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General Location

The project site is located at the north corner of the intersection of Security Boulevard and Main
Street, identified as Lot 2 of the Pedrick — Eckerd Filing No. 3 and located within part of the
Southeast % of Section 11, Township 15 South, Range 66 West of the 6™ Principal Meridian, El
Paso County, State of Colorado. Lot 2 is bounded by existing commercial developments
consisting of Ross Dress for Less, Security Discount Liquor, H&R Block, Comfort Dental, Hair
Therapy Hair Dresser, First Cash Pawn, Tobacco Shop, Laundromat, and Sonic Drive-In to the
north and east, Main Street to the south, and Security Boulevard to the west. Refer to the Vicinity
Map below for reference.

VICINITY MAP

Description of Property

Lot 2 is a 1.29-acre site with the proposed development disturbing 1.20 -acres. The site in the
existing condition consists primarily of asphalt pavement, with a portion of the site consisting of
an existing 166 sf drive-thru coffee shop. In general, the site slopes to the south and east at slopes
ranging from 1-3%. The soil consists of Blendon sandy loam, identified as hydrological soil
group B per the NRCS Soil survey. Refer to the Appendix for the NRCS Soil Survey Map. The
site is located within the Little Johnson/ Security Drainage Basin. There are no irrigation
facilities within or near the site. The site includes onsite overhead utility lines that will need to be
modified as part of the proposed development. There will be no ground water infiltration as a
ADSPLUS175 woven geotextile fabric will be installed beneath the proposed underground
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detention system. If a flooding condition exceeds the elevation of 5725.6, water will infiltrate the
proposed storm sewer through the 5° type R inlet at the northeast corner of the site and enter the
underground detention system where it will be treated through the infiltration row before
entering the underground detention system and ultimately discharge below the 100-YR historic
rate through the proposed pump system and into the existing storm sewer system.

The proposed development intends to be a Kum & Go Convenience Store, 6MPD gas canopy
and associated drives, sidewalks and landscaping. The proposed development will also include
utility services for the new building and an underground water quality and detention facility
(Pond 1) with associated storm infrastructure.

Major Basin Description

The site is located within the Little Johnson/ Security Drainage Basin as outlined in the Little
Johnson/ Security Drainage Basin Planning Study (1988) and ultimately discharges to Crews
Gulch (Widefield Creek) to the southeast. The site is located within a portion of basin 41 and
was modelled as commercial developments with 95 imperviousness. The existing downstream
detention systems have a history of overtopping and improperly functioning and as such the
proposed development will require onsite detention and water quality.

The site is located within a Special Flood Hazard Area with Base Flood Elevation of the Flood
Plain, as designated on the Flood Insurance Rate Map (FIRM) exported 3/22/2022, map last
revised October 2020. The Base Flood elevation is 5731.7°. Refer to the Appendix for the
FIRMette. To accommodate for developing in the floodplain the finished floor of the building
has been set a 5732.70°, a minimum of 12 above base flood elevation. The southwest corner of
the building will have an exposed foundation and stem wall to allow for a sidewalk that sits
below the floodplain. Per the geotechnical report, groundwater was not encountered below the
surface. In the event of flooding, water below the surface will be prevented from entering the
underground detention system by the ADSPLUS 175 woven geotextile fabric layer below and
surrounding the system. If a flooding condition exceeds the elevation of 5725.6, water will
infiltrate the proposed storm sewer through the 5’ type R inlet at the northeast corner of the site
and enter the underground detention system where it will be treated in the infiltration row before
entering the underground detention system and ultimately discharge below the 100-YR historic
rate through the proposed pump system and into the existing storm sewer system.

There are no known nearby irrigation facilities.

Sub-Basin Description
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Historic Drainage Patterns

Drainage patterns in the existing condition generally drain to the south and east and flow patterns
function as one basin (E1). Flows from Basin E1 are conveyed via sheet flow to the south where
it is collected in an existing inlet at the north corner of the intersection of Main Street and
Security Boulevard. Refer to the Appendix for the Historic Drainage Plan. See below for
specifics into the basin.

Basin E1: Basin E1 is 1.29 acres and consists of hardscape and dirt for an impervious value of
79.07%. The 5-year and 100-year C values were determined to be 0.84 and 0.91, respectively;
and anticipated 5-year runoff flows of 4.44 CFS and 100-year runoff flows of 10.23 CFS. Flows
from basin E1 are directed via sheet flow to Main Street and Security Boulevard where they
channelize flow to Design Point E1, an existing storm inlet and discharge into existing public
storm infrastructure at the north corner of Main Street and Security Boulevard. There is also an
offsite basin (OS1) that is tributary to the site.

Basin OS1: Basin OS1 is 1.77 acres and consists entirely of existing drives, parking, and walks
for an impervious value of 100.00%. The 5-year and 100-year C values were determined to be
0.90 and 0.96, respectively; and anticipated 5-year runoff flows of 6.28 CFS and 100-year runoff
flows of 14.24 CFS. Flows from basin OS1 are directed via sheet flow to the south and are
conveyed into and across Basin E1 and are ultimately directed to and captured at Design point
El.

Drainage Design Criteria

The Drainage Criteria Manual County of El Paso County Volumes 1 and 2, hereafter referred to
as the “Drainage Criteria”. Additionally, the City of Colorado Springs Drainage Criteria Manual
(DCM) Volumes 1 and 2, and the Mile High Flood District’s Urban Storm Drainage Criteria
Manual Volumes 1-3.

The site is located within the Little Johnson Drainage Basin as designated in the Little

Johnson/Security Drainage Basin Planning Study. There are no previous drainage reports for Lot
2 of the Pedrick-Eckerd Filing No. 3.

Four Step Process

The proposed development will follow the “Four Step Process” as outlined below:

Step 1: Employ Runoff Reduction Practices
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Runoff has been reduced by capturing flow from upstream on-site impervious areas
and directing them to an underground water quality and detention facility (Pond 1)
located at the north and west portion of the proposed development.

Step 2: Stabilize Drainageways

There are no drainageways on-site to stabilize.

Step 3: Provide Water Quality Capture Volume

All newly developed flows have been routed to the underground full spectrum detention and
water quality basin being constructed as part of the development. Flows are directed to the
underground basin via proposed storm sewer and on-site inlets.

Step 4: Consider Need for Industrial and Commercial BMPs

During initial construction, commercial BMPS including vehicle tracking control, stabilized
staging area, construction fence, and silt fence will be in place to provide source control of
sediment within the site. During interim conditions, inlet protection and rock socks will be installed
at proposed inlets and along the proposed curb and gutter within the site. Flexstorm 62SHDFX &
62SHDFXP Filter bags with up to 22” bag depth will be permanently installed within the proposed
inlets to minimize the debris that enters the storm infrastructure and underground detention system
and will be maintained post-construction. The filter bag details have been included in the
construction documents. The final condition will provide permanent seeding of all disturbed areas
provided per permanent BMP requirements. No other potential pollutants are anticipated with this
site post- construction. A spill kit will be kept on site during operations of the gas station facility,
once construction is complete. The onsite grease interceptor will capture grease from the
convenience store before entering the sanitary sewer system.

Hydrologic Criteria

The design rainfall source for this project is the NOAA Atlas 14, one hour point rainfall data. The
minor storm, 5-year rainfall value is 1.27 inches. The major storm, 100-year rainfall value is 2.70
inches.

The analysis and design of the Stormwater management system for this project was prepared in
accordance with the criteria set forth by the El Paso County Drainage Criteria Manual (hereafter
referred to as the DCM) and the Mile High Flood District (MHFD). The Rational Method was
used to calculate runoff from the 5-year minor, and 100-year major design storm recurrence
intervals. Peak runoff values were calculated using the rational method:

Q = CIA, where

Q = Storm runoff in cubic feet per second (cfs)
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C = Rainfall coefficients — ratio runoff to rainfall
I = Rainfall intensity in inches per hour
A = Drainage area in acres

Table 6-6 of the El Paso County Drainage Criteria Manual was used for runoff coefficients.

The proposed storm sewers were modeled, and hydraulic grade lines generated, using Bentley
StormCAD and FlowMaster software’s. The user-defined design inputs for the software include
peak flow runoff, pipe diameter, pipe slope & length, pipe material coefficient, and tailwater. For
the onsite storm sewer system, the tailwater input was based on free outfall conditions. The
hydraulic grade and energy lines have been designed to maintain a minimum of one foot below
the final grade.

Inlet capacities for the proposed outlet structure calculations was based on utilizing the Mile High
Flood District spreadsheet “MHFD _v5.01”.

Water Quality and Detention storage volume and discharge calculations were based on utilizing
the Mile High Flood District spreadsheet MHFD-Detention_v4-06.

Drainage Facility Design - General Concept

In the developed condition runoff will be conveyed throughout the site via surface flow and will
be collected by proposed storm infrastructure and directed to the onsite water quality and
detention facility (Pond 1) to the north and west of the proposed convenience store and gas
canopy. The flow from the underground detention facility will discharge through a pump to the
existing inlet at the northwest corner of the intersection of Main Street and Security Boulevard
via a 6” PVC pipe. The pump will discharge at or below the existing 100-year storm condition,
restricted through the use of an orifice plate upstream of the pump and follow the historic
drainage path. There are two tributary offsite basins (OS1, OS2) that will bypass the proposed
onsite inlets. The onsite inlets have been sized to capture the 100-YR runoff equivalent to the
onsite flow allowing the offsite runoff to bypass the onsite detention and water quality. Flow not
captured in the inlet will sheet flow into curb and gutter within Security Boulevard and
ultimately the existing inlet at the northwest corner of Security Boulevard and Main Street, as it
does in the existing condition.

Drainage Facility Design - Specific Details

The site in the proposed condition consists of six on-site basins (P1, P2, P3, P4, P5, P6) of which
five (P1, P2, P3, P4, P6) are treated in an underground detention facility and released below
historic rates and one on-site basin (P5) which sheet-flow off-site and is collected in existing
storm infrastructure at the north corner of Main Street and Security Road. To accommodate the
basins not treated in the underground detention system, the outlet structure has been designed to
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release at a reduced rate in addition to the historic rate. There are also four tributary offsite basins
(OS1, OS2, OS3, 0OS4) that will bypass the proposed onsite inlets and proposed onsite pond. The
underground detention system will detain a portion of flow from offsite basins OS1 and OS2, as
the system has 0.375’ of freeboard. The following is a description of the proposed drainage
basins.

Basin P1: Basin P1 is 0.09 acres and consists of roof for an impervious value of 90.00%. The 5-
year and 100-year C values were determined to be 0.73 and 0.81, respectively; and anticipated 5-
year runoff flows of 0.28 CFS and 100-year runoff flows of 0.67 CFS. Flows from basin P1 are
captured by roof drains and conveyed by private 6” PVC and 18” RCP proposed storm
infrastructure. The captured runoff is conveyed to and treated by the onsite underground water
quality & detention facility (Pond 1). Ultimately the flows will be discharged by proposed storm
infrastructure below existing rates to the surface where runoff will be captured by the existing
storm infrastructure at the northwest corner of the intersection of Main Street and Security
Boulevard, following historic drainage patterns.

Basin P2: Basin P2 is 0.10 acres and consists entirely of roof for an impervious value of 90.00%.
The 5-year and 100-year C values were determined to be 0.73 and 0.81, respectively; and
anticipated 5-year runoff flows of 0.31 CFS and 100-year runoff flows of 0.74 CFS. Flows from
basin P2 are canopy drains and conveyed by private 6” PVC and 18” RCP proposed storm
infrastructure. The captured runoff is conveyed to and treated by the onsite underground water
quality & detention facility (Pond 1). Ultimately the flows will be discharged by proposed storm
infrastructure below existing rates to the surface where runoff will be captured by the existing
storm infrastructure at the northwest corner of the intersection of Main Street and Security
Boulevard, following historic drainage patterns.

Basin P3: Basin P3 is 0.31 acres and consists of drives and walks and landscaping for an
impervious value of 87.10%. The 5-year and 100-year C values were determined to be 0.79 and
0.88, respectively; and anticipated 5-year runoff flows of 1.06 CFS and 100-year runoff flows of
2.50 CFS. Flows from basin P3 surface drain to the north portion of the site where runoff is fully
captured by a proposed 5’ Type R Inlet in sump (Design Point 3). Captured runoff will be
conveyed by private proposed 18” RCP storm infrastructure to the underground detention &
water quality facility (Pond 1), where flows are treated and detained. Ultimately the flows will be
discharged by proposed storm infrastructure below existing rates to the surface where runoff will
be captured by the existing storm infrastructure at the northwest corner of the intersection of
Main Street and Security Boulevard, following historic drainage patterns.

Basin P4: Basin P4 is 0.37 acres and consists of drives and walks and landscaping for an
impervious value of 83.78%. The 5-year and 100-year C values were determined to be 0.77 and
0.86, respectively; and anticipated 5-year runoff flows of 1.16 CFS and 100-year runoff flows of
2.77 CFS. Flows from basin P4 surface drain south and west where runoff is fully captured by a
proposed CDOT 13 Valley inlet located at the northwest corner of the underground detention &
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water quality facility (Design Point 4). Captured runoff will be conveyed by private proposed
18” RCP storm infrastructure to the underground detention & water quality facility (Pond 1),
where flows are treated and detained. Ultimately the flows will be discharged by proposed storm
infrastructure below existing rates to the surface where runoff will be captured by the existing
storm infrastructure at the northwest corner of the intersection of Main Street and Security
Boulevard, following historic drainage patterns.

Basin P5: Basin P5 is 0.15 acres and consists of hardscape and landscape for an impervious
value of 33.33%. The 5-year and 100-year C values were determined to be 0.35 and 0.55,
respectively; and anticipated 5-year runoff flows of 0.23 CFS and 100-year runoff flows of 0.76
CFS. Flows from basin P5 are surface flow offsite undetained and into the public right-of-way as
they do in the existing condition. Once in the public right-of-way, the runoff is conveyed via
existing curb and gutter to an existing storm inlet located at the north corner of the intersection of
Main Street and Security Boulevard, following historic drainage patterns. The total area not
being detained in the proposed underground detention & water quality facility (Pond 1) is 0.15
acres, or approximately 11.6% of the project site, which is less than the allowable 20% and does
not exceed 1 acre of the applicable development site area, meeting Water quality exclusions per
ECM Appendix I, Section 7.1.C.1.

Basin P6: Basin P6 is 0.27 acres and consists of drives and walks for an impervious value of
100.00%. The 5-year and 100-year C values were determined to be 0.90 and 0.96, respectively;
and anticipated 5-year runoff flows of 1.05 CFS and 100-year runoff flows of 2.37 CFS. Flows
from basin P6 surface drain to the southwest corner where runoft is fully captured by a CDOT 13
Valley inlet in sump (Design Point 6). Captured runoff will be conveyed by private proposed 18”
RCP storm infrastructure to the underground detention & water quality facility (Pond 1), where
flows are treated and detained. Ultimately the flows will be discharged by proposed storm
infrastructure below existing rates to the surface where runoff will be captured by the existing
storm infrastructure at the northwest corner of the intersection of Main Street and Security
Boulevard, following historic drainage patterns.

Basin OS1: Basin OS1 is 1.61 acres and consists entirely of existing drives, parking, and walks
for an impervious value of 100.00%. The 5-year and 100-year C values were determined to be
0.90 and 0.96, respectively; and anticipated 5-year runoff flows of 6.24 CFS and 100-year runoff
flows of 14.15 CFS. Flows from basin OS1 sheet flow onto the site along the northwest property
line before channelizing within a concrete v-pan and are directed southwest to a proposed CDOT
13 Valley Grate inlet at grade (Design Point 4). The proposed inlet at design point 4 which drains
to a proposed underground detention system has been sized to capture 2.91 CFS in the 5-year
and 4.63 CFS in the 100-year storm events, respectively, which will only allow the equivalent
onsite Basin P4 flows plus 1.75 CFS in the 5-year and 1.86 CFS om the 100-year storm events,
respectively, to be captured and conveyed to Pond 1. The remaining Basin OS1flows will bypass
the inlet and continue to the existing inlet within Security Boulevard at Design Point 5. Per
discussion with EPC staff, it is acceptable to allow the co-mingled flows of OS1 to bypass the
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inlet at DP4. In total, 86.9% of flow in the major storm event is not captured within the inlet and
follows existing conditions by discharging into the curb and gutter within Security Boulevard
and ultimately the existing storm infrastructure at the north corner of Main Street and Security
Boulevard. There are no improvements proposed for the offsite basin and therefore no
requirement to detain and treat the flow onsite.

Basin OS2: Basin OS2 is 0.15 acres and consists entirely of existing drives, parking, and walks
for an impervious value of 100.00%. The 5-year and 100-year C values were determined to be
0.90 and 0.96, respectively; and anticipated 5-year runoff flows of 0.58 CFS and 100-year runoff
flows of 1.32 CFS. Flows from basin OS2 sheet flow onto the site along the northwest property
line before channelizing within a concrete v-pan and are directed southwest to a proposed CDOT
13 Valley Grate inlet at grade (Design Point 6). The proposed inlet at design point 6 which drains
to a proposed underground detention system has been sized to capture 2.74 CFS in the 5-year
and 4.70 CFS in the 100-year storm events, respectively, which will only allow the equivalent
onsite Basin P6 flows plus 1.69 CFS in the 5-year and 2.33 CFS in the 100-year from Basin OS2
and upstream basin OS1 to be captured and conveyed to Pond 1. The remainder of flows will
bypass the inlet and continue to the existing inlet within Security Boulevard at Design Point 5.
Per discussion with EPC staff, it is acceptable to allow the co-mingled flows of OS2 to bypass
the inlet at DP6. In total, 0.00% of flow in the major storm event from basin OS2 is not captured
within the inlet and follows existing conditions by discharging into the curb and gutter within
Security Boulevard and ultimately the existing storm infrastructure at the north corner of Main
Street and Security Boulevard. There are no improvements proposed for the offsite basin and
therefore no requirement to detain and treat the flow onsite.

Basin OS3: Basin OS3 is 0.04 acres and consists of existing drives, parking, and walks and
landscaping for an impervious value of 25.00%. The 5-year and 100-year C values were
determined to be 0.29 and 0.50, respectively; and anticipated 5-year runoff flows of 0.05 CFS
and 100-year runoff flows of 0.18 CFS. Flows from basin OS3 sheet flow into the existing curb
and gutter within Security Boulevard before being directed southeast to an existing storm inlet
located at the north corner of the intersection of Main Street and Security Boulevard at design
point 5, following historic drainage patterns. The total area not being detained in the proposed
underground detention & water quality facility (Pond 1) is 0.04 acres, or approximately 3.10% of
the project site, which is less than the allowable 20% and does not exceed 1 acre of the
applicable development site area, meeting Water quality exclusions per ECM Appendix I,
Section 7.1.C.1.

Basin OS4: Basin OS4 is 0.06 acres and consists of existing drives, parking, and walks and
landscaping for an impervious value of 16.67%. The 5-year and 100-year C values were
determined to be 0.22 and 0.45, respectively; and anticipated 5-year runoff flows of 0.05 CFS
and 100-year runoff flows of 0.21 CFS. Flows from basin OS4 sheet flow into the existing curb
and gutter within Main Street before being directed southwest to an existing storm inlet located
at the north corner of the intersection of Main Street and Security Boulevard at design point 5,
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following historic drainage patterns. The total area not being detained in the proposed
underground detention & water quality facility (Pond 1) is 0.06 acres, or approximately 4.65% of
the project site, which is less than the allowable 20% and does not exceed 1 acre of the
applicable development site area, meeting Water quality exclusions per ECM Appendix I,
Section 7.1.C.1.

Refer to the Appendix for excerpts of the Master Drainage Study and the Existing Drainage Plan
and Proposed Drainage Plan.

Detention Storage System

Detention

To meet stormwater detention requirements, an ADS Stormtech MC-3500 chamber system will
be utilized, as well two isolation rows for water quality regulations. The proposed detention
facility and water quality pond (herein referred to as Pond 1) has been designed for full spectrum
detention and water quality for 1.29 acres with 83.02% imperviousness, and accounting for 40%
void space within the rocks of the system. As a result the required 100-yr detention volume is
8,408 cu-ft (0.193 ac-ft). The proposed ADS full spectrum detention pond & water quality pond
has been sized as 8,787 cu-ft (0.202 ac-ft), providing sufficient storage for the proposed site and
a portion of existing off-site flows. Storage volume provided includes the 40% void space within
the rocks of the system. As described in the basin descriptions above, the full 1.29 acre site will
not flow to the detention basin, however this report is over detaining and taking a conservative
approach. The ADS Stormtech MC-3500 as a whole is designed for traffic loading, including
that of fuel trucks.

Pond 1 utilizes an ADS Stormtech MC-3500 chamber system that has two isolation rows for
water quality and provides a total volume of 2,961 cu-ft; exceeding the 1,612 cu-ft requirements.
The required 100YR detention volume is 0.193 acre-feet. The underground detention system will
have an approximate footprint of 122° x 23’ x 5.5 for a total volume of 0.202 acre-feet. A 0.375’
freeboard has been included in the underground detention pond. The sizing of the underground
system was completed using the MHFD-Detention, version 4-06 and the ADS Design Tool,
version 12-13-22 10:00. The ADS Design Tool printouts have been included in the appendix of
this report. The conservative watershed area is 1.29 acres and consists of a composite
imperviousness of 83.02%. Runoff enters the system via flow captured within three on-site inlets
as well as roof drain connections from the building and canopy. Runoff above the design year
storm event will overtop the proposed outlet structure and continue south and west, consistent
with runoff in the existing condition. The Water Quality Capture Volume is separated from the
detention system through a manifold that is higher than the Water Quality Capture Volume
elevation, routing flows through the isolator rows before entering the detention rows. All
detention & water quality calculations have been provided within the Appendix.
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For water quality sizing calculations, DCM Volume 1, Section 6.6, as well as the Underground
BMP Fact Sheet within the USDCM Volume 3 were utilized. An ADS Stormtech MC-3500
chamber system with two isolation rows for water quality is proposed for the water quality control
on site. The ADS Underground system will treat the entirety of the site within the isolation rows,
resulting in the need for 1,612 cu-ft (or 0.037 ac-ft) of WQCV and accounts for 40% void space
within the rocks of the system. A 6” HDPE underdrain is installed on the bottom of the system
where water will discharge after percolating through the chambers and rock area before
discharging into the pump system at the downstream end. The proposed full spectrum detention
pond will be underground so there will be no emergency spillway proposed. If stormwater were to
overtop the proposed full spectrum detention pond, flows would backup through the underground
detention system and storm sewer and| ADDITIONAL TEXT CALL OUTS SPEC'D ON THE SDP PLAN SET
ultimately to the south within curb and PER COMMENT

e g o e
All proposed stormwater infrastricture on-site will be private and owned and maintained by the

owner of the Lot. A maintenance guide has been provided within the Appendix of this report for
required schedule for mainteniance of the ADS Underground System. For gas spills, employees
will activate emergency shut/off and contact necessary agencies. If it is safe employees will
attempt to prevent spill from/ entering storm drainage or mitigating off-site by placing absorbent
material in front of the leadisig edge of the spill. Additionally, Flexstorm Inlet Filters are proposed
to be installed with a PC Filter Bag within onsite inlets to capture any oil or sediment from surface
flow of the fueling station. The owner will hire a third party to clean and maintain the underground
detention, filter bags, and pump systems to ensure it functions properly and maintains free of
debris. ADS will be onsite during the construction and installation of the underground detention
system. Refer to the Operations and Maintenance manual for additional information.

ENTITLEMENT AND 303-572-7997
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The underground detention system will discharge into a proposed pump system that ultimately
discharges to Security Boulevard, following historic conditions. The pump is a Zoeller Sewage
Ejector Submersible Pump with a 6” pressurized discharge pipe. Two pumps are utilized to
achieve redundancy within the system. There will be a water surface float detector that will
discharge flows out of the detention basin below allowable rates. The pump will be controlled
through an integral pump to discharge flows from the detention pond.at 0.71 cfs maximum and
will be limited by the orifice plate upstream of the pump. The drain times of each storm event
will be controlled by an orifice plate and orifices for the 5-year and the 100-year. Refer to the
pump details in the appendix. In order to achieve redundancy within the outlet structure, a

TEXT HAS BEEN REVISED THRé)U on il ‘pe utilized,‘ r‘efert the appendix for detailg. Thg
COORDINATION WITH COUNTY STAFF. PUMP ovides the ability to'switch between the two individual
DESIGN HAS BEEN REVISED TO RELEASE AT 5-YR [ activation of sensor float control switches. The system
EVENT (0.2 CFS) AND 100-YEAR EVENT (0.71 CFS) Hischarge into the existing inlet at the northwest corner of
pw historic rates. The alarms for the pump system will be
electrical panel. Wiring to the building will allow for
Iding in/the event of a malfunction. , The Zoeller Pivot
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
This does not follow FSD criteria. If all storms discharge at 0.71cfs, then the historic discharge rates will not be met (example: 5-yr pre-development is 0.2cfs).

Add an explanation related to the Suitable Outfall criteria that I email you on 4/26/23.

Glenn Reese - EPC Stormwater
SW - Highlight

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Are these both spec'd out on plans? I only see "filter bag" on plans (pdf page 17 of SDP). And then flexstorm filters are shown on  pdf pg 23 of SDP. 

