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Book 2 — Technical Requirements

Section 12 — Drainage

12.0 DRAINAGE

The Project shall include all Work for the modification of existing drainage facilities, construction of new
drainage facilities, construction of water quality facilities, and construction of new bridges to accommodate
design flows for the Basic and Ultimate Configurations of Interstate 25 (I-25). Work shall be completed to
meet Project goals and design criteria and to comply with the terms and conditions of the Colorado
Department of Transportation (CDOT) Municipal Separate Storm Sewer System (MS4) Permit and the MS4
Permits held by the jurisdictions adjacent to the Project. Jurisdictions adjacent to the project with MS4s
include: Larimer County, Fort Collins, and Loveland. Work also shall satisfy the commitments described in
Reference Documents; environmental requirements listed in Book 2, Section 5; third-party agreements
listed in Book 2, Section 6; this Section; and all other applicable permits and standards included in the
Contract Documents.

The National Environmental Policy Act (NEPA) approval documents; Hydraulic Floodplain Studies (HFS) for
the Cache la Poudre River, Boxelder Creek, and Big Thompson River; Draft Master Water Quality Report
(DMWQR); and Draft Master Drainage Design Report (DMDDR) are included in the Reference Documents.
These materials provide information regarding flood detention facilities, stormwater quality treatment,
regulatory floodplains, onsite and offsite drainage basins, design flows, and a conceptual layout of the
proposed drainage and permanent water quality systems for informational purposes. The conceptual plan
represented in these documents is based on the proposed Ultimate Configuration.

All drainage improvements constructed for the Project shall be designed so that they achieve goals and
comply with design criteria applied to both the Basic Configuration and the Ultimate Configuration for the
Project. The drainage design will be compatible with the geometric design of the Basic Configuration at
points of initial collection of stormwater flows where the collection system needs to be different from the
Ultimate Configuration. At all other locations, and for the overall system capacity, drainage will fully
accommodate the Ultimate Configuration. Basic improvements shall be designed and constructed to limit
reconstruction of improvements completed for the Basic Configuration that are required to complete the
drainage system for the Ultimate Configuration. Basic improvements shall provide best value to the project
in consideration of both the initial Basic Configuration and the Ultimate Configuration.

The Contractor shall design and construct a complete drainage system to intercept and remove surface
runoff from the Project; maintain surface, channel, and conduit flow through the Right of Way (ROW); and
convey flows crossing 1-25 under bridges and through cross drains. The drainage system also shall be
designed and constructed to manage subsurface flows to avoid saturation of subgrade materials that
support the roadway and its associated structures. The Contractor also shall design and construct the
drainage facilities to limit drainage-related hazards within and outside the ROW, while minimizing future
operation and maintenance costs, public inconvenience, flood damages, and water quality impacts during
construction.

The Contractor shall evaluate all existing cross drains, storm drains, and drainage facilities within the
Project for condition, and performance and provide recommendations on adequacy to CDOT for Approval. All
drainage facilities shall be clean prior to Final Acceptance.

The Contractor shall design drainage facilities to be compatible with existing drainage systems on adjacent
properties and shall preserve existing drainage patterns or discharges. Wherever possible, the Contractor
shall design drainage facilities to be compatible with proposed drainage systems on adjacent properties.
All existing and proposed drainage facilities shall be designed and constructed commensurate with
Colorado Drainage Law documented in Urban Storm Drainage Criteria Manual. The Contractor shall
obtain approval from affected local agencies for any proposed on-site drainage improvements that connect
to existing storm drains upstream or downstream of the Project. If existing drainage patterns or discharges
must be changed or they increase above pre-project peak flow rates due to design of the Project, the
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Contractor shall design and construct a solution that does not adversely impact property owners outside
the CDOT ROW or easement areas. The Contractor shall obtain Approval from CDOT prior to construction,
and where drainage patterns or discharges are changed from existing, the Contractor shall secure all other
necessary Approvals, permits, and additional easements and local agency permits and approvals.

12.1.1. Standards

The Contractor shall design and construct the drainage system within project ROW to comply with all
federal, State, and local requirements, except where otherwise stated in these technical requirements and
the Contract Documents. Outside of the project ROW, the Contractor shall design and construct the
drainage system to comply with the criteria of the local governing jurisdiction. Where design criteria is not
specifically addressed in these technical requirements or the local jurisdiction criteria, the design shall be
in accordance with the latest version at proposal due date of the standards listed in Table 12-1. Where
standards conflict, the more stringent standard shall apply.

Table 12-1 Standards for Drainage

Author or Agency Title
CDOT Standard Specifications for Road and Bridge Construction
CDOT Standard Plans, M&S Standards
CDOT Drainage Design Manual (DDM)
CDOT Bridge Design Manual, Section 16—Hydraulics and Drainage

Urban Drainage and Flood Control Urban Storm Drainage Criteria Manual, Volumes I, I, and Illl (USDCM)

District (UDFCD)
Federal Emergency Management . . i
Agency (FEMA) National Flood Insurance Program Regulations (44 CFR Parts 59-80)
cDOT 2014 Interim New Development Redevelopment, as amended by Colorado

Department of Public Health and Environment (CDPHE)

Colorado Water Conservation Board

(CWCB) Rules and Regulations for Regulatory Floodplains in Colorado

CwCB Floodplain and Stormwater Criteria Manual

Fort Collins Amendments to the Urban Drainage and Flood Control District

City of Fort Collins Criteria Manual

City of Loveland Storm Drainage Criteria (Addendum to the Urban Drainage

City of Loveland and Flood Control District Criteria Manuals, Volumes 1, 2, and 3)

Stormwater Design Standards (Addendum to the Urban Drainage and Flood

Larimer County Control District Criteria Manuals, Volumes 1, 2, and 3)

Town of Windsor Storm Drainage Design Criteria
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12.1.2. Design Guidelines

Where the above standards do not address a certain design criterion or element, the design guidelines
listed in Table 12-2 shall be utilized. Where guidelines conflict, the more stringent shall apply.

Table 12-2 Design Guidelines for Drainage

Author or Agency Title
American Association of State
Highway and Transportation Officials |A Policy on Geometric Design of Highways and Streets
(AASHTO)
Federal ng?lzvg\)/lv,:c)imlnlstratlon Hydraulic Engineering Circular (HEC) No. 12, Drainage of Highway Pavements

FHWA HEC-13, Hydraulic Design of Improved Inlets for Culverts

FHWA HEC-14, Hydraulic Design of Energy Dissipaters for Culverts and Channels

FHWA HEC-15, Design of Roadside Channels with Flexible Linings

FHWA HEC-18, Evaluating Scour at Bridges

FHWA HEC-20, Stream Stability at Highway Structures

FHWA HEC-21, Design of Bridge Deck Drainage

FHWA HEC-22, Urban Drainage Design Manual,

FHWA HEC-23, Bridge Scour and Stream Instability Countermeasures: Experience,
Selection, and Design Guidance-Third Edition
Hydraulic Design Series (HDS) Number 5, Hydraulic Design of Highway

FHWA
Culverts

CDOT Erosion Control and Stormwater Quality Guide

CDOT Consultant Helper: Permanent Water Quality Report,

CDOT CDOT MS4 Permit for Permanent Water Quality Facilities/Structures

City of Fort Collins Floodplain Modeling Report Submittal Guidelines
Larimer County Stream Crossing Guidance
Larimer County Procedural Guide for Floodplain Special Review

12.2 Administrative Requirements

12.2.1. Coordination with Other Agencies and Disciplines

The Contractor shall coordinate all drainage-related issues with affected regulatory agencies. The
Contractor shall include CDOT in all contacts with appropriate regulatory agencies.

The implementation of the conceptual drainage plan, as described in the NEPA approval documents,
DMWQR, and DMDDR, is dependent upon agreements between CDOT and third parties. The agreements
between the third parties and CDOT are anticipated to be completed prior to the execution of the
Contract. The agreements will identify existing and proposed drainage facilities that currently receive
runoff from the Project or off-site basins and that will receive runoff from Project improvements or off-site
basins (see Book 2, Section 6). All proposed designs and construction shall fully comply with the terms of
these agreements.
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12.2.2. Permits

The Contractor shall comply with the requirements of all permits that are necessary for installation and
operation of the Work. The Contractor shall adhere to the following permit requirements. The Contractor
shall refer to Book 2, Section 5 for additional requirements. If conflicts exist between requirements of Book
2, Section 5 and Book 2, Section 12, the more stringent requirement shall apply.

12.2.2.1 Colorado Discharge Permit System, Stormwater Construction Permit
(CDPS-SCP)

Refer to Book 2, Section 5.

12.2.211 Stormwater Management Plan (SWMP)
Refer to Book 2, Section 5.

12.2.21.2 Best Management Practices (BMPSs)
Refer to Book 2, Section 5.

12.2.2.1.3 Temporary Drainage

The Contractor shall be responsible for temporary drainage of the Project area during construction to
provide adequate drainage for each phase or stage of construction. The Contractor shall keep all existing
storm drainage systems used for temporary drainage of the Project in operating condition during
construction. Prior to the start of construction, the Contractor shall locate and clean all existing drainage
systems in accordance with Section 202 of CDOT Standard Specifications. Throughout the duration of the
permit, the Contractor shall continually protect inlets from sediment and pollutants and, if needed, shall
remove any material deposited in the systems. All existing, temporary, and new permanent inlets and
outlets shall be identified on the SWMP Site Map and shall follow the requirements of Section 208 of
CDOT Standard Specifications.

The Contractor shall be responsible for the design and construction of temporary drainage of the Site for
the duration of the Project. Temporary drainage shall comply with Project clear zone requirements.
Temporary drainage shall be designed to avoid hydroplaning and icing for each phase or stage of
construction.

The Contractor shall track all temporary drainage that is installed and provide locations via As-Built plans.
A monthly report shall be prepared that tracks all temporary pipe and inlets installed on the project. It shall
include location and type of pipe and connection to existing fixtures, if required, and resolution for
abandonment or removal after the permanent drainage is in place.

The minimum size for temporary storm drains and cross drains shall be 12 inches. The minimum size of
temporary underdrains shall be 4 inches. The Contractor shall be responsible for selection of material
type for temporary drainage features.

The Contractor shall submit Temporary Drainage Plans to CDOT for Acceptance in accordance with this
Section.

Temporary drainage features shall be constructed in accordance with the Accepted Temporary Drainage
Plans for each phase or stage of construction. The Contractor shall continuously maintain temporary
drainage features until removal or abandonment. All temporary drainage features shall be removed when
they are no longer required unless abandonment is Approved by CDOT. The proposed method and
materials for abandonment of any temporary drainage feature shall be submitted to CDOT for Approval
prior to implementation. Temporary drainage features shall be constructed to comply with Project clear
zone requirements and shall not present hazards to the traveling public.
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12.2.21.4 Erosion Control Management
Refer to Book 2, Section 5.

