
be installed at the end of each blowoff discharge pipe, Type A and Type B (Attachment B, 
DWG S2-D-3).  

Discharge Structure Type A is a United States Bureau of Reclamation (USBR) Type VI 
Energy Dissipator. According to the USBR Research Report No. 24, Hydraulic Design of 
Stilling Basin for Pipe or Channel Outlets, dated 1978 the USBR Type VI Energy Dissipator is 
an impact type energy dissipater contained in a relatively small boxlike structure that 
requires no tail water for successful performance. Energy dissipation occurs by flow striking 
the vertical hanging baffle and being turned upstream by the horizontal portion of the baffle 
and the floor, in vertical eddies. Blowoff structure BO S2-1 requires Discharge Structure 
Type A due to the higher discharge flows expected at this location.  

Discharge Structure Type B provides for discharge directly to a riprap pad and will be 
installed for blowoff structures BO S2-2 and BO S2-6, which are expected to have lower 
discharge flows. The structure consists of a headwall and a 12-inch riprap pad for energy 
dissipation. The discharge piping protrudes through the headwall allowing for free 
discharge onto the riprap pad. 

Blowoff Structure Site Plans  
Blowoffs, related structures, and discharge points are located within the defined project 
permanent easements and within the designated National Environmental Policy Act 
(NEPA) limits for SDS.  

Attachment C, includes blowoff structure site plans from the S2 drawings. These drawings 
provide the following information:  

• Locations of blowoff structures and associated discharge structures and outfalls 

• Discharge pipe layout and lengths 

• Discharge elevations to stream channel or drainageway 

• Erosion control measures around the discharge structures and receiving channels or 
drainages  

• Permanent easement  or work limit boundaries 

Blowoff Design Criteria 
The blowoff piping, valves, fittings, discharge structures, and outfalls were designed based 
on the location, maximum allowable discharge velocities through the blowoff piping and 
main pipe, maximum allowable discharge flows, and desirable discharge durations.  
Table 20-B-3.6.2-1 presents the design criteria that was applied in the S2 blowoff structure 
discharge analysis.  
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TABLE 20-B-3.6.2-1 
Blowoff Structure Design Criteria 

Maximum Blowoff Piping Discharge Velocity 12 ft/sec 

Maximum Main Pipeline Discharge Velocity 2 ft/sec 

Maximum Blowoff Piping Discharge Flows 2 year storm event of discharge 
channel 

Minimum Blowoff Piping Bury Depth 2.5 ft 

Minimum Blowoff Discharge Piping Slope 0.5% 

Maximum Desirable Discharge Duration 5 days 

Maximum velocities were established to protect the pipe linings, valve, and related fittings 
within the blowoff piping. Maximum discharge flows were limited to the above criteria to 
protect the receiving stream or channel from erosion and channel overtopping flows. 
Maximum discharge durations were not established, but maximum desirable discharge 
duration of 5 days to drain S2 was considered during design.  

Hydraulic Analysis 
A hydraulic analysis was performed at each blowoff structure location to determine blowoff 
pipe sizes, valve requirements, flows, and required internal energy dissipation measures. 
The maximum static HGL acting on BO S2-1 was determined based on completely draining 
the blowoff structure at JPS prior to operating any blowoff structure in S2. The maximum 
static HGL acting on BO S2-2, BO S2-3, BO S2-4, BO S2-5, and BO S2-6 was determined 
based on completely draining BO S2-1 prior to operating any other blowoff structure in  
S2; see Operational Scenario below for additional information. Table 20-B-3.6.2-2 presents 
the required blowoff pipe size, orifice size, fixed sleeve requirements, maximum flow in 
cubic feet per second (cfs), length of raw water pipe and volume of water to be drained, 
expected drain time, and the maximum static pressure for each blowoff structure in S2 
based off the operational scenario. Attachment A includes hydraulic analysis calculations 
for BO S2-1, BO S2-2, and BO S2-6. Calculations are not included for BO S2-3, BO S2-4, and 
BO S2-5 as they are primarily pump out only structures due to the minimal or zero volume 
of water that will gravity drain at their locations and minimal static pressures acting on 
them. For this reason it was determined that it was not economical to install discharge 
piping and discharge structures. 
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TABLE 20-B-3.6.2-2 
Summary of Hydraulic Analysis Information for S2 Blowoffs 

Blowoff 
No. Station 

Pipe 
Diam. 