Glenn Reese - EPC Stormwater
SW - Highlight

khoutchens
Text Box
ADDITIONAL TEXT CALL OUTS SPEC'D ON THE SDP PLAN SET PER COMMENT

khoutchens
Text Box
TEXT HAS BEEN REVISED THROUGH COORDINATION WITH COUNTY STAFF.  PUMP DESIGN HAS BEEN REVISED TO RELEASE AT 5-YR EVENT (0.2 CFS) AND 100-YEAR EVENT (0.71 CFS)


"‘\ ENTITLEMENT AND as outlined in the report, a check valve has

ENGINEERING been added downstream of the pump to
SOLUTIONS, INC. . .
prevent any runoff from backing up into the

system in a flooding condition. The pump

Series control panels include a top mounted globe light thj deS|gner conflrme_d the chec_k valve
side. The alarm turns on if the high-water float switch in {{UNCtONS as flooding protection. Therefore,
turf] TEXT HAS BEEN REVISED THROUGH R jeuirife et ok S GBI el &
the | COORDINATION WITH COUNTY STAFF. flooding condition.
toggADDITIONAL INFORMATION HAS BEEN PROVIDED t
exis THAT EXPLAIN THAT ORIFICE PLATE WILL n
INITIALLY CONTROL DRAIN TIME AND WHEN PUMP
the IS IN USE IT WILL BE AFTER STORM EVENT/ t
the |FL OODING HAS PASSED. pr
willl e it
backflow condition in the event of a high-water level or fl
conditions, where all flow is undetained. A gravity system
the existing storm sewer at the corner of Main Street and S
allow positive drainage from the underground system. Gra
site from being raised high enough to allow a gravity syste
infrastructure. The ADA access routes, location and conne
of the proposed accesses limit the maximum allowable slo
site.

Outlet Structure

Per the DCM, (Chanter 6 Soctiond D A 1llosss
be based on th UPDATED PER COMMENT

le Release Rates, the allowable release rates may
the minor|and major storm, as calculated in the
MHFD-DetentIomva=uo Spreadsieet. T Site has been analyzed and sized to detain the entire
site (1.29 ac) however Basin P5 is not detained in the underground detention system along with
Offsite Basins OS3 and OS4 . A portion of the existing off-site basins (OS1, OS2) to the north
will be routed through the underground detention system Based on spreadsheet, the allowable
release rate for the 5-year and 100-year is 0.16 cfs and 1.65 cfs, respectively. The proposed
discharge from the full spectrum detention facility has been calculated to be 0.05 cfs and 0.71 cfs
for the 5-year and the 100-year storms, respectively, falling below the allowed relcase rate.
Additionally, The WQCV will discharge at a rate of 0.02 cfs and drain 99% of the/inflow volume
(0.037ac-ft) within 43 hours. The orifice plate will be protected from debris through the use of
the underground detention system and underdrain, which will not let any large debris through
and allow the small particulates to settle before discharging into the orifice plate, outlet structure,
and pump system.

Storm Sewer Improvement Cost Estimate

TEXT HAS BEEN REVISED THROUGH
COORDINATION WITH COUNTY STAFF.
ADDITIONAL INFORMATION HAS BEEN
PROVIDED WITH TOTAL DRAIN TIME AS WELL AS
MODIFIED PUMP TO RELEASE AT 0.2 CFS FOR 5-
YEAR EVENT AND 0.71 CFS FOR 100-YEAR
EVENT. ADDITIONAL TEXT ALSO ADDED TO
EXPLAIN THAT ORIFICE PLATE IS INITIAL
RELEASE RATE CONTROL.



Glenn Reese - EPC Stormwater
SW - Textbox
Previous comment:
Do pump calcs include water pressure at outlet from flooding within Security Blvd? Discuss in report text. 

Glenn Reese - EPC Stormwater
Text Box
as outlined in the report, a check valve has been added downstream of the pump to prevent any runoff from backing up into the system in a flooding condition. The pump designer confirmed the check valve functions as flooding protection. Therefore, the pump will not be functioning during a flooding condition.

Glenn Reese - EPC Stormwater
SW - Textbox
Review 4 update:
I don't agree with that. If the pump is triggered on, it will try to force water out of the system regardless of any flood conditions happening on the surface. The pump could potentially force water through the check valve if the pressure from the pump exceeds the pressure of the flood waters on the check valve. If the pump can overcome the added pressure (head) on the system because the surface is flooded, then it will still discharge (through the check valve). Discuss with pump vendor.

Glenn Reese - EPC Stormwater
SW - Highlight

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Explain how this is achievable. Is the 0.05cfs when 1 pump is running and the 0.71cfs when both pumps are running? Or does the primary pump just have a variable speed motor that is switched from "low speed" to "high speed' based on the float levels? 

And is the 0.05cfs for all storms less than the 5-yr and then all storms greater than the 5-yr will be discharged at 0.71cfs? This point is unclear in your text. Describing this in more detail will help clarify which of the storm events on the UD-Detention spreadsheet will actually exceed their respective pre-development flows. 

Glenn Reese - EPC Stormwater
SW - Highlight

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Note that you got these values from the row on the table at the bottom of pdf pg 43 below for unit peak flow (ie: flow per acre). Which is not correct. Instead use the values in the row "CUHP Predevelopment Peak Q." Typical comment for the whole report for anywhere mentioning these 0.16 and 1.65cfs values. 

khoutchens
Text Box
TEXT HAS BEEN REVISED THROUGH COORDINATION WITH COUNTY STAFF.  ADDITIONAL INFORMATION HAS BEEN PROVIDED WITH TOTAL DRAIN TIME AS WELL AS MODIFIED PUMP TO RELEASE AT 0.2 CFS FOR 5-YEAR EVENT AND 0.71 CFS FOR 100-YEAR EVENT.  ADDITIONAL TEXT ALSO ADDED TO EXPLAIN THAT ORIFICE PLATE IS INITIAL RELEASE RATE CONTROL.

khoutchens
Text Box
UPDATED PER COMMENT

khoutchens
Text Box
TEXT HAS BEEN REVISED THROUGH COORDINATION WITH COUNTY STAFF.  ADDITIONAL INFORMATION HAS BEEN PROVIDED THAT EXPLAIN THAT ORIFICE PLATE WILL INITIALLY CONTROL DRAIN TIME AND WHEN PUMP IS IN USE IT WILL BE AFTER STORM EVENT/FLOODING HAS PASSED.


‘EES

ENTITLEMENT AND
W ENGINEERING
AW SOLUTIONS, INC.

501 S. Cherry Street, Suite 300

Glendale, CO 80246
303-572-7997

www.ees.us.com

AVERAGE

Item QUANTITY | UNIT PRICE COST
4’ Manhole 6 EA $4,000.00 $24,000
Type 13 Valley 3 EA $4,000.00 $12,000
Type R Inlet 1 EA $4,000.00 $4,000
Cleanout 6 EA $300.00 $1,800
6” PVC 250 LF $24.00 $6,000
18” RCP 350 LF $65.00 $22,750
and Water Qualty Pond || EA | $130.00000 | 530,000
Stormwater Pump Station 1 EA $25,000 $25,000
10% Contingency $22,555
TOTAL $248.105

Conclusions & Recommendations

The storm sewer and detention system as part of the Kum & Go development has been designed
to the El Paso County and Mile High Flood District design standards, rules, and regulations. The
underground detention system will treat developed flow from the site and discharge into the

existing storm infrastructure below historic rates.

REFERENCES

County of El Paso Drainage Criteria Manual, Volume 1, October 2018.

County of El Paso Drainage Criteria Manual Volume 2, October 2018.

USGS Soil Survey for El Paso County, Colorado, dated April 2022.

Little Johnson/Security Creek Drainage Basin Planning Study, prepared by Simons, Li &

Associates, Inc., dated April, 1988.
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Custom Soil Resource Report
Soil Map
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
10 Blendon sandy loam, 0 to 3 0.9 100.0%
percent slopes
Totals for Area of Interest 0.9 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous

areas.




Custom Soil Resource Report

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

El Paso County Area, Colorado

10—Blendon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3671
Elevation: 6,000 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blendon and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blendon

Setting
Landform: Terraces, alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A -0to 10 inches: sandy loam
Bw - 10 to 36 inches: sandy loam
C - 36 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Available water supply, 0 to 60 inches: Moderate (about 6.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

10



Custom Soil Resource Report

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

11



References

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of
wetlands and deep-water habitats of the United States. U.S. Fish and Wildlife
Service FWS/OBS-79/31.

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric
soils in the United States.

National Research Council. 1995. Wetlands: Characteristics and boundaries.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service.
U.S. Department of Agriculture Handbook 18. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/soils/?cid=nrcs142p2_054262

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for
making and interpreting soil surveys. 2nd edition. Natural Resources Conservation
Service, U.S. Department of Agriculture Handbook 436. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053577

Soil Survey Staff. 2010. Keys to soil taxonomy. 11th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. http://
www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?cid=nrcs142p2_053580

Tiner, R.W., Jr. 1985. Wetlands of Delaware. U.S. Fish and Wildlife Service and
Delaware Department of Natural Resources and Environmental Control, Wetlands
Section.

United States Army Corps of Engineers, Environmental Laboratory. 1987. Corps of
Engineers wetlands delineation manual. Waterways Experiment Station Technical
Report Y-87-1.

United States Department of Agriculture, Natural Resources Conservation Service.
National forestry manual. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/
home/?cid=nrcs142p2_053374

United States Department of Agriculture, Natural Resources Conservation Service.
National range and pasture handbook. http://www.nrcs.usda.gov/wps/portal/nrcs/
detail/national/landuse/rangepasture/?cid=stelprdb1043084

12



Custom Soil Resource Report

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242

United States Department of Agriculture, Natural Resources Conservation Service.
2006. Land resource regions and major land resource areas of the United States,
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf

13



OF0F Yagqmap paysayal eyeg Aadewroyng dep jeuoney sasn dewaseg
rspsodind AssemEou 000z
10} PESN B JOUNET SERE PEZUUBPOWLN pue paddewun jaa4
sy seFEW) depy BIEp DANDEME WHIH Pue Uaguinu jaued Wyl - .
*E1E1[IUEp] APUNLBWIDD ‘SER Uopeess dew Jeg aess ‘puaiis)
‘sppge] eucz pooy Cefew) deweseq Meadde 10U Op SIUBLUGE
deiu Fuimo(pof SUl J0 B0 IS BLUO BUY §1 plos s ofew) dews sy

"BUUIL JBA0 BIER MEU AQ pEposiadns swioeg
a0 pEuEyD SEW UORELSDEUL BAITIAE PUE THAN SUL "Ll
PuE S)Ep S{U} 01 JUENDasqns SUaWPUSWE i SEFUBYD Ja0jE
10U 520D PUE W BEET IE EEOE/EE/E U0 papodxa sem
dew spl W34 Ag pepacud SSXAIES am THAN SAREILOYINE A ' vp ! -
B} LD @I PRAMEP S| UORELUMEU] PIEZEY POO)} 8 1
U} Wl AfLI90p PEANED 3| Uof Fup P _._.u. I+ BUYL €105 2 mm_?_..r..r' S—_—
EPIEPURIS AIEInRaDE i 4
dewasen 5y N34y 55 pdwios umoys dewasseq ay) b .. ¥ ] J
WMOJEN PAOUISEP S8 PIas 10U 51 1 )| SOEW poog [E)Hp o
10 BSN 3 40) SPIBPUETS YW T4 Y1 sapdueod dews sjy )

"
“unpess] Auadosd saEII0ENE LB ’wbu.
-

.

W0seIdes 10U SRR PUB 185N 8yl Ag pajse|as Juod
ayupeordde we sy dew sy we pade|ds)p upd auj &

'
paddewiug STINY dWIN ., ’
B|qEiEay @190 21IFa oN — .

kK F|qeyEay BIBQ [EIEID

ainpeag wydeidoipdy — SIHMIYIS
OUYSEY My —— = gn S al .,_..__
AUASEE PESULL] [HJEE0] m—ee — y £ t_.:_::__.h___: yIs
faepunog uonapsyng e . COTaT .
Sl i ' ¥ o s Ot cm_h: LrOB0
{348} AU UONBAS[T PO FERE e f s - a
PasuRl] [RS8 I
UO[IEAS|T SICHNS HIEM  TIT—

BIUBYY [ENUUY 5T UM SUOHIAS $801) gy

EfPOOL] Jo aid SRR | SIYNLINYLS
JAMEE WUOYS 10 EBAIND RULURYD = - —— TYHINID

AT ETEH P04 PEULLalapu) Jo Bady

BT EUUEETTE Y m—

¥ AUDY  PIBTEH ROO|4 [BWIUIRY JO0 BRUY NITHOS ON

o B FEAE 0] SNP MEIM PoOld Ui ealy (0 0 | QHYEZYH Q0074
o ey CEBMIN BEG TREAST 40 SYIHY HIHLD

0] BNP HE1Y POO[4 PEINPEY UM By | |

¥ S0 QUETEH POOLY SOUELD ey

[ENUUY 3T FUQIPUD] saning E
¥ oty | SFENDS SUT WELYY S5§) JO SEGIE
OHEUPEID YA S0 1000 BUG UBY) S50) ydep
SFRIBAR M P00} BIUELD [ENUEE 9T 40
SERIY ‘PIEZEY POO|] BIVEYD FENULY HED

Aempoayy opegn@ay

A 34 ey Dy senp e 20 348 UNAK
BEY W 'V atay

(348) UniEsn|3 poosd DSEE INOLIAN

_.
LN TINY WHIE B0 Y18 IO ONY ONTITT OTIVLI0 B0 JHOSTH 514735 : NLSZ.5beBE L 0S bbabOT

pueber] | a)Ie|N Y|4 JeAe piezeH pooj4 |euonen




501 S. Cherry Street, Suite 300
Glendale, CO 80246

ENTITLEMENT AND 303-572-7997
ENGINEERING
SOLUTIONS, INC. WWW.ees.us.com

4

4

APPENDIX B
Hydrology & Hydraulic Criteria
Hydrology Calculations
Hydraulic Calculations

17



NOAA Atlas 14, Volume 8, Version 2

Elevation: 5728.81 ft**
* source: ESRI Maps
** source: USGS

Location name: Colorado Springs, Colorado, USA*
Latitude: 38.7525°, Longitude: -104.7421°
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POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale

Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PE_tabular | PE_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)? |

Average recurrence interval rs)

Duration | 9 (vears - |
[ 1 || 2 0 || 25 || 50 J[ 100 J§ 200 | 500 | 1000 |

5-min 0.248 0.297 0.464 0.583 0.681 0.786 0.900 1.06 1.19
(0.203-0.306)|((0.244-0.367) §(0.315-0.477)}(0.377-0.578) ((0.459-0.764) ||(0.521-0.905 §(0.578-1.07) §(0.631-1.27) ||(0.711-1.54) ||(0.772-1.74)

10-min 0.363 0.435 0.680 0.853 0.997 1.15 1.32 1.55 1.74
(0.298-0.447) ||(0.357-0.538) §(0.461-0.698)} (0.552-0.846) || (0.672-1.12) || (0.763-1.33)§](0.847-1.57) §(0.924-1.85)|| (1.04-2.25) || (1.13-2.55)

15-min 0.442 0.531 0.829 1.04 1.22 1.40 1.61 1.89 212
(0.363-0.546) [(0.435-0.656) §(0.562-0.852)f (0.673-1.03) || (0.820-1.36) || (0.931-1.62)}| (1.03-1.92) f (1.13-2.26) || (1.27-2.74) || (1.38-3.11)

30-min 0.652 0.782 1.22 1.53 1.79 2.07 2.37 2.79 3.13
(0.535-0.804)|/(0.641-0.965) § (0. . (0.991-1.52) || (1.21-2.01) || (1.37-2.38) f| (1.52-2.83) f| (1.66-3.34) || (1.88-4.05) || (2.04-4.59)

0.846 0.993 1.27 1.53 1.95 2.31 2.70 3.13 3.76 4.28
it oo [l ogie 2 % [ e [ 20 PR P P

2-hr 1.04 1.21 1.53 1.85 2.36 2.82 3.33 3.90 4.73 5.42
(0.860-1.27) || (0.994-1.48) § (1.26-1.88) M (1.51-2.28) || (1.89-3.12) || (2.19-3.76) f| (2.48-4.56) [} (2.77-5.49) || (3.22-6.86) || (3.55-7.90)

3-hr 1.14 1.30 1.63 1.97 2.54 3.06 3.65 4.31 5.30 6.13
(0.944-1.39) || (1.07-1.59) § (1.34-2.00) ll (1.62-2.43) || (2.06-3.38) || (2.39-4.09) f| (2.74-5.00) [ (3.09-6.08) || (3.63-7.69) || (4.04-8.90)

6-hr 1.30 1.46 1.82 2.21 2.87 3.47 4.16 4.96 6.14 7.14
(1.08-1.57) || (1.22-1.78) W (1.51-2.22) l| (1.82-2.70) || (2.34-3.80) || (2.74-4.62) f| (3.15-5.69) J| (3.58-6.96) || (4.24-8.86) || (4.74-10.3)

12-hr 1.45 1.66 2.08 2.52 3.24 3.90 4.64 5.49 6.73 7.78
(1.22-1.75) || (1.39-2.00) @ (1.74-2.52) M| (2.09-3.06) || (2.66-4.25) || (3.09-5.14) f| (3.54-6.28) J (3.99-7.63) || (4.69-9.63) || (5.21-11.1)

24-hr 1.63 1.89 2.40 2.89 3.68 4.37 513 5.98 7.21 8.23
(1.38-1.95) || (1.60-2.27) W (2.02-2.89) M (2.42-3.50) || (3.02-4.74) || (3.47-5.68) §| (3.92-6.85) [ (4.37-8.22) || (5.05-10.2) || (5.57-11.7)

2.da 1.85 2.18 2.77 3.33 4.18 4.91 5.70 6.56 7.80 8.81
Y |l (1.58-2.20) || (1.85-2.59) | (2.35-3.31) | (2.80-3.99) || (3.44-5.31) || (3.92-6.31) || (4.38-7.53) | (4.83-8.93) || (5.50-10.9) || (6.01-12.5)

3.da 2.02 2.38 3.03 3.62 4.53 5.30 6.13 7.03 8.32 9.37
Y || (1.73-2.40) || (2.032.82) | 2.57-3.60) l| (3.06-4.33) || (3.74-5.72) || (4.25-6.78) | (4.73-8.05) | (5.19-9.52) || (5.90-11.6) || (6.43-13.2)

4-da 217 2.55 3.22 3.84 4.79 5.59 6.45 7.38 8.72 9.80
y (1.86-2.57) || (2.18-3.01) W (2.75-3.82) M (3.26-4.58) || (3.96-6.03) || (4.49-7.12) §| (4.99-8.44) [} (5.47-9.96) || (6.20-12.1) || (6.75-13.8)

7-da 2.56 2.95 3.67 4.32 5.32 6.16 7.07 8.05 9.46 10.6
Y |l 2.20-3.01) || (2.54-3.47) | (3.14-4.33) | (3.68-5.12) || (4.42-6.65) || (4.98-7.80) | (5.51-9.20) | (6.01-10.8) || (6.77-13.1) || (7.35-14.8)

10-da 2.89 3.31 4.06 4.75 5.79 6.66 7.59 8.61 10.0 11.2
Y || 250-3.38) || (2.86-3.88) f| (3.49-4.78) N (4.06-561) || (4.82-7.19) || (5.40-8.39) J| (5.94-0.84) | (6.45-11.5) || (7.22-13.8) || (7.81-15.6)

20-da 3.78 4.33 5.28 6.10 7.29 8.26 9.26 10.3 11.8 12.9
y (3.29-4.40) || (3.76-5.04) W (4.57-6.16) M (5.25-7.16) || (6.09-8.93) || (6.72-10.3) §| (7.28-11.8) W (7.77-13.6) || (8.53-16.1) || (9.10-17.9)

30-da 4.52 5.20 6.32 7.27 8.60 9.64 10.7 11.8 13.3 14.4
Y || (3.94-523) || (4.53-6.02) f| (5.49-7.35) | (6.28-8.50) || (7.18-10.4) || (7.87-11.9) §| 8.43-13.6) | (8.90-15.4) || (9.63-17.9) || (10.2-19.8)

45-da 5.47 6.30 7.65 8.76 10.3 11.4 12.5 13.6 15.1 16.2
Y || 479:6.31) || (5.52-7.28) || (6.67-8.86) | (7.60-102) || (8.58-12.3) || (9.32-13.9) | (9.89-15.8) § (10.3-17.7) || (11.0-20.3) || (11.5-22.2)

60-da 6.29 7.25 8.79 10.0 11.7 12.9 14.1 15.2 16.7 17.7
y (5.52-7.23) || (6.37-8.35) W (7.69-10.2) M (8.72-11.6) || (9.76-13.9) || (10.6-15.7) Meiuluiutuiinell (11.5-19.7) || (12.2-22.3) || (12.7-24.2)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds

are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 38.7525°%, Longitude: -104.7421°

Precipitation depth (in)
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1 2 5 10 25 50 100 200 500 1000
Average recurrence interval (years)
NOoAA Atlas 14, Volume 8, Version 2 Created {GMT): Tue Mar 22 16:20:25 2022
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Maps & aerials

Small scale terrain
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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MILE HIGH FLOOD DISTRICT
DETENTION BASIN DESIGN WORKBOOK

MHFD-Detention, Version 4.06 (July 2022)

Mile High Flood District
Denver, Colorado
www.mbhfd.org
Purpose: This workbook aids in the estimation of stormwater detention basin sizing and

outlet routing based on the modified puls routing method for urban watersheds.
Several different BMP types and various outlet configurations can be sized.

Function: 1. Approximates the stage-area-volume relationship for a detention basin based
on watershed parameters and basin geometry parameters. Also evaluates
existing user-defined basin stage-area relationships.

2. Sizes filtration media orifice, outlet orifices, elliptical slots, weirs, trash racks,
and develops stage-discharge relationships. Uses the Modified Puls method to
route a series of hydrographs (i.e., 2-, 5-, 10-, 25-, 50-, 100- and 500-year) and
calibrates the peak discharge out of the basin to match the pre-development
peak discharges for the watershed.

Content: This workbook consists of the following sheets:

Basin Tabulates stage-area-volume relationship estimates based on watershed parameters
Outlet Structure Tabulates a stage-discharge relationship for the user-defined outlet structure (inlet control).
Reference Provides reference equations and figures.
User Tips and Tools Provides instructions and video links to assist in using this workbook. Includes a stage-area calculator.
BMP Zone Images Provides images of typical BMP zone confirgurations corresponding with Zone pulldown selections.
Acknowledgements: Spreadsheet Development Team:
Ken MacKenzie, P.E., Holly Piza, P.E.

Mile High Flood District

Derek N. Rapp, P.E.
Peak Stormwater Engineering, LLC

Dr. James C.Y. Guo, Ph.D., P.E.
Professor, Department of Civil Engineering, University of Colorado at Denver

Comments? Direct all comments regarding this spreadsheet workbook to: MHFD E-Mail
Revisions? Check for revised versions of this or any other workbook at: Downloads
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Project:

Basin ID:

MHFD-Detention, Version 4.06 (July 2022)

TABLE BUILDER

-
A
5

PERMANENT-
POOL

ORIFICES.

100-vERR
ORIFICE

Watershed Information
Selected BMP Type =|
Watershed Area =
Watershed Length =
Watershed Length to Centroid =
Watershed Slope =
Watershed Imperviousness =|
Percentage Hydrologic Soil Group A =|
Percentage Hydrologic Soil Group B =|
Percentage Hydrologic Soil Groups C/D =
Target WQCV Drain Time =
Location for 1-hr Rainfall Depths =

Zone C

After providing required inputs above including 1-hour

depths, click 'Run CUHP' to generate run

EDB
129 [acres
275 |t
150 e
0020 |/t
83.02% |percent
0.0% |percent
100.0% |percent
0.0% |percent
400 |hours
User Input
rainfall
off hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =|
2-yr Runoff Volume (P1 = 0.99 in.) =
5-yr Runoff Volume (P1 = 1.27in.) =

Pond)

Optional User Overrides

Depth Increment =, 0.50
Optional Optional
Stage - Storage Stage Override | Length Width Area Override Area Volume | Volume
Description (ft) Stage (ft) (ft) (ft) @ farea(®?) | (acre) (ft) (ac-ft)
Top of Micropool - 0.00 - - - 1,050 0.024

- 0.50 - - - 1,050 0.024 525 0.012

- 1.00 - - - 2,170 0.050 1,330 0.031

- 1.50 - - - 2,123 0.049 2,403 0.055

- 2.00 - - - 2,062 0.047 3,450 0.079

- 2.50 - - - 1,978 0.045 4,460 0.102

- 3.00 - - - 1,865 0.043 5,420 0.124

- 3.50 - - - 1,706 0.039 6,313 0.145

- 4.00 - - - 1,451 0.033 7,102 0.163

- 4.50 - - - 1,069 0.025 7,732 0.178

- 5.00 - - - 1,050 0.024 8,262 0.190

- 5.50 - - - 1,050 0.024 8,787 0.202

10-yr Runoff Volume (P1 = 1.53 in.) =

25-yr Runoff Volume (P1 = 1.95in.) =|

50-yr Runoff Volume (P1 = 2.31 in.) =

100-yr Runoff Volume (P1 = 2.7 in.) =

500-yr Runoff Volume (P1 = 3.76 in.) =

Approximate 2-yr Detention Volume =|

Approximate 5-yr Detention Volume =|

Approximate 10-yr Detention Volume =

Approximate 25-yr Detention Volume =

Approximate 50-yr Detention Volume =

Approximate 100-yr Detention Volume =|

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =|

Zone 2 Volume (EURV - Zone 1) =

Zone 3 Volume (100-year - Zones 1 & 2) =

Total Detention Basin Volume =|

Initial Surcharge Volume (ISV) =

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (Hiotar) =|

Depth of Trickle Channel (Hrc) =

Slope of Trickle Channel (Stc) =|

Slopes of Main Basin Sides (Smain) =|

Basin Length-to-Width Ratio (Ruw) =|

Initial Surcharge Area (Aisy) =

Surcharge Volume Length (Lisv) =

Surcharge Volume Width (Wisy) =

Depth of Basin Floor (Hro0r) =

Length of Basin Floor (Lroor) =

Width of Basin Floor (Weio0r) =

Area of Basin Floor (Ar.o0r) =

Volume of Basin Floor (Veio0r) =

Depth of Main Basin (Huan) =

Length of Main Basin (Luan) =

Width of Main Basin (Wwan) =

Area of Main Basin (Apan) =

Volume of Main Basin (Vmam) =

Calculated Total Basin Volume (Viotal) =

2 - MHFD-Detention_v4-06 (1).xism, Basin

0.037 acre-feet acre-feet - - - -
0.119 acre-feet acre-feet - - - -
0.079 acre-feet 0.99 inches - - - -
0.106 acre-feet 1.27 inches
0.132 acre-feet 1.53 inches - - - -
0.178 acre-feet 1.95 inches - - - -
0.216 acre-feet 2.31 inches - - - -
0.258 acre-feet 2.70 inches - - - -
0.371 acre-feet 3.76 inches - - - -
0.079 acre-feet - - - -
0.105 acre-feet - - - -
0.135 acre-feet - - - -
0.161 acre-feet - - - -
0.176 acre-feet - - - -
0.193 acre-feet
0.037 acre-feet - - - -
0.082 acre-feet - - - -
0.073 acre-feet
0.193 acre-feet - - - -
user lisd - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft/ft - - - -
user  |H:v - - - —
user - - - —
user s - - - -
user ft
user ft - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user ft?
user e - - - -
user ft - - - -
user ft - - - -
user ft - - - -
user s - - - -
user e - - - -
user acre-feet - - - -
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DETENTION BASIN STAGE-STO

MHFD-Detention, Version 4.06 (July 2022)

E TABLE BUILDER

20 2400
15 1800
) —
= 2
2 I3
3 10 1200 £
: /
E’ <
8
5 600
0 0
0.00 1.50 3.00 4.50 6.00
Stage (ft)
Length (ft) = Width (ft) Area (sq.ft.)
0.060 0.220
0.045 /_\ 0.165
= s
g 8
£ 0.030 0.110 @
© E
g H
< ‘J E
.