122215 Inspections
Refer to Book 2, Section 5.

12.2.2.2 Municipal Separate Storm Sewer System
Refer to Book 2, Section 5.

12.2.2.21 lllicit Connections or Discharges
Refer to Book 2, Section 5.

12.2.2.2.2 Mitigation Fund Tracking
Refer to Book 2, Section 5.

12.2.2.3 Construction Dewatering Permit

Refer to Book 2, Section 5 for additional requirements.

12.2.2.4 U.S. Army Corps of Engineers Section 404 Permit
Refer to Book 2, Section 5.

12.2.2.5 Floodplain Regulations

The Contractor will comply with all local, State, and federal regulations associated with potential impacts to
regulated floodplains. Regulated floodplains include the most recent flood hazard areas delineated on
Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) (or Digital FIRMs
[DFIRM]) or shown by more recent studies, local or regional master plans, or local floodplain maps. The
Contractor shall obtain floodplain development permits (FDP), floodplain use permits (FPUP), no-rise
certifications, and map revisions for impacts to floodplains crossing the Project. The Contractor shall
obtain Approval for, and provide all technical analysis and supporting documentation for, necessary work
in regulated floodplains as further described in this Section. The HFS and DMDDR provide information
regarding potential impacts to floodplains and anticipated regulatory processes for obtaining permits, no-
rise certifications, and/or map revisions, as necessary.

12.2.2.6 Senate Bill 212 Requirements

Senate Bill 212, Colorado Revised Statutes 37-92-602 (8) (SB212), contains requirements regarding the
design of new stormwater detention and infiltration facilities and notifications regarding the intention to
operate new stormwater detention and infiltration facilities. On behalf of CDOT and local agencies that will
own and maintain new facilities, the Contractor shall provide the required information for the notifications.
The Contractor shall disseminate notifications for facilities owned by CDOT, as required by the statute.

The Contractor shall design stormwater detention and infiltration facilities to meet Project goals and
requirements and in accordance with the requirements of SB212. Where standards conflict with SB212
requirements, the more stringent requirements shall apply.

12.2.2.7 Senate Bill 40 Requirements

Refer to Book 2, Section 5 for additional requirements.
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12.3 Design Requirements

12.3.1. Drainage Design Software
The following software (most recent or compatible versions) may be used in performing drainage design
calculations.

1. U.S. Environmental Protection Agency 8. Bentley CulvertMaster
(EPA)Storm Water Management Model
(SWMM)

2. U.S. Army Corps of Engineers (USACE),
HEC-River Analysis System (RAS)

FHWA, HY-8

4. Bentley, InRoads Storm and Sanitary

Urban Drainage and Flood Control
District (UDFCD), UD-Detention

10. UDFCD, UD-Full Spectrum Drainage
(FSD)

11. UDFCD, UD-Inlet
12. UDFCD, UD-Rain

Environmental Systems Research 13. UDFCD, UD-Rational

Institute (ESRI), Arc-Geographic

Information System (GIS) 14. UDFCD, UD-BMP
6. FHWA'’s Hydraulic Toolbox 15. Flo-2D
7. Bentley FlowMaster 16. U.S. Bureau of Reclamation (USBR),
SRH-2D

All software used must be capable of creating summary tables for both all individual input values and all
individual output values (including all hydraulic losses) and summary tables of the accumulated results of
the analyses at key locations in the system.

No software or spreadsheets created by the Contractor may be used without Acceptance by CDOT. The
Contractor shall demonstrate the proposed alternative provides analyses and results more adequately than the
aforementioned software. Alternative software shall also provide results of comparable accuracy and reliability prior
to CDOT Acceptance. CDOT is under no obligation to consider alternatives to approved software and
spreadsheets.

12.3.2. Data Collection

The Contractor shall identify all drainage-related issues utilizing available data, including, but not limited
to, requirements imposed by local, State, and federal government regulations and official documents
concerning the Project.

The Contractor shall obtain all relevant storm drainage improvement plans, drainage planning studies,
and drainage reports for the Project area from CDOT, FEMA, and all local agencies, including; Larimer
County, Weld County, Fort Collins, Loveland, Windsor, Timnath, Johnstown, and appropriate Ditch
Companies. The DMDDR includes documentation that relates to drainage adjacent to the project. CDOT
makes no representation as to accuracy, completeness, or adequacy of these documents.

The Contractor shall obtain existing and projected future land uses from all local agencies, as necessary,
to design facilities to be compatible with drainage systems, existing or proposed, on adjacent properties.

The Contractor shall perform detailed mapping and surveys, as required, to verify locations of existing
drainage features necessary for the proposed drainage design. The Contractor shall verify or identify
boundaries, flow patterns, and land uses of drainage basins based on field observations.
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12.3.3. Surface Hydrology

The Contractor shall perform hydrologic analyses for all on-site drainage basins and for all local off-site
drainage areas immediately adjacent to the Project that contribute runoff to on-site drainage basins. Local,
on-site drainage basins shall include those that contribute to new Permanent Water Quality (PWQ) BMPs.
Local, off-site drainage basins shall include those contributing flow onto the Project where flow rates are
not quantified by published documents, and that contribute runoff to new shared PWQ BMPs. The
analyses shall be based on projected future land uses and the Ultimate Configuration.

Design flow rates for cross drains on the Project shall be 100-year flow rates based on available published
design flow rates, unless otherwise described herein. Design flow rates for cross drains are published in
several sources and summarized in the DMDDR.

The Contractor shall perform hydrologic analyses for any locations where published design flow rates are
not available or where changes in off-site drainage patterns or discharges are proposed as a result of the
design of the Project.

12.3.3.1 Design Frequencies

For all CDOT-owned facilities, the design storm frequency shall comply with Table 7.2, Table of Design
Frequencies, in the CDOT DDM, except that the storm drains on I-25 shall be designed for no less than
10-year design storm frequency.

The design storm frequency for all cross drains shall be the 100-year design storm event.

The design storm frequency for all other roadways affected by the Project shall comply with the affected
local agency’s criteria.

12.3.3.2 Precipitation

Precipitation data for all drainage analyses shall be obtained from the Larimer County Stormwater Design
Standards (Addendum to the Urban Storm Drainage Criteria Manual, Volumes 1, 2, and 3). For areas
that are outside the areas discussed in the Larimer County Stormwater Design Standards, National
Oceanic and Atmospheric Administration (NOAA) Atlas 14 precipitation data shall be used.

12.3.3.3 Hydrologic Methods

The Contractor shall perform all necessary hydrologic analyses required to evaluate and satisfactorily
comply with all Project design standards and criteria, except as provided by previously published
documents as described in this Section. The Contractor shall perform the necessary hydrologic analyses
using the following methods:

1. Areas less than 90 acres shall be evaluated using the Rational Method as described in the
UDFCD USDCM. The minimum time of concentration shall be 5 minutes.

2. Areas greater than 90 acres shall be evaluated using the EPA SWMM with the standard 2-hour
Rainfall Distribution.

The hydrologic analyses shall be based on the Ultimate Configuration for I-25 and shall also include
analyses so that the drainage system satisfies all Project design standards and criteria for the Basic
Configuration.
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12.3.4. Hydraulic Structures

12.3.4.1 Roadways

Roadway component geometric configurations shall be designed to provide adequate drainage and avoid
hydroplaning and icing problems, including, but not limited to, avoiding superelevation transitions in sag
vertical curves. Cross slopes shall be in accordance with the requirements of Book 2, Section 13.
12.3.4.11 Roadway Profile

Longitudinal grades shall be in accordance with the requirements of Book 2, Section 13. Where minimum
profile grades cannot be obtained in sag vertical curves, flanking inlets shall be constructed in the curb and
gutter, or adjacent to the solid barrier, as required in the CDOT DDM.

12.3.41.2 Allowable Flow Spreads

The Contractor shall design all roadway and ramp storm drain systems—including gutters, inlets, inlet
spacing, catch basins, laterals, and trunk lines—using the design criteria provided in Table 12-3.

All other roadways outside of CDOT ROW shall comply with the local agency’s criteria.

Table 12-3 Roadway Design Storm and Flow Spread Criteria

Road Classification Design Storm Flow Spread
5-year Shoulder
) 10-year Shoulder plus 3 feet
I-25 and all associated ramps
50-year (sump) Shoulder
100-year (continuous grade and sump) Shoulder plus 4 feet

12.3.41.3 Edge Treatment

In areas where the roadway pavement discharges runoff to Type 7 guardrail or Type 3 guardrail with curb,
inlets shall be used to collect flow from the curb section. Where storm drain systems convey runoff
collected from the roadway to side ditches or channels, the drains shall be piped to the bottom of the
slope. Rundowns shall not be used to convey concentrated flows to the bottom of slopes; CDOT standard
Type 3 Embankment protectors of inlets shall be used at these locations. Erosion protection shall be
constructed at the outfalls. See Drain Outfalls, for more information.

12.3.4.1.4 Roadside Ditches, Open Channels, and Slope Protection

For roadside ditches along all existing and proposed roadways, the design water surface profile shall have
a minimum of 1 foot of freeboard for the 10-year storm frequency peak discharge and shall not exceed
edge of pavement for the 100-year storm frequency peak discharge.

All open channels within the Project shall be designed to capture and convey the 100-year design flow.
Capacity shall be determined using Manning's Equation or backwater analysis at culverts, inlets, and other
hydraulic structures.

All roadside ditch inverts shall be set at least 1 foot lower than the intersection of the ditch side slope with
the bottom of the roadway pavement section to avoid routine exposure of the pavement section to routine
ditch flows. Stabilized subgrade shall not be considered part of the roadway pavement section relative to
this requirement.
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All proposed roadside ditches, swales, or other areas of concentrated flow shall be evaluated to determine
the channel hydraulic shear stresses for 10-year design flows. Where hydraulic shear stresses are found
to exceed the maximum allowable shear stresses, a Turf Reinforcement Mat (TRM) or riprap armoring
shall be designed and placed to protect against the design shear stresses in the proposed ditch or channel
facility. The maximum permissible shear stresses for a TRM Class 3 (CDOT Standard Special Provision
216) must meet or exceed the criteria identified in the CDOT Erosion Control and Stormwater Quality
Guide (2015 rev) or FHWA Design of Roadside Channels with Flexible Linings, HEC-15. Where slopes
exceed the maximum allowable gradient of 5 percent or where the maximum allowable shear stress of 3.1
pounds per square foot is exceeded, embedded riprap armoring or other permanent erosion control treatment
shall be designed and placed to protect against the design shear stresses in the proposed ditch/ channel
facility.

Flexible channel linings shall be designed in accordance with FHWA Design of Roadside Channels with
Flexible Linings, HEC-15. Riprap channel lining shall be designed in accordance with FHWA Bridge Scour
and Stream Instability Countermeasures, HEC-23, or the USDCM (whichever provides the larges rock
size).