(in) 

Orifice 
Size 
(in) 

No. of 
Fixed 

Sleeves 

Maximum 
Flow    
(cfs)1 

Approx. 
Drain 

Length 
(ft)  

Approx. 
Volume to 

Drain            
(ft3/MG) 

Estimated 
Drain Time 

(hr)2 

Approx. 
Maximum 

Static Head  
(ft) 

BO S2-1 S422+80 16 N/A 1 16.8 22,400 532,186/4.00 18 119 

BO S2-2 S477+40 8 4.9 N/A 4.2 5,450 129,483/1.00 17 34 

BO S2-3 S577+87 6 N/A N/A N/A 1,400 33,262/0.25 N/A 0 

BO S2-4 S597+60 6 N/A N/A N/A 1,450 34,450/0.25 N/A 0 

BO S2-5 S661+20 6 N/A N/A N/A 3,300 78,402/0.60 N/A 13 

BO S2-6 S688+10 6 N/A N/A 2.1 4,300 102,161/0.80 28 17 
1 Maximum flow is based on a peak velocity of 12 ft/s and blowoff pipe size 
2 Estimated drains times are not provided for pump out blowoff structures, as drain times will depend on operations staff and 
pump out draining method. 

The approximate maximum static head in feet represents the elevation from the invert of the 
discharge piping at the discharge point to the maximum static HGL at the time the blowoff 
structure is to be operated in accordance with the South Section operational scenario. 
Operational Scenario 
The S2 blowoff drainage plan based on the South Section operational scenario is presented 
below. Operations must follow the stages below in sequential order and multiple stages 
cannot be performed simultaneously. For additional information on the hydraulic analysis, 
operational scenario, and drainage plan for the entire South Section Raw Water Pipeline 
refer to the TM 7-J.5, Southern Delivery System Raw Water Pipeline South Section Blowoff 
Structure Analysis, dated December 2010, by CH2M HILL.  

Stage 1  

• Operate JPS Blowoff structure and completely drain or operate until gauge pressure 
reading at BO S2-1 has dropped to or below a gauge of pressure of 50 psig. 

• Do not open blind flanges on pump well for JPS blowoff structure until the system is 
depressurized with a gauge pressure of 0 psig. 

Stage 2 

• Blowoff structure BO S2-1 and BO S2-6 can be operated simultaneously.  
• Do not operate BO S2-1 until the gauge pressure on the pump well at BO S2-1 has 

dropped to or below 50 psig or until JPS blowoff structure is completely drained and is 
depressurized with a gauge pressure of 0 psig.  

• Do not operate BO S2-6 until the gauge pressure on the pump well at BO S2-1 has 
dropped to or below 5 psi or until JPS blowoff structure is completely drained and is 
depressurized with a gauge pressure of 0 psig. 

• Do not open blind flanges on pump wells for S2 blowoff structures until the gauge 
pressure is 0 psig. 
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Stage 3 

• Do not operate BO S2-2, BO S2-3, BO S2-4, and BO S2-5 until BO S2-1 is completely 
drained and is depressurized with a gauge pressure of 0 psig. 

• Do not open blind flanges on pump wells for S2 blowoff structures until the gauge 
pressure at each pump well is 0 psig. 

 

Blowoff Discharge Volume and Duration 
The approximate volume of water, given in cubic feet (ft3) and millions of gallons (MG) that 
discharges through a particular blowoff structure, was determined using the vertical 
pipeline profiles from the 90 Percent Design Submittal, SDS Raw Water Pipeline South Section 
Two Drawings, dated May 2010 and the SDS Raw Water Pipeline South Section Schematic 
Design Plan and Profile Drawings, dated July 2005. The volumes of water to be drained at each 
blowoff structure is presented in Table 20-B-3.6.2-2 and was calculated based on the 
maximum volume of water that will drain to each blowoff structure based on the maximum 
static HGL following the operational scenario previously described. 

Discharge durations were calculated based on the assumption that blowoff valves will be 
operated at 100 percent open. Estimated discharge durations presented in Table B-3.6.2-2 
were calculated based on the volume of water that will hydraulically drain to the blowoff 
structure and exercising the blowoff structures based on the previously described 
operational scenario. 