0.015 0.055
0.000 0.000
0.00 1.50 3.00 4.50 6.00
Stage (ft.)

Area (acres) Volume (ac-ft)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.14 0.037 Orifice Plate
2.88 0.082 Orifice Plate
5.12 0.073 Rectangular Orifice
Total (all zones) 0.193

ft (distance below the filtration media surface)

Project:
Basin ID:
-ZONE 3
R | (e
100-YR
vcumIEu,wI R e e
T i, -
ZONE 1 AND 2 ORIFIGE
PERMANENT- ORIFICES
pooL Example Zone Configuration (R ion Pond)
User Input: Orifice at Underdrain Outlet (typically used to drain WOCV in a Filtration BMP)
Underdrain Orifice Invert Depth = N/A
Underdrain Orifice Diameter = N/A inches

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Paramet
N/A

ers for Underdrain

ft?

N/A

feet

User Input: Orifice Plate with one or more orifices or Fllintical Slot Weir (typically us

Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =
Orifice Plate: Orifice Area per Row =

r In nd Total Area of Each Orifi
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangu

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =
Vertical Orifice Height =

Vertical Orifice Width =

ft (relative to ba
ft (relative to ba
inches

NOTED AND UPDATED FOR CONSISTENCY. OFT STAGE IS

BOTTOM OF ROCKS (5720.00)

sg. inches (diameter = 11/16 inch)

Row 2 (optional)

Elliptical Slot Area = N/A ft?
see my comments on Sht 23 of SDP about needing to be consistent with

ow ik elevation of Stage=0ft and adjusting these values accordingly.
»m lowest to highest,

Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.62

1.25

0.40

0.40

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Not Selected

N/A
N/A
N/A

inches
inches

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Orif

Zone 3 Rectangula Not Selected
0.08 N/A
0.08 N/A

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and

utlet Pipe OR Rectangular,

Not Selected Not Selected
Overflow Weir Front Edge Height, Ho = N/A N/A
Overflow Weir Front Edge Length = N/A N/A feet
Overflow Weir Grate Slope = N/A N/A H:v
Horiz. Length of Weir Sides = N/A N/A feet
Overflow Grate Type = N/A N/A
Debris Clogging % = N/A N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Not Selected Not Selected
Depth to Invert of Outlet Pipe = N/A N/A
Circular Orifice Diameter = N/A N/A

inches

User Input: Emergency Spillway (Rectangular or Trapezoidal)

Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

ft (relative to basin bottom at Stage = 0 ft)

rapezoidal Weir and No Outlet Pipe

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =

Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

ft (distance below basin bottom at Stage = 0 ft)

Calculated Parameter:

Outlet Orifice Area =
Outlet Orifice Centroid =

Half-Central Angle of Restrictor Plate on Pipe =

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameters for Overflow Wi

Not Selected Not Selected
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

for Outlet Pipe w/

Flow Restriction Pl

Not Selected Not Selected
N/A N/A
N/A N/A
N/A N/A

Calculated Paramet

ers for Spillway
feet

feet

acres

acre-ft

Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF)
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
One-Hour Rainfall Depth (in) = N/A N/A 0.99 1.27 1.53 1.95 2.31 2.70
CUHP Runoff Volume (acre-ft) =| 0.037 0.119 0.079 0.106 0.132 0.178 0.216 0.258
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.079 0.106 0.132 0.178 0.216 0.258
CUHP Predevelopment Peak Q (cfs) =| N/A N/A 0.0 0.2 0.5 1.2 1.6 2.1
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.16 0.35 0.90 1.24 1.65
Peak Inflow Q (cfs) = N/A N/A 1.6 2.1 2.6 3.6 4.4 5.2
Peak Outflow Q (cfs) = 0.02 0.06 0.04 0.05 0.10 0.36 0.51 0.71
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.2 0.3 0.3 0.3
Structure Controlling Flow = Plate Vertical Orifice 1 Plate Plate Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 39 56 51 55 58 56 54 53
Time to Drain 99% of Inflow Volume (hours) =| 43 63 56 61 65 65 64 63
Maximum Ponding Depth (ft) = 1.14 2.88 1.87 2.42 2.97 3.49 4.14 5.40
Area at Maximum Ponding Depth (acres) = 0.05 0.04 0.05 0.05 0.04 0.04 0.03 0.02
Maximum Volume Stored (acre-ft) = 0.037 0.119 0.073 0.098 0.123 0.144 0.168 0.199

2 - MHFD-Detention_v4-06 (1).xlsm, Outlet Structure
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Glenn Reese - EPC Stormwater
SW - Rectangle

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
see my comments on Sht 23 of SDP about needing to be consistent with elevation of Stage=0ft and adjusting these values accordingly. 

khoutchens
Text Box
NOTED AND UPDATED FOR CONSISTENCY.  0FT STAGE IS BOTTOM OF ROCKS (5720.00)
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MILE HIGH FLOOD DISTRICT
STREET AND INLET HYDRAULICS WORKBOOK

MHFD-Inlet, Version 5.02 (August 2022)
Mile High Flood District
Denver, Colorado
www.mhfd.org

Purpose: This workbook can be used to size a variety of inlets based on allowable spread and depth
in a street or swale.

Function: 1. To calculate peak discharge for the tributary area to each inlet.
2. To calculate allowable half-street capacity based on allowable depth and spread.
3. To determine the inlet capacity for selected inlet types.

4. To manage inlet information and connect inlets in series to account for bypass flow.

Content: The workbook consists of the following sheets:

Q-Peak Calculates the peak discharge for the inlet tributary area based on the Rational Method for the minor and
major storm events. Alternatively, the user can enter a known flow. Information from this sheet is then
exported to the Inlet Management sheet.

Inlet Management Imports information from the Q-Peak sheet and Inlet [#] sheets and can be used to connect inlets in
series so that bypass flow from an upstream inlet is added to flow calculated for the next downstream
inlet. This sheet can also be used to modify design information from the Q-peak sheet.

Inlet [#] Inlet [#] sheets are created each time the user exports information from the Q-Peak sheet to the In/et
Management sheet. The Inlet [#] sheets calculate allowable half-street capacity based on allowable
depth and allowable spread for the minor and major storm events. This is also where the user selects an
inlet type and calculates the capacity of that inlet.

Inlet Pictures Contains a library of photographs of the various types of inlets contained in MHFD-Inlet and referenced
in the USDCM.

Acknowledgements: Spreadsheet Development Team:
Ken A. MacKenzie, P.E., Holly Piza, P.E., Chris Carandang
Mile High Flood District

Derek N. Rapp, P.E.
Peak Stormwater Engineering, LLC

Dr. James C.Y. Guo, Ph.D., P.E.
Professor, Department of Civil Engineering, University of Colorado at Denver

Comments? Direct all comments regarding this spreadsheet workbook to: MHFD E-mail
Revisions? Check for revised versions of this or any other workbook at: Downloads
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Project:
Inlet ID:

MHFD-Inlet, Version 5.02 (August 2022

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Heurs

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
(Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAJOR STORM Allowable Capacity is not applicable to Sump Condition

Toack = 0.5 ft
Seack = ft/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 24.0 ft
W= 2.00 ft
Sy = 0.035 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
Nstreer = 0.012
Minor Storm Major Storm
Tuax =| 24.0 [ 24.0 ft
duax =| 6.0 [ 6.0 Jinches
- r

Minor Storm Major Storm
Qaiiow = SUMP SUMP cfs




INLET IN A SUMP OR SAG LOCATION

MHFD-Inlet, Version 5.02 (August 2022)

Design Information (Input)
IType of Inlet

Local Depression (additional to continuous gutter depression 'a' from above)
Number of Unit Inlets (Grate or Curb Opening)

Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

(Open Area Ratio for a Grate (typical values 0.15-0.90)

Clogging Factor for a Single Grate (typical value 0.50 - 0.70)

Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

ICurb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

lAngle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
ICurb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

| CDOT Type R Curb Opening ~]

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
[Combination Inlet Performance Reduction Factor for Long Inlets

ITotal Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR
Type =| __CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 1
Ponding Depth = 6.0 6.0 inches
MINOR MAJOR [~ Override Depths
L, (G) = N/A feet
W, = N/A feet
Avatio = N/A
G (G) = N/A N/A
Cy (G) = N/A
G (G) = N/A
MINOR MAJOR
L, (C) = 5.00 feet
Hyert = 6.00 inches
Heproat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G (C) = 0.10 0.10
Cy(C) = 3.60
G (C) = 0.67
MINOR MAJOR
dorate = N/A N/A ft
deu = 0.33 0.33 ft
RFgrate = N/A N/A
RFcury = 1.00 1.00
RFcombination = N/A N/A
MINOR MAJOR
Q. = 5.4 | 5.4 |cfs
Q peak Required =| 1.1 | 2.5 |cfs




MHFD-Inlet, Version 5,02 (August 2022)

AREA INLET IN A SWALE

P4
\ TMAX l IThis worksheet uses the NRCS vegetal
‘ i T | | retardance method to determine
N 2 Manning's n.
Avd
1 N -
I;‘ . d Fa d For more information see
s 1 Section 7.2.3 of the USDCM.
e
Analysis of Trapezoidal Grass-Lin hannel Usin: Meth:
INRCS Vegetal Retardance (A, B, C, D, or E) A, B,C D, orE=
Manning's n (Leave cell D16 blank to manually enter an n value) n= 0.020
Channel Invert Slope So= 0.0060 ft/ft
Bottom Width B= 0.00 ft
Left Side Slope Z1 = 40.000 ft/ft
Right Side Sloe 22 = 40.000 ft/ft
Check one of the following soil types: = Choose One:
Soil Type: Max. Velocity (Vuay Max Froude No. (Fuay) [ Non-Cohesive
Non-Cohesive 5.0 fps 0.60 [ Cohesive
Cohesive 7.0 fps 0.80 [ Paved
Paved N/A N/A
Minor Storm Major Storm

Maximum Allowable Top Width of Channel for Minor & Major Storm Tuax =| 20.00 | 20.00 |ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm duax =| 0.50 | 0.50 |ft
Allowable Channel ity B: n Channel m Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Top Width Criterion Qaitow =| 3.6 | 3.6 |cfs
MAJOR STORM Allowable Capacity is based on Top Width Criterion dajiow -| 0.25 | 0.25 |ft
Water Depth in Channel B: n Design Peak Flow
Design Peak Flow Qo =| 7.4 | 16.9 |cfs
Water Depth =| 0.33 | 0.45 |ft
WARNING: MINOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacig is less than the design flow given on sheet 'Inlet Management'

3 - MHFD-Inlet_v5.01.xism, P4

3/10/2023, 9:28 AM



MHFD-Inlet, Version 5,02 (August 2022)

AREA INLET IN A SWALE

P4
Inlet Design Information (In
Type of Inlet | user-Defined ~l Inlet Type =| User-Defined
Angle of Inclined Grate (must be <= 30 degrees) = 0.00
Width of Grate — = 1.88
Length of Grate e = 3.27
Open Area Ratio Aratio = 0.64
Height of Inclined Grate Hg = 0.00
Clogging Factor P z "_f G 0.50
Grate Discharge Coefficient < o . He Cy N/A
Orifice Coefficient L P! |4 = 0.64
Weir Coefficient s e } Cu= 2.05
< ; .
2 ~——

o MINOR MAJOR
Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) = 0.33 0.45
ITotal Inlet Interception Capacity (assumes clogged condition) Q= 2,91 4.63
Bypassed Flow b = 4.5 12.3
(Capture Percentage = Qa/Qo C% = 39 27

degrees
ft
ft

ft

cfs
cfs

%

3 - MHFD-Inlet_v5.01.xism, P4

3/10/2023, 9:28 AM



MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

P6

i~

|
Z4

y Zg

A

dMAX

This worksheet uses the NRCS vegetal
retardance method to determine
Manning's n.

For more information see
Section 7.2.3 of the USDCM.

[Analysis of Trapezoidal Grass-Lined Channel Using SCS Method

NRCS Vegetal Retardance (A, B, C, D, or E) A B,CD,orE=
Manning's n (Leave cell D16 blank to manually enter an n value) n= 0.020
Channel Invert Slope So = 0.0600 ft/ft
Bottom Width B= 0.00 ft
Left Side Slope 71 = 40.00 ft/ft
Right Side Sloe 22 = 40.00 ft/ft
Check one of the following soil types: I Choose One: ™ ———
Soil Type: Max. Velocity (Viyay) Max Froude No. (Fy,y) [] Non-Cohesive
Non-Cohesive 5.0 fps 0.60 [ Cohesive
Cohesive 7.0 fps 0.80 [7] Paved
Paved N/A N/A
Minor Storm Major Storm
Maximum Allowable Top Width of Channel for Minor & Major Storm Tuax = 20.00 | 20.00 |ft
Maximum Allowable Water Depth in Channel for Minor & Major Storm Max = 0.50 | 0.50 |ft
[Allowable Channel Capacity Based On Channel Geometry Minor Storm Major Storm
MINOR STORM Allowable Capacity is based on Top Width Criterion Qaniow = 11.4 | 11.4 |cfs
MAJOR STORM Allowable Capacity is based on Top Width Criterion daow =| 0.25 | 0.25 |ft
Water Depth in Channel Based On Design Peak Flow
Design Peak Flow Q, =| 6.1 | 16.0 |cfs
Water Depth d=| 0.20 | 0.28 |ft

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet 'Inlet Management'

3 - MHFD-Inlet_v5.01.xIsm, P6

3/24/2023, 8:38 AM



MHFD-Inlet, Version 5.02 (August 2022)

AREA INLET IN A SWALE

P6
; |
Inlet Design Information (Tnput)
Type of Inlet | User-Defined | Inlet Type =| User-Defined ]
IAngle of Inclined Grate (must be <= 30 degrees) = 0.00 degrees
Width of Grate — W= 1.88 ft
Length of Grate -~ - L= 3.27 ft
Open Area Ratio AraTio = 0.64
Height of Inclined Grate Hg = 0.00 ft
Clogging Factor o X _f C= 0.50
Grate Discharge Coefficient < Hb Cy= N/A
Orifice Coefficient i ] _L C, = 0.64
Weir Coefficient T— e} Cy= 2.05
-, W — - }
Q\;q\_z}. S L
& MINOR MAJOR
\Water Depth at Inlet (for depressed inlets, 1 foot is added for depression) d= 0.20 0.28
 Total Inlet Interception Capacity (assumes clogged condition) Q.= 1.37 2.35 cfs
Bypassed Flow Q= 4.8 13.6 cfs
Capture Percentage = Qa/Qo C% = 22 15 %

3 - MHFD-Inlet_v5.01.xIsm, P6 3/24/2023, 8:38 AM



Project: Kum & Go 2232 ///

s B
UPDATED TO MATCH -

Chamber Model - MC-3500

Units - Imperial — Click for Stage Area Data J
Number of Chambers - 44

Number of End Caps - 6 _
Voids in the stone (porosity) - 40 %

Base of Stone Elevation - 5723.47 ft

Amount of Stone Above Chambers - 12 || Click Here for MetricJ
Area of system - sf Min. Area - 2279 sf

X

¥

8733.65 | 5728.97 . 5723.47 1050.40

0.00 87.53 87.53 8646.11 5728.89 0.08 5723.55 1050.40 0.0241
0.00 87.53 87.53 8558.58  5728.80 0.17 5723.64 1050.40 0.0241
0.00 87.53 87.53 8471.05  5728.72 0.25 5723.72 1050.40 0.0241
0.00 87.53 87.53 8383.51 5728.64 0.33 5723.80 1050.40 0.0241
0.00 87.53 87.53 8295.98  5728.55 0.42 5723.89 1050.40 0.0241
0.00 87.53 87.53 8208.45  5728.47 0.50 5723.97 1050.40 0.0241
0.00 87.53 87.53 8120.91 5728.39 0.58 5724.05 1050.40 0.0241
0.00 87.53 87.53 8033.38  5728.30 0.67 572414 1050.40 0.0241
0.00 87.53 87.53 794585  5728.22 0.75 5724.22 1050.40 0.0241
0.00 87.53 87.53 7858.31 5728.14 0.83 5724.30 2186.51 0.0502
0.00 87.53 87.53 7770.78  5728.05 0.92 5724.39 2176.44 0.0500
0.00 86.51 89.07 7683.25  5727.97 1.00 5724.47 2169.54 0.0498
o k 0.14 84.06 92.74 7594.18  5727.89 1.08 5724.55 2162.71 0.0496
0.04 12.93 0.23 82.27 95.43 7501.44  5727.80 1.17 5724.64 2155.31 0.0495
PROVIDED 0.05 17.76 0.31 80.31 98.38 7406.01 5727.72 1.25 5724.72 2148.02 0.0493
75.28 105.92 7307.63  5727.64 1.33 5724.80 2140.14 0.0491

69.22 115.00 7201.71 5727.55 1.42 5724.89 2132.04 0.0489

65.28 120.91 7086.72  5727.47 1.50 5724.97 2123.41 0.0487

62.20 125.54 6965.81 5727.39 1.58 5725.05 2114.27 0.0485

59.50 129.58 684027  5727.30 1.67 5725.14 2104.75 0.0483

57.10 133.19 6710.69  5727.22 1.75 5725.22 2094.76 0.0481

54.92 136.46 6577.50  5727.14 1.83 5725.30 2084.32 0.0478

52.95 139.41 6441.04  5727.05 1.92 5725.39 2073.19 0.0476

51.09 142.20 6301.63  5726.97 2.00 5725.47 2061.64 0.0473

49.40 144.74 6159.43  5726.89 2.08 5725.55 2049.69 0.0471

47.79 147.15 6014.70  5726.80 217 5725.64 2036.23 0.0467

46.30 149.39 5867.54  5726.72 225 5725.72 2022.83 0.0464

44.89 151.50 5718.15  5726.64 233 5725.80 2008.87 0.0461

43.55 153.51 5566.66  5726.55 242 5725.89 1993.88 0.0458

42.30 155.39 5413.14  5726.47 2.50 5725.97 1977.95 0.0454

4111 157.16 5257.76  5726.39 2.58 5726.05 1961.33 0.0450

39.98 158.86 5100.59  5726.30 2.67 5726.14 1943.90 0.0446

38.91 160.46 4941.74  5726.22 275 5726.22 1925.54 0.0442

37.89 161.99 478128  5726.14 2.83 5726.30 1906.29 0.0438

36.93 163.44 4619.28  5726.05 2.92 5726.39 1885.97 0.0433

36.00 164.83 445584  5725.97 3.00 5726.47 1864.62 0.0428

35.12 166.16 4291.01 5725.89 3.08 5726.55 1842.14 0.0423

34.29 167.41 412485  5725.80 3.17 5726.64 1817.99 0.0417

33.51 168.57 395745  5725.72 3.25 5726.72 1792.66 0.0412

32.76 169.69 3788.88  5725.64 3.33 5726.80 1765.86 0.0405

32.02 170.81 3619.19  5725.55 3.42 5726.89 1736.82 0.0399

31.35 171.80 3448.39 572547 3.50 5726.97 1706.36 0.0392

30.71 172.77 3276.58  5725.39 3.58 5727.05 1672.95 0.0384

30.09 173.69 3103.82  5725.30 3.67 5727.14 1637.52 0.0376

29.51 174.56 2930.12  5725.22 3.75 5727.22 1598.26 0.0367

28.96 175.40 2755.56  5725.14 3.83 5727.30 1555.01 0.0357

28.43 176.19 2580.17  5725.05 3.92 5727.39 1506.42 0.0346

27.92 176.95 240398  5724.97 4.00 5727.47 1450.88 0.0333

27.44 177.67 2227.03  5724.89 4.08 5727.55 1379.98 0.0317

26.99 178.34 2049.36  5724.80 417 5727.64 1271.02 0.0292

26.55 179.00 1871.01 5724.72 4.25 5727.72 1180.50 0.0271

26.15 179.61 1692.01 5724.64 4.33 5727.80 1145.15 0.0263

25.74 180.23 151240  5724.55 4.42 5727.89 1112.92 0.0255

25.36 180.79 1332.17  5724.47 4.50 5727.97 1068.80 0.0245

24.98 181.37 115138  5724.39 4.58 5728.05 1050.40 0.0241

24.42 182.21 970.01 5724.30 4.67 5728.14 1050.40 0.0241

87.53 87.53 787.80 5724.22 4.75 5728.22 1050.40 0.0241

87.53 87.53 700.27 572414 4.83 5728.30 1050.40 0.0241

87.53 87.53 612.73 5724.05 4.92 5728.39 1050.40 0.0241

87.53 87.53 525.20 5723.97 5.00 5728.47 1050.40 0.0241

87.53 87.53 437.67 5723.89 5.08 5728.55 1050.40 0.0241

87.53 87.53 350.13 5723.80 517 5728.64 1050.40 0.0241

87.53 87.53 262.60 5723.72 525 5728.72 1050.40 0.0241

87.53 87.53 175.07 5723.64 5.33 5728.80 1050.40 0.0241

87.53 87.53 87.53 5723.55 5.42 5728.89 1050.40 0.0241

5.50 5728.97 1050.40 0.0241

Manifold Sizing calculations provided by
ADS is included in this submittal.



Glenn Reese - EPC Stormwater
SW - Rectangle

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Make sure that this matches UD Detention calcs and pg 23 of SDP

But does match pg 19 of SDP (upper left corner)

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Unresolved Review 2 comment: 
And provide sizing calcs for manifold. 

Review #3 & 4 update: I'm still not seeing these. They aren't in ADS calcs on this page. If I'm missing them, just give me a call/email. Otherwise provide these calcs. Only generic manifold sizing calc formulas currently provided at the end of this report, but not the actual calcs for this site. 

Glenn Reese - EPC Stormwater
Text Box
Manifold Sizing calculations provided by ADS is included in this submittal.

Glenn Reese - EPC Stormwater
SW - Textbox
Highlight row that represents the WSEL for the WQCV. 

Also, are WQCV calcs provided anywhere? I'm not seeing them. 

khoutchens
Text Box
THIS HAS BEEN UPDATED TO MATCH

khoutchens
Text Box
PROVIDED


Stormwater Detention and Infiltration Design Data Sheet

SDI-Design Data v2.00, Released January 2020

Stormwater Facility Name: Kum & Go - El Paso

Facility Location & Jurisdiction: Security Boulevard & Main Street, El Paso, Colorado

User Input: Watershed Characteristics User Defined | User Defined | User Defined | User Defined

Extended Detention Basin (EDB) v EDB Stage [ft] Area [ft~2] Stage [ft] Discharge [cfs]
Watershed Area = 1.29 acres 0.00 1,050 0.00 0.00
Watershed Length = 275 ft 1.00 2,170 1.00 0.02
Watershed Length to Centroid = 150 ft 2.00 2,062 2.00 0.05
Watershed Slope = 0.020 ft/ft 3.00 1,865 3.00 0.13
Watershed Imperviousness = 83.0% percent 4.00 1,451 4.00 0.48
Percentage Hydrologic Soil Group A = 0.0% percent 5.00 1,050 5.00 0.66
Percentage Hydrologic Soil Group B = 100.0% [percent 5.50 1,050 5.50 0.73

Percentage Hydrologic Soil Groups C/D = 0.0% percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths (use dropdown):

User Input v

After providing required inputs above including 1-hour
rainfall depths, click 'Run CUHP' to generate runoff
hydrographs using the embedded Colorado Urban
Hydrograph Procedure.

Once CUHP has been run and the Stage-Area-Discharge
information has been provided, click 'Process Data' to
interpolate the Stage-Area-Volume-Discharge data and
generate summary results in the table below. Once this
is complete, click 'Print to PDF'.