All abandoned concrete diversion structures in roadside ditches and open channels shall be removed and
disposed offsite.

12.3.4.2 Cross Drains

Cross drains shall be defined as pipes or culverts that convey water from one side of I-25 to the other. All
cross drains shall be designed for the 100-year frequency peak discharge for the Ultimate Configuration
and Basic Configuration with no inundation of the 1-25 paved shoulders or adjacent properties and no
inadvertent detention or retention.

Hydraulic design of cross drains shall be based on the procedures included in FHWA HDS-5, Hydraulic
Design of Highway Culverts. Hydraulic design data shall be listed on the final design Plans for each cross
drain, including drainage area, peak discharges, allowable headwater elevation, and design headwater
elevation.

The minimum allowable pipe size for cross drains shall be 24 inches in diameter and the pipe or culvert
shall be reinforced concrete. Flared end sections with toe walls or headwalls with beveled edges and
wingwalls shall be provided for all cross drain ends, regardless of size. Concrete aprons with a toe-wall
shall be installed at the ends of box culverts with the necessary scour protection. To reduce culvert
sizes, improved inlets may be utilized. Improved inlets shall be designed based on FHWA HEC-13,
Hydraulic Design of Improved Inlets for Culverts.

All cross drain pipe shall be reinforced concrete with gasketed joints, per CDOT Standard Specifications.

Allowable headwater elevation for the 100-year frequency peak discharge shall be designed as described
in Chapter 9.2.2 of the CDOT DDM. In addition, allowable headwater elevation shall be limited by the
minimum of the following:

. Non-damaging to upstream or adjacent property

. Below outside edge of roadway shoulder elevation

. Headwater to depth ratio requirements shall be as shown in the CDOT DDM, Table 9.3

. No overflow to another drainage basin is allowed

The use of sag pipes or inverted siphons shall not be allowed.
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Cross drains shall be continuous and straight. Bends or turns will not be permitted.

Cross drains that are connected directly to off-site existing drainage systems shall have a manhole
constructed inside and adjacent to CDOT ROW to join the CDOT cross drain to the existing drainage
system. Manholes shall be constructed of the appropriate size and type, according to the CDOT DDM.

All stormwater runoff, either from off-site or on-site areas, shall drain freely to an existing cross drainage or
storm drain system.

12.3.4.3 Storm Drains

Storm drains shall be defined as a network of pipes that connect inlets, manholes, and other drainage
features to an outfall. Cross drains connected to the storm drainage system are considered part of the
storm drain system for the purpose of determining the hydraulic performance of storm drains. Runoff from
within the limits of the Project and draining onto the Project shall be collected and conveyed in a drainage
system designed for the design frequencies included herein. The drainage system shall be designed to
not worsen the existing conditions for properties outside the CDOT ROW or Easement. Ponding will not
be permitted within the Project, except at specifically designed stormwater detention and PWQ BMP
facilities.

Hydraulic analyses and plans for storm drains that are connected to existing storm drain systems
upstream or downstream of the Project must be coordinated with affected local agencies. The hydraulic
analyses shall identify the impacts to the existing storm drain systems caused by the connections and
proposed combined peak design discharges for the overall systems. The Contractor shall obtain
acceptance of the proposed design by local agencies affected by connections to their storm drain systems
and for runoff leaving the Project.

The minimum allowable pipe diameter for storm drain systems shall be 18 inches.
All storm drain pipes shall be reinforced concrete with gasketed joints, per CDOT Standard Specifications.
The use of sag pipes or inverted siphons will not be allowed.

Storm drains shall not decrease in size in the downstream direction. From upstream to downstream, pipe
diameters shall remain constant or increase. All bends and turns shall occur within a manhole or inlet.

The maximum allowable pipe diameter within Mechanically Stabilized Earth (MSE) strap zones shall be
30-inch outside diameter.

12.3.4.3.1 Hydraulic Design of Storm Drains

Storm drain system design shall be performed using hydraulic gradient analysis to account for all friction
losses and minor losses. Friction losses shall be calculated using Manning’s Equation. Minor losses at
junctions, manholes, bends, and other appurtenances shall be calculated based on design procedures in
FHWA HEC-22, Urban Drainage Design Manual.

Storm drains under 1-25 shall be designed with the Hydraulic Grade Line (HGL) at or below the crown of
pipe for the 10-year frequency peak discharge. The Energy Grade Line (EGL) shall be at or below of the
surface of pavement and inlet grates where the pipe is required to convey the 100-year frequency peak
discharge. Local agency criteria shall be followed for storm drain system design outside of CDOT ROW.
The hydraulic and energy gradient for the minor (10-year) and major (100-year) design peak discharges
shall be plotted for all storm drains in each storm drain profile.
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The flow velocity of storm drains shall not be less than 3 feet per second for the 10-year frequency peak
discharge and shall not be greater than 22 feet per second for the 100-year frequency peak discharge.

12.3.4.3.2 Storm Drain Alignment and Profile

Storm drain alignments shall be straight between structures. Profiles of all storm drains shall be straight
grades between structures.

The Contractor shall comply with local agency criteria for storm drains outside CDOT ROW.

12.3.4.3.3 Inlets

Inlets are required at locations to collect runoff within the design controls specified in this Section. In
addition, there are a number of locations where inlets may be necessary with little regard to contributing
drainage area. These locations shall be designated on the plans prior to computations regarding
discharge, water spread, inlet capacity, or bypass. Examples of such locations can be found in Chapter
13.4.2 of the CDOT DDM:

. CDOT M&S Standard Plans inlets shall be used on all CDOT Roadways.
. The following criteria apply to inlets:

o  Type C and Type D inlets shall not be allowed within the roadway pavement limits unless
used in conjunction with embankment protectors.

o  Vane grate inlets shall be used in the shoulders of I-25 Mainline and shall not extend into
adjacent travel lanes.

o Close mesh grates shall be used for Type C and D inlets near pedestrian areas; Concrete
aprons shall be installed on Type C and D inlets.

o  Type 13 or Type C inlets shall be used in conjunction with valley pans.

. Inlet hydraulic efficiency and spacing shall be determined based on design procedures in FHWA
HEC-22, Urban Drainage Design Manual; 100 percent of the bypass flow shall be added to the
next downstream inlet.

e  For a continuous Storm Drain system, maximum inlet spacing shall be designed based on
allowable flow spread or the manhole spacing criteria, whichever is less.

e  The sag vertical curve or sump area on a roadway requires an inlet at the lowest point and
flanking inlets on each side of the lowest inlet to provide relief from debris clogging. Inlets shall
be located such that the design criteria for spread are maintained.

. Inlets are required 10 feet upstream from the point where the street cross slope begins to super-
elevate toward the opposite side to minimize cross street flow. Bypass flow across the I-25
Mainline shall be limited to 0.1 cubic foot per second (cfs) or less. Sump inlets shall not be
placed at the zero point of the super-elevation transition.

e  Trench drains will not be allowed in the traveled way or transverse to traffic flow on the I-25
Mainline.

. Inlets and inlet aprons shall not be located in the travel lanes of the I-25 Mainline or CDOT
Roadways.

e A clogging factor of 50 percent shall be used for sizing single-unit inlet grates. A clogging
factor of 10 percent shall be used for sizing single-unit curb opening inlets. For multiple-unit
inlets, the clogging factor may be reduced as recommended in the UDFCD USDCM, Volume I,
Chapter 7, Section 3.
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12.3.4.3.4

Maintenance access structures shall be incorporated into the storm drain system to provide access for
inspection, cleaning, and other maintenance activities. Maintenance access shall be constructed at all
junctions, changes in pipe size, drops, and grade changes. Maintenance access shall be provided at any
change in horizontal alignment greater than 2 degrees. Maintenance access shall not be located in travel
lanes of I-25 or travel lanes of 1-25 ramps, including travel lanes in the Ultimate Configuration. Inlets
should be used for maintenance access where permitted by pipe sizes according to the CDOT DDM.

Maintenance Access Structures

A lateral that is less than half the size (inside diameter) of the trunkline, and no more than 75 feet long may
be connected to the trunkline with a prefabricated pipe wye or tee connection. Larger laterals shall be
connected to the trunkline with a manhole.

The spacing of maintenance access structures shall be in accordance with the criteria identified in the
CDOT DDM. The spacing of manholes outside of CDOT ROW shall be in accordance with local agency
criteria. For storm drain diameters of 60 inches or greater, manholes shall be located considering site
conditions that provide for staging of large-scale maintenance activities.

Manhole and junction structure floors shall be shaped to fit the pipe inverts to minimize hydraulic losses
within the structure.

Manholes, junction structures, and vaults in roadside areas shall be designed to extend a maximum of 2
inches above the finished grade all around the structure.

12.3.4.4 Water Quality Best Management Practices

The Contractor shall design, construct, and locate all ponds, low impact development (LIDs), and water
quality vaults to the Ultimate Configuration design. Table 12-4 provides a summary of water quality Best
Management Practices (BMPs).

Table 12-4 Water Quality BMPs

Pond Name I-25 Mainline Station Facility Type
State Highway 402 (SH402) Area Sta 3347+00 Proposed Water Quality Ponds
South of Hillsborough Ditch Sta 3383+00 Water Quality Vault
North of Big Thompson River (BTR) Bridge Sta 3418+00 Water Quality Vault
North of BTR Bridge Sta 3419+50 Water Quality Vault
Southeast of U.S. Highway 34 (US 34) Sta 3438+00  |Existing Detention Pond
Interchange
Southeast quadrant of US 34 Interchange Sta 3346+00 Existing Detention Pond
Southwest quadrant of US 34 Interchange Sta 3346+00 Existing Detention Pond
Medical Center of the Rockies Sta 3478+00 Proppsed Detention and Water

Quality Pond

Bus Station Pond Sta 3506+00 Proposed (LID)
Northwest of Union Pacific Railroad (UPRR) - .
Bridge (Private Pond) Sta 3513+00 Existing Water Quality Pond
Crossroads Boulevard Interchange Sta 3557+00 Existing Water Quality Pond
Cache La Poudre Pond 4 Sta 3658+00 Water Quality Pond
Cache La Poudre Pond 3 Sta 3708+00 Water Quality Pond
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Cache La Poudre Pond 2 Sta 3759+00 Water Quality Pond
Cache La Poudre Pond1 Sta 3944+00 Water Quality Pond
Boxelder Pond 1 Sta 4069+00 Water Quality Pond
123441 Water Quality Ponds

The Contractor shall coordinate the design and construction of access roads to ponds with the applicable
owner.

All ponds shall adhere to the extended detention basins (EDB) design guidance as defined in the UDFCD
USDCM. Full spectrum approach is not required.

The Contractor shall adhere to the requirements of Section 37-92-602(8) of the Colorado Revised
Statutes (C.R.S.) for ponds and infiltration facilities. The Contractor shall submit to CDOT all information
required for the statewide notification compliance portal for Acceptance.