Hydrologic Analysis 
 Blowoff structures were designed so that the maximum flow rate into an existing drainage 
way will not exceed the channel forming flow for that stream. In accordance with the 
Southern Delivery System Project Final Environmental Impact Statement that was required 
under the National Environmental Policy Act, the channel forming flows for the drainages 
associated with each blowoff structure were approximated using the regression equation for 
the 2-year return interval peak discharge developed by the U.S. Geological Survey (USGS). 
From the USGS Analysis of the Magnitude and Frequency of Floods in Colorado, the 2-year peak 
flow regression equation for the plains region of Colorado is: 

( ) 486.0
2 0.39 AQ year =−  

A = the drainage basin area in square miles  

Q = the peak discharge in cfs 

The 2-year peak drainage basin discharge at the blowoff structure locations, as determined 
from the USGS Regression Equations, are presented in Table 20-B-3.6.2-3 and are compared 
to the design discharges. Design discharges are not provided for pump out blowoff 
structures BO S2-3, BO S2-4, and BO S2-5, as discharge flows will depend on operations staff 
methods and pumping procedures.  
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TABLE 20-B-3.6.2-3 
Blowoff Discharge and 2-Year Peak Drainage Basin Discharge Comparison for S2 Blowoff Structure Locations 

Blowoff No. S2 Station Design Discharge (cfs)1 USGS Regression Flow (cfs) 

BO S2-1 S422+80 16.8 74 

BO S2-2 S477+40 4.2 126 

BO S2-3 S577+87 N/A 22 

BO S2-4 S597+60 N/A 174 

BO S2-5 S661+20 N/A 23 

BO S2-6 S688+10 2.1 40 
1 Design discharge is based on a peak discharge velocity of 12 ft/s and blowoff pipe size  

As shown in Table 20-B-3.6.2-3, the design discharges of the blowoff structures are 
significantly less than the channel forming 2 year peak flows as calculated by the USGS 
Regression Analysis.  
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South 2 Blowoff Calculations 

Blowoff pipeline diameter was selected based on a desirable drain time of 24 hours or less 
with a blowoff velocity through the piping of 12 feet per second (fps) or less. To achieve 
those objectives, it was often necessary to include an orifice plate to restrict velocity to the 
12 fps maximum value. Calculations to determine the need for an orifice and orifice size for 
controlling velocities in the blowoff piping to a maximum of 12 fps were calculated within 
Xcel using an iterative goal seek function. Once the blowoff pipeline has been sized, the 
need for an orifice to control velocities has been determined, and acceptable drain times 
have been estimated; cavitation calculations are performed to determine if the orifice is 
choking due to an excessive pressure drop across the orifice. If choking cavitation conditions 
were indicated, a fixed sleeve is required in place of the orifice to control discharge 
velocities without creating choking cavitation. 

Drainage calculations for determining the maximum discharge velocity (v2) through the 
blowoff piping was calculated based on Equation 1, Pressurized Pipe Flow Energy 
Equation. Maximum velocities were set at 12 fps to protect the blowoff pipe lining and to 
comply with the requirements of the SDS Project Final Environmental Impact Statement that 
was required under the National Environmental Policy Act. 

 

 

Equation 1 – Pressurized Pipe Flow Energy Equation 

 P1 = Upstream pressure = 0 psi, free surface 

P2 = Downstream pressure = 0 psi, free surface 

v1 = Upstream Velocity = 0 fps, velocity in transmission pipeline during draining is 
negligible compared to velocity in small diameter blowoff piping 

v2 = Downstream Velocity <= 12 fps, max velocity in blowoff piping 

Z1 = Upstream Elevation = Static Hydraulic Grade Line (HGL) at Blowoff 

Z2 = Downstream Elevation = 0 

g = Acceleration of Gravity  

γ = Specific Weight of Water = 62.4 lbs/cf 

hL = Head Loss = friction loss through: transmission pipeline (negligible), blowoff 
piping, and orifice (if needed) 

Calculations for determining the head loss (hL) through the blowoff piping and related 
appurtenances was calculated based on Equation 2, Darcy-Weisback Head Loss Equation. 