After completing and printing this worksheet to a pdf, go to:
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
Create a new stormwater facility, and attach the PDF of this
worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year
One-Hour Rainfall Depth = N/A 0.99 1.27 1.53 2.31 2.70 in
CUHP Runoff Volume = 0.037 0.079 0.106 0.132 0.216 0.258 acre-ft
Inflow Hydrograph Volume = N/A 0.079 0.106 0.132 0.216 0.258 acre-ft
Time to Drain 97% of Inflow Volume = 60.4 66.0 67-1 66.7 61.3 58.8 hours
Time to Drain 99% of Inflow Volume = 76.8 82.6 83.8 83.6 78.8 76.4 hours
Maximum Ponding Depth = 1.01 1.75 2.27 2.76 4.06 5.18 ft
Maximum Ponded Area = 0.05 0.05 0.05 0.04 0.03 0.02 acres
Maximum Volume Stored = 0.038 0.074 0.098 0.120 0.170 0.202 acre-ft

4 - SDI_Design_Data_v2.00, Design Data 1/6/2023, 10:00 AM



Stormwater Detention and Infiltration Design Data Sheet
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Page 1 of 1

Scenario: Minor
Current Time Step: 0.000 h
FlexTable: Conduit Table

Length Capacity Flow /

Label Start (Ig\t'::) Stop (Ig\tl;;t) (User (Calsclﬁlpaete d) Section | Diameter | Manning's | Flow | Velocity [()gﬁil; (Full Capacity

Node Node Defined) Type (in) n (cfs) (ft/s) Flow) (Design)

(f) (f) ) (feft) @ | e %)

CO-1 P3 5,722.67 | MH-1 | 5,722.00 134.1 0.005 | Circle 18.0 0.013 1.06 2.98 0.38 7.42 14.3
CO-2 | MH-1 | 572180 | MH-2 | 5721.15 124.6 0.005 | Circle 18.0 0.013 1.06 3.03 0.38 7.59 14.0
CO-3 | MH-2 | 5,720.95 | MH-3 | 5,720.68 54.9 0.005 | Circle 18.0 0.013 1.06 2.96 0.43 7.37 14.4
CO-4 | MH-3 | 5,720.48 | O-1 5,720.35 25.8 0.005 | Circle 18.0 0.013 1.06 2.99 0.76 7.46 14.2
CO-5 | P4 572415 | O-2 5,723.98 334 0.005 | Circle 18.0 0.013 5.38 4.61 0.89 7.49 71.8
CO-7 | CB-3 | 572451 | O-1 5,724.46 7.5 0.007 | Circle 12.0 0.013 | 3.14 4.00 0.76 2.91 107.9

P:\Kum & Go\CO, El Paso County_ 2232_Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD Model.stsw

file:///C:/Users/diovinelli/AppData/Local/Temp/Bentley/StormCAD/w3zvtcjr.xml 1/17/2023



Page 1 of 1

Scenario: Minor
Current Time Step: 0.000 h
FlexTable: Catch Basin Table

Elevation Set Rim to Elevation Elevation (Adlf:lli(:ivc‘alnal Flow Hydraulic
ID Label (Ground) Ground (Rim) (ft) (Invert) (ft) Subsurface) Inlet Type (Captured) Grade Line
ion?
(ft) Elevation? (cfs) (cfs) (In) (ft)
31 P3 5,725.65 True 5,725.65 5,722.67 1.06 | Full Capture 0.00 5,723.05
40 | P4 5,727.16 True 5,727.16 5,724.15 5.38 | Full Capture 0.00 5,725.09
52 | CB-3 5,728.29 True 5,728.29 5,724.51 3.14 | Full Capture 0.00 5,725.34

P:\Kum & Go\CO, El Paso County_ 2232_Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD Model.stsw
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Scenario: Minor
Current Time Step: 0.000 h
FlexTable: Manhole Table

Page 1 of 1

. . Elevation Flow Hydraulic Hydraulic
Label (gja’sg;’?ﬁ) 'fl'?fr‘;‘a)t'(%')‘ (Invert in 1) (Total (gft‘)’t(hﬁ) GradeLine | Grade Line
(ft) out) (cfs) (out) () (In) (ft)
MH-1 5,731.50 5,731.50 5,722.00 1.06 0.18 5,722.18 5,722.18
MH-2 5.731.10 5.731.10 5.721.15 1.06 0.18 5.721.33 5.721.33
MH-3 5,730.70 5.730.70 5.720.68 1.06 0.43 5.721.11 572111

P:\Kum & Go\CO, El Paso County_ 2232 _Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD

Model.stsw

file:///C:/Users/diovinelli/AppData/Local/Temp/Bentley/StormCAD/jbbygzlf.xml

1/17/2023
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Scenario: Minor
Current Time Step: 0.000 h
FlexTable: Outfall Table

Page 1 of 1

Label

Elevation
(Ground)
(ft)

5,728.50
5,729.00

Elevation
(Invert) (ft)

5,723.98
5,720.35

Boundary
Condition Type

User Defined Tailwater
User Defined Tailwater

Elevation
(User
Defined
Tailwater)
(ft)
5,721.11
5,721.11

Hydraulic
Grade (ft)

5,724.87
5,721.11

Flow
(Total
Out)
(cfs)

5.38
4.20

P:\Kum & Go\CO, El Paso County 2232 _Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD

Model.stsw

file:///C:/Users/diovinelli/AppData/Local/Temp/Bentley/StormCAD/agrx3uta.xml

1/17/2023



Page 1 of 1

Scenario: Major
Current Time Step: 0.000 h
FlexTable: Conduit Table

Length Capacity Flow /

Label Start (Ig;/ae[;t) Stop (Ig\t/grt) (User (Ca?;ﬁfﬁe d) Section | Diameter | Manning's Flow Velocity [()85?)1 (Full Capacity

Node Node p Defined) Type (in) n (cfs) (ft/s) Flow) (Design)

(f) (f) f) (feft) @ | ey %)

CO-1 P3 5,722.67 | MH-1 | 5,722.00 134.1 0.005 | Circle 18.0 0.013 2.50 3.79 0.60 7.42 33.7
CO-2 | MH-1 | 572180 | MH-2 | 5721.15 124.6 0.005 | Circle 18.0 0.013 2.50 3.85 0.59 7.59 33.0
CO-3 | MH-2 | 572095 | MH-3 | 5,720.68 54.9 0.005 | Circle 18.0 0.013 2.50 3.77 0.60 7.37 33.9
CO-4 | MH-3 | 5,720.48 | O-1 5,720.35 258 0.005 | Circle 18.0 0.013 2.50 3.80 0.76 7.46 33.5
CO-5 | P4 572415 | O-2 5,723.98 33.4 0.005 | Circle 18.0 0.013 | 12.33 6.98 1.33 7.49 164.5
CO-7 | CB-3 | 572451 | O-1 5,724.46 7.5 0.007 | Circle 12.0 0.013 7.12 9.07 0.98 2.91 244.8

P:\Kum & Go\CO, El Paso County_ 2232_Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD Model.stsw

file:///C:/Users/diovinelli/AppData/Local/Temp/Bentley/StormCAD/rptm3n2j.xml 1/17/2023



Page 1 of 1

Scenario: Major
Current Time Step: 0.000 h
FlexTable: Catch Basin Table

Elevation Set Rim to Elevation Elevation (Adlf:lli(:ivc‘alnal Flow Hydraulic
ID Label (Ground) Ground (Rim) (ft) (Invert) (ft) Subsurface) Inlet Type (Captured) Grade Line
ion?
(ft) Elevation? (cfs) (cfs) (In) (ft)
31 P3 5,725.65 True 5,725.65 5,722.67 2.50 | Full Capture 0.00 5,723.27
40 | P4 5,727.16 True 5,727.16 5,724.15 12.33 | Full Capture 0.00 5,725.86
52 | CB-3 5,728.29 True 5,728.29 5,724.51 7.12 | Full Capture 0.00 5,725.75

P:\Kum & Go\CO, El Paso County_ 2232_Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD Model.stsw

file:///C:/Users/diovinelli/AppData/Local/Temp/Bentley/StormCAD/fdijotru.xml 1/17/2023



Scenario: Major
Current Time Step: 0.000 h
FlexTable: Manhole Table

Page 1 of 1

. . Elevation Flow Hydraulic Hydraulic
Label (gja’sg;’?ﬁ) 'fl'?fr‘;‘a)t'(%')‘ (Invert in 1) (Total (gft‘)’t(hﬁ) Grade Line | Grade Line
() out) (cfs) (Out) (ft) (In) (ft)
MH-1 5,731.50 5,731.50 5,722.00 2.50 0.40 5,722.40 5,722.40
MH-2 5.731.10 5.731.10 5.721.15 250 0.40 5.721.55 5.721.55
MH-3 5,730.70 5,730.70 5.720.68 2.50 0.44 5.721.12 5.721.12

P:\Kum & Go\CO, El Paso County_ 2232 _Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD

Model.stsw

file:///C:/Users/diovinelli/AppData/Local/Temp/Bentley/StormCAD/ngdexbpg.xml

1/17/2023



Page 1 of 1

Scenario: Major
Current Time Step: 0.000 h
FlexTable: Outfall Table

Elevation Flow
Elevation . (User .

Label (Ground) Elevation Bo_u.ndary Defined Hydraulic (Total

(Invert) (ft) Condition Type . Grade (ft) Out)

(ft) Tailwater) (cfs)

(ft)

0-2 5,728.50 5,723.98 User Defined Tailwater 5,721.11 5,725.31 12.33
O-1 5,729.00 5,720.35 User Defined Tailwater 5,721.11 5,721.11 9.62

P:\Kum & Go\CO, El Paso County 2232 _Main and Security\07 Design\Drainage\2 - Calculations\4 - StormCAD\1 - StormCAD
Model.stsw

file:///C:/Users/diovinelli/AppData/Local/Temp/Bentley/StormCAD/zi5hx0xu.xml 1/17/2023



| Jo | abed
[es¥0€0°0L]
avouwols

0G+¢€

9991-6G/-€0Z-L+ VSN /890 1D ‘uojsewoyl Qg NS ‘peoy UMOMd}ep 9/
J91U8) UONN|OS SPOYIS\ PEISOBH "OU| ‘SWalsAg Aspuag

00+¢€ 0G+¢ 00+¢ 0G+1 0041
(4) uoneis

a1210u0Q Ul 081 - m._e_o
asouod U 081 7S B S00°0 @HI VL :2-00

0G+0
51210100 Ul 0’ gl - 8IPIID

WL G000 DU 6 S €00

€¢0¢/LL/L
MS]S'[BPON QYOUWIOIS - |

00+0 0G+0-
00°02L‘S

uM G000 @ U LYEL 1-00

B £9°CCL'G ‘HOAU|
W G9°GeL'G ‘wiy
ed

1IN3IAT NHOLS HOrviN

1} 00°2ZL'G “HaAU|
B 0S LEL'S Wiy -
HHA B GL'LZL'S THaAY|
BOLLEL'S Wiy
ZHI

(ms3s-|apoN @vow103S - L) €d - 3|yoid Buusauibug
jao0day 3j1joad

:w@.omﬁm eoé_\
1 0L 0EL'G Wiy
E-HIN

|/. 8]210u0D Ul 0°g| - BjAND

N-1/4 G00°0 @ ¥ 8°GZ 70D

00°G2L'S

(14) uoneas|3

00°0€L’S

1 GE'0ZL'S TMaAU|
B 00°62L'G Wiy

1-O |
00°6€L'G



| Jo | abed 9991-GG/-€0Z-L+ VSN /8190 LD ‘UOISBWOYL OZ S}NS ‘PECY UMOLBIEM 9/ €20Z/LL/L
[esv0°€004] 191USD UONN|OS SPOYISIN PeIsaeH ou| ‘SwalsAS Aajiuag MSIS'[9POY QYOWIOIS - |

06+0 00+0 0G+0-

uolle
(1) uonels 00°027°6

g19/0U0D Ul 0’8l - m_e_o
1M G000 @ B YES GO0

- 00°G¢CL’S

(1)) uoneas|3

W GLPCL'G "UeAU|
Y9l L2L'G ‘uY
vd

Y 86°E€CL G ‘HOAU|
1 0G'8CL'G ‘Wi
¢ O
LIN3IAT WHOLS HOrvin (ms3)s*|apoN avowii03S - L) d - d1130id Buriaauibug
jao0day 3j1joad

00°0€L°S




| Jo | abed
[es¥0€0°0L]
avouwols

1IN3A3 WHOLS HOrviN

9991-6G/-€0Z-L+ VSN /890 1D ‘uojsewoyl Qg NS ‘peoy UMOMd}ep 9/
J91U8) UONN|OS SPOYIS\ PEISOBH "OU| ‘SWalsAg Aspuag

(i4) uoners

0G+0 00+0 0G+0-
00°0CL'S

| - 912410

ou0) Ul 0
919J0U0D &1 :1-00

wal £00°0 @Y

00°GCL'S

LG ¥CL'S ‘HeAU
Y 62°8CL'G Wiy
¢-g0

00°0€L'S

4 GE'0CL'G ‘HdAU|
4 00°6CL°G Wiy
1-O
(ms3s-|apoN QvYOwW103S - L) Z-d - d|1yoid Buridauibuz
jao0day 3j1joad

(1) uoneas|3

€¢0¢/LL/L
MS]S'[BPON QYOUWIOIS - |



6" HDPE Outlet

Project Description

Friction Method

Solve For

Input Data

Pressure 2

Elevation 1

Elevation 2

Length

Roughness Coefficient
Diameter

Discharge

Results

Pressure 1
Headloss

Energy Grade 1
Energy Grade 2
Hydraulic Grade 1
Hydraulic Grade 2
Flow Area

Wetted Perimeter
Velocity

Velocity Head

Friction Slope

Manning Formula

Pressure at 1

0.00 psi
5726.70 ft
5723.56 ft

198.00 ft
0.010
6.00 in
0.71 ft3/s

-0.55 psi
1.88 ft
5725.64 ft
5723.76 ft
5725.44 ft
5723.56 ft
0.20 ft?
1.57 ft
3.62 ft/s
0.20 ft
095 %

Calculation has been
updated to corrected
pressure we are solving for.
Provided calc show
adequate pipe sizing

4/4/2023 8:03:45 AM

Bentley Systems, Inc. Haestad Methods SoBsdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of

1



Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
I'd like to chat about this whole page. I think this might help us with the discussion on pdf pg 14 above.

Per conversation with Krysta on 4/26/23, this page will be revised.  

khoutchens
Text Box
Calculation has been updated to corrected pressure we are solving for.  Provided calc show adequate pipe sizing


501 S. Cherry Street, Suite 300
Glendale, CO 80246

ENTITLEMENT AND 303-572-7997
ENGINEERING
SOLUTIONS, INC. WWW.ees.us.com

s

APPENDIX C
Master Drainage Report Excerpts
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IV. HYDRAULIC ANALYSIS AND FLOQDPLAIN DELINEATION

A hydraulic analysis for the study area has been conducted for the 10-
and 100-year frequencies. This work consisted of analyzing the local storm
sewer and street drainage systems and an analysis of the open channe)
(Security Creek) which drains the majority of the study area. A discussion of

existing systems follows.

Uescription of Existing Storm Drainage Systems

Presented on Table 3 is an inventory of the existing storm drainage
system(s) within the study area. The hydraulic capacities have been calcu-

se

Tated using topographic mapping in combination with field inspections of thes

(D

systems. The facilities listed in Table 3 lie within the Widefield, Security,
and Little Johnson sub-basins. A discussion of each follows.

1. Little Johnson Basin

This portion of the study area lies within hydrologic group A, B, and C
as shown on Figure 3 (See Map Pocket). The predominant features of the area
are the Fountain Mutual Canal No. 4, and the Little Johnson Reservoir Basin.
These two facilities have acted to keep the historic flows from crossing
Bradley Road to very small amounts, and thereby protected the Security area.
Urban development has placed an increasing storm drainage conveyance burden on
the Fountain Mutual Canal No. 4. Developed flows entering the canal at times
of high irrigation use have caused overtopping and maintenance problems at
several Tlocations along the canal's Tength. Future flows will only serve to
worsen the flooding potential the canal represents, unless the canal is
improved to meet the anticipated design flows,

The Little Johnson Reservoir is a former irrigation water storage faci-
Tity that was taken out of operation in the 1970's. An outlet pipe exists
under the embankment into a historic drainage path, however, the size and con-
dition of this outlet has not been verified. The land underlying the reser-
voir is currently under consideration for residential  development.
Disregarding any stormwater diversion by the Canal No. 4, the Little Jonnson
Reservoir has adequate volume to store the historic runoff tributary to the
Reservoir. The structural integrity of the embankment has not been investi-

gated as part of this study.
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An existing 36-inch storm sewer 1in Hancock collects flow from the
Clearview Estates area, and the commercial industrial areas east of Hancock,
to Yucatan. This system is highly dependent upon the hydraulic grade of the
Canal No. 4, and has been calculated to be under capacity to serve the current
development. (Overtopping of this system forces flow west over Hancock, and is
eventually picked up by Canal No. 4. The interaction between the Hancock
storm sewer and Canal MNo. 4 is largely responsible for the local flooding
problems along Bradley Road and in the northern portions of Security.

The areas tributary to Canal No. 4 east of Hancock Boulevard are conveyed

«t

to the Canal via a storm sewer system, The Canal has been reconstructed
within this area, and eventually carries stormwater into the Windmill Gulch
Basin.

A stormwater detention pond serves the Foxhills and Pinehurst Station
Subdivisions, This pond is drained by two 24-inch outlet pipes, and was
designed to control the design flow(s) to historic levels. The City of
Colorado Springs has expressed an interest in abandoning this pond because of
operation and maintenance concerns. A hydraulic review of the pond revealed
that the pond volume is insufficient in capacity to lower the peak flow rate
to match the outlet (for the hydrologic criteria applied in this report). The
pond at the Foxhills Subdivision was therefore assumed to be eliminated for
the purpose of estimating peak discharges and sizing of downstream
facilities.

The balance of the Little Johnson Basin is drained by small culverts
under roadways. A storm sewer system for State Highway 83 (Academy Boulevard)
outfalls to the Fountain Creek, however, is of inadequate size to convey any
additional runoff. Flows which do pass across Bradley enter the Security

Creek via the street and storm sewer systems within Cody and Ivanhoe Drives.

2. Security Basin

This area has predominantly single-family residential development, and is
drained by streets and small diameter storm sewers. The entire basin, bounded
by Crawford Street on the south, is tributary to the Security Creek, which
extends along the Denver and Rio Grande Western Railroad (D&RGWR) upstream to
Cody Drive. The high impervious area 1in combination with the moderate-to-

steep street slopes deliver stormwater to the lower portions of the basin at
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too high a rate for the storm sewer system(s) and Security Creek tg carry 1t

away.

The two existing storm sewer systems, the Cassidy-Ivanhoe Drive storm
sewer and the Main Street storm sewer have both been surcharged in recent
years. These systems have been calculated to be over capacity, and unable to
convey additional runoff without expansion. These systems are adversely
impacted by the Security Creek hydraulic inadequacies. Structural damages to
properties adjacent to these systems have been limited to the Main Street and

Security Boulevard commercial areas.

The Security Creek begins at approximately Cody Drive, and extends south

1N

f the D&RGWR tracks to Main Street. The channel is

L

(e

]

poorly defined, and grasslined until approximately Sumac Drive. From this
point a concrete lining extends up to Main Street. Two culverts cross the
Security Creek. A recently constructed culvert near Kenny's Nursery has ade-
quate capacity to handle existing condition flow rates. The HMain Street
crossing has an inadequate capacity. Relatively minor flooding has been
calculated to be caused by the inadequate conveyance capacities of the
Security Creek, the damage which does occur could be solved by reconstructing
the Main Street culverts,

Two detention ponds have been constructed in the upper portions of the
Security Basin. One pond serves the Pheasant Run Subdivision Filing No. 1,
and the other pond serves Pheasant Run Filing No. 2. These ponds were
constructed to 1imit flows originating within the subdivisions to historic
Tevels, Both ponds have been overtopped in heavy rainstorms since their
construction in 1986. The flows which have overtopped the ponds have moved

into the Security area streets,

3. Widefield Basin
Similar to the Security Basin, the Widefield Basin has predominantly

single-family development which is drained through mainly street and limited
sections of storm sewers to Security Creek. The Security Creek is concrete-
lined from Main Street to its outfall at Crews Gulch. The Fontaine Boulevard
culvert at Security Creek has an inadequate capacity and forces flood flows
west across Highway 85/87. The creek has an inadequate hydraulic capacity

from Fontaine Street to Crews Gulch.
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Table 1. TR-20 Hydrologic Basin Parameter (continued).

Time of
Basin % Imperviousness Soil Type Curve Number(CN) Concentration(Hr)
1.D. Existing Future Existing Future Existing Future Existing Future
37 65 65 A A 77 77 0.52 0.52
38 40 40 A A 73 73 0.21 0.21
39 65 65 A A 717 77 0.59 0.59
40 65 65 1/5 A 1/5 A 82 82 0.92 0.92
4/5 R 4/5 R
|41 95 95 1/2A 1/2A 92 92 0.54  0.54 |
1/2 R 1/2 R
42 95 95 2/3 A 2/3 A 92 92 0.28 0.28
1/3 B 1/3 B
43 46 46 A A 73 73 0.52 0.52
44 65 65 A A 77 77 0.24 0.24
45 65 65 1/2 A 1/2 A 71 77 0.36 0.36
1/2 B 1/2 8
46 75 75 B B 90 90 0.13 0.13
47 65 65 B8 B 85 85 1.01 1.01
48 65 65 1/3 A B 85 85 0.27 0.27
2/3 B
49 65 65 B B 85 85 0.35 0.35
50 58 58 B B 83 83 0.60 0.60
51 65 65 B B 85 85 0.50 0.50
52 2 65 B B 61 85 0.53 0.26
53 18 65 B B 78 85 0.45 0.30
54 2 52 B B 61 81 0.26 0.38
55 53 53 2/3 A 2/3 A 77 77 0.37 0.37
1/3 B 1/3 B
56 76 76 B B 90 90 0.65 0.65
57 68 68 1/73 A 1/3 A 85 85 0.64 0.64
2/3 B 2/3 8
58 2 77 A B 39 90 0.13 0.13
59 65 65 4/5 A 4/5 A 77 77 0.35 0.35
1/5 B 1/5 8
60 65 65 1/2 A 1/72 A 82 82 0.63 0.63
1/2 8 1/2 8
61 65 65 B B 85 85 0.50 0.50
62 25 72 A B 54 81 0.93 0.62
63 15 72 A B 51 88 0.32 0.22
64 19 72 A B 53 88 0.39 0.39
65 72 72 A B 81 88 0.25 0.33
66 12 85 A B 69 92 0.20 0.17
67 29 85 A B 72 92 0.25 0.25
68 65 65 B B 85 85 0.20 0.20
69 65 65 A A 77 77 0.31 0.31
70 75 75 A A 81 81 0.18 0.18
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Table 2. Summary of Discharge.

Design Polnt TR-20 24-Hour Storm (Type | 1-A)
Design 100-Yr Peak Flow (cfs) 10-Yr Peak Flow (cfs)
Bas!n Polnt Dralnage Area Locatlon ExIsting Future Exlsting Future
No. No. {(sqemi.) (Group) Condition Condition Condlt!lon Condi tion
1 0.09 A 6 251 0 140
2 0.08 A 178 178 92 92 *
3 0.02 A 51 51 26 26 *
4 0.09 A 6 253 0 146
5 0.1t A ! 294 0 163
< 0.18 A 45 340 5 188
7 0.05 A 97 133 50 72
8 0.03 D 0 83 0 50
9 0.06 A ! 162 0 90
10 0.02 A 0 46 0 25
11 0.13 D 1 217 0 114
12 0.10 A 1 23X 0 134
13 0.02 D 0 58 0 33
14 0.i2 1 220 0 116
15 0.05 B 56 113 23 63
16 0.10 B 169 169 88 88
17 0.08 B 102 102 46 46
18 0.08 c 110 151 50 80
19 0.04 c 0 96 0 53
1 0.04 £ 83 83 41 41
é 0.04 3 1 128 0 72 I
23 0.03 E 58 67 31 40
24 0.07 D 2 119 0 70
25 0.06 E 0 68 0 38
26 0.04 )] 86 86 46 46
27 0.06 D 95 116 47 62
28 0.05 D 22 127 2 73
29 0.06 D 54 54 26 26
30 0.05 E 63 63 31 31
31 0.01 E 0 26 0 14
32 0.04 E 1@ 102 51 51
33 0.08 E 140 140 67 67
34 0.04 E 63 63 30 30
35 0.04 E 70 - 70 34 34
36 0.05 E 0 80 0 40
37 0.09 E 117 17 53 53
38 0.02 E 30 30 13 13
39 0.03 3 36 36 16 16
40 0.12 E 136 136 67 67
41 0.05 E 119 119 1Al kA
42 0.02 E 71 71 43 43
43 0.05 E 77 77 34 34
44 0.03 E 53 53 26 26
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Table 2. Summary of Dlscharge (contiaued).