All ponds shall include the following:

o A 6-foot minimum width concrete trickle channel with mountable curb to convey nuisance
flows from inflow locations to the primary low-level outlet, and which shall be designed for
maintenance equipment loads

o Pre-sedimentation forebay and micro pool
o Outlet structure shall be flush with the side slope
o Atrash rack is required at all pond outlets and shall be designed per UDFCD USDCM.

o Grades within the basin shall not be less than 0.5 percent unless otherwise Accepted by
CDOT

o Outfalls flowing into a pond shall be placed no less than 6 inches above the bottom of pond
o Emergency spillway

The Contractor shall design and construct water quality and detention ponds to provide for the full Water
Quality Capture Volume (WQCYV) plus the 10-year detention volume for the minor storm, and one-half of
the WQCYV plus the 100-year detention volume for the major storm event.

The Contractor shall design and construct water quality ponds to provide for the full WQCV. Alternate
PWQs for water quality ponds, as shown in CDOT Erosion Control and Stormwater Quality Guide, may
be used with Acceptance from CDOT.

The Contractor shall provide the following:

o 12-foot minimum width access road for maintenance equipment to the inlet and outlet
structure

o 12-foot minimum width access road around the top of the pond or a turn-around area suitable
for maintenance equipment

o A staging area suitable for maintenance activities
o Fall protection, where required

The elevation of the emergency spillway or overflow structure shall be at or above the elevation of the
routed 100-year water surface or at or above the elevation of the WQCV for water quality ponds,
whichever is higher. The emergency spillway or overflow structure shall have the capacity to convey the
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routed 100-year peak discharge. Embankments shall provide a minimum of one foot of freeboard above
the routed 100-year water surface elevation through the emergency spillway.

The low-level outlet of the outlet structure shall include a debris rack with a total opening area at least
twice the area of the low-level outlet.

Detention basin slopes and bottom shall be protected against erosion from inflows and circulation within
the basin.

Slopes of earth embankments for detention facilities steeper than 4:1 will not be allowed unless Approved
by CDOT. Slopes in ponds shall be planted with a seed mix and protected by a soil retention covering per
CDOT Standard Specifications.

Groundwater elevation plans shall be created by the Contractor at all pond locations and submitted to
CDOT for Information. The plans shall show the pond, location of borehole, existing and proposed
contours, groundwater elevation, and depth to groundwater. If groundwater is encountered, measures
shall be taken (e.g., perimeter underdrain system or impermeable liner) to prevent groundwater seepage
into the pond. Groundwater shall not pass through the forebay, trickle channel, or micropool.

All pond design calculations, geometry, and details shall be provided to CDOT as part of the Drainage
Report.

12.3.4.4.2 Water Quality Vaults

The contractor shall prepare, design, and submit shop drawings of water quality vaults to the Engineer for
approval. The shop drawings shall detail horizontal and vertical dimensioning as well as joint type and
locations. At a minimum, the proposed water quality vaults must provide the following:

Performance
A. Removal Efficiencies

1. The WQ Vault shall be sized to either achieve an 80 percent average annual reduction in
the total suspended solid load or treat a flow rate designated by the applicable
jurisdiction.

2. The WQ Vault shall be capable of capturing and retaining 100 percent of pollutants
greater than or equal to 2.4 millimeters (mm) regardless of the pollutant’s specific gravity
(i.e.: floatable and neutrally buoyant materials) for flows up to the device’s rated-
treatment capacity. The WQ Vault shall be designed to retain all previously captured
pollutants addressed by this subsection under all flow conditions. The WQ Vault shall be
fitted with a 2400 micron or stainless steel screen.

3. The WQ Vault shall be capable of capturing and retaining total petroleum hydrocarbons.
The WQ Vault shall be capable of achieving a removal efficiency of 92 and 78 percent
when the device is operating at 25 and 50 percent of its rate-treatment capacity. These
removal efficiencies shall be based on independent third-party research for influent oil
concentrations representative of storm runoff (20 + 5 mg/L). The WQ Vault shall be
greater than 99 percent effective in controlling dry-weather accidental oil spills.

B. Hydraulic Capacity

1. The WQ Vault shall provide verified treatment performance up to and including the rated
treatment capacity of the selected unit: treatment capacity, cfs (L/s), = 1.1 (31.2); internal
bypass capacity, cfs (L/s), = 14.0 (396). The treatment performance shall be verified
through a nationally or regionally accredited testing protocol.
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The WQ Vault shall convey the flow from the peak storm event of the drainage network,
in accordance with required hydraulic upstream conditions as defined by the Engineer. If
a substitute WQ Vault is proposed, supporting documentation shall be submitted that
demonstrates equal or better upstream hydraulic conditions compared to that specified
herein. This documentation shall be signed and sealed by a Professional Engineer
registered in the State of the work. All costs associated with preparing and certifying this
documentation shall be born solely by the Contractor.

C. Storage Capacity

1.

The WQ Vault shall be designed with a sump chamber for the storage of captured
sediments and other negatively buoyant pollutants in between maintenance cycles. The
minimum storage capacity provided by the sump chamber shall be in accordance with the
volume listed, Minimum Sump Storage Capacity, yd® (m?), = 1.3 (1.0); The boundaries of
the sump chamber shall be limited to that which do not degrade the WQ Vault’s treatment
efficiency as captured pollutants accumulate. The sump chamber shall be separate from
the treatment processing portion(s) of the WQ Vault to minimize the probability of fine
particle resuspension. In order to not restrict the Owner’s ability to maintain the WQ
Vault, the minimum dimension providing access from the ground surface to the sump
chamber shall be 20inches in diameter.

The WQ Vault shall be designed to capture and retain Total Petroleum Hydrocarbons
generated by wet-weather and dry-weather gross spills and have a capacity listed,
Minimum Oil Storage Capacity, gal (L), 131 (496).

The manufacturer shall have 5 years of documentable experience designing and constructing WQ Vaults.

12.3.443

The Contractor shall coordinate the design and construction of the low impact design to address
permeant water quality in the proposed park and ride parking lot. UDFCD provides direction on design
and use of a porous landscape detention (PLD) area/bioretention/raingarden. Design elements shall

include:

Low Impact Design:

Provide storage volume and WQCYV based on a 12 hour drain time.

Provide maximum WQCV ponding depth of 12 inches

Maximum 4:1 side slopes

Provide a minimum of 18 inches of growing medium to all for the establishment of vegetation

Vegetation must consist of drought tolerant species that thrive in sand soils with a native seed

mix.

Determine type of filtration system is required:

@)

No-Infiltration: Requires underdrain and an impermeable liner that prevents infiltration of
the stormwater into the subgrade soils

Partial Infiltration: No impermeable liner allows for some infiltration. An underdrain will
remove water that is not infiltrated

Full Infiltration System: Requires an infiltration rate of 2 times the rated needed to drain
the WQCYV over 12 hours

For no infiltration systems, provide an impermeable geomembrane liner or geotextile separator
fabric on the bottom and sides of the basins, providing at least 9 inches of cover over the
membrane.
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¢ If underdrains are used, provide a control orifice sized to drain the design volume.
o Minimum orifice size of 3/8 inch to avoid clogging
o Space pipes a maximum of 20 feet on center
o Provide cleanouts to enable maintenance

o Place underdrain within a 6 inch thick section of CDOT Class B or Class C filter material

12.3.4.5 Off-Site Drainage Systems

Where the DMDDR indicates that post-project peak flows will be discharged off-site without detention, or
compensating flow reductions from adjacent EDBs, the Contractor shall assess the impacts of the increase
in peak flows on the downstream system and provide a report to CDOT for review and Approval. The
report shall provide information regarding the source and amount of flows discharged off-site and the
characteristics of the off-site system receiving the increase in peak flow. The report shall include options
for mitigating the increase in peak flows to the off-site system. The report also shall include a record of
communications with the owner of the off-site system and their stated position on how to address potential
impacts due to the increase in peak flows.

The Contractor shall take immediate temporary action to mitigate potential impacts due to the increased
peak flows while awaiting Approval for proposal to provide permanent mitigation of potential impacts.

The Contractor shall mitigate the increase in anticipated peak flow rates, if necessary, based on the local
agency direction and as Approved by CDOT.

12.3.4.6 Bridge Deck Drainage

See Book 2, Section 15 for more information on Bridge Deck Drainage.

12.3.4.7 Stormwater Pumping Stations

The use of stormwater pumping stations shall not be permitted.

12.3.4.8 Drain Outfalls

Cross Drain and Storm Drain outfalls shall be designed such that the outlet elevation matches the
receiving drainageway flowline. Outfalls shall be oriented in a downstream direction and designed to
minimize existing habitat disturbances during construction.

Permanent erosion protection shall be provided at all outfalls and along the drainage flowlines where
needed. Energy dissipaters shall be designed in accordance with FHWA HEC-14, Hydraulic Design of
Energy Dissipaters for Culverts and Channels, or UDFCD Design of Low Tailwater Riprap Basins for
Storm Sewer Pipe Outlets.

All drain outfalls require either a headwall or end section. End sections or headwalls shall be used for
drains 48 inches and smaller. A headwall shall be used for any drain 54 inches and larger. Saddle
headwalls shall not be used. Concrete pipe joint fasteners for end sections shall be installed so that a
minimum of 15 linear feet of the outlet end of the pipe are mechanically locked together.

The effect of tailwater in the receiving drainageway on the hydraulics of the outfall shall be evaluated. The
design frequency of the tailwater of the receiving drainageway shall be based on the comparison of
design discharge frequencies for coincidental occurrence included in FHWA HEC-22, Urban Drainage
Design Manual.
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Grouted boulder rundowns must extend down to bedrock or to at least 2 feet below the ultimate scour
depth in the channel in the receiving water, whichever is less.

12.3.5. Scour and Erosion Control

Existing scour, rill, or channel erosion, slope failures, and areas with poor vegetative cover within the
Project limits shall be identified and corrected by the Contractor.

Bridges over drainageways shall be designed in accordance with the CDOT DDM and the CDOT Bridge
Design Manual. Scour analyses shall be completed for all existing and proposed Bridges based on the
procedures in the FHWA HEC-18, Evaluating Scour at Bridges, and HEC-20, Stream Stability at Highway
Structures. Scour countermeasures shall be designed in accordance with the FHWA HEC-23, Bridge
Scour and Stream Instability Countermeasures: Experience, Selection, and Design Guidance-Third
Edition. Outlet protection for culverts shall be designed in accordance with the standards of the USDCM,
Chapter 9, Section 3 or FHWA HEHEC-14, Hydraulic Design of Energy Dissipaters for Culverts and
Channels or USDCM, Design of Low Tailwater Riprap Basins for Storm Sewer Pipe Outlets.