 

 

Equation 2 – Darcy-Weisbach Head Loss Equation 
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Where: 

 hL = Head Loss 

f = Friction Factor 

l = Pipe Length 

d = Blowoff Pipe Diameter 

v = Velocity through blowoff pipe 

g = Acceleration of Gravity 

∑Ki = Sum of Minor Loss Coefficients through blowoff piping, bends, valves and 
orifice plate (KO). Losses through the Orifice plate were calculated based on Equation 
3, Orifice Loss Coefficient Equation from Miller, D. S., “Internal Flow Systems, Design 
and Performance Prediction” Second Edition, and account for the majority of the losses. 

 

  

 

Equation 3 – Orifice Loss Coefficient Equation 

 Where: 

dO = Orifice Diameter 

D = Blowoff Pipe Diameter 

CC = Contraction Coefficient 

Determination of the maximum discharge flow (Q) through the blowoff piping was 
calculated based on Equation 4, Discharge Flow Equation.  

 

Equation 4 – Discharge Flow Equation 

Where: 

 Q = Maximum Discharge Flow <= 2 year storm event per permit requirements  

v2 = Velocity <= 12 fps 

A = Blowoff Pipe Cross-Sectional Area 

An approximation of the discharge durations (t) to drain the main pipeline was estimated 
based on Equation 5. The average discharge flow applies, not the maximum discharge flow. 
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Equation 5 – Discharge Duration Equation 

Where: 

 t = Discharge Duration 

V = Volume of Water  

Qaverage = Average Blowoff Discharge Flow 

Table 1 presents the variables that were applied for the above equations.  

TABLE 1  
  

Blowoff No. 
Blowoff Pipe 

Size (in) 
Design Static 

Head (ft) 
hL  (ft) v2 (ft/s) 1 Q (ft3/s) 1 

Approx. 
Volume (MG) 

Approx.     
t (hours)2 

BO S2-1 16 119 119 12 16.8 4.00 18 

BO S2-2 8 34 34 12 4.2 1.00 17 

BO S2-3 6 0 0 NA NA 0.25 NA 

BO S2-4 6 0 0 NA NA 0.25 NA 

BO S2-5 6 13 13 NA NA 0.60 NA 

BO S2-6 6 17 17 10.4 2.1 0.80 28 

1Discharge flows and v2 for pump out blowoffs will vary and depend on operations staff method of discharging the 
volume of water that will not hydraulically drain. 

2For blowoff BO S2-6 the 28 hour discharge was considered an acceptable drain time for that blowoff. 

Orifice cavitation calculations were performed to determine if an orifice or other type of 
energy dissipation device was required and if so what the size limits would be without 
reaching choking cavitation within the blowoff piping and related appurtenances. For 
additional information regarding equations and methods refer to the Tullis, J. P. source cited 
below. 

Orifice cavitation calculations for determining choking cavitation and orifice size were 
performed using the following equations from Tullis, J. P., “Hydraulics of Pipelines – Pumps, 
Valves, Cavitation, Transients  ,”1989.  Tullis’ method requires calculation of parameters 
called system cavitation (σs) and choking cavitation (σch).  If the σs is less than the σch, then an 
orifice plate will cause choking cavitation.  For that reason an orifice plate is not 
recommended and a fixed sleeve is required instead. 

Calculations for determining the system cavitation (σs) through the orifice were calculated 
based on Tullis, J. P. Equation 5.1. 

 

 

Tullis, J.P. Equation 5.1 – System Cavitation 

 Where, 
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 Pd = gage pressure at the outlet, assumed to be 0 psi 

 Pvg = absolute vapor pressure minus the barometric pressure 

 DP = the inlet pressure minus the outlet pressure 

Calculations for determining the choking cavitation (σch) through the orifice were calculated 
based on Tullis, J. P. Equation 7.1d. 

 

Tullis, J.P. Equation 7.1d – Choking Cavitation 

Calculations for determining the coefficient of discharge (Cd) in the cavitation calculation 
were calculated based on Tullis, J. P. Equation 7.1e. 