Deslgn Polnt TR-20 24-+Hour Storm (Type | I-A)
Design 100-Yr Peak Flow (cfs) 10-Yr Peak Flow (cfs)
Baslin Polnt Dralnage Area Location Existing Future ExIsting Future
No .« No . (sg.ml.) (Group) Condltlon Conditlon Conditlon Condition
3 0.11 A 1 279 0 155
4 0.10 A 228 228 118 118
5 0.22 A 228 495 115 259
6 0.15 0 1 252 0 132
7 0.19 D 86 333 46 176
8 0.34 D 176 610 90 332
9 0.41 D 194 629 98 340
11 0.10 D 2 161 0 85
12 0.07 E 1 72 0 41
13 0.15 E 140 195 67 98
14 0.19 E 215 258 103 120
15 0.49 E 523 577 246 271
16 0.07 E 58 188 31 107
17 0.14 £ 184 316 90 167
18 0.23 E 270 395 126 199
19 0.09 E 70 243 34 132
20 0.13 E 148 310 67 159
21 0.28 E 328 449 151 220
E 0.95 E 1106 1154 529 5574
23 0.98 3 1174 1224 569 598
24 1.09 E 1363 1413 658 686
25 1.90 E 1733 2836 814 1375
26 0.21 I 427 427 229 229
27 0.27 | 499 499 264 264
28 0.18 H 300 340 147 173
29 0.28 H 479 519 250 276
30 0.30 H 505 546 265 290
31 0.50 G 495 1213 183 670
32 0.40 B 349 710 156 377
33 0.37 £ 326 378 154 187
34 0.46 £ 483 536 227 253
35 0.22 J 193 482 91 265
36 0.31 J 291 529 142 298
37 0.27 D 87 507 22 261
38 0.31 D 104 632 23 334
39 0.72 D 298 1253 100 670
40 0.80 D 436 1412 172 747
41 2.20 ! 2303 3416 1122 1662
43 0.10 A 7 298 0 169
44 0.19 A 12 550 0 314
45 2.52 H 2850 3996 1403 1576

* Assumes no attenuatlon due to the Foxh !l Is Subdlvislon pond.
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ENTITLEMENT AND 303-572-7997
 ENGINEERING
| SOLUTIONS, INC. WWW.ees.us.com
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APPENDIX D
Underground Detention System Details
Pump Details
Existing Drainage Map
Developed Drainage Map
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Trusted. Tested. Tough?

Product information presented
here reflects conditions at time
of publication. Consult factory
regarding discrepancies or
inconsistencies.

Submersible Wastewater

Pumi Association

ELER @

ENGINEERE

D PRODUCTS

MAIL TO: P.O. BOX 16347 e Louisville, KY 40256-0347
SHIP TO: 3649 Cane Run Road ¢ Louisville, KY 40211-1961
(502) 778-2731 * 1 (800) 928-PUMP * FAX (502) 774-3624

62 HD SERIES
TECHNICAL DATA

SECTION: Z2.20.110
ZM2349

0521

Supersedes

1120

Visit our website:
zoellerengineered.com

C us FAMILY OWNED
4" & 6" FLANGED DISCHARGE UNITS  resoursan AMERICAN
5 - 20 BHP CSA22.2 108 Standards) *okok
MODEL NUMBER: O 6220 O 6221 06222 O 6223 O 6224
PUMP NAME PLATE HORSEPOWER: BHP 5.0 7.5 10.0 15.0 20.0
NEC LOCKED ROTOR CODE: D F c E B
MAXIMUM KW INPUT: 5.2 7.8 9.8 13.5 16.8
IMPELLER DIAMETERS: in (mm) STANDARD 6-7/8" 7-3/8" 7-3/4" 8-5/8" 9-1/2"
(175mm) (187mm) (197mm) (219mm) (241mm)
DISCHARGE SIZE: O 4" FLANGED HORIZONTAL or O 6" FLANGED HORIZONTAL
[ Standard Hydraulic Design - page 2 [ Vortex Hydraulic Design - page 4 [ High Head Hydraulic Design (4" discharge only ) - page 3
SOLID SIZE: in (mm) 3" (75 mm) TANDEM SEALS: STANDARD
IMPELLER TYPE: SEMI-OPEN J OPTIONAL VORTEX | MOTOR DESIGN LETTER: NEMA B
IMPELLER MATERIAL: DUCTILE IRON [ OPTIONAL BRONZE CORD LENGTH: ft (m) 25'(76mO__ °
FLANGE: ANSI B16.1 SENSOR CORD SIZE: #18 - 5 SOOW
. 350 Ibs. (159K
(Pktgl)wp NET WEIGHT: Ibs. (159kg) POWER CORD SIZE: #12-4 | #8.4 | #a-a
MOTER SHAFT: 416 SS TYPE SOOW AMPS: <20 | <367 | >36.7
RPM: 1750 STATOR & LEAD WIRES INSULATION: CLASS F
STANDARD SUBMERSIBLE MAXIMUM STATOR TEMPERATURE: 311 °F (155 °C)
MOTOR TYPE: O #** INVERTER DUTY SUBMERSIBLE *DRY PIT (5 - 10 BHP) O
*HIGH TEMPERATURE (5 - 10 BHP) O (175°F MAX.)
STANDARD | CARBON/CERAMIC
O CARBON / SILICON CARBIDE
OPTIONAL UPPER
SHAFT SEAL CONSTRUCTION: O SILICON CARBIDE/SILICON CARBIDE
O CARBON / SILICON CARBIDE
OPTIONAL LOWER
O SILICON CARBIDE/SILICON CARBIDE
STANDARD | BUNA-N
O-RING ELASTOMERS
OPTIONAL | OO0 viTON
.. MOTOR THERMAL SHUTOFF | THERMAL SENSORS WITH AUTOMATIC RESET
STANDARD SENSING DEVICES MOISTURE DETECTION | MOISTURE SENSING PROBES
IMPELLER TRIM: O OPTIONAL DESIGN POINT: GPM @ ' TDH, IMPELLER DIA. "
RECOMMENDED FLUID LEVEL FOR CONTINUOUS " .
OPERATIONS: in (m) 24" (0.6m) (For Continuous Duty, Refer to Warranty)
MAXIMUM WATER TEMPERATURE: 104 °F (40 °C)

* Contact factory. These configurations are not CSA listed.
**% 30 Hz -60 Hz Max, NEMA MG-1 Part 30, cCSAus certified when used with type VPWM inverter.

** Requires a circuit in control panel to function.

SERVICE | O 230v/ 1 PHASE | O 200v/ 3 PHASE | O 230V/ 3 PHASE | 00 460V/ 3 PHASE | O 575V/ 3 PHASE
MODEL | BHP

FACTOR FLA LRA FLA LRA FLA LRA FLA LRA FLA LRA
6220 5.0 1.2 27.5 91.0 17.5 61.9 15.2 53.8 7.6 26.9 6.1 21.8
6221 7.5 1.2 36.7 137.0 25.0 109.0 22.0 95.0 11.0 47.5 9.0 37.8
6222 10.0 1.2 N/A N/A 32.0 109.0 28.0 95.0 14.0 47.5 11.0 37.8
6223 15.0 1.2 N/A N/A 48.3 197.0 41.7 172.0 20.9 86.0 16.4 70.0
6224 20.0 1.0 N/A N/A 59.4 197.0 54.0 172.0 27.0 86.0 22.0 70.0

© Copyright 2021 Zoeller® Co. All rights reserved.




Pumi Association

Submersible Wastewater

Approved Curve
and Data Format

Semi-0Open Impeller

PERFORMANCE DATA

5-20BHP

4" & 6" Flanged Discharge Units
3" Solids Passing Capacity

@

FAMILY OWNED
AMERICAN
—PROUD—

* 3 *

@

usS

(2]
o
W=
o MODEL 6220 - 6224
SEMI-OPEN IMPELLER
3" SOLIDS PASSING
32 4105
. Model Horsepower Diameter
0o 1000, "Impeller Trim | g55" _“508mp - e.8e"
30% 6221 - 7.5BHP - 7.38"
9% 6222 - 10.0BHP - 7.75"
oo Lo w0l b 6223 - 15.0BHP - 8.63"
Xpa *" J-EMODEL 6220 (5.0 BHP) | 6224 - 20.0BHP - 9.50"
| / T ‘
8 N 55% /—'MODEL 6221 (7.5 BHP) \ Motor overloading
65, } } 1 [ [ ‘ can occur if an oversized impeller
24— 80 MODEL 6222 (10.0 BHP) I is used in an application without
5 \I>< JL /60% enough head. Always verify the
75 975, /7\ o actual TDH of an application before
° using a nonstandard impeller size.
MODEL 6223 (15.0 BHP
21470 T >’Z =[S 6223 (150 ) Single phase pumps are not sold
\ml jk 64% with oversized impellers.
v QIL A / / 64%
° 1 63%
18 — 60
2%[ \ j N | [MODEL 6224 (20.0 BHP) |
5 < - 60%
@3 \ ™™ \
15 < 50 N N N
64‘6’71\1[\ ’ N N ™
o 5 5 — 55%.
w 6
g 45;'\1‘\ N AN
<§( 12 - 40 — @Q‘N\ \ N = 50%
= N
=) 35
2 Sap. l § N \/ «
5 N N \
2 930 \ 40
” X N \\
— 309
\ \ <
6 — 20 =
™ ~ o
15 -
\\i>< N N \
3410 4+—
50 GPM
5 —+— I
5FT.
0 I | I |
U.S. GALLONS 50 150 250 350 450 550 650 750 850 950 1050 1150 1250 1350
LITERS T T T T T T T T T T T T
0 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800
FLOW PER MINUTE

ymp Association
Approved Curve
and Data Format

Zoeller Engineered Products ¢ 3649 Cane Run Road ¢ Louisville, Kentucky 40211-1961 ¢ (502) 778-2731

Submersible Wastewater
' aste

"SWPA Data Categories Presented -- Data on this sheet supply design information as the minimum recommended by the
Submersible Wastewater Pump Association (SWPA) and is defined in accordance with SWPA’s Standardized Definitions
for Pump and Motor Characteristics. The accuracy of the data is the responsibility of Zoeller Engineered Products."

© Copyright 2021 Zoeller® Co. All rights reserved.




High Head Semi-Open Impeller

Submersible Wastewater

Pump Association PERFORMANCE DATA
Sl 10 - 15 - 20 BHP FD
LR 4" Flanged Discharge o

3" Solids Passing Capacity

el MODEL 6222 - 6224 HIGH HEAD
[ T
i SEMI-OPEN IMPELLER
3" SOLIDS PASSING
_120
36 ‘ / { MODEL 6222 (10.0 BHP) |
10250 ~MODEL 6223 (15.0 BHP) |
98 Z / T T T T T T T T 1
4 oo X /[ _fmoDEL 6224 2008BHP) |
9'50" {\ \<
9.72
51/
~_ ~ ~
% 8.75m ﬁq [~ I ~ ~
24 —
8.50/: [~ — 7& ~ ~
20'0/ \ I Y ~
5 6 " | \{: \jt\ T \i:)\\\\
T 1860 40% e
\
:5() ’;(l)?\ \\F\\ZK\
= 55% =~
3 58% \\‘ —— \\
Z 12 40
O
'_
40 GPM Model Horsepower  Diameter Motor overloading can
6 —20 6222 10.0BHP - 8.50" occur if an oversized impeller is used [
6223 - 15.0BHP - 9.50" in an application without enough
6224 - 20.0BHP - 10.25" head. Always verify the actual TDH | |
10FT " . of an application before using a
| | | | Impel ler Trim nonstandard impeller size.
0 1 1 T T T T T T
U.S. GALLONS 80 160 240 320 400 480 560 640 720 800
LITERS I I I I I I I
0 400 800 1200 1600 2000 2400 2800
FLOW PER MINUTE

A00619

Zoeller Engineered Products ¢ 3649 Cane Run Road ¢ Louisville, Kentucky 40211-1961 ¢ (502) 778-2731
stnestie s "SWPA Data Categories Presented -- Data on this sheet supply design information as the minimum recommended by the
Submersible Wastewater Pump Association (SWPA) and is defined in accordance with SWPA’s Standardized Definitions
pirszesd  for Pump and Motor Characteristics. The accuracy of the data is the responsibility of Zoeller Engineered Products."

© Copyright 2021 Zoeller® Co. All rights reserved.



Vortex Impeller

Submersible Wastewater

gvumim's«iu'ﬂon' PERFORMANCE DATA )
5.0-15.0 BHP

Lapm e 4" & 6" Flanged Discharge Units AMERICAN

* 3 *

3" Solids Passing Capacity

(7]
E — MODELS 6220 - 6223
AR VORTEX IMPELLER
3" SOLIDS PASSING
84
N
24— 78
2 [ \ p i
%, MODEL 6220 (5.0 BHP) Model  Horsepower Diameter
72 -+ ’ezel\\' e e R 6220 - 50BHP - 7.38"
| AN [ 6221 - 7.5BHP - 8.25"
21 s NN  MODEL 6221 (7.5 BHP) | 6222 - 100BHP - 9.38"
66 D NN Ve T | 6223 - 15.0BHP - 10.50"
N AN 0 ~MODEL 6222 (10.0 BHP) |
8|60 \\% N T [ T T [ 1T 11 A CAUTION Motor overloading can
] 9 25% " : occur if an oversized impeller is used
3 N, N\ P
\if'f | N 30% | Impe”er Trim in an application without enough head.
54 N ] BN Z133% Always verify the actual TDH of an
AN N application before using a nonstandard
% 15 48 I \L N Y ] 36% impeller size. Single phase pumps are
z \53 N [N \\ '\\ N not sold with oversized impellers.
= 42 [ N N/ TN 0% N D
S [k VNIRSWAN l "MODEL 6223 (15.0 BHP). -
12 ) -
: A TN T A NEVSNANY'S {
O 36 —\)5,, <
= ] N / NN N \33%
S b [ N/ SRy
6o L NN 30%
’%? N ~ T~ T~ N N J =
24 N Ao S ——
N~ N iy T + | 25%
®7 s N = > I~ NI S
L ~L N ~N S > KN NN 20%1—
. N NS DTN NS ’____—><——>Q<:— ’
3 | 1l 20 GPM ™ >IN sy N R o
6 ~N <O ST N NN
~N
i 3FT. ~
[ T [ [ T 11
0 [ E— 1
U.S. GALLONS 40 80 120 160 200 240 280 320 360 400 440 480 520 560 600 640 680 720 760 800 840
LITERS I I I I I I I I I I I I I I I ]

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200
FLOW PER MINUTE

B00617

Zoeller Engineered Products ® 3649 Cane Run Road ¢ Louisville, Kentucky 40211-1961 ¢ (502) 778-2731

smestie s "SWPA Data Categories Presented -- Data on this sheet supply design information as the minimum recommended by the
Submersible Wastewater Pump Association (SWPA) and is defined in accordance with SWPA'’s Standardized Definitions
pirszesl  for Pump and Motor Characteristics. The accuracy of the data is the responsibility of Zoeller Engineered Products."

© Copyright 2021 Zoeller® Co. All rights reserved.




Trusted. Tested. Tough? SECTION: 2.50.056

(# )@ FM3391
Product information presented 0322
here reflects conditions at time ®

of publication. Consult factory Supersedes

regarding discrepancies or PUMP COMPANY 0122

inconsistencies.

TECHNICAL DATA SHEET
Pivot Pro Series Control Panels

[0 Pivot 1Ph control panel, highly featured

M Pivot Pro 1Ph or 3Ph control panel with advanced features such as a user-friendly LCD interface and
support for pump sensors and Z Control®

[0 Pivot Pro+ The Pivot Pro+ control panel is a Pivot Pro control panel built with one or more options and
usually requiring a larger enclosure

UV /
ey
o‘;:‘" f

%

(G
T/

5

F/

124D4-0001

SPECIFICATIONS

Certifications

e cCSAus certified to standard UL508 e Circuit breaker protection on 1Ph models

® FCC Class-B certification to ISED Canada ICES-003, e  Multi-tap 200/230/460V transformer on 3Ph
Issue 6 models

e For outdoor or indoor use,-40 °F to + 140 °F (-40 °C e Max alarm and control circuit power
to +60 °C) consumption: Simplex models 32W, Duplex

Components models 40W
Red alarm beacon with 360° visibility * Max standby power consumption: SW
Audible alarm buzzer rated 95 db at 2’ (0.6 m) e Terminals for 120VAC control. power, 120VAC
SILENCE/RESET/TEST toggle switch with alarm power, up to 4 float switches (duplex),
weatherproof rubber boot pump Input power

e HAND/OFF/AUTO control are included for each * 1Ph IEC motor contactors, models 120/208/240
pump VAC, 50/60Hz, up to 50A maximum

e RS-485 (12VDC, 2W) powered serial port for * 3PH IEC motor contactors, models
optional Z Control® Gateway connectivity . 208/?3_0/380/469/575 VAC, 60Hz

e Auxiliary output dry contacts (NO-COM-NC) Field Wiring & Maintenance
terminals, Form C, 5A resistive load ® 4 enclosure mounting brackets are included
PUMP RUN dry contact, (NO-COM) e 2 sets of wiring schematics and installation
NEMA 4X 14"x12"x6" enclosure with lockable instructions are included along with an inside
latch door mounted QR code for easy access to

Power additional support material online
Control circuit powered by 120VAC, 60 Hz e All wires and ter!ninaI. I‘oca‘tions thoroughly
Alarm circuit can be powered by separate power labeled for easy |dent|f|c'at|on
feed, if needed e All components are serviceable (See FM3364 for

e Alarm and control circuits individually fused, 3A, available replacement parts)

fast-acting, 120VAC

© Copyright 2022 Zoeller® Co. All rights reserved.
502-778-2731 | 800-928-7867 | 3649 Cane Run Road | Louisville, KY 40211-1961 | zoellerpumps.com



STANDARD FEATURES (For a more thorough description of features, see ZM3376 Panel Selection Guide, or
FM3295 Cross Reference and Features Comparison List, or FM3272 Installation Instructions, or FM3394 Quick

Reference Guide.

e 5 year limited warranty

RED/AMBER/GREEN LEDs for float switch indicators, Pump Run, High Water, System Ready, and HOA functions
Ample room for field wiring
TEST toggle will check all LEDs, globe, and horn

Elapsed time and cycle counts via USB port & LCD
Z Control® enabled (requires Wi-Fi Gateway 90002-0001)

o Connecting to the Z Control® Cloud allows remote access to view equipment status and adjust settings

O O O o

e Lockable LCD menu allows for easy access to status, counters, and settings
e Adjustable settings (see Installation Instructions)
o ‘Smart’ or ‘Standard’ float logic (Smart logic will compensate for bad floats. Standard logic will operate like
traditional panels.)
o CONTINUOUS RUN alarm: 20 minute default (enable or disable via USB port)

o HOA Pump Run & Service Off Timeouts (enable or disable via USB port)
- Service OFF and Permanent OFF pump modes
- Smart HOA timer prevents pump damage caused by accidental “ON”

- Smart HOA includes a Service OFF reminder alarm

o Globe mode (solid, blink, or alarm-specific blink pattern)
o Duplex float configuration (Stop/Lead/Lag/High or Stop/Lead/High/Lag)

Alarm Conditions

Seal fail indicator/alarm for each pump (feature requires moisture sensor in pump)

Thermal trip indicator/alarm for each pump (feature requires thermal sensor in pump)
Lead/lag selector with pump run ratio settings
Float switch logic choices: Smart or Relay, 3 or 4 float, SLLH or SLHL
Current overload alarms (as applicable)

Configure alert settings for nearly instant email, text, and push notifications of changing conditions
Free access to the Z Control® Cloud
Easy setup and use
Leverage this technology to reduce/eliminate unnecessary site trips and provide real-time peace of mind

User Interface LEDs

.. . . Pump Run Pump Off Stop, Start|
Alarm Condition Latching Globe System Ready High Water (or2) (1 or2) Lead, or Lag
Overload (3PH only) No Fast Blink Off Off Solid Red Off Off
Failed Contactor Yes Fast Blink off off Solid Red off off
Service Off Timeout No Double Blink Off Off Off Blinking Red Off
Disabled Alarm Circuit No Double Blink off Solid Red off off Solid Red
Continuous Run Yes Solid off Off Blinking Amber off off
High Water Float Logic Error Yes Slow Blink off Blinking Red Off off Off
Float Logic Error Yes Slow Blink off off Off off Blinking Red
Float Questionable Yes Slow Blink off Off off off Blinking Amber
High Water Yes Solid off Solid Red off off Off
Seal Fail Alarm Yes Fast Blink off Off Blinking Red off Off
Thermal Alarm Yes Fast Blink Off Off Blinking Red Off Off
High Control Voltage Yes Off Blinking Green Blinking Red Blinking Red Blinking Red Blinking Red

502-778-2731

| 800-928-7867 | 3649 Cane Run Road | Louisville, KY 40211-1961

2

© Copyright 2022 Zoeller® Co. All rights reserved.

| zoellerpumps.com




COMMON PIVOT PRO CONTROL PANEL DETAILS

BREAKER OR
PART NO. |REV S'gﬁ:ﬁé)? RlencLosURE| VOLTAGE |PHASE FU":'JI‘:AD OVERLOAD 2'“')'(E':35'2N§
RATING
11314-0001 [ A | SIMPLEX NEMA-4X | 120/208/240 1 0TO7 15 14" X 12" X 6"
11324-0001 | A | SIMPLEX NEMA-4X | 120/208/240 1 7TO 15 20 14" X 12" X 6"
11334-0001 [ A | SIMPLEX NEMA-4X | 120/208/240 1 15TO 20 30 14" X 12" X 6"
11344-0001 | A | SIMPLEX NEMA-4X | 120/208/240 1 20 TO 30 50 14" X 12" X 6"
11354-0001 [ A | SIMPLEX NEMA-4X | 120/208/240 1 0TO 20 25 14" X 12" X 6"
12124-0001 | A DUPLEX NEMA-4X 120 1 7TO 15 20 14" X 12" X 6"
12134-0001 | A DUPLEX NEMA-4X 120 1 15TO 20 30 14" X 12" X 6"
12314-0001 | A DUPLEX NEMA-4X | 120/208/240 1 0TO7 15 14" X 12" X 6"
12324-0001 | A DUPLEX NEMA-4X | 120/208/240 1 7TO 15 20 14" X 12" X 6"
12334-0001 | A DUPLEX NEMA-4X | 120/208/240 1 15TO 20 30 14" X 12" X 6"
12344-0001 | A DUPLEX NEMA-4X | 120/208/240 1 20 TO 30 50 14" X 12" X 6"
12354-0001 | A DUPLEX NEMA-4X | 120/208/240 1 0TO 20 25 14" X 12" X 6"
114A4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 1.0TO 1.6 1.0TO 1.6 14" X 12" X 6"
114B4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 1.6 TO 25 1.6 TO 25 14" X 12" X 6"
114C4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 2.5TO 4 25TO 4 14" X 12" X 6"
114D4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 4T706.3 4706.3 14" X 12" X 6"
114E4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 6 TO 10 6TO 10 14" X 12" X 6"
114F4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 97O 14 97O 14 14" X 12" X 6"
114G4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 13TO 18 13TO 18 14" X 12" X 6"
114H4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 17 TO 23 17 TO 23 14" X 12" X 6"
114Q4-0001 | B | SIMPLEX NEMA-4X | 208/240/480 3 20 TO 25 20 TO 25 14" X 12" X 6"
11604-0001 | B | SIMPLEX NEMA-4X 575 3 30 TO 40 30 TO 40 14" X 12" X 6"
116A4-0001 | B | SIMPLEX NEMA-4X 575 3 1.0TO 1.6 1.0TO 1.6 14" X 12" X 6"
116B4-0001 | B | SIMPLEX NEMA-4X 575 3 16TO25 1.6TO25 14" X 12" X 6"
116C4-0001 | B | SIMPLEX NEMA-4X 575 3 25TO4 25TO 4 14" X 12" X 6"
116D4-0001 | B | SIMPLEX NEMA-4X 575 3 4T706.3 4706.3 14" X 12" X 6"
116E4-0001 | B | SIMPLEX NEMA-4X 575 3 6 TO 10 6TO 10 14" X 12" X 6"
116F4-0001 | B | SIMPLEX NEMA-4X 575 3 97O 14 97O 14 14" X 12" X 6"
116R4-0001 | B | SIMPLEX NEMA-4X 575 3 23T0 32 23TO 32 14" X 12" X 6"
12404-0001 | B DUPLEX NEMA-4X | 208/240/480 3 30 TO 40 30 TO 40 16" X 14" X 7"
124A4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 1.0TO 1.6 1.0TO 1.6 14" X 12" X 6"
124B4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 16TO25 16TO25 14" X 12" X 6"
124C4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 25TO 4 25TO 4 14" X 12" X 6"
124D4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 47086.3 4706.3 14" X 12" X 6"
124E4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 6 TO 10 6TO 10 14" X 12" X 6"
124F4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 970 14 97O 14 14" X 12" X 6"
124G4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 13TO 18 13TO 18 14" X 12" X 6"
124H4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 17 TO 23 17 TO 23 14" X 12" X 6"
124Q4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 20 TO 25 20 TO 25 14" X 12" X 6"
124R4-0001 | B DUPLEX NEMA-4X | 208/240/480 3 23 T0 32 23 TO 32 16" X 14" X 7"
126A4-0001 | B DUPLEX NEMA-4X 575 3 1.0TO 1.6 1.0TO 16 14" X 12" X 6"
126B4-0001 | B DUPLEX NEMA-4X 575 3 16TO25 16 TO25 14" X 12" X 6"
126C4-0001 | B DUPLEX NEMA-4X 575 3 25TO4 25TO4 14" X 12" X 6"
126D4-0001 | B DUPLEX NEMA-4X 575 3 4706.3 4706.3 14" X 12" X 6"
126E4-0001 | B DUPLEX NEMA-4X 575 3 6 TO 10 6 TO 10 14" X 12" X 6"
126F4-0001 | B DUPLEX NEMA-4X 575 3 97O 14 9TO 14 14" X 12" X 6"

2

502-778-2731

~J

© Copyright 2022 Zoeller® Co. All rights reserved.

| 800-928-7867 | 3649 Cane Run Road | Louisville, KY 40211-1961

| zoellerpumps.com




T LT by

Simplex, 1PH Pivot Pro

1) User Interface

2) Terminal Board

3) Pump Power Terminals (TB1)
4) Transformer (3PH Only)

5) Overload(s) (3PH Only)

6) Circuit Breaker(s) (1PH Only)
7) Motor Contactor(s)

8) Test/Silence/Reset Switch
9) Fuses

10) Globe

11) Alarm Buzzer

Simplex, 3PH Pivot Pro

l*alii'

I - T
I Il! (| S
N7

O]OXXXNG)

Duplex, 1PH Pivot Pro

Duplex, 3PH Pivot Pro

4
© Copyright 2022 Zoeller® Co. All rights reserved.