The following minimum criteria apply to riprap layer thickness:
e Thickness shall not be less than the spherical diameter of the Dioo stone or less than 2.0 times the
spherical diameter of the Dso stone, whichever results in the greater thickness.
e Thickness shall not be less than 12 inches for practical placement.

e The thickness determined by the Criteria above, shall be increased by 50 percent where the riprap
is placed underwater to provide for uncertainties associated with this type of placement.

e Stones greater than the Dioo spherical diameter shall not be used.
e  Minimum Dso shall not be less than 9 inches.

e Geotextile (Erosion Control Class 1) shall be used under all riprap per CDOT M&S Standards.

12.3.6. Sub-Drainage Systems

Sub-drainage systems (e.g., underdrains) shall be designed in accordance with the CDOT DDM. Sub-
drainage systems shall not be discharged to the stormwater system.

Groundwater may be encountered during construction of this Project. If groundwater is day-lighted to the
ground surface via storm drains (point source), a Subterranean Permit from CDPHE will be required. Upon
completion of the Project, the permit shall be transferred to CDOT. The Contractor shall be responsible for
obtaining the permit. Refer to subsurface analysis in Book 2, Section 10.

If underdrains are found to exist in certain locations, the Contractor shall preserve the capacities and
functionality of all existing groundwater drains encountered during construction, or replace drains if
impacted by construction. Geotechnical investigations conducted for the Project are provided in the
Reference Documents.

If the Contractor encounters wells or springs within the project limits, the Contractor shall protect the flow
guantity, water quality, access, and availability of the wells and springs during and after construction.
12.3.7. Irrigation Facilities

All irrigation ditches, canals, and laterals crossing the Project shall be protected and preserved in-place
and the Contractor shall ensure that all facilities are maintained so that normal ditch operations are
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uninterrupted. The Contractor shall coordinate with the appropriate Ditch companies to identify and
mitigate any potential disturbance to the irrigation facilities or operations. All Irrigation facilities shall be
cleaned prior to Final Acceptance.

The Contractor shall limit stormwater discharges to irrigation ditches to be equal to or less than pre-project
discharges.

See Table 12-5 for information regarding issues related to Ditch facilities potentially affected by the Project.
For additional information on irrigation crossing, see Book 2, Section 6.
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Table 12-5

Irrigation Summary Table

Irrigation Crossing

Irrigation Ditch Name

Irrigation Owner

Consolidated Home Supply Ditch and

Sta 3338+00 Gard Lateral Ditch Reservoir Co.

Sta 3358+00 Gard Lateral Ditch Consolid'ated Home Supply Ditch and
Reservoir Co.

Sta 3383+00 Hillsborough Ditch Hillsborough Ditch Company

Sta 3457+50 Farmers Ditch Farmers Ditch

Sta 3480+00 Loveland and Greeley Canal Greeley-Loveland Irrigation Ditch

Sta 3660+00 Louden Ditch Louden Irrigating Canal and Reservoir
Company

Sta 3730+00 Fossil Creek Tributary North Poudre Irrigation Company

Sta 3758+06 Fossil Creek North Poudre Irrigation Company

Sta 3766+38 Fossil Creek Outlet Louden Irrigating Canal and Reservoir
Company

Sta 3788+10 Lake Canal Lake Canal Reservoir Company

Sta 3808+91 Lake Canal Lake Canal Reservoir Company

Sta 3821+00 Lake Canal Lake Canal Reservoir Company

Sta 3880+50 Boxelder Ditch Cache La Poudre Reservoir Company

Sta 3902+01 Boxelder Ditch Cache La Poudre Reservoir Company

Sta 3966+98 Lake Canal Lake Canal Reservoir Company

Sta 4009+33 Lake Canal Lake Canal Reservoir Company

Sta 4051+18 Lake Cache La Poudre Lake Canal Reservoir Company

Sta 4051+99 Lake Cache La Poudre Lake Canal Reservoir Company

Sta 4059+97 Boxelder Tributary Lake Canal Reservoir Company

Sta 4063+83 Lake Cache La Poudre Lake Canal Reservoir Company

12.3.8. Floodplains

The Project will impact several FEMA and/or locally regulated floodplains (1-percent and 0.2-percent
annual chance) associated with at least three flooding sources, including Big Thompson River, Cache la
Poudre River, and Boxelder Creek. Several other flooding sources either will not be impacted by the
project (Cooper Slough) or do not have a FEMA/local regulated floodplain (Fossil Creek). The floodplains
and the anticipated regulatory requirements are discussed in more detail in the HFSs and the DMDDR.
The Contractor shall comply with all local, State, and federal regulations associated with the proposed
modifications located in regulated floodplains. Receiving Approval of required floodplain permits, no-rise
certifications, and map revisions will require close coordination with CDOT and the local agencies to
comply with local agencies’ permit applications and submittal requirements. Local agencies affected or
potentially affected by the proposed changes to a regulatory floodplain shall be notified and approve of

the proposed changes.

The Contractor shall obtain Floodplain Development Permits and/or other similar permits from the
appropriate local agencies for any Work associated with the Project that is within or will impact regulated
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floodplains prior to any grading and/or construction within the limits of the regulated floodplains. The
Contractor shall provide all additional surveying, analyses, recertification, and mapping required to
document proposed and constructed changes to the regulated floodplains.

Where applicable and required by local and/or FEMA regulations, the Contractor shall obtain Approval of
Conditional Letter of Map Revisions (CLOMRS) and/or “No-Rise” certifications prior to commencing work
within the regulated floodplains. Upon completion of construction in the floodplains, the Contractor shall
obtain As-Built data reflecting all changes located in the floodplain. The As-Built data shall be utilized to
compile and submit Letter of Map Revisions (LOMRSs) and no-rise recertification for local review and
acceptance. After local acceptance, CLOMRs (if required) and LOMRs shall be submitted to FEMA for
final review and approval. The Contractor shall be responsible for all local agency and FEMA
submittal/review fees associated with the permit applications and flood map revision requests.

The anticipated primary and adjacent jurisdiction local review agencies for the floodplain permitting, no-
rise certification, and FEMA map revisions and their respective administrative contacts are shown in
Table 12-6.

Table 12-6 Anticipated Local Agency Floodplain Jurisdiction Contacts for the Project

Local Jurisdiction Contact
Flooding Source Primary
(Adjacent) Name Telephone

. ! Larimer County Eric Tracy 970-498-5729

Big Thompson River )
(Johnstown) (John Franklin) (970-587-4664)
Larimer County Eric Tracy 970-498-5729
Cache la Poudre River (Fort Collins) (Marsha Hilmes-Robinson) (970-224-6036)
(Timnath) (Eric Furman) (970-488-2162)
Fort Collins Marsha Hilmes-Robinson 970-224-6036
Boxelder Creek (Larimer County) (Eric Tracy) (970-498-5729)
(Timnath) (Eric Furman) (970-488-2162)

Notes:

1. Contact information provided may change.

2. Cache la Poudre River Floodplain impacts include the Main Channel Crossing and the [-25 Divided Flowpath
(IDF) Crossing at Kechter Road.

3. Windsor and Loveland are not anticipated to be located within potentially impacted floodplains.

Prior to design work in the Big Thompson River Floodplain, the Contractor shall obtain the Best Available
Model from Larimer County.

12.3.9. Area-Specific Drainage Requirements and/or Information

12.3.9.1 Louden Irrigation Ditch
See Book 2, Section 6.

12.3.9.2 Kechter Inundation Area
The Work shall be consistent with Section 12.3.8.
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12.3.9.3 Fossil Creek Reservoir Outlet
The existing 6-foot by 3-foot culvert is proposed to be replaced in-kind.

A water quality pond is proposed at the west end of the culvert, which will allow for treatment of roadway
runoff prior to being piped under 1-25 and continuing in the FCROD or Fossil Creek drainage way to the
east.

12.3.9.4 Boxelder Creek Crossing

Flood flow reduction improvements were part of the Gray’s Lakes project implemented in the watershed
prior to this I-25 project. All four cells of the cross drainage culverts are currently open to convey the
FEMA-approved 100-year flood flow rate to continue westerly under 1-25 and prevent the overtopping of I-
25 south of the main channel crossing, per the Boxelder Alliance CLOMR.

Erosion Buffer standards of Chapter 10 of the City of Fort Collins Municipal Code require an erosion
stability analysis be prepared for any disturbed channel area in the main channel of Boxelder Creek at the
I-25 4-barrel culvert crossing between Prospect Road and SH 14.

There are 2 distinct flowpaths in this area designated as Zone AE high risk floodplains and floodways,
including Boxelder Creek and the Boxelder Overflow (Overflow). The proposed footprint of the Project
extends into the Overflow floodway and flood fringe.

The Overflow will be eliminated by a LOMR that is currently being prepared by the Boxelder
Alliance. The Contractor shall understand the following conditions exist today for planning and
management:

e The existing effective floodplain limits are regulatory; governance process in 44CFR requires a
permit process with affected local agencies.

e The LOMR will provide updated flood risk information that can identify reductions to SFHAs
through a technical review, public process, and a period of public compliance.

e The approved CLOMR (Case #15-08-0329R) provided public process, technical review and on-
the-ground capital improvements that are now complete and fully functional.

In order to make these non-structural improvements, the following provisions shall be used to document
compliance with federal, state, and local NFIP regulations and floodplain ordinance provisions;

e The Contractor shall obtain a floodplain use permit (FPUP) and no-rise permit for the
improvements in the Overflow floodway and flood fringe.

e The no-rise certification shall be supported using the existing condition from the LOMR submitted
by the Boxelder Alliance after all local agencies have approved the submittal and the LOMR
application is submitted to the LOMC Clearinghouse for formal review.

e The no-rise provisions are predicated on the Contractor's commitment to isolating all work to the
eliminated Overflow floodway and flood fringe, and recognizing the Project isn't actually impacting
risk on the ground or adding structural development in the CLOMR-affected Overflow reach.

Approvals of the FPUP, no-rise certifications and permits shall be executed as outlined herein.

12.3.9.5 Cache la Poudre River Crossing
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The channel section under the Cache la Poudre River Crossing shall be graded to accommodate the
existing 100-year discharge rates and base flood elevations.

The channel section shall be constructed to allow for future widening to convey the future 100-year
consolidated flow rate.

12.3.9.6 SH 402 Interchange

Design is underway and will be noted as part of the final RFP.

12.3.9.7 Hillsborough Irrigation Ditch

Currently, 1-25 drainage is released into this ditch. Proposed improvements shall treat the additional
impervious area with a water quality vault and release into the Hillsborough Ditch.

12.3.9.8 Big Thompson River Crossing

The existing bridges at this crossing shall be widened into the existing median. Scour mitigation is
necessary for the existing bridges. See the Preliminary Draft Baseline Hydraulics Report for the Big
Thompson River at Interstate 25 (AECOM, concurrent with the Project).

Storm drainage is set to a minimum at the 100-year water surface elevation as detailed in the previous
mentioned study.
12.3.9.9 Great Western Railway Crossing

Currently, a field in the northwest quadrant drains to the north abutment. The Contractor shall mitigate
erosion and provide positive drainage.

