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RE:  Docket LU-16-0028 
 

 
Docket LU-16-0028: Boulder County Parks and Open Space (Left Hand Creek 
Restoration at Bielins Hock) 
Request: Limited Impact Special Use review for a proposal to restore and stabilize an 

800 linear feet length of Left Hand Creek on the Bielins-Hock property (9067 
Ogallala Road) consisting of 9260 cubic yards of earthworks. 

Location:  Parcels 131520000044, 131520000054, 131520000025 & 131520000053, 
located at Left Hand Creek on the POS Bielins-Hock property near the 
intersection of the Diagonal Hwy and Ogallala Road, in Section 20 T2N, 
R69W. 

Zoning:  Agricultural (A) Zoning District 
Applicant:  Jesse Rounds, Boulder County Parks & Open Space 
 

Limited Impact Special Review is required of proposed uses that may have greater impacts on 
services, neighborhoods, or the environment than those allowed by right under the Boulder County 
Land Use Code. This process will review conformance of the proposed use with the Boulder 
County Comprehensive Plan and the Land Use Code.  
 
This process includes a public hearing before the Board of County Commissioners. Adjacent property 
owners and holders of liens, mortgages, easements or other rights in the subject property are notified 
of this hearing.  The Land Use staff and County Commissioners value comments from individuals 
and referral agencies. Please check the appropriate response below or send a letter. Late responses 
will be reviewed as the process permits; all comments will be made part of the public record and 
given to the applicant. Only a portion of the submitted documents may have been enclosed; you are 
welcome to review the entire file at the Land Use Department. If you have any questions regarding 
this application, please contact me at (303) 441-3930 or cpmartin@bouldercounty.org. 
 
Please return responses to the above address by November 2, 2016. 
 
_____ We have reviewed the proposal and have no conflicts. 
_____ Letter is enclosed. 
 
Signed_________________________ PRINTED Name____________________________________ 
 
Agency or Address _________________________________________________________________ 



Bielins-Hock Limited Impact Special Use Permit Application Narrative 

Boulder County Parks and Open Space is seeking  to restore an 800 foot long section of Left Hand Creek 
on the Bielins-Hock property (9067 Ogallala Road) east of the Diagonal Highway (CO 119). The project 
design calls for the creek banks to be made more resilient through grading and subsurface armoring. The 
banks will be revegetated to stabilize sandy soils and provide better habitat for both native fish and 
creek-dependent species like the Preble’s Meadow Jumping Mouse. 

Location 

The Left Hand Creek Watershed was severely impacted by the 2013 flood event. The subject property, is 
county open space known as the Bielins-Hock property, is located just east of State Highway 119 and the 
project area is north and east of the Longmont to Boulder Regional Trail (Attachment B: Location Map). 
The properties below will be impacted by the project: 

• 9067 Ogallala Road Longmont, CO 80503 (131520000044) 
• 849 N 95th Street Longmont, CO 80503 (131520000025) 
• 8440 Diagonal Highway Longmont, CO 80503 (131520000053) 
• 0 RR Longmont, CO 80503 (131520000054) 

Purpose & Need 

During the 2013 flood event, debris in Left Hand Creek created an in-stream plug on a piece of property 
upstream (south) of the Bielins-Hock property. The creek water began to flow over its north bank and as 
it flowed over the Bielins-Hock pasture the force of the water began to cut into the sandy soil below. In 
a short period of time the creek had cut a new channel north across the pasture (see before and after 
images, Figures 1 & 2) with this more direct route and wide channel, the creek completely abandoned 
the pre-flood channel and has since flowed in the channel cut during the flood event.  

The channel through which the creek now flows is composed of a sandy bottom and mostly sandy 
banks. Sandy banks and bottoms are prone to sudden collapse in high flow events and tend to send sand 
very far down the creek during normal flows. This can impact homes and infrastructure hundreds of feet 
downstream of the specific reach. 

The Left Hand Creek Watershed Master Plan, completed in 2014, identified the Bielins-Hock reach as an 
area requiring specific designs. The plan states: 

For this project, perform bank and headcut stabilization, re-vegetate the area, maintain the pre-flood 
channel as an overflow channel... The railroad should be protected from further migration. Options 
include a sequence of engineered log jams or setback riprap (p. 66), with conceptual design on Sheet 10 
of the Map book. (Project LHCP-03-05) 

Therefore, Boulder County Parks and Open Space sought and received funding from the Natural 
Resource Conservation Service through the Emergency Watershed Protection program to stabilize and 
vegetate the creek banks. This process should result in less erosion and increased habitat. Stabilizing 



banks along the creek will reduce the chances of trees in this area falling into the creek and creating new 
plugs in future flooding events. By reducing erosion and minimizing the danger from debris, this project 
should reduce impacts to private and public property both upstream and downstream of the property as 
well as provide increased protection to the railway west of the creek. 

Work in this area has been limited since the flood. Directly after the flood, debris was removed from the 
creek to reduce flood potential. This effort was carried out under Parks and Open Space supervision by 
FEMA-approved and funded contractors. Once debris was removed, a contractor hired by Xcel Energy 
removed a gas pipeline that had been exposed by the flooding. This effort was overseen by Parks and 
Open Space staff. In 2016, after a request from the City of Longmont, Parks and Open Space worked 
with Lefthand Watershed Oversight Group to remove debris that had fallen into the creek during 2015. 
These projects were carried out either from the bank or from within the creek in an attempt to minimize 
the shaping of the creek bank. 

Scope of Work 

Since the flood the flows in Left Hand Creek have continued to erode the channel and impact the sandy 
slopes on either side of the creek. The project proposed in this application would stop the creek bed 
from cutting through its layers of sediment creating a deeper and deeper channel of the creek through 
the establishment of a low-flow channel. The erosion of the slopes on either side of the post-flood 
channel would be addressed through planting on the east bank and a combination of buried rip-rap and 
planting on the west bank. The project will extend 800 feet which is the entire length of the post-flood 
“new” channel. 

There is setback riprap that is there to arrest erosion during major floods.  The riprap setback is 
approximately 770 feet long, 11 feet tall, and will be placed at 3 feet thick.  This totals 941 cubic yards of 
import material.  At the base, the riprap is set back 20-25 feet, at the top, it is buried a minimum of 1 
foot.  At this placement, the rock will likely never become exposed except for very large flood events.  

As currently designed, the confluence of the pre-flood and post-flood channels (Figure 2) is at the north 
end of the project area. The confluence will be armored with small rip-rap imported from off-site. This 
hardening is proposed to minimize erosion at this location because of the sandy