502-778-2731 | 800-928-7867 | 3649 Cane Run Road | Louisville, K<Y 40211-1961 | zoellerpumps.com
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Trusted. Tested. Tough?

Product information presented
here reflects conditions at time
of publication. Consult factory
regarding discrepancies or
inconsistencies.

Submersible Wastewater
Pump Association

PUMP STATION VALVES, FITTINGS AND
ALUMINUM HATCHES AND COVERS

ELER @

ENGINEERED PRODUCTS

MAIL TO: P.O. BOX 16347 e Louisville, KY 40256-0347
SHIP TO: 3649 Cane Run Road ¢ Louisville, KY 40211-1961
(502) 778-2731 * 1 (800) 928-PUMP * FAX (502) 774-3624

SECTION: Z5.00.200
ZM1348

121

Supersedes

0118

Visit our website:
zoellerengineered.com

@

FAMILY OWNED
AMERICAN
—PROUD—

* e *

1-1/4" - 3" NPT CAST IRON CHECK VALVES

1-1/4" CAST IRON NPT
1-1/2" CAST IRON NPT
2" CAST IRON NPT
3" CAST IRON NPT

30-0163
Pictured

#30-0163
#30-0164
#30-0152
#30-0160

Vertical or horizontal installation

Full flow design - no restrictions

Stops backflow of water

Neoprene polyester reinforced flapper - smooth edge

design, with cast iron and noncorrosive metal backing
plates & stainless steel fastener
e Rated at 50 PSI (115 feet of head) at 130 °F (54 °C)

e Stainless steel

bolts

e Suitable for installation below basin cover

1-1/4" & 2" SPECIALTY CHECK VALVES

#30-0223 1-1/4" NPT BRASS
#30-0250 1-1/4" NPT STAINLESS
#30-0225 2" NPT BRONZE
#30-0251 2" NPT STAINLESS

30-0223
Pictured

200 PSI WOG rated
Metal to metal seals
Vertical or horizontal installation

Stops backflow of water

Suitable for installation below basin cover

Features:

e Heavy duty ductile iron

construction

Angled seal for non-slam closure

Non-clog design

Reinforced disc

Drip tight seating

Rated up to 250 PSIG

Designed for both horizontal and

vertical usage

e QOptional backflow actuator and
mechanical indicator

N\
> Ty

\V
T \\\\‘\:m\\\ ey
/- 7

2"- 8" FLANGED CHECK VALVES

"G"=BOLT SIZE
"H" = NUMBER OF HOLES
EACH FLANGE

ZEPA0520

PART PART
NUMBER NAME MATERIAL
1 Body Ductile iron ASTM A536, Grade 65-45-12
2 Cover Ductile iron ASTM A536, Grade 65-45-12
3 Disc Buna-N w/ steel and nylon reinforcement
4 Gasket Compressed nonasbestos fiber
5 Cover Bolt | Alloy steel SAE Grade 5
PART VALVE wpn nen wpn
NUMBER SIZE A B C D E F G H" | WEIGHT
6030-0212 2" 8 4-3/4 6 11-16 2 3-3/8 | 5/8 4 26 lbs.
6030-0197 | 2-1/2" | 8-1/2 | 5-172 7 1116 | 2-172 | 3-358 | 5/8 | 4 | 321Ibs.
6030-0202 3" 9-1/2 6 7-1/2 3/4 3 5-1/8 | 5/8 4 37 Ibs.
60300203 [ 4 | 1L | 72| 9 |[1516| 4 [534 58| 8 | 63bs,
6030-0180 6" 15 9-1/2 1 1 6 6-7/8 | 3/4 8 100 Ibs.
6030-0190 8" 19- 11-3/4 13- 1-1/8 8 8-3/8 | 3/4 8 200 lbs
1/2 1/2 ’
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2-1/2" TO 8" 90° FLANGED ELBOWS

Features:

» Cast iron construction

* Flanges conform to
ANSI B16.10 fully flat/
MSS SP-6

|

—— >

| |
P D AW\ "E" = DIAMETER OF HOLES
8 \

ZEPA0305B \

"F" = NUMBER OF HOLES
EACH FLANGE

PART PIPE - o - I —

NUMBER | size A B C D E F WEIGHT
6030-0200 | 2-1/2" | .68 7.00 | 5.00 | 5.50 .75 4 20 Ibs.
6030-0201 3" .75 7.50 | 5.50 | 6.00 .75 4 25 lbs.
6030-0194 4" .94 9.00 | 6.50 | 7.50 .75 8 41 Ibs.
6030-0195 6" 1.00 | 11.00 | 8.00 | 9.50 .68 8 68 Ibs.
6030-0196 8" 1.13 | 13.50 | 9.00 | 11.75 | .68 8 107 Ibs.

6" TO 8" ECCENTRIC ADAPTER

P/N 6030-0205
i
07
11.00

17,

||

: ZEPA0602
Features:

e Cast iron construction

* Flanges conform to ANSI B16.10 fully flat/MSSSP-6
e Used with a 6" Zoeller Rail System

4" x 6" FLANGED DRY PIT
MOUNTING STAND W/CLEAN OUT
P/N 6039-0035

0.68
0.48 (OPTIONAL) %

L1

DISCHARGE
4 INCH-125 PSI
ANSI FLANGE

N

3 INCH CLEANOUT ‘

1/2-14 N.PT.
% PLUG 42-3/4

INLET
6 INCH-125 PSI
ANSI FLANGE  18.3/4

b
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f=—12-314 —=
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7112 _»{ . «4 @ 7/8 -4 HOLES
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4 i ‘ 4-3/8 * L; 1
6 | — | — -] — - — - 8-3/4 — 12
v T 2N | T
RN L %4 i
~— 1 ——|<~ 8 =
ZEPA0474
Features:

e (Class 30 epoxy coated cast iron construction

e 6"inlet/4" outlet

¢ Flanges conform to ANSI B16.10 fully flat/MSS SP-6
e For use on dry-pit pumps with 4" discharge

e 3" clean-out plug

Pump designer confirmed fittings will be
used and flanged fittings rated for this pump
system.

© Copyright 2021 Zoeller® Co. All rights reserved.


Glenn Reese - EPC Stormwater
SW - Textbox
Review 3 comment:
Are any of these fittings utilized? Probably not ideal to have flanged fittings buried underground when they have higher potential for leakage than welded fittings. 

Glenn Reese - EPC Stormwater
Text Box
Pump designer confirmed fittings will be used and flanged fittings rated for this pump system.

Glenn Reese - EPC Stormwater
SW - Textbox
Review 4 update:
But where are these fittings to be located?
 Show on plans/details. 
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MAIL TO: P.O. BOX 16347 » Louisville, KY 40256-0347 . L
SHIP TO: 3649 Cane Run Road * Louisville, KY 40211-1961 Visit our website:
TEL: (502) 778-2731 ¢ 1 (800) 928-PUMP e FAX: (502) 774-3624 zoellerpumps.com

PIVOT PRO SERIES
PUMP CONTROL PANELS

INSTALLATION, OPERATION, AND TROUBLESHOOTING MANUAL
PREINSTALLATION CHECKLIST

1. Inspect your panel. Occasionally, products are damaged during shipment. If the unit or any of the parts are damaged, contact your dealer
before using.

2. Carefully read the literature provided to familiarize yourself with specific details regarding installation and use. These materials should be
retained for future reference.

INTRODUCTION AND GENERAL INFORMATION

Thank you for your purchase of this Pivot Pro Series control panel from Zoeller Company. The design and function of this product represents the
culmination of decades of experience in the water and wastewater pumping industries. This panel has integrated logic designed to protect operators,
equipment, and the environmentfrom common mistakes and failures. As one example, this panel is programmed to recognize if float switches malfunction
or are installed out-of-order. If anissue is detected, the panel will make adjustments to keep the pump system operational, while also alerting the user
to anissue that needs attention. These features add tremendous value for the system owner and service providers. However, some users most familiar
with basic electro-mechanical panels may initially find certain behaviors of the Pivot to be unexpected. It is essential that installers and operators
understand the operational characteristics of the Pivot as presented in this manual. We are confident that you will also find these features to be logical,
useful, and valuable.

US Patent No.
D740,329

The Pivot Pro Series makes use of certain programmed values to guide its behavior when problems are detected in the field. Zoeller has selected default
settings for these values that are appropriate for most applications and should not require modification. However, should adjustments be necessary,
please refer to the section entitled ‘Adjusting Defaults’ for instructions on how to customize these settings. Throughout this manual, adjustable default
settings are indicated in this manner: (default).

Caution: Please read the following manual carefully before installing or operating the panel.

This panel must be installed and serviced by a licensed electrician in accordance with the National Electric Code NFPA-70, state, and local requirements/
codes.

This panel is housed in a NEMA 4X sealed enclosure for indoor and outdoor use. All conduits and cables connected to the panel must be sealed
to protect the panel from moisture and gases.

DO NOT DISCARD THIS MANUAL. It contains important information regarding safe use of this product. This manual should always be referenced during
installation and operation. Please store this manual in a safe location.

After removing the panel from its package, inspect for any missing components or damage (cracks, dents, scratches, etc.). Damage claims must
be submitted to the panel’s sales location or distributor.
“This Technical Guide is aimed at professional users and is only intended to provide them guidelines for the definition of an industrial, tertiary

or domestic electrical installation. Information and guidelines contained in this Guide are provided AS IS. Zoeller Pump Company and its parent company
Zoeller Company makes no warranty of any kind, whether express or implied, such as but not limited to the warranties of merchantability and fitness
for a particular purpose, nor assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed in this Guide, nor represents that its use would not infringe privately owned rights. The purpose of this guide is to facilitate
the implementation of International installation standards for designers & contractors, butin all cases the original text of International or local standards
in force shall prevail. Professional installers should adapt these guidelines as required for their specific circumstances as required for each application

and their specific jurisdiction.”
LIMITED WARRANTY

Manufacturer warrants, to the purchaser and subsequent owner during the warranty tomisuse, misapplication, neglect, alteration, accidentoruncontrollable actof nature;
period, every new productto be free from defects in material and workmanship under thathasnotbeeninstalled, operated or maintainedinaccordance with Manufacturer’s
normal use and service, when properly used and maintained, for a period of 5 years installation instructions; thatthe interior components of which have been subjected
from date of purchase by the end user. Proof of purchase is required. Parts that fail to outside substancesincluding butnotlimited to the following: moisture, gases, dust,
within the warranty period, thatinspections determine to be defective in material insects or other pests, or corrosive substances in all applications. The warranty set
or workmanship, will be repaired, replaced or remanufactured at Manufacturer’'s outinthe paragraph above is inlieu of all other warranties expressed or implied;
option, provided however, that by so doing we will not be obligated to replace an and we do not authorize any representative or other person to assume for us any other
entire assembly, the entire mechanism or the complete unit. No allowance will be liability in connection with our products. Contact Manufacturer at, 3649 Cane Run
made for shipping charges, damages, labor or other charges that may occur due to Road, Louisville, Kentucky 40211, Attention: Customer Support Department to obtain
product failure, repair or replacement. any needed repair or replacement of part(s) or additional information pertaining to

This warranty does not apply to and there shall be no warranty for any material or OUr warranty.
productthathasbeendisassembled withoutprior approval of Manufacturer, subjected

© Copyright 2022. All rights reserved.
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MANUFACTURER EXPRESSLY DISCLAIMS LIABILITY FOR SPECIAL, CONSEQUENTIALOR ~ Some states do not allow limitations on the duration of an implied warranty, so
INCIDENTAL DAMAGES OR BREACH OF EXPRESSED OR IMPLIED WARRANTY; AND ANY  the above limitation may not apply to you. Some states do not allow the exclusion
IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE AND OF MERCHANTABILITY o limitation of incidental or consequential damages, so the above limitation or
SHALL BE LIMITED TO THE DURATION OF THE EXPRESSED WARRANTY. IN NO CASE,  exclusion may notapply to you. This warranty gives you specific legal rights and you
SHALL THE AMOUNT COVERED BY THE WARRANTY EXCEED THE PURCHASE PRICE. may also have other rights which vary from state to state.

In instances where property damages are incurred as a result of an alleged product failure, the property

owner must retain possession of the product for investigative purpose.

SPECIFICATIONS

This product monitors and controls liquid levels in pump stations, sump pump basins, and other non-potable water applications. The Pivot control
panel must be hardwired to an appropriate 60Hz AC power source as specified by the application.

INSTALLATION

The Pivot Pro Panel is designed to control submersible pumps in demand-dosing or timed-dosing applications. The controller uses float switches
to monitor the liquid levels in a wet-well, and it will show and sound alarms in response to high-water and other fault conditions. It will also record
operating statistics including number of pump cycles and pump elapsed-run times.

Float Installation

The Pivot Pro Panel is designed to operate in most applications (simplex or duplex) with 3 normally-open float switches. See warning below before
installing 4 floats into a duplex application. Mark float switches with unique identifiers on both ends of the cable to assist in proper installation and
wiring.
WARNING: Most applications for this control panel should only utilize 3 float switches. Installing 4 floats may lead to unintended consequences
including property damage. Do not install 4 floats into this application unless you read and understand the panel operations described in the notes
below.

NOTE: When duplex Pivot Pro Panels are installed into residential or small commercial systems, the second pump exists for redundancy in case one
pump fails. Inthese applications, one operational pump is typically to be sufficient to handle the incoming flow. Should the water level in the wet well
rise enough to engage the second pump, it is indicative of a problem (i.e. pump failure, stuck float, etc.) and an alarm should sound. The addition
of a 4th float into this type of system will mask pump failures, stuck floats, etc. unless changes are made to the default settings. To avoid issues,
Zoeller recommends the use of only 3 floats.

NOTE: Municipal applications may require more flexibility than residential or small commercial systems. Applications like storm water lift stations can,
attimes, receive incoming flow that surpasses what one pump can manage. Inthese situations, a second pump may need to run simultaneously in order
to keep up with the incoming water. Such a condition may not warrant an alarm. For this reason, municipal lift stations sometimes use 4 floats in a Stop,
Lead, Lag, High Alarm (SLLH) configuration to provide the lag pump with time to function before an alarm occurs. If 4 floats are used, the Pivot Pro Panel
expects the float order to be SLLH (default). However, the same 4 float configuration in a residential or small commercial application will simply mask
problems until additional critical failures occur.

Caution: Turn off all power sources before performing any work inside the pump chamber. Failure to do so could result in potentially fatal electrical
shock hazards.

1) Prepare the required number of float switches (3 for most applications) and choose suitable location levels in the wet well for their operation. Refer
to the system design (provided by others) for the correct float locations to ensure the system will function properly.

NOTE: Optimal float positions depend on the application system design (provided by others).

2) Secure the float switches in the appropriate positions in the wet well and verify that they have free range of motion and do not interfere with any other
equipment. Verify that the cables cannot be cut, pinched, or otherwise damaged throughout each float's range of motion.

Simplex Pivot Pro Panels operate using three floats. These floats should be installed in the following order from highest to lowest:

. High Water Alarm
. Start
. Stop

Alternating duplex Pivot Pro Panels are designed to utilize just three floats for the majority of applications. These floats should be installed in the
following order from highest to lowest:

. Lag / High Water Alarm
. Lead
. Stop

NOTE: Duplex Pivot Pro Panels ship from the factory with a preinstalled jumper wire linking the Lag and High Water Alarm float terminals. Inthe majority
of applications there is no reason to separate the functions of the Lag and High Water Alarm. For this reason, it is recommended that for standard
installations, the jumper remain in place and only 3 floats be used. The top float should be connected to the High Water Alarm terminals.

In rare cases (mostly municipal), a duplex application may require 4 floats. See warning above. When in doubt about the required number of floats, the
conservative (and recommended) approach is to utilize the 3 float installation as indicated above. If 4 floats are necessary, the Pivot Pro Panel’s default
settings require that they be installed in the following order from highest to lowest:

o High Water Alarm
J Lag

J Lead

o Stop

© Copyright 2022. All rights reserved.
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1) User Interface
2) Terminal Board
3) Pump Power Terminals (TB1)
4) Transformer (3PH Only)

5) Overload(s) (3PH Only)

6) Circuit Breaker(s) (1PH Only)
7) Motor Contactor(s)

8) Test/Silence/Reset Switch

9) Fuses

10) Globe

11) Alarm Buzzer

Simplex, 1PH Pivot Pro

Simplex, 3PH Pivot Pro
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NOTE: The preinstalled jumper wire must be removed from terminal board if 4 floats are used.

NOTE: If local codes require the use of 4 floats in a residential or small commercial duplex application, it will be necessary to modify the Pivot Pro
Panel's default settings regarding float order. Residential or small commercial duplex applications typically utilize a Stop, Lead, High Alarm, Lag (SLHL)
float order rather than the default Stop, Lead, Lag, High Alarm (SLLH) configuration. Refer to the section entitled ‘Adjusting Defaults’ for instructions
on how to customize these settings.

Mounting the Control Panel

Caution: Do not mount the panel in an area that could become submerged in water or other liquids.

1) Determine where the panel should be placed. If the distance from the panel to the pump chamber exceeds the length of either the float cables
or the pump power cables, ensure that only appropriate conductors and methods are used to extend the leads.

NOTE: Never use extension cords to extend electrical service to pump motors.

2) Fasten the mounting feet to the panel enclosure.
3) Mount the control panel in the desired location.
4) Locate the most appropriate positions for the wiring conduits or connectors in the bottom of the panel enclosure. For the required number

of power circuits, reference the local electrical codes and schematics. Separate conduits are needed to isolate the float cables from power
and pump cables.

Caution: Float switch cables must be wired into the panel separately from pump and power cables. Ensure the power supply voltage, amperage,
and number of phases meet the requirements of the pump motor(s) being installed. If in doubt, see the pump identification plate for voltage/phase
requirements.

5) Cut the appropriately sized holes for the wiring conduits or cable connectors.
NOTE: Verify that there is enough space in the wiring conduits or connectors for all the power and pump cables.

6) Secure the wiring conduits or cable connectors to the control panel.
7) Pull the appropriate conductors through the conduits to the panel.

WARNING: Ensure all power sources are off before pulling or connecting any wiring. Failure to do so can resultin potentially fatal electric shock hazards.
Caution: To prevent gases or moisture from entering the panel, wiring conduit seals or panel connector seals must be used. Additionally, the application
of a duct seal putty is recommended to seal the conduit ends.

Incoming Power Requirements

Each Pivot Pro is designed with isolated electrical circuits which separate the panel’s control functions from its alarm functions. This redundancy
is beneficial and may be required by code in some jurisdictions. Likewise, separate circuits are provided for each pump in the system. The following
tables indicate the electrical drops necessary to power up Pivot Pro Panels. In some circumstances it may be possible to use jumper wires to service
multiple circuits from a single power supply, though providing separate circuits is recommended. The tables categorize the power supply options from
Optimal to Adequate.

NOTE: For Single Phase Panels, best practice is to bring in separate electrical feeds for the control power and for the alarm power. This ensures that
the alarm circuit will still be operable should an unexpected surge disable the control circuit. If separate circuits are not available, it will be necessary
to connect a jumper wire from the Alarm A/C (ALAC) terminal to the Control A/C In (AC.IN) terminal. The jumper wire, if needed, should be sized per local
code. If neither separate circuits nor a jumper is used, the panel will not operate properly.

NOTE: For Three Phase Panels, a transformer is included to supply the Pivot with the necessary 120V AC power to operate the control and alarm circuits.
For this reason, a jumper wire is pre-installed from the factory between the Alarm A/C (ALAC) terminal to the Control A/C In (AC.IN) terminal. Itis neither
necessary nor recommended to land additional 120V power supplies to these terminals.

Caution. Always ensure that the source wiring and breakers are sized sufficiently to carry the load required of the circuits they service.

Single Phase, Simplex

Control Power Alarm Power Pump Power
Optimal 120V, 1PH 120V, 1PH 120V or 230V*, 1PH
Standard 120V, 1PH Jumper** from Control 120V or 230V*, 1PH

Single Phase, Duplex

Control Power Alarm Power Pump 1 Power Pump 2 Power
Optimal 120V, 1PH 120V, 1PH 120V or 230V*, 1PH 120V or 230V*, 1PH
Standard 120V, 1PH Jumper** from Control 120V or 230V*, 1PH 120V or 230V*, 1PH

Field Wiring to the Control Panel

All field wiring will connect to either the terminal board, terminal strip (TB1), or the motor contactors directly. Refer to your panel’s specific wiring
diagram schematic before proceeding with field wiring installation.

NOTE: Refer to the wiring diagram for the appropriate torque specifications for each terminal type.
1) Connect all ground wiring to the ground bus bar in the panel. Ensure the bus bar is properly grounded per local code.

© Copyright 2022. All rights reserved.
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2) Connect the wiring for each float switch to the appropriately labeled lugs on the terminal board.

3) Connect the power cord wiring from the pump(s) directly to the motor contactor(s).
4) Single Phase Panels Only: Connect the control power supply wiring to the terminal board lugs labeled “AC.IN" and “N".
5) Single Phase Panels Only: If a dedicated power supply exists for the Alarm circuit, connect the alarm power supply wiring to the terminal board

lugs labeled “ALAC” and “N”. If only one power supply is used for both the control and alarm circuits, connect a jumper wire between the
Alarm A/C (ALAC) terminal to the Control A/C In (AC.IN) lugs.

6) Connect the appropriate pump supply power wiring to the Pump Power Terminal Strip labeled “TB1".

7) 208V, 230V, & 460V Three Phase Panels Only: Locate the loose wire marked “H” near the transformer. Connect the wire to the lug on the
transformer corresponding to pump voltage. H1=460V, H2=230V, and H3=208V. This action will supply the appropriate power to both the
control and alarm circuits. Itis neither necessary nor recommended to bring in additional outside power sources for either the control
or alarm circuits in three phase applications.

8) If the pumps are equipped with seal fail sensors, connect the seal fail wires from the pump cable to the appropriate lugs on the terminal board
(SF1/SF1 for Pump 1, SF2/SF2 for Pump 2). It will be necessary to calibrate the Seal Fail Adjustment Screw during the startup procedure for
the moisture protection circuit to work properly. See “Seal Fail Adjustment Screw” in the User Interface section of this manual for more
information.

9) If the pumps are equipped with thermal sensors, first remove any jumper wires connected to the thermal circuit lugs on the terminal board
(TH1/TH1 for Pump 1, TH2/TH2 for Pump 2). Connect each pump’s thermal circuit lead wiring to the appropriate lugs. Verify that the menu
setting for Thermals is set to Normally Open (NO) for each pump (1 and 2). See “Thermal Protection Settings” in the Operation section of this
manual for more information.

10) A normally open (NO) Pump-Run Dry Contact is available on the white fagade of each motor contactor. The left-most terminals (top and
bottom) of each contactor are labeled 13 and 14. A circuit between these two terminals will close when the motor contactor engages, and
open when the motor contactor disengages.

After the equipment is mounted and wired but before power is applied, double-check all wiring by gently tugging on each wire to ensure a tight connection. Power

up the panel and test it to verify that the control panel operates correctly.

USER INTERFACE

This Pivot® Pro Series Control Panel features a bracket-mounted user interface with LCD screen inside the enclosure and an alarm test/silence/reset
toggle switch outside the enclosure (right side). The layout of the internal interface varies slightly depending on the model. The common user interface
features are indicated below
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*There is a jumper pre-installed between AC.IN and

ALAC on 3Ph panels only. Both Control and Alarm
terminals require power for proper operation. SK3296 SK3295
Terminal Board Connections Simplex and Duplex Bracket-Mounted User Interfaces: Simplex and Duplex
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LCD Screen and Interaction Buttons

This Pivot Pro panel features an LCD display screen and four interaction buttons. The LCD screen and buttons provide a means for reporting system statistics and offer the
user a means to change system settings. Users are able to see system statistics by scrolling through the main menus. For additional information about the screen menu
and for instructions on changing settings, see “LCD Screen Menu & Navigation” in the Operation section of this manual.

System Ready Indicator

This Green LED indicates that power has been successfully applied to both the control and alarm circuits, the pump(s) are placed into Auto Mode, and
the panel is ready to function properly without any faults.

High Water Indicator

The Red High Water LED indicates that the high water float is or has been tripped and can mean either A) a high water condition is currently present,
or B) a high water condition previously occurred and has been corrected but the alarm has not yet been manually reset. To manually reset the High
Water Indicator, hold the Test/Silence switch on the right side of the enclosure in the down (Silence) position for 3 seconds.

Pump Run Indicator

The Pump Run LED may appear Green, Red, or Amber. A Pump Run LED exists for each pump in the system. This indicator illuminates Green whenever
the associated pump is being called to operate. An Amber or Red Pump Run LED indicates a less common problem. Refer to the Alarm Condition Faults
section for information on deciphering different LED conditions.