An existing pipe which drains the field onto the northwest quadrant must be protected in place.

12.3.9.10 US 34 Interchange Ponds

The Contractor shall verify previous analysis conducted by others for all three existing detention ponds.
It is anticipated that the Project will continue to release roadway runoff into the existing ponds without
modification.

12.3.9.11 Farmers Ditch

Currently, 1-25 drainage releases into median and roadside ditches. The Contractor shall coordinate with
the Ditch Company for any potential additional runoff (see Book 2, Section 6).

12.3.9.12 Medical Center of the Rockies PWQ Pond

The Project will release roadway runoff into this existing detention and water quality pond. As a result, the
Contractor shall evaluate the permanent water quality pond for necessary improvements. The maximum
release rate into the Greeley Loveland Canal shall be 1.25 cfs.

The Contractor shall coordinate with the private developer and Greeley Loveland Canal.
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12.3.9.13 Private Pond: Northwest of Union Pacific Railroad Bridge and 1-25

The Final Drainage Report, Crossroads Boulevard Bridge Replacement Project, (AECOM, 2016) provides
documentation for the history of the pond design. The Contractor shall evaluate the pond for necessary
improvements.

The Contractor shall coordinate with the private developer.

12.3.9.14 Crossroads Boulevard Interchange Existing Permanent Water Quality Best
Management Practices

The Final Drainage Report, Crossroads Boulevard Bridge Replacement Project, (AECOM, 2016) provides
documentation for two detention ponds, two PWQ and detention ponds, and the one vault. The
interchange will not require modifications.

12.4 Construction Requirements

The As-Built EDB mapping shall be included in the As-Built Plans. This work shall be provided to CDOT
prior to Final Acceptance. The Contractor shall map all new and existing (remaining) outfalls for inclusion
into CDOT’s GIS system.

The Contractor shall resolve all conflicts between Utilities and proposed drainage improvements in
accordance with Book 2, Section 7.

12.4.1. Pipe Material Selection Policy

The Contractor shall comply with the CDOT Design Bulletin Pipe Material Selection Policy, except where
required pipe materials are specified herein. The most current version, as signed by the CDOT Chief
Engineer at the time of the Proposal Due Date, shall be utilized.

Clarifications of the CDOT Pipe Material Selection Policy are as follows:

The Contractor shall sample soil and water.
References to "Project Manager" in the Guide shall be the Contractor.

The Contractor shall provide a sampling schedule for pipe selection to CDOT for review 30 Days after
issuance of the First Notice to Proceed (NTP1).

Pipe material selection shall be submitted as part of the Drainage Reports.

Aluminum alloy pipe and high-density polyethylene (HDPE) and polyvinyl chloride (PVC) shall only be
used with CDOT Approval.

Storm Drains that are both parallel to and within the strap zone of retaining walls shall be solid wall plastic
conduit.

12.4.2. Materials for Water Quality Vaults

The contractor shall design water quality vaults and submit shop drawings to the Engineer for approval.
The shop drawings shall detail horizontal and vertical dimensioning as well as joint type and locations.

A. Housing unit of stormwater treatment device shall be constructed of pre-cast or cast-in-place
concrete, no exceptions. Precast concrete components shall conform to applicable sections
of ASTM C 478, ASTM C 857 and ASTM C 858 and the following:
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1. Concrete shall achieve a minimum 28-day compressive strength of 4,000 pounds per
square-inch (psi);

2. Unless otherwise noted, the precast concrete sections shall be designed to withstand
lateral earth and AASHTO H-20 traffic loads.

Cement shall be Type Ill Portland Cement conforming to ASTM C 150;
4. Aggregates shall be conform to ASTM C 33;

Reinforcing steel shall be deformed billet-steel bars, welded steel wire or deformed
welded steel wire conforming to ASTM A 615, A 185, or A 497.

6. Joints shall be sealed with preformed joint sealing compound conforming to ASTM C 990.

7. Shipping of components shall not be initiated until a minimum compressive strength of
4,000 psi is attained or five (5) calendar days after fabrication has expired, whichever
occurs first.

B. Internal Components and appurtenances shall conform to the following:

1. Screen and support structure shall be manufactured of Type 316 and 316L stainless steel
conforming to ASTM F 1267-01;

2. Hardware shall be manufactured of Type 316 stainless steel conforming to ASTM A 320;

3. Fiberglass components shall conform to the National Bureau of Standards PS-15 and
coated with an isophalic polyester gelcoat and

4. Access system(s) conform to the following:

a. Manhole castings shall be designed to withstand AASHTO H-20 loadings and
manufactured of cast-iron conforming to ASTM A 48 Class 30.

12.4.3. Project Special Provisions

Subsection 603.03 shall include the following:

The Contractor shall provide a mockup for any connection between HDPE pipe and concrete drainage
facilities for CDOT review and Acceptance prior to construction.

Subsection 603.07(a) shall include the following:
Joints for all circular and elliptical reinforced pipes shall be made with confined rubber gaskets.
Reinforced concrete collars shall be required at all nonstandard joints (not tongue and groove or bell
and spigot), and at all connections to existing pipe.

Subsection 603.07(c) shall include the following:
All welding of HDPE pipe and fittings will be performed by qualified and certified personnel trained by
Extrusion Welding. Certifications shall be provided to CDOT prior to performing any welding for the

Project.

Subsection 624.03 shall include the following:
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Joint systems for cross drains and storm drains shall be watertight. All storm drain and cross drain
segments between junction structures, including inlets, and between the ends of cross drains must be
video or TV inspected following installation and backfill. Video/TV inspection shall be sufficient to clearly
inspect the circumference of each joint to verify joint construction is in accordance with the manufacturer’s
recommendations and Contract Documents. The Contractor shall provide a DVD of videos and inspection
reports for each inspected segment. Reports shall identity the location of any discovered deficiencies and
the proposed method of correction. Prior to construction, the Contractor must submit a Method Statement
for constructing watertight joints for approval by CDOT. Construction and inspection of joints shall be
performed by the Contractor in accordance with methods approved by CDOT. Should any installations fail
to meet the requirements, it shall be corrected at the Contractor’s expense so that inspection requirements
are satisfied.

12.5 Deliverables

12.5.1. Drainage Reports

12.5.1.1 Master Drainage Report

The Contractor shall prepare a Master Drainage Report and submit it to CDOT for Acceptance concurrent
with the Preliminary (30% Level) Plan Package. The Master Drainage Report shall show how the
Contractor’s design meets the Reference Design and Ultimate Configuration, as discussed in this
Section.

12.5.1.2 Interim Drainage Reports

The purpose of an Interim Drainage Report is to actively capture and document all changes to design
between the Master and Final Report submittals. Interim Drainage Reports shall be submitted by the

Contractor to CDOT for Acceptance. The Contractor shall create and include an index of changes to

design with each Interim Drainage Report submittal.

12.5.1.3 Final Drainage Reports

The purpose of the Final Drainage Report is to integrate all Accepted Interim Drainage Reports into one
stand-alone report for the Project. The Final Drainage Report shall be prepared by the Contractor and
submitted to CDOT for Acceptance prior to Notice of Final Acceptance. The Contractor shall include a
summary index that incorporates all interim report changes with the Final Drainage Report submittal. No
addenda to the Final Drainage Report shall be permitted.

12.5.1.4 Documentation Procedure

Drainage Reports shall follow the documentation procedure in Chapter 4 of the CDOT DDM and shall
include the following:

Basic design data, design assumptions, hydrologic and hydraulic methodologies, assumptions, model
inputs and outputs, detailed calculations, computations and computer printouts, relevant design criteria,
circumstances influencing design, discussion of all drainage issues and drainage facilities, appropriate
maps, figures, and plans

Rationale for sizing and selection of all drainage elements, including catch basins, storm drain systems,
cross drains, ditches, swales, PWQs, detention facilities, and pipe materials selection

Hydraulic data sheets with a summary of hydraulic design information for each storm drain and cross
drain
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A delineation of contributing basins, existing drainage patterns for both highway and cross-drainage
flows, drainage parameters, inflow hydrographs for detention basins, detention basin sizing, discharge
characteristics, discharge hydrographs for detention basins, detention times, and other information
necessary for the design of the drainage system; all drainage reports shall include documentation of
tributary flows from areas outside of each construction segment, as defined by the Contractor.

Documentation that the proposed runoff will be controlled and treated in accordance with this Section and
all drainage and water quality Permits

Documentation of existing drainage discharge rates, outfall locations, and pond release rates
Documentation of the impact of proposed drainage designs on existing drainage facilities
Documentation of compatibility with the Ultimate Configuration

Calculations, analysis, and all related information used in developing conclusions and recommendations
for PWQs in accordance with CDOT PWQ requirements.

In addition to the documentation procedure in Chapter 4 of the CDOT DDM, the Contractor shall follow
the report outline below. The section and subsection headings shall be maintained at a minimum. If a
section or subsection is not used, the reason it is not applicable to the Project shall be specified. New
sections or additional subsections shall be added as necessary to fully document the drainage design.
12.5.1.5 Drainage Report Outline

The Drainage Reports shall follow the report outline below. New sections or additional subsections shall
be added as necessary to fully document the design:

Table of Contents

1. INTRODUCTION
A. Location of Improvements
B. Description of Improvements
C. Discussion of Drainage Investigation
2. CROSS DRAINAGE, DRAINAGEWAY, AND IRRIGATION DITCH CROSSINGS
A. Location and General Discussion
B. Hydrology and Design Flow Development
i. Information Sources
Agency Coordination (i.e., FEMA, local agencies)
Description of Structural Design (i.e., for non-CDOT standard concrete box culverts)
Hydraulic Design
Irrigation Ditch Crossings

Drainageways and Floodplains

I G mmoo

Scour Analysis
. Bank Stabilization
3. ROADWAY DRAINAGE SYSTEMS

A. General Discussion
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B.

Design Coordination

i. Adjacent Segments

ii. Agency Coordination

Drainage Basin Delineations and Characterization
i. Existing Basins

ii. Proposed Basins

Hydrology and Design Flow Development
Pavement, Median and Roadside Drainage
i. Inlet/Catch Basin Spacing Design

ii. Storm Drain Design

iii. Roadside Ditch and Channel Design

iv. Erosion Control Design

4. PERMANENT BEST MANAGEMENT PRACTICES

A. Assumptions and Methodologies
i. Allowable Release Rate Discussion
B. Hydrology and Hydraulics
i. Storage and Outlet Design Documentation
C. Adherence tothe CDOT MS4 Permit and PWQ requirements
i. Compliance with Mitigation Fund tracking requirements
REFERENCES
6. APPENDICES
A. Hydrologic Analysis
i. On-Site Hydrology
ii. Off-Site Hydrology
iii. Precipitation Data
iv. Soil Survey
v. Land Use
vi. FEMA Maps
B. Hydraulic Analysis
i. Spread width, Inlet and Storm Drain Calculations
i. Roadside Ditch and Channel Calculations
iii. Hydraulic Grade Line Calculations
iv. Drain Outfalls, Scour and Erosion Control Calculations
v. Sub-Drainage Systems
C. Permanent Best Management Practices
Draft Request for Proposal 12-27

January 27, 2017



Draft Request For Proposal

North 1-25 Express Lanes, Johnstown to Fort Collins
IM 0253-255, Sub Account 21506

Book 2 — Technical Requirements

Section 12 — Drainage

i. Extended Detention Basin Calculations
ii. Stage Storage Calculations
iii. Trickle Channel Calculations
iv. Water Quality Structure Calculations
D. Basin Maps
i. Existing and Proposed On Site Basin Maps
ii. Off Site Basin Maps (full size 22-inch by 34-inch sheets)
Floodplain Development Permits and Map Revision Documentation
F. Maintenance Exhibit
The Contractor shall submit to CDOT one hard copy of the Master Drainage Report, one hard copy of all
Interim Drainage Reports, and three hard copies of the Final Drainage Report for Acceptance. All
Drainage Reports shall be signed and sealed. The Contractor also shall submit to CDOT an electronic
copy of all signed and sealed drainage reports in a format compatible with Adobe PDF. All drainage

reports shall include electronic copies of all computer analysis input and output files in the native file
format.