 

 

 

Tullis, J.P. Equation 7.1e – Coefficient of Discharge 

Table 2 presents the system and choking cavitation values that were determined for BO S2-1 
and BO S2-2 using the above equations. Cavitation calculations are not applicable and were 
not performed for BO S2-3, BO S2-4, BO S2-5, and BO S2-6 because an orifice or sleeve valve 
is not required to maintain a velocity of 12 ft/sec or less. Refer to the Tullis, J. P. source cited 
above for additional information. 

TABLE 2 

Blowoff No. σs σch Device Required 

BO S2-1 0.226 0.317 σch > σs , Fixed Sleeve required 

BO S2-2 1.133 0.577 σch < σs , Orifice Plate okay 
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SDS SOUTH SECTION 2 CALCULATIONS
BO S2-1

Blowoff ID BO S2-1 Length of pipe to drain (ft) 22,400
Blowoff Station 422+80 Main Pipeline Area (ft^2) 23.8
Main Pipeline diameter (in) 66 Volume (ft^3) 532,186
Starting EGL (MSL) 5053.8 Volume (MG) 4.0
Discharge Elevation (MSL) 4934.6 time (s) 63,526
Outlet Elevation (MSL) 4920.0 time (hr) 17.6
Blowoff Diameter (in) 16
Pipeline Friction Factor 0.02

Total Head (feet) 119.2 �������� 0.258
Blowoff Area (ft^2) 1.4 �	
 0.316
Discharge Velocity (fps),v2 12.0 Orifice Cavitation
Velocity Head (feet) 2.2
Theoretical Discharge (cfs) 16.8
Orifice Diameter (in) 7.15

Sum Loss Coefficients 53.3
Sum Head Loss (ft), hL 119.2

Blowoff ID BO S2-2 Length of pipe to drain (ft) 5,450
Blowoff Station 477+40 Main Pipeline Area (ft^2) 23.8
Main Pipeline diameter (in) 66 Volume (ft^3) 129,483
Starting EGL (MSL) 4971.5 Volume (MG) 1.0
Discharge Elevation (MSL) 4937.8 time (s) 61,828
Outlet Elevation (MSL) 4923.0 time (hr) 17.2
Blowoff Diameter (in) 8
Pipeline Friction Factor 0.02

Total Head (feet) 33.7 �������� 1.438
Blowoff Area (ft^2) 0.3 �	
 0.606
Discharge Velocity (fps), v2 12.0 Orifice Cavitation
Velocity Head (feet) 2.2
Theoretical Discharge (cfs) 4.2
Orifice Diameter (in) 4.98

Sum Loss Coefficients 15.1
Sum Head Loss (ft), hL 33.7

Blowoff ID BO S2-6 Length of pipe to drain (ft) 4,300
Blowoff Station 688+10 Main Pipeline Area (ft^2) 23.8
Main Pipeline diameter (in) 66 Volume (ft^3) 102,161
Starting EGL (MSL) 5056.0 Volume (MG) 0.8
Discharge Elevation (MSL) 5038.9 time (s) 99,607
Outlet Elevation (MSL) 5017.0 time (hr) 27.7
Blowoff Diameter (in) 6
Pipeline Friction Factor 0.02

Total Head (feet) 17.1 ����������� 0.000
Blowoff Area (ft^2) 0.2 ����	���
��������	
 0.000
Discharge Velocity (fps), v2 10.4 Orifice Cavitation
Velocity Head (feet) 1.7
Theoretical Discharge (cfs) 2.1
Orifice Diameter (in) N/A

Sum Loss Coefficients 10.1
Sum Head Loss (ft), hL 17.1

5

Orifice Adequate

Choking Cavitation

Orifice Not Required to Control Velocity

Blowoff No. BO S2-1

Blowoff No. BO S2-2
User Inputs Approximate Drain Time

Calculated Orifice Results Cavitation Calculation Results

User Inputs Approximate Drain Time

Calculated Losses in Blowoff Piping

Calculated Orifice Results

Fixed Sleeve Required

Calculated Losses in Blowoff Piping

Between Incipient Damaging and Choking

Blowoff No. BO S2-6

Cavitation Calculation Results

User Inputs Approximate Drain Time

Calculated Orifice Results Cavitation Calculation Results

N/A

Calculated Losses in Blowoff Piping



 

Attachment B - Blowoff Structure Details 
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Attachment C – Blowoff Structure Site Plans 
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