Seal Fail Adjustment Screw

The Seal Fail Adjustment Screw is used in applications where the pumps have integrated seal fail circuits. Each adjustment screw establishes the
tripping point for the associated pump’s seal fail circuit. To use this feature, ensure that each pump’s seal fail circuit wiring is connected to the appro-
priate ‘SF lugs on the terminal boards. Power up the panel and, using a small phillips screwdriver, turn each adjustment screw counter-clockwise until
it stops. Then, slowly turn the screw clockwise until the Pump Run LED illuminates red, then reverse the screw about 1/8 turn such that the LED is no lon-
gerred. The circuitis now ready for operation. Note: If the Pump Run LED is illuminated red for over 2 seconds, an alarm will sound. Should this occur,
reset the alarm by pressing the external panel Silence/Test toggle switch down into its Silence position and holding it for 3 seconds, then releasing it.

Pump Mode Button

The Pump Mode Button toggles between the three possible pump modes: HAND, OFF, and AUTO. A Pump Mode Button exists for each pump in the
system.

HAND MODE - Solid Blue LED. Placing a pump into Hand Mode will activate the pump regardless of float status. A pump placed into Hand Mode
will run continuously until either the Pump Mode is changed by the user or 5 minutes (default) elapse. If the pump remains in Hand Mode
beyond 5 minutes (default), the Pump Mode will automatically revert to Auto Mode.

Caution: Hand mode is meant as a short-term method to manually run a pump. Always monitor the water level and remember to return the panel to Auto
Mode. Pumps operating in Hand Mode ignore floats and are at risk of running dry if the liquid in the wet well is depleted. Such a condition may cause
damage and/or failure of the pump.

OFF MODE 1: SERVICE — Solid Red LED. Placing a pump into Service Off Mode will prevent the pump from running regardless of float status.
A pump placed into Service Off Mode will remain in that state until the Pump Mode is changed by the user. If the pump remains in Service Off
Mode beyond 4 Hours (default), audible and visual alarms will activate to remind the user to return the pump to Auto Mode.

OFF MODE 2: PERMANENT — Blinking Red LED. Placing a pump into Permanent Off Mode will prevent the pump from running regardless of float
status. To access Permanent Off Mode, press and hold the Pump Mode Button for approximately 5 seconds. A pump placed into Permanent
Off Mode will remain in that state until the Pump Mode is changed by the user. No alarms will activate in Permanent Off Mode. To exit
Permanent Off Mode press the Pump Mode Button.

WARNING: Off Mode (Service or Permanent) is NOT an appropriate lockout method when performing pump maintenance. Always remove the system
AC power to lockout the pump(s) by means of a proper upstream circuit breaker or switch disconnect.

AUTO MODE - Solid Green LED. Auto is the proper mode for normal operation. A pump placed into Auto Mode will be called by the panel
to start and stop automatically based on the detected status of the float switches. In a duplex application, the control panel will alternate the
lead pump with each cycle.

Float Status Indicators

The Pivot Pro utilizes a series of LEDs to convey the status of the individual float switches in the wet well. When a normally-open float switch is lifted
by the liquid, it's corresponding LED will illuminate Green. This feature quickly shows the operator what float switches the panel believes are in the
“up”, or “closed”, position and which are not. It also provides a convenient method for verifying proper float installation and operation. If a particular
float is physically lifted, but its corresponding LED does not illuminate, then there is some issue with that float’s circuit which must be addressed.
Blinking Float Status LEDs are an indication that the panel has detected issues with float operation. The LCD Screen will provide information as to the
perceived faults. Also refer to the Alarm Condition Faults section of this manual for information on deciphering different LED conditions.

Alarm Test/Silence/Reset Switch (External)

A momentary toggle switch exists on the right-side exterior of the enclosure and can perform the following functions.

Alarm Test - To verify that the LEDs, globe light, and horn function properly, lift and hold the switch to its ‘up’ position. Releasing the switch
will end the test.

Alarm Silence - To silence an audible alarm, press the switch to the down position and release. The alarm will remain active and the globe light
will continue to illuminate but the horn will stop.

Alarm Reset - Certain alarms will cause the globe light to persist even if the condition causing the alarm has been remedied. In these
circumstances, the alarms must be addressed in person and manually reset. Perform a manual reset by pressing the switch into the ‘down’
position and holding it for 3 seconds.

© Copyright 2022. All rights reserved.
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ADDITIONAL FEATURES
Dry Contacts

Pivot Pro control panels are equipped with Form ‘C’ dry contacts for use with remote monitoring and external alarm accessories. They are located
on the terminal board between the incoming power supply terminals and the float connection terminals. The dry contacts consist of a Normally-Open
(NO) terminal, a shared Common (COM) terminal, and a Normally-Closed (NC) terminal. The ‘normal’ state occurs when the panel is powered up and
no alarm conditions exist. In the event of any alarm, the contacts will change from their ‘normal’ state to the alarm state (normally-open to closed, and
normally-closed to open).

The contacts will also be changed to the alarm state if the panel power is disconnected regardless of system fault conditions.

To use these dry contacts, the installer will need to supply a live conductor to the COM terminal and then connect the external equipment to either the
NC terminal or the NO terminal. These Form ‘C’ dry contacts can carry a maximum of 5 amps and can operate from 120VAC to 240VAC, or from 12VDC
to 30VDC.

Fuses

Two fuses are used for circuit protection in this panel and are located in side-by-side black fuse holders on the lower left edge of the user interface
bracket. Each fuse is rated as 3A, fast-acting, 120VAC. The upper fuse protects the main circuit board electronics, and the lower fuse protects the
globe light, horn, and floats.

To check the continuity of the fuses, first disconnect the panel power. Remove each fuse and measure its resistance using an ohmmeter. A blown fuse
will read as an open circuit (infinitely high resistance). If a fuse is blown, replace it with another identical 1A fuse.

WARNING: Disconnect supply power before checking or changing either fuse.

Factory Reset

A factory reset option exists in the LCD screen menu. Performing a factory reset will clear all pump history records in the panel’s memory and return
the panel’s configurable settings back to the default values. The user will be required to unlock the system prior to performing a reset. To unlock the
system, press any two Interaction Buttons and hold for 2 seconds. If a custom PIN number or USB Key has been established, it will be necessary
to perform the appropriate unlock action before a reset can take place.

Pump and System Counters

The Pivot Protracks pump starts, elapsed run times, and other system data. This data is accessible for review using the LCD screen. Additionally,
a programmed USB stick can be used to extract this information from the panel. To extract system information using a USB stick: Format a USB thumb-
drive as FAT32, create a new .txt file named “PivotConfig.txt”, and write the phrase “ReadConfiguration” into the file. Insert the thumb-drive into the
USB slot located near the bottom right side of the user interface bracket. The Pivot Pro Panel will automatically read the drive and create a new file
named “FirmwareUpdateResults.txt” which will contain the system data. All counter values are reported first behind the phrase ‘NonvolatileVariables'.
If a “FirmwareUpdateResults.txt” file already exists on the drive, the new system data will be written into the file below any existing data.

Operation
Powerup
Once the panel and floats are appropriately installed and power is routed, ensure that the enclosure is free of debris (wire clippings, tools, etc.)
before engaging power from the breaker box or disconnect. Immediately after powerup, the Pivot alarm will briefly test, and the system will become
operational. The pump mode(s) will default to the AUTO position and the system will check the float status. If sufficient water is present, the Pivot may
begin a pump cycle. In the event that both pumps in a duplex application are called to operate simultaneously, the pump starts will be staggered with
a2 second delay.

Float Functionality
Operation by Float Sequence

a) Simplex System with 3 Floats — SSH (STOP, START, HIGH ALARM) — Typical
1) When water is below the STOP float, the pump is inactive.
2) When water raises both STOP and START floats, the pump activates.
3) If water continues to rise and activates the HIGH ALARM float, a high water alarm condition will occur. A high water alarm will
continue until manually reset by an individual, even if the high water condition is alleviated.
4) When water lowers below the STOP float, the pump stops.
b) Duplex System with 3 Floats — SLH (STOP, LEAD, LAG | HIGH ALARM) — Typical
1) When water is below the STOP float, both pumps are inactive.
2) When water raises both STOP and LEAD floats, the lead pump starts running.
3) If water continues to rise and activates the LAG / HIGH WATER float, the lag pump will be called to run in addition to the lead pump,

and a high water alarm condition will occur. A high water alarm will continue until manually reset by an individual, even if the high
water condition is alleviated.
4) When water lowers below the STOP float, both pumps stop running.
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c) Duplex System with 4 Floats — SLLH (STOP, LEAD, LAG, HIGH ALARM) — Less Common

1) When water is below the STOP float, both pumps are inactive.

2) When water raises both STOP and LEAD floats, the lead pump starts running.

3) If water raises the LAG float, the lag pump starts running.

4) If water continues to rise and activates the HIGH ALARM float, a high water alarm condition will occur. A high water alarm will
continue until manually reset by an individual, even if the high water condition is alleviated.

5) When water lowers below the STOP float, both pumps stop running.

d) Duplex System with 4 Floats — SLHL (STOP, LEAD, HIGH ALARM, LAG) — Rare*

1) When water is below the STOP float, both pumps are inactive.

2) When water raises both STOP and LEAD floats, the lead pump starts running.

3) If water continues to rise and activates the HIGH ALARM float, a high water alarm condition will occur. A high water alarm will
continue until manually reset by an individual, even if the high water condition is alleviated.

4) If water raises the LAG float, the lag pump starts running.

5) When water lowers below the STOP float, both pumps stop running.

*NOTE: The Pivot Pro is designed to operate using only 3 floats for the majority of applications (simplex and duplex). The use of only 3
floats is recommended. However, if local codes require the use of 4 floats in a residential or small commercial duplex application, it will be necessary
to modify the Pivot Pro Panel’s default settings regarding float order. To enable alarms for pump problems, residential or small commercial duplex
applications should utilize a Stop, Lead, High Alarm, Lag (SLHL) float order rather than the default Stop, Lead, Lag, High Alarm (SLLH) configuration.
Refer to the section entitled ‘Adjusting Defaults’ for instructions on how to customize these settings.

LCD Screen Menu & Navigation

The user is able to view the system counters and current settings through the LCD screen menu. The system settings lock automatically to prevent
accidental or unauthorized modifications. To unlock these menus, press and hold the Back and Enter buttons simultaneously for 2 seconds. For
increased security, the user can establish a custom PIN number or USB Key which will subsequently be required to unlock the menus.

Caution. If a custom PIN is established to protect the settings of the panel, be certain to record the PIN number in a safe location. Once a PIN is set,
it will be required for any system changes in the future.

Progressing down through the menu, the user will encounter the following screens from top to bottom. All screens except the Home Screen and the
Alarm Screen can be modified. Refer to the Adjusting Defaults section for information on changing these settings.

1. Home Screen: If no alarms are present, the Pivot Pro display reverts to its home screen after approximately 1 minute of inactivity. For simplex panels,
the home screen displays the pump cycle count. For duplex panels, the left side of the home screen indicates either an ‘A’ for Alternating Mode
or an ‘L’ for dedicated Lead Mode, (see #8 below) while the right side provides the cycle counts for each pump; Pump 1 on the top and Pump 2 on the
bottom. In Alternating Mode, the ‘A" will display in the upper row if Pump 1is running currently or next-in-line to run, but will display in the bottom row
if Pump 2 running currently or is next-in-line to run. In dedicated Lead Mode, the ‘L" will always display next to the dedicated lead pump; top row for
Pump 1 and bottom row for Pump 2. In Alternating Mode, the lead pump will alternate with each cycle. In dedicated Lead Mode, the lead pump will
never change.

2. Alarm Screen: If an alarm is present, the alarm type will be indicated on the screen. If multiple alarms are present, the display may cycle to report
the different alarm types.

3. Service Information: The Pivot Pro has a screen to give service provider information to the user. By default, the screen reports “Zoeller Co.” as well
as the Zoeller Co. phone number. This screen can be customized by the user or service provider.

4. Pump 1 Cycle Count: Display reads “P1 CC” and reports the number of cycles since the last factory reset.
5. Pump 2 Cycle Count (duplex panels only): Display reads “P2 CC” and reports the number of cycles since the last factory reset.

6. Pump 1 Elapsed Run Time: Display reads “P1 ETM" and reports the cumulative running time since the last factory reset.
7. Pump 2 Elapsed Run Time (duplex panels only): Display reads “P2 ETM” and reports the cumulative running time since the last factory reset.

8. Lead|Lag Select (duplex panels only): The Lead/Lag Select setting allows the user control over how frequently, and in which order, Pump 1 will run
compared with Pump 2. There are three options available on this screen: A ratio of the form ‘#: #, ‘P1 Lead’, and ‘P2 Lead". In a conventional duplex
alternating arrangement, the pumps will alternate back and forth with each cycle. Inthe Pivot Pro, this is expressed as the ratio of ‘1:1", which means
that Pump 1 will run one cycle then Pump 2 will run one cycle. A ratio of ‘3:1" will cause Pump 1 to run three cycles in a row before switching to Pump
2 for the fourth cycle. A ratio of “2:4" will cause Pump 1 to run two cycles, and then Pump 2 will run four cycles. The two other options in this menu are
‘P1Lead’ and ‘P2 Lead’. ‘P1 Lead’ will always call Pump 1to run a cycle and Pump 2 will only be called if the Lag Float rises. ‘P2 Lead" will always call
Pump 2to run a cycle and Pump 1 will only be called if the Lag Floatrises. If a Lead pump is chosen, the Home Screen will now show “L” instead of “A”.

9. Panel Mode and Float Count: Panel Mode is shown on the top line of the display. Simplex Pivot Pro panels only have one valid panel mode:
‘Simplex’. Duplex Pivot Pro panels have three panel modes: ‘Duplex’, ‘Alt’, and ‘Simplex’. In ‘Duplex’ panel mode, the Pivot Pro will run both pumps
simultaneously if the Lag float rises. In ‘Alt" panel mode, the Pivot Pro will disengage the Lead pump and engage the Lag pump if the Lag Float rises.
In "Alt' mode, the panel will not allow both pumps to run simultaneously, even if the user attempts to put both pumps into Hand Mode. ‘Simplex’ mode
ignores Pump 2 and runs the panel as though it were a typical simplex application. Float Countis shown on the second line. In simplex panels, or
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in panels running in Simplex mode, the float countis setto 3 and cannot be changed. In duplex panels, the float count can be setto 3 or 4. Furthermore,
4 float systems provide the option of setting the float order to either ‘SLLH" or ‘SLHL". Refer to the section above entitled ‘Float Functionality’ for more
information about float order.

10. Overload Alarms: The Overload Alarms (OL Alrms) setting tells the Pivot Pro whether overloads are present in the system. It is almost universally the
case that three-phase panels have overloads and single-phase panels do not. The two options are ‘enable and disable.

11. Seal Fail Pump Cutout Circuits: The Seal Fail setting (SealFail) dictates whether a seal fail alarm condition will deactivate the affected pump. This
option is not present on the menu in Simplex applications. The two menu options are ‘NoCutout’ and ‘Cutout’, with the default being ‘NoCutout’. Unless
required by local code, this default should not be changed. If ‘Cutout’ is selected and a seal fail alarm occurs, the panel will refrain from calling the
affected pump to run unless a) both pumps experience simultaneous seal fail alarms, or b) a Lag/High Water event occurs. For more information about
the seal fail circuit, see “Seal Fail Adjustment Screw” in the User Interface section of this manual.

12. Continuous Run Timer: The Continuous Run Timer (Cont Run) sets the amount of time that Pivot Pro will allow a pump to run before sounding an alarm.
If a pump cycle takes longer than the Continuous Run Timer value, the panel assumes there is a problem and logs an alarm condition.

13. HOA Settings: The HOA (Hand/Off/Auto) Settings control the timeout values associated with the Pump Modes. There are two settings to adjust within
this menu: HOA Hand Timeout (denoted by ‘#mH’) and HOA Service Off Timeout (denoted by ‘#hA). HOA Hand Timeout sets the number of minutes that
the panel will allow a pump to run in HOA Hand Mode before changing the mode to HOA Service Off. The HOA Service Off Timeout sets the number
of hours that Pivot Pro will allow the panel to be in HOA Service Off Mode before sounding an alarm.

14. Thermal Settings: The Thermal setting (Thermals) dictates how the panel will monitor each pump for a thermal overload condition. The menu
options are either ‘NO" or ‘NC’. This feature is only applicable when using pumps with thermal circuit lead wires. By default, Pivot Pro thermal settings
are normally closed (NC), and small jumper wires are applied to the associated lugs on the terminal board. To use this feature with Zoeller pumps, first
power down the panel, remove the jumper wires on lugs TH1/TH1 for Pump 1 and TH2/TH2 for Pump 2, then connect each pump’s thermal circuit lead
wires to the appropriate lugs.

15. Horn Settings: There are two options for the Horn Settings: ‘Active’ and ‘Latching’. When setto ‘Active’ the panel’s audible alarm will stop automatically
when the alarm condition is alleviated and the audible alarm has sounded for at least 1 minute. When set to ‘Latching’ the panel’s audible alarm will not
stop until a user recognizes the alarm by using the silence switch or resetting the alarm condition.

16. Globe Settings: There are three options for the Globe Settings: Alarm Based (‘Alarm’), ‘Blinking’, or ‘Solid". If setto ‘Alarm’, the globe will use different
blinking patterns for different alarm conditions. When set to ‘Blinking’ or ‘Solid’, the globe will always respond to alarms in the respective way.

17. Float Logic Settings: There are two options for the Float Logic Settings: ‘Smart” and ‘Relay’. When set to ‘Smart’, the Pivot Pro will attempt to discern
potential float failures and will take action to keep the panel operational despite the failures. If the user is unfamiliar with Pivot Pro panels, the ‘Smart’
logic reactions may lead to panel behaviors that the user might find unusual. Setting the float logic to ‘Relay’ disables the panel’s attempts to interpret
float failures and behaves like more conventional relay-logic panels.

18. Lock Settings: The Lock Settings control how the panel is secured against tampering and unauthorized changes to the internal settings. There are
three options for the Lock Settings: "2 Button’, ‘Pin’, and ‘USB’. When set to ‘2 Button’ the user must hold the Back and Enter buttons simultaneously for
2 seconds to unlock the system for editing. When set to ‘Pin’, the system will prompt the user to enter a numeric, 4-digit PIN which will be required for
future access to the settings. When set to ‘USB’, the system will first prompt the user to set a numeric, 4-digit PIN, and then prompt the user to enter
a ‘USB Key'. When the user inserts a USB thumb drive (memory stick) formatted as FAT32, the Pivot Pro will write the PIN number into a file on the USB
Key named “PivotUnlock.txt”. A USB memory stick with that file will be required to unlock the Pivot Pro for subsequent changes. Leave the USB memory
stick in place until all edits to the Pivot Pro’s settings are complete, then remove the drive. The Pivot Pro will automatically lock against changes.

19. *Lock* Display: When using ‘2 Button’ or ‘Pin’ locking options, the “*Lock* Display’ screen will become available whenever the system is unlocked.
Hitting the Enter Button on this screen will lock the system against changes.

20. Factory Reset: Factory Reset restores the panel to its original factory settings, including pump counters.
Alarm Condition Faults

System fault conditions which will activate the lighted alarm globe and horn. A list of the most common or serious fault sources are listed below. During
a fault, the LCD screen will display identifying information.

J High Control Voltage — The Pivot Pro control circuitis only designed to operate using 120V, single phase, 60 Hz power. If 230V power
is mistakenly applied to this circuit, the panel will detect the issue and immediately enter a safe mode to prevent damage to components.
Under this condition, most of the LEDs will begin blinking, but neither the globe nor the horn will activate. No panel functions are available
when High Control Voltage is detected, and the only course is to cut the power supply and correct the issue. When appropriate 120V power is
restored, the system will begin functioning properly.

o Disabled Alarm Circuit — The Pivot Pro maintains circuits separately for control functions versus alarm functions. If the panel does not detect
power on the alarm circuit, the panel will institute an emergency alarm in which the globe will double-blink, the horn will engage, and all the
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float LEDs will light solid Red. The system cannot be silenced if a Disabled Alarm Circuit is detected. The source of the issue must be identified
and corrected, usually by either connecting power to the alarm circuit lugs, installing a jumper wire, or replacing a blown alarm fuse.

High Water Alarm — When a high water condition occurs, the High Water alarm will activate. High water is indicated by the horn, a solidly it
globe, and a Red High Water LED indicator inside. The alarm globe will remain engaged (latched) to notify the user of an issue and will persist
even if the water level has subsequently fallen below the lowest float level position. The alarm horn will sound for at least 1 minute unless
manually silenced, but it will automatically silence once the high water condition is rectified. The high water alarm can only be cleared (reset)
by pressing the external panel Silence/Test toggle switch to its Silence position and holding it for 3 seconds, then releasing it.

Float Fault — Float faults can result from installation error, bad connections, or float malfunction. If the Pivot Pro detects unusual feedback
or out-of-order activation from any float, the panel will sound the horn, slow-blink the globe, and cause the status LED of the float
in question to blink. A blinking Amber or Red float LED (including the High Water LED) should be checked for proper installation and operation.
The alarm can only be cleared (reset) by pressing the external panel Silence/Test toggle switch to its Silence position and holding it for 3
seconds, then releasing it.

Continuous Run Alarm — Pivot Pro monitors the operation of the pump(s). If a pump operates continuously for more than 20 minutes (default),
the panel assumes there is a problem and will sound an alarm. A Continuous Run Alarm is indicated by the horn, a solidly lit globe, and a
blinking Amber Pump Run LED. The alarm can only be cleared (reset) by pressing the external panel Silence/Test toggle switch to its Silence
position and holding it for 3 seconds, then releasing it.

Service Off Timeout — If a pump is placed into Service Off mode (denoted by a solid Red HOA Off LED), the panel will start tracking the time.
If the pump remains in Service Off mode after 4 hours (default) elapse, the panel will sound an alarm to remind the user that the pumps are
disabled. The alarm is indicated by the horn, a double-blinking globe, and a Red blinking HOA Off LED. Changing the status of the pump with
the Pump Mode button will clear the alarm. To place the pump directly into Permanent Off mode, press and hold the Pump Mode button for
approximately 5 seconds.

Failed Contactor — The panel monitors the contactor relay position. If a contactor fails to switch and remains in the wrong position it will
trigger a failed contactor alarm condition marked by the horn, a fast-blinking globe, and a solid Red Pump Run LED. Correcting this fault
requires panel service by a qualified electrician or installer.

Overload (3-phase panels only) — If the current drawn by the pump circuit exceeds the limits of the contactor overload module, the overload
module will trip and an overload alarm will occur. The overload alarm is indicated by the horn, fast-blinking globe, solid Red Pump Run LED,
and a tripped overload switch. To correctthis error, the overload switch must be reset, however the system should be inspected by a qualified
electrician or installer to properly diagnose and correct the reason for the initial trip.

Seal Fail Alarm — If the resistance in the seal fail circuit drops below the value set with the Seal Fail Adjustment Screw, the Seal Fail alarm
will sound, the associated Pump Run LED will blink red, and the screen will display either P1 or P2 seal fail (SIfl). This is typically indicative of
moisture intrusion into the seal fail chamber of a double seal pump. During a seal fail alarm, simplex panels will continue to operate the pumps
normally. Duplex panels will operate the pumps according to the Seal Fail menu setting (SealFail). For more information, see “11. Seal Fail
Circuits” in the LCD Screen Menu & Navigation section of this manual.

Thermal Circuit Alarm — When pumps with thermal protection circuits are connected to a Pivot Pro, the panel can monitor for a thermal event.
If equipped, Zoeller pumps have normally closed circuits. In the event that the thermal circuits in a pump opens, the Pivot Pro will sound an
alarm and disable the pump in question for as long as the pump’s circuit remains open. When the pump cools and the circuit again closes, the
Pivot Pro will automatically put the pump back into active rotation. However, the alarm will continue until it is acknowledged.

ALARM CONDITION TABLE

User Interface LEDs

.. . . Pump Run Pump Off Stop, Start|
Alarm Condition Latching Globe System Ready High Water (or2) (1 or2) Lead, or Lag
Overload (3PH only) No Fast Blink Off Off Solid Red Off Off
Failed Contactor Yes Fast Blink Off Off Solid Red off Off
Service Off Timeout No Double Blink Off Off Off Blinking Red Off
Disabled Alarm Circuit No Double Blink off Solid Red off off Solid Red
Continuous Run Yes Solid off off Blinking Amber off Off
High Water Float Logic Error Yes Slow Blink Off Blinking Red Off off Off
Float Logic Error Yes Slow Blink Off Off Off Off Blinking Red
Float Questionable Yes Slow Blink Off Off Off Off Blinking Amber
High Water Yes Solid Off Solid Red Off Off Off
Seal Fail Alarm Yes Fast Blink Off Off Blinking Red Off Off
Thermal Alarm Yes Fast Blink Off Off Blinking Red Off Off
High Control Voltage Yes Off Blinking Green Blinking Red Blinking Red Blinking Red Blinking Red
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The table below describes all the different fault conditions and provides the corresponding behaviors of the globe light and internal LEDs. In addition to
the information provided by the LCD screen, the user can match the observed conditions to those listed in the table.

ADJUSTING DEFAULTS

This Pivot Pro Series Control Panel features a microprocessor-based logic that allows for the customization of certain features. The panel comes
from the factory with settings appropriate for most applications and, except for rarer instances, shouldn't need to be adjusted. Defaults can
be modified in two ways: 1) Via LCD screen and User Interface Buttons or 2) with the use of a programmed USB thumb-drive (memory stick)
formatted as FAT32. In order to provide for the most versatility, the Pivot Pro is designed to recognize, accept, and keep the programming that
was last modified, regardless of whether that programming came from the USB jump drive or from direct user input to the LCD screen. For more
detailed procedures on changing the default values, visit the Pivot product site at www.zoellerpumps.com.