12.5.2. Water Quality Reports
Refer to Book 2, Section 5.

12.5.2.1 Water Quality Report Outline
Refer to Book 2, Section 5.

12.5.3. Drainage Design Plans

The Contractor shall prepare plans for all drainage-related facilities for the Project in a format that follows
the documentation procedure in Chapter 4 of the CDOT DDM, and the CDOT CADD Manual, and CDOT
Drafting Manual.

The Contractor shall submit all applicable plans with each Drainage Report.

All deliverables shall follow the Quality Management Plan (QMP) for the Project as described in Book 2,
Section 3.

The Contractor shall include the following for all drainage plan deliverables:

1. PLANVIEW

A. Provide the location of all existing and proposed storm drains. Provide a label for each
proposed storm drain location. The Contractor shall establish a labeling system that is specific
to each proposed storm drain system and provide a table to summarize all pertinent
information. The table shall include, at a minimum, the drain line and sheet number where the
profile can be found.

B. Provide the location of all existing and proposed inlets, manholes, end sections, and outlet
protection. Provide a label for each proposed inlet, manhole, end section, outlet structure, and
outlet protection. Include a table that summarizes all pertinent information. The table shall
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include, at a minimum, the label identification (ID), station and offset, item, length, pay depth,
and notes.

C. Provide all existing and proposed grading.
D. Provide all Utility locations and relocations.
E. Provide location of ROW lines.

2. PROFILES

A. Provide profiles for all proposed storm drains. Include the label ID from plan view sheets,
station and offset, invert elevations, rim elevations, structure depth, slopes, sizes, material,
Utility crossings, existing and proposed finished grade lines, the design flow for the 10-year
and 100-year event, and the calculated HGL for the 10-year and 100-year event.

B. Provide profiles for all proposed cross drains. Include the label ID from plan view sheets,
station and offset, invert elevations, slopes, sizes, material, utility crossings, and existing and
proposed finished grade lines. Provide the drainage area of contributing basin, 100-year
discharge, and headwater elevation on all applicable profile sheets for cross drains.

3. DRAINAGE DETAILS
A. Include details for all non-standard CDOT items.
4, PWQ BMP DETAILS FOR EDB

A. Provide each EDB in plan view. Provide existing and proposed contours that define limits of
overall facility. Include access roads, overflow location or structure, forebay, trickle channel,
micro-pool, emergency spillway, and outlet structure. Include all locations of Utilities and
property lines. Include point labels to define location and elevations within the facility.

B. Provide atable summarizing each point label. The table shall include at a minimum the point
label, station and offset, northing, easting, elevation, and notes.

C. Provide a cross section of the EDB from where flows enter the pond to the outlet structure.
Label elevations for the WQCV. Include slopes and elevations of all features.

D. Provide a geometry plan of the EDB from where flows enter the pond to the outlet structure.
Include access roads.

E. Provide specific details for the forebay, trickle channel, micro-pool, emergency spillway, and
outlet structure.

12.5.3.2 Temporary Drainage Plans

Temporary Drainage Plans shall be submitted concurrently with each Traffic Control Plan (TCP) and any
major revision to the TCP and shall address temporary drainage for each phase or stage of construction.
The Temporary Drainage Plans shall demonstrate adequate drainage to avoid hydroplaning and icing
problems and include the following, at a minimum:

1. Catchment areas for each existing, temporary, or permanent drainage feature (pipes, inlets,
ditches, etc.) that are planned to be utilized for temporary drainage; each drainage feature shall
be identified by size and type and be sized appropriately for the respective catchment area; the
minimum size pipe for temporary drainage shall be 12 inches

2. Drainage feature materials, which shall be identified in the plans and be selected to prevent
damage or failure while in service

3. Location, method, and details for temporary connections to any drainage system
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4. Method of restoring impacts from temporary connections to drain systems that are to remain when
connections are removed

Label each proposed location of existing, temporary, or permanent drainage features (pipes, inlets,
ditches, etc.) that are planned to be utilized for temporary drainage. Establish a labeling system that is
specific to each proposed storm drain system and provide a table to summarize all pertinent information.
The table shall include the label designation, storm drain system, controlling invert and top of drainage
feature elevations, and sheet number where the drainage feature can be found.

12.5.4. Drainage As-Built Documents

Clearly label and locate all items of Work with station, offset, coordinates, and elevation information based
on surveys of what was actually built in the field. Provide summaries of all As-Built drains with the
following hydraulic information, at a minimum: pipe/culvert size, invert elevations, slope, 10-year design
flow (Q10), 100-year design flow (Q100), and HGL.

Provide certification for the EDB As-Built grading, volumes, water surface elevations, and orifice plates
stamped by a Colorado Professional Engineer.

The Contractor shall maintain As-Built Temporary Drainage Plans for the duration of construction,
including any variation from the Accepted Temporary Drainage Plans. CDOT shall be notified immediately
of any variation from the Accepted Temporary Drainage Plans, at which point a revised Temporary
Drainage Plan may be required at the sole discretion of CDOT. Dates of installation and removal or
abandonment for each temporary drainage feature (pipes, inlets, ditches, etc.) shall be updated and

noted weekly. If abandonment of any temporary drainage feature is Approved by CDOT, the As-Built
Temporary Drainage Plans shall include specific notation of the type of abandonment. CDOT shall have
access to review the As-Built Temporary Drainage Plans at its sole discretion.

12.5.5. Floodplain Design and Permitting Reports

The Contractor shall provide analyses and reports documenting the design and impacts of all Project-
related improvements and changes located in the 1-percent (100 year) and 0.2-percent annual chance
(500-year) floodplain and the Project’'s compliance with federal, State, and local floodplain management
regulations. The Contractor shall provide a combined hydraulic design and floodplain permitting report. A
separate report shall be provided for each flood hazard area identified along the Project.

12.5.5.1 Floodplain Improvements Report

12.5.5.1.1 Certification of No-Rise in the Base Flood Elevation

All proposed work in regulated flood fringe or floodways is considered floodplain development work and
must be preceded by an approved local agency permit, commonly referred to as a Floodplain
Development Permit (FDP) or Floodplain Use Permit (FPUP). Each permit request must be supported by
certifiable evidence from a Professional Engineer licensed to practice in the State of Colorado. All
proposed floodway activities must be certified to cause no-rise in the base flood elevation (BFE) shown
on the current effective work map, or in the most recent study or work map provided by local agencies,
State agencies, or FEMA for a given watershed. If no-rise cannot be proven by hydrologic and hydraulic
analysis in accordance with standard engineering practices, then a CLOMR must be prepared to quantify
impacts to upstream and downstream BFEs for review, comment, revision, and ultimate approval by the
governing local agency or agencies and FEMA.

12.5.51.2 Conditional Letter of Map Revision (CLOMR)

Draft Request for Proposal 12-30 January 27, 2017



Draft Request For Proposal

North 1-25 Express Lanes, Johnstown to Fort Collins
IM 0253-255, Sub Account 21506

Book 2 — Technical Requirements

Section 12 — Drainage

The Contractor shall prepare a CLOMR Report and submit it to CDOT for Acceptance concurrent with the
Preliminary (60% Level) Plan Package. The CLOMR shall document the proposed project’s hydraulic
design, floodplain impacts, and compliance with all applicable floodplain regulations, as discussed in this
Section.

125513 Interim Hydraulic Design and Floodplain Permitting

If changes are made to design conditions approved with the CLOMR, the Contractor shall provide an
addendum to the CLOMR that documents the changes and their compliance with federal, State, and local
floodplain management regulations.

125514 Letter of Map Revision (LOMR)

The Contractor shall prepare a LOMR Report and submit it to CDOT for Acceptance prior to Notice of
Final Acceptance. The Contractor shall include a summary index that documents all physical Project
changes and their floodplain impacts from the CLOMR Report to the LOMR Report. The LOMR shall
document the As-Built Project’s hydraulic analyses, floodplain impacts, and compliance with floodplain
regulations, as discussed in this Section. Survey information will be required and must be sealed by a
Professional Land Surveyor licensed to practice in the State of Colorado as certifiable material supporting
all LOMR analyses. Any violations of or inconsistencies with local, State, or federal floodplain standards
will require analytical revisions and/or on-the-ground mitigation after construction at the Contractor’s
expense.

125515 Floodplain Improvements Report Content

The hydraulic design portions of the reports shall provide the documentation supporting the applicable
parts of the analyses documented in Chapters 10 and 17 of the CDOT DDM and other design criteria and
guidelines for road and bridge design in riverine environments. The floodplain permitting portions of the
reports shall provide the documentation supporting compliance with federal, State, and local floodplain
regulations, as discussed in this Section.

In general, the Floodplain Improvements Report shall describe the following:

. Project Description
. Background Information

. Topography, Aerial Photos, and Mapping Sources/Information

o Hydrology

. Hydraulics

. Modeling Results

o Regulatory Compliance
. References

12.5.5.2 Floodplain Improvements Report Outline

The Floodplain Improvements Reports shall follow the report outline below. New sections or additional
subsections shall be added as necessary to fully document the hydraulic design and the floodplain
permitting compliance.
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VI. PRELIMINARY DESIGN SUMMARY/HYDRAULIC EVALUATION FINAL DESIGN
ALTERNATIVES
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VIII. SCOUR EVALUATIONS
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X. REVISED CONDITION HYDRAULIC EVALUATION AND FLOODPLAIN PERMITTING
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10.3.2 State—CWCB Rules and Regulations
10.3.3 Federal—NFIP Regulations (44 CFR), Endangered Species Act (ESA, for
CLOMRs Only), “No-Rise” Certification, draft MT-2 Forms, Property Owner
Notifications

XI. REFERENCES
LIST OF FIGURES
LIST OF TABLES
LIST OF APPENDICES
Appendix 1.0  Previous Studies and Background Information
Appendix 2.0  Pre-Project Hydraulics
Appendix 2.1  Input Data
Appendix 2.2  Hydraulic Comparison Tables (Effective Condition, Duplicate Effective Condition,
Corrected Effective Condition, and Existing Condition)
Appendix 2.3  Hydraulic Work Maps
Appendix 3.0  Hydraulic Design Criteria
Appendix 3.1  Local—City/Town/County of ....
Appendix 3.2  State of Colorado Criteria and Guidelines
Appendix 3.2.1 Colorado Water Conservation Board (CWCB)
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Appendix 3.3.1 Federal Emergency Management Agency (FEMA)
Appendix 3.3.2 FHWA and AASHTO
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Appendix 4.2.1 Hydraulic Comparison Tables
Appendix 4.2.2 Hydraulic Work Maps

Appendix 5.0  Scour Evaluations

Appendix 5.1  Geotechnical and Hydraulic Inputs
Appendix 5.1.1 Geotechnical Report (Hardcopy Excerpts—Complete Copy on Disk)
Appendix 5.1.2 Hydraulic Inputs

Appendix 5.2  Scour Calculations
Appendix 5.2.1 General Scour-Aggradation/Degradation, Long-Term, and Contraction
Appendix 5.2.2 Local Scour-Piers, Abutments
Appendix 5.2.3 Scour Profile Plot

Appendix 6.0  Scour Mitigation
Appendix 6.1  Riprap Calculations

Appendix 6.2  Sample Riprap Design Details
Appendix 6.3  Riprap Configuration

Appendix 7.0 Design Drawings - Hydraulic Excerpts
Appendix 8.0 Floodplain Permitting

Appendix 8.1 MT-2 Forms (including ESA Compliance, Annotated Firm Panel(s))
Appendix 8.2  Certifications of Compliance with Floodplain and Floodway Regulations
Appendix 8.3  Property Owner Notification(s)

Appendix 8.4  City/County Floodplain Development Applications/Permits

Appendix 8.5  Correspondence/Meeting Minutes

Appendix 9.0 HEC-RAS Models (Report and Hydraulic Models)

Appendix 9.1 HEC-RAS Model/Project/Plan Summary Descriptions
Appendix 9.2 HEC-RAS Design Model

Appendix 10.0 Disk (Report and Hydraulic Models)

12.6 Deliverables

At a minimum, the Contractor shall submit the following to CDOT and all applicable review agencies, or
third parties, for review, Approval, and/or Acceptance. The Contractor shall identify and coordinate all
required Approvals by CDOT and outside agencies.
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Table 12-7 Deliverables
Review,
Deliverable Acceptance, Schedule
or Approval
Final Drainage Report Acceptance |Prior to Project Acceptance
Concurrent with Final (100% Level) Plan
Interim Drainage Reports Acceptance |Package and Released for Construction
(RFC) Documents
. — 5
Master Drainage Report Acceptance Concurrent with Preliminary (30% Level) Plan
Package
Final Bridge Hydraulics Report Acceptance |As part of the Final RFC Documents submittal
Pond Certification Letter Acceptance |Prior to Final Acceptance
Temporary Drainage Plans Acceptance |Concurrent with Temporary TCP
Temporary Drainage Plan As-Builts Review Weekly
Pipe Abandonment Locations Approval Prior to Abandonment

Revised Floodplain Development Permit

. Acceptance (Prior to RFC Documents
(as required )
FEMA Approved CLOMR (as required) Acceptance |Prior to RFC Documents
FEMA Approved LOMR (as required) Acceptance |Prior to Final Acceptance
Sampling Schedule for Pipe Selection Review Prior to applicable RFC Documents
Grour_ldwater S L Review Prior to the Second Notice to Proceed (NTP2)
Locations
Pipe qonnecnons to manholes with Acceptance |[Prior to RFC Documents
material other than concrete
Information required for the statewide
notification compliance portal for Acceptance |Prior to Final Acceptance
Acceptance
L_ocaI agency approved permit and no- Acceptance |Prior to Final Acceptance
rise re-certification
Draft Request for Proposal 12-35 January 27, 2017



	12.0 Drainage
	12.1.1. Standards
	12.1.2. Design Guidelines
	12.2 Administrative Requirements
	12.2.1. Coordination with Other Agencies and Disciplines
	12.2.2. Permits
	The Contractor shall comply with the requirements of all permits that are necessary for installation and operation of the Work. The Contractor shall adhere to the following permit requirements. The Contractor shall refer to Book 2, Section 5 for addit...
	12.2.2.1 Colorado Discharge Permit System, Stormwater Construction Permit  (CDPS-SCP)
	12.2.2.1.1 Stormwater Management Plan (SWMP)
	12.2.2.1.2 Best Management Practices (BMPs)
	12.2.2.1.3 Temporary Drainage
	12.2.2.1.4 Erosion Control Management
	12.2.2.1.5 Inspections

	12.2.2.2 Municipal Separate Storm Sewer System
	12.2.2.2.1 Illicit Connections or Discharges
	12.2.2.2.2 Mitigation Fund Tracking

	12.2.2.3 Construction Dewatering Permit
	12.2.2.4 U.S. Army Corps of Engineers Section 404 Permit
	12.2.2.5 Floodplain Regulations
	12.2.2.6 Senate Bill 212 Requirements
	12.2.2.7 Senate Bill 40 Requirements
	Refer to Book 2, Section 5 for additional requirements.



	12.3 Design Requirements
	12.3.1. Drainage Design Software
	12.3.2. Data Collection
	12.3.3. Surface Hydrology
	12.3.3.1 Design Frequencies
	12.3.3.2 Precipitation
	12.3.3.3 Hydrologic Methods

	12.3.4. Hydraulic Structures
	12.3.4.1 Roadways
	12.3.4.1.1 Roadway Profile
	12.3.4.1.2 Allowable Flow Spreads
	12.3.4.1.3 Edge Treatment
	12.3.4.1.4 Roadside Ditches, Open Channels, and Slope Protection

	12.3.4.2 Cross Drains
	12.3.4.3 Storm Drains
	12.3.4.3.1 Hydraulic Design of Storm Drains
	12.3.4.3.2 Storm Drain Alignment and Profile
	12.3.4.3.3 Inlets
	 CDOT M&S Standard Plans inlets shall be used on all CDOT Roadways.
	 The following criteria apply to inlets:
	o Type C and Type D inlets shall not be allowed within the roadway pavement limits unless used in conjunction with embankment protectors.
	o Vane grate inlets shall be used in the shoulders of I-25 Mainline and shall not extend into adjacent travel lanes.
	o Close mesh grates shall be used for Type C and D inlets near pedestrian areas; Concrete aprons shall be installed on Type C and D inlets.
	o Type 13 or Type C inlets shall be used in conjunction with valley pans.

	 Inlet hydraulic efficiency and spacing shall be determined based on design procedures in FHWA HEC-22, Urban Drainage Design Manual; 100 percent of the bypass flow shall be added to the next downstream inlet.
	 For a continuous Storm Drain system, maximum inlet spacing shall be designed based on allowable flow spread or the manhole spacing criteria, whichever is less.
	 The sag vertical curve or sump area on a roadway requires an inlet at the lowest point and flanking inlets on each side of the lowest inlet to provide relief from debris clogging. Inlets shall be located such that the design criteria for spread are ...
	 Inlets are required 10 feet upstream from the point where the street cross slope begins to super-elevate toward the opposite side to minimize cross street flow. Bypass flow across the I-25 Mainline shall be limited to 0.1 cubic foot per second (cfs)...
	 Trench drains will not be allowed in the traveled way or transverse to traffic flow on the I-25 Mainline.
	 Inlets and inlet aprons shall not be located in the travel lanes of the I-25 Mainline or CDOT Roadways.

	12.3.4.3.4 Maintenance Access Structures

	12.3.4.4 Water Quality Best Management Practices
	12.3.4.4.1 Water Quality Ponds
	12.3.4.4.2 Water Quality Vaults
	12.3.4.4.3 Low Impact Design:

	12.3.4.5 Off-Site Drainage Systems
	12.3.4.6 Bridge Deck Drainage
	12.3.4.7 Stormwater Pumping Stations
	12.3.4.8 Drain Outfalls

	12.3.5. Scour and Erosion Control
	12.3.6. Sub-Drainage Systems
	12.3.7. Irrigation Facilities
	12.3.8. Floodplains
	12.3.9. Area-Specific Drainage Requirements and/or Information
	12.3.9.1 Louden Irrigation Ditch
	12.3.9.2 Kechter Inundation Area
	12.3.9.3 Fossil Creek Reservoir Outlet
	12.3.9.4 Boxelder Creek Crossing
	12.3.9.5 Cache la Poudre River Crossing
	12.3.9.6 SH 402 Interchange
	12.3.9.7 Hillsborough Irrigation Ditch
	12.3.9.8 Big Thompson River Crossing
	12.3.9.9 Great Western Railway Crossing
	12.3.9.10 US 34 Interchange Ponds
	12.3.9.11 Farmers Ditch
	12.3.9.12 Medical Center of the Rockies PWQ Pond
	12.3.9.13 Private Pond: Northwest of Union Pacific Railroad Bridge and I-25
	12.3.9.14 Crossroads Boulevard Interchange Existing Permanent Water Quality Best Management Practices


	12.4 Construction Requirements
	12.4.1. Pipe Material Selection Policy
	12.4.2. Materials for Water Quality Vaults
	12.4.3. Project Special Provisions

	12.5 Deliverables
	12.5.1. Drainage Reports
	12.5.1.1 Master Drainage Report
	12.5.1.2 Interim Drainage Reports
	12.5.1.3 Final Drainage Reports
	12.5.1.4 Documentation Procedure
	12.5.1.5 Drainage Report Outline

	12.5.2. Water Quality Reports
	12.5.2.1 Water Quality Report Outline

	12.5.3. Drainage Design Plans
	12.5.3.2 Temporary Drainage Plans

	12.5.4. Drainage As-Built Documents
	12.5.5. Floodplain Design and Permitting Reports
	12.5.5.1 Floodplain Improvements Report
	12.5.5.1.1 Certification of No-Rise in the Base Flood Elevation
	12.5.5.1.2 Conditional Letter of Map Revision (CLOMR)
	12.5.5.1.3 Interim Hydraulic Design and Floodplain Permitting
	12.5.5.1.4 Letter of Map Revision (LOMR)
	12.5.5.1.5 Floodplain Improvements Report Content

	12.5.5.2 Floodplain Improvements Report Outline


	12.6 Deliverables