Modifying Defaults Via LCD Screen

Use the Up and Down Buttons to navigate to the appropriate screen and press the Enter Button. For a full listing of screens, refer to the section
above entitled, “LCD Screen Menus & Navigation”. If the system does not respond to the Enter Button, press and hold the Back and Enter Buttons
simultaneously for 2 seconds to unlock the system, or follow the prompts for your PIN or USB Key. Once in edit mode, an asterisk (*) will appear next
to the screen heading. Use the interaction buttons to make edits. Changes are saved automatically.

Maodifying Defaults Via USB Memory Stick

The second method of modifying the default behavior of the Pivot Pro Panel is through a programmed USB thumb-drive (memory stick). The drive must
be formatted as FAT32. The USB method provides greater control over the behaviors of the Pivot Pro. The following list comprises the settings most
likely to be adjusted.

System Mode - Sets if two pumps are allowed to run simultaneously (Duplex) or if only one pump is allowed to operate at a time (Alternator). This affects
both HOA Hand Mode as well as Lag/High Alarm conditions.

Simplex Default: Simplex Options: No Options

Duplex Default: Duplex Options: Alternator

Float Count - Sets the number of floats for which the Pivot Pro expects to receive input.

Simplex Default: 3 Options: 4
Duplex Default: 4* Options: 3
Float Configuration — Sets the expected order (lowest to highest) of floats in the tank
Simplex Default: SSH Options: No Options
Duplex Default: SLLH* Options: SLHL

*NOTE: Despite the default settings for Float Count and Float Configuration, duplex Pivot Pro Panels are intended for use with only 3 floats in most
applications. These defaults have been selected to provide the installer with the most diverse set of installation options possible without the need
to manipulate the defaults. A jumper wire has been preinstalled from the factory in duplex models and links the Lag float terminal with the High Water
float terminal. This jumper wire must be removed if 4 floats are used.

Float Logic Type — Sets whether Pivot Pro attempts to intelligently discern float failure.
Default: Smart Options: Relay

Globe Mode - Sets the globe’s response to alarm conditions. ‘Alarm’ provides different patterns for different types of alarms.
Default: Alarm Options: Solid, Blinking

Horn Mode - Sets the horn’s response to alarm conditions. ‘Active’ will only activate the horn while the alarm condition is present. ‘Latching” will
continue to sound the horn until the panel is manually silenced.
Default: Active Options: Latching

Continuous Run Timeout - Sets the length of time (in tenths of seconds) that the panel will allow a pump to run before intervening.
Default: 72000 (20 minutes) Options: Any numeric up to 59400 (99 mins), ‘0’ disables the function

HOA Hand Timeout - Sets the length of time (in tenths of seconds) that the panel will allow a pump to run in Hand Mode before intervening.
Default: 3000(5 minutes) Options: Any numeric up to 5400 (9 mins), ‘0" disables the function

HOA Service 0ff Timeout - Sets the length of time (in tenths of seconds) that the panel will allow a pump to remain in Service Off Mode before intervening.
Default: 744000 (4 hours) Options: Any numeric up to 324000 (9 hrs), ‘0’ disables the function

To view the configurable values currently held in a Pivot Pro Panel, use a USB thumb drive formatted as FAT32. To see the list of existing settings, create
a new .txt file named “PivotConfig.txt”, and write the phrase “ReadConfiguration” into the file. Unlock screen, if locked, by pressing Back and Enter
buttons together for 2 seconds. Insert the thumb drive into the USB slot. After a few seconds, you will hear a double chirp. The menu screen will show
a prompt reading, “Config?”. Select ‘Yes’ and hit the enter button. The Pivot Pro Panel will read the drive and create a new file named “Firmware Update
Results.txt” which will contain the system data. A partial list of variable names and their default values for a simplex panel is provided below:
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ControllerConfig.SystemMode = SIMPLEX
ControllerConfig.FloatCount = 3
ControllerConfig.FloatConfiguration = SLLH
ControllerConfig.HornMode = ACTIVE
ControllerConfig.GlobeMode = ALARM
ControllerConfig.FloatLogicType = SMART
ControllerConfig.ContinuousRunTimeout = 12000
ControllerConfig.HOAHandTimeout = 3000
ControllerConfig.HOAServiceOffTimeout = 144000

NOTE: All time-related numbers are displayed in the “PivotConfig.txt” file as tenths of a second. This includes Runtimes and Timeouts. 12000 = 1200
seconds. 3000 = 300 seconds.

To modify specific configurable values using a USB thumb-drive, write the full variable names and new values of the configurations you wish to
modify (one per line) into the “PivotConfig.txt” file. Below the last line of your new settings, write the phrase “ReadConfiguration”. Insert the thumb-
drive into the USB slot located near the bottom right side of the user interface bracket. The Pivot panel will automatically read the drive, modify
the appropriate settings, and create a new file named “FirmwareUpdateResults.txt” which will contain the new, updated system data. If the file,
“FirmwareUpdateResults.txt” already exists on the drive, the Pivot panel will simply write the new report below the previously written information.

NOTICE!

Products intended for return must be cleaned, sanitized, or decontaminated as necessary prior to shipment to ensure that employees will not be
exposed to health hazards in handling said material. All applicable laws and regulations shall apply.

( % , MAIL TO: P.O. BOX 16347 * Louisville, KY 40256-0347
”[ [ﬂ ® SHIP TO: 3649 Cane Run Road ¢ Louisville, KY 40211-1961 Visi bsite:
tt ® (502) 778-2731 « 1 (800) 928-PUMP » FAX (502) 774-3624 Isit our website:

PUMP COMPANY Trusted. Tested. Tough® zoellerpumps.com
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Technical

TN 6.32 Manifold Sizing for StormTech® Chamber Systems

Introduction

The design of subsurface chambers systems, as part of a site design, involves many site-specific and regulatory
constraints that necessarily leave overall design responsibility with the consulting engineer. However, ADS offers
assistance to the design engineer for the layout of chamber systems and the manifolds that connect the chambers to the
drainage system. This technical document summarizes the methods ADS uses for calculating the size and configuration
of manifolds for the StormTech chamber system.

StormTech Chamber manifolds are comprised of smooth interior pipes, fittings, injection molded and prefabricated
manifold sections that align with the proper spacing of the chamber rows. The use of common pipe components enables
the engineer to apply straightforward hydraulic equations to size the manifold system.

The primary manifold design objectives are: 1) to convey the peak flows to and from the chamber system without causing
an unacceptable backwater and 2) to preclude scour of foundation stone under the chamber system. ADS assumes the
maximum allowable water surface elevation is at full storage (top of open graded cover stone). The design engineer may
choose to design for a higher maximum water surface elevation. Since the relationship between the inflow hydrographs,
outlet control, time to peak and accumulated storage are site specific and complex, ADS assumes that the peak inlet flow
occurs when there is no water in the chambers. This is the worst-case condition for scour. ADS assumes that the
chambers are full when the peak outlet flow occurs.

Inlet Manifolds

Inlet manifold design can be broken down into three parts. First, determine the flow capacity of the main trunk. Then,
determine the flow capacity & scour potential of each stub. Finally, compare the two values and choose the lesser of the
two.

Inlet Trunk Sizing

Design of the main trunk is determined by using the equation for the orifice of a short tube. In general, StormTech
chamber systems are laid level with minimal length between the manhole and the location of the first stub. In this case,
the short tube will be the controlling condition. Flow in the main trunk is reduced after each stub and headlosses in the
balance of the trunk do not control.

The equation for an orifice of a short tubel'l is:

Q = Ca\/2gh

MAXIMUM WATER
SURFACE ELEVATION

: /TOP OF STONE ELEVATION

C = 0.75 [unitless coefficient of discharge] 0 / g
/
/ /|

a = area of manifold trunk ft2 (m?)

9=322L5, (98 %) T / 7 /4\””
3 // ;

h = head over center of orifice ft (m) bkt

Where,

Q = maximum flow through the orifice cfs (m;)

Figure 1
Head for Orifice of a Short Tube Equation

adspipe.com
1-800-821-6710



The value of “h” is dependent on the size, invert, and configuration of the selected manifold. Chamber size and cover
may limit the manifold sizes available. Ultimately, a manifold is considered acceptable when the values for both “a” and
“h” produce a value of Q greater than the required inlet flow. Values of “h” are typically based on standard StormTech
components. Standard stub inverts can be found on the Technical Specification corresponding to the chamber model.

The design engineer may apply a greater value for “h” if it is not limited by the maximum water surface elevation being
set at the top of stone.

Inlet Stub Sizing

Inlet stub flows have been calculated by evaluating the stub connection as a circular broad crested weir?. The flow
through the stub can be calculated using the following equations:

Q = Cady**g*5f(0)

Hy
Cq=0.93+010

Where,
Cq = discharge coefficient [unitless dimension]
L = length of weir in the flow direction ft (m)
g=322% (9.8 =)
H1 = energy head ft (m)
do = stub diameter ft (m)

f(8) = shape factor for the control section

The shape factor can be interpolated from Table 1 and varies based on the energy head. The energy head is assumed to
not exceed the diameter of the stub.

Figure 2
StormTech Manifold as a Broad-Crested Weir with Circular Cross Section

HYDRAULIC GRADE LINE




Table 1
Ratios for Determining the Discharge Q of a Broad-Crested Weir with a Circular Control Section!?

H, H, Hy
dc d d

0.0668 0.0027 0.4926 0.1311 0.9502 0.4189
0.0803 0.0039 0.5068 0.1382 0.9674 0.4314
0.0937 0.0053 0.5211 0.1455 0.9848 0.444
0.1071 0.0068 0.5354 0.1529 1.0025 0.4569
0.1206 0.0087 0.5497 0.1605 1.0204 0.4701
0.1341 0.0107 0.5641 0.1683 1.0386 0.4835
0.1476 0.0129 0.5786 0.1763 1.0571 0.4971
0.1611 0.0153 0.5931 0.1844 1.0759 0.5109
0.1746 0.0179 0.6076 0.1927 1.0952 0.5252
0.1882 0.0214 0.6223 0.2012 1.1148 0.5397
0.2017 0.0238 0.6369 0.2098 1.1349 0.5546
0.2153 0.027 0.6517 0.2186 1.1555 0.5698
0.2289 0.0304 0.6665 0.2276 1.1767 0.5855
0.2426 0.034 0.6814 0.2368 1.985 0.6015
0.2562 0.0378 0.6964 0.2461 1.221 0.618
0.2699 0.0418 0.7114 0.2556 1.2443 0.6351
0.0736 0.046 0.7265 0.2652 1.2685 0.6528
0.2973 0.0504 0.7417 0.275 1.2938 0.6712
0.3111 0.055 0.757 0.2851 1.3203 0.6903
0.3248 0.0597 0.7724 0.2952 1.3482 0.7102
0.3387 0.0647 0.7879 0.3056 1.3777 0.7312
0.3525 0.0698 0.8035 0.3161 1.4092 0.7533
0.3663 0.0751 0.8193 0.3268 1.4432 0.7769
0.3802 0.0806 0.8351 0.3376 1.48 0.8021
0.3942 0.0863 0.8511 0.3487 1.5204 0.8293
0.4081 0.0922 0.8672 0.3599 1.5655 0.8592
0.4221 0.0982 0.8835 0.3713 1.6166 0.8923
0.4361 0.1044 0.8999 0.3829 1.6759 0.9297
0.4502 0.1108 0.9165 0.3947 1.7465 0.9731
0.4643 0.1174 0.9333 0.4068 1.8341 1.0248

0.4784 0.1289



In addition to determining the hydraulic capacity of the stub, the velocity of flow down the chamber must be checked to
ensure that the scour velocity of the stone is not exceeded. Scour velocity is based on the critical shear stress of the
bedding material which is dependent on particle size. The No. 57 stone is used for the analysis since the particle
diameter of the material is the smallest allowed in StormTech material guidance. Permissible shear velocity and shear
stress can be found in Table 2.

Table 2
Permissible Shear Velocity & Shear Stress for Various Types of Materials!?

Water Transporting Colloidal

Clear Water :
Material S
u[5] v o7l

Fine sand, colloidal 1.50 0.027 2.50 0.075
Sandy loam, noncolloidal 1.75 0.037 2.50 0.075
Silt loam, noncolloidal 2.00 0.048 3.00 0.11
Alluvial silts, noncolloidal 2.00 0.048 3.50 0.15
Ordinary firm loam 2.50 0.075 3.50 0.15
Volcanic ash 2.50 0.075 3.50 0.15

Silt clay, very colloidal 3.75 0.26 5.00 0.46
Alluvial silts, colloidal 3.75 0.26 5.00 0.46
Shales and hardpan 6.00 0.67 6.00 0.67
Fine gravel 2,50 0.075 5.00 0.32

Graded loam to cobbles

. 3.75 0.38 5.00 0.66
when noncolloidal
Graded silts to _cobbles 4.00 043 5.50 0.80
when colloidal
Coarse gravel, noncolloidal 4.00 0.30 6.00 0.67
Cobbles and shingles 5.00 0.91 5.50 1.10

Typically, ADS assumes 9” (230mm) of ponded water in the MC series and 6” (150mm) of ponded water
in the SC series when the peak flow occurs. Additionally, StormTech ignores losses from the impact loses
from the jet exiting the stub, the expansion loses as the water frays outward, and the friction losses
caused by the corrugations. In larger stub diameters and flows there is the potential for a hydraulic jump to
form. Scour lengths have been determined to ensure that the jump occurs before the end of the scour
fabric.



Table 2
Permissible Shear Velocity & Shear Stress for Various Types of Materials!?

6(150)  0.37 (10.4)  0.43 (12.1) 0.43 (12.1) 043 (12.1)  0.43(12.1)
8(200)  0.74(20.9) 0.89 (25.1) 0.89 (25.1) 0.89(25.1)  0.89(25.1)
10 (250) NA 1.32 (37.3) 1.56 (44.1) 1.56 (44.1)  1.56 (44.1)
12 (300) NA 2.07 (58.5) 2.30 (65.0) 248 (70.1)  2.48(70.1)
15 (375) NA NA 2.80 (79.2) 3.50 (99.0)  3.50 (99.0)
18 (450) NA NA 2.80 (79.2) 5.50 (155.6)  5.50 (155.6)
24 (600) NA NA 2.80 (79.2) 8.50 (240.5)  9.50 (268.8)

Outlet Manifolds

The purpose of the outlet manifold “hard-pipe connection(s)” is to ensure that there are free-flooding conditions
between the StormTech chambers and the outlet control structure. The outlet manifold must be able to pass the
design peak outlet flow rate from the chamber system to the outlet control structure.

The premise for the ADS sizing approach is that the outlet control structure has caused the chambers to be full
when the peak outlet flow occurs. Essentially, the outlet control structure has impeded flow and caused a
backwater in the StormTech chambers. This premise is appropriate for most flow attenuation systems and also
simplifies the design. Since the chambers are assumed to be full, the allowable flow through the chamber row is the
full chamber flow area multiplied by the acceptable scour velocity. However, when the design intent is to maximize
storage in the chambers, the outlet structure would cause a high tailwater and driving head would be small. Under
the low driving head scenario, pipe flow is more constricting than chamber row flow.

The outlet manifold sizing then becomes full pipe flow which is dependent upon driving head, headlosses at the pipe
entrance, friction losses in the pipes, fitting losses (if a manifold) and exit losses. This is solved by a simple
application of the energy equation and the Darcy-Weisbach equation for piping connecting two reservoirs; the
upstream reservoir elevation being the maximum water surface elevation in the chamber system and the
downstream reservoir elevation being the water surface elevation caused by the outlet control (see Figure 3).



Figure 3
Outlet Connections (Reservoir-to-Reservoir Connection)
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The formulas to be used are:
Energy Equation

2 2
P1 U1 () 7]
—4+a—+z,=—4+a—+2z,+h
y a 29 Z; Y a 29 Zy "
Where,

% = Pressure head ft (m)

a% = Velocity head ft (m),

a = kinetic energy correction factor (typically setto 1)

z = Elevation ft (m)

Darcy-Weisbach Formulal

b = Lv?
r= D2g

Where,

h; = Headlosses in pipe ft (m)
L = Length of pipe ft (m)

D = Pipe diameter ft (m)

f = resistance coefficient

g = Velocity head ft (m)



Colebrook Formulal®

€
1 D 251
= 2.0log D

Where,
f = Headlosses in pipe
D = Pipe diameter ft (m)

Re = Reynolds number

% = equivalent relative roughness
& = equivalent absolute roughness
Headlosses in transitions and fittings can be calculated using the formulal:
29
Where,

K, = 0.5 for square edge inlet pipel*!
Ky = 1.0 for re-entrant (pipe into outlet control*! structure)

K; = 2.0 for branched tee (manifold tee)”!

ADS solved the energy equation and the Darcy-Weisbach equation based on a driving head of 0.25 feet (76mm). The
losses included are: 1 square edge inlet, 1 tee, 1 outlet and < 50 ft of pipe. Suggested maximum flow rates manifold
diameter as shown in Table 4. When the required pipe size exceeds the maximum allowable stub diameter that can
connect to the chamber end cap a reducing manifold is required allowing for smaller individual connections to the end
caps that feed the larger required manifold trunk. The number of stubs required for the reducing manifold is obtained by
dividing the required outlet flow rate by the maximum allowable outlet flow rate per stub from Table 4. Size-on-size
manifolds only require a single connection to meet the maximum allowable outlet flow per diameter.

Table 4
Maximum Allowable Outlet Flow Rate per Stub Diameter

6 (150) 0.4 (11.3)

8 (200) 0.7 (19.8)
10 (250) 1.0 (28.3)
12 (300) 2.0 (56.6)
15 (375) 2.7 (76.4)
18 (450) 4.0 (133.2)
24 (600) 7.0 (198.2)
30 (750) 11.0 (311.4)
36 (900) 16.0 (453.0)
42 (1050) 22.0 (622.9)

48 (1200) 28.0 (792.8)



Figure 4

Determining Maximum Allowable Outlet Flow for Reducing Manifolds

24" X 12"
MANIFOLD
Qsrue= 2.0 cfs |:'> —
Qsre= 2.0 cfs |:§>
QZSTUBS: 8.0 cfs
Qgrps= 2.0 cfs |:j>
Que=2.0cfs  => Qurone(MAX)= 7.0 cfs

— " (FROM TABLE 4)

Figure 4 shows how the maximum allowable outlet flow is determined for a reducing manifold. In this case the four 12”
stubs provide 2.0 ¢fs (56.6 g) each for a total of 8.0 cfs (226.4 é) . These stubs will feed the trunk which has a maximum
allowable outlet flow of 7.0 ¢fs (198.1 é) (see Table 4). The lesser of these two values should be chosen. Therefore, the

maximum allowable outlet flow for this example is 7.0 c¢fs (198.1 5) . If only three 12” stubs were provided (for a total of

6.0 cfs, 169.8 é) then 6.0 cfs (169.8 %) would be the maximum allowable outlet flow.

Manifold Configuration

In addition to conveying the peak flow rates, StormTech manifolds are designed to distribute water across
the chamber system and provide a direct flow path from inlet to outlet. For wider beds, manifold stubs are
spaced out over the available rows. Spread configurations help prevent conditions where lateral flow
through the embedment stone limits the distribution across the system. Figure 5 shows an example of two
manifold configurations; one where flow is limited by lateral flow through the embedment stone and one
where flow has a direct path from inlet to outlet.



Figure 5
Flow Path through StormTech Systems based on Manifold Configuration
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The aggregate used for StormTech’s chambers have permeability’s (Darcy k values) that range from 0.1 %

(0.03 %)to 1.6 % (0.49 ?) (No. 57 and No. 3 respectively) 6l. StormTech has estimated the flow through the
stone beneath the chambers (one direction) as:

Table 5
Estimate Flow Rates Through Stone by Gradation and Chamber Model

#3 1.6 228 (64.5) 3.04(86.0) 4.17 (118.0)  6.67(188.7)  7.00 (198.2)
#357, 4,467, 5 0.6 0.85(24.0)  1.14 (32.2) 1.60 (45.2) 2.50 (70.7) 2.62 (74.1)
#56, 57 0.1 0.14 (3.9) 0.19 (5.3) 0.26 (7.3) 0.42 (11.8) 0.44 (12.4)

Disclaimer: The hydraulic performance of manifolds for detention systems is dependent upon many variables including but
not limited to; headwater and tail water conditions, the inflow hydrograph and headloss through the piping system.
StormTech has used assumptions to simplify the manifold design process. The design engineer for the project must verify
that the assumptions and calculations are appropriate for the specific application.

[1] Brater, E.F. and King, H. W., Handbook of Hydraulics for the Solution of Hydraulic Engineering Problems, 6% ed.,
McGraw-Hill, New York, 1976

[2] Bos, M. G., Discharge Measurement Structures 3™ ed. International Institute for Land Reclamation and
Improvement, 1990.

[3] Chang, H. H., Fluvial Processes in River Engineering. Krieger Publishing Company, 2008.

[4] Cassidy, J.J, Chaudhry, M.H., and Roberson, J. A., Hydraulic Engineering, 15t ed., Houghton Mifflin, Boston,
1988

[5] Gerhart, P.M., Gross, R.J., and Hochstien, J.I. Fundamentals of Fluid Mechanics, 2" ed., Addison-Wesley, New
York, 1992

[6] Cedergren, H.R., Seepage, Drainage, and Flow Nets, 3" ed., John Wiley & Sons, New York, 1989

[7] Munson, B.R., Okiishi, T.H., and Young, D.F., Fundamentals of Fluid Mechanics, 5™ ed., John Wiley & Sons,
Danvers, 2006
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FlexStorm Pure”

FlexStorm Pure inlet filters are the preferred choice for permanent inlet protection and stormwater runoff
control. Constructed of stainless steel, FlexStorm Pure inlet filters will fit any drainage structure and are available
with site-specific filter bags providing various levels of filtration.

Applications

+ Car washes *+ Gas stations

« Commercial * Parking lots

* Loading ramps * Dock drains

* Industrial * Maintenance

Features Benefits

« Custom stainless steel frames are configured to fit * Stainless steel frame provides extended service life
into any drainage structure « Easily replaceable filter bags

* Flow and bypass rates meet specific inlet « Meets stringent removal requirements:
requirements - All bags rated >80% removal efficiency of street

« Works below grade with bypass to drain area if bag sweep-size particles
is full - Optional FXP/PCP bags can be used for

« Installed and maintained by one worker, without hydrocarbon removal when required

additional equipment




FlexStorm Pure Inlet Filters Specification

Material and Performance

The filter is comprised of a stainless steel frame and a replaceable geotextile filter bag attached to the frame
with a stainless steel locking band. The filter bag hangs suspended below the grate that shall allow full bypass
flow into the drainage structure if the bag is completely filled with sediment. The standard woven polypropylene
“FX" filters bags are rated for 200 gpm/sqft with a removal efficiency of 82% when filtering a USDA Sandy Loam
sediment load. The post-construction PCP filter bags are rated for 137 gpm/sqft and have been third-party tested
at 99% TSS removal.

Installation

1. Remove the grate from the inlet.

2.Clean debris from the ledges of the inlet.

3.Place the inlet filter onto the load bearing ledges of the structure.
4.Replace the grate and confirm it is not elevated more than %" (3 mm).

Frequency of Inspections

1. Inspection should occur following rain events greater than %" (13 mm).

2.Filter inspections should occur a minimum of three times per year, and in snowfall affected regions, inspections
prior to and after snowfall season.

3.Industrial application site inspections (loading ramps, wash racks & maintenance facilities) to be scheduled on
a recurring basis no less than four times per year or as needed.

Maintenance Guidelines

1. Empty the filter bag manually or by industrial vacuum taking care not to damage the geotextile bag when more
than half filled or during scheduled inspection period.

2.Remove compacted silt from sediment bag and flush with medium spray.

3."PCP” style bags should be pressed or wrung to recover retained oils.

4. Oil skimmer pouches solidify and darken when saturated, indicating time for replacement.

5.Dispose of all oil-contaminated products and recovered oils in accordance with EPA guidelines. Oil skimmer
pouches, since a solidifier, will not leach and can be disposed of directly.

6.Inspect and replace bag if torn or punctured.
Filter Bag Replacement

1.Remove the bag by loosening or cutting off clamping band.

2. Take the new correctly sized sediment bag and secure hose clamping band to the frame channel as previously
removed.

3.Ensure bag is secure and there is no slack around perimeter.
Build America, Buy America (BABA)

For any questions related to Build America, Buy America (BABA) Act compliance contact an
ADS representative or email flexstorm@adspipe.com.

//IADS

ADS “Terms and Conditions of Sale” are available on the ADS website, www.adspipe.com. adsplpe'com
ADS™, FlexStorm Pure™ and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc. 800-821-6710
© 2023 Advanced Drainage Systems, Inc. #10892 03/23 MH
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BENCHMARK:
Know what's below.

ELEVATIONS ARE BASED UPON COLORADO SPRINGS UTILITIES FIMS CONTROL MONUMENT SE09, BEING
A 2-INCH DIAMETER ALUMINUM CAP STAMPED "CSU FIMS CONTROL SE09" ON THE EAST CORNER OF THE
CONCRETE BASE OF A TELEPHONE RELAY BOX AT THE EAST CORNER OF 226 MAIN STREET, ABOUT 3
FEET NORHTWEST OF THE NORTHWEST CURB OF MAIN STREET, AND ABOUT 205 FEET SOUTHWEST OF
THE SOUTHWEST CURB LINE OF SECURITY BOULEVARD. CITY ELEVATION: 5726.76 (NGVD 29)

PCD FILE NO. PPR-2225

Call before you dig. 04-04-2023

CALL 811 SEVENTY-TWO HOURS PRIOR TO
DIGGING, GRADING OR EXCAVATING FOR THE
MARKING OF UNDERGROUND MEMBER UTILITIES.

SHEET NUMBER:

D2

CRITERIA PLAN 04/2020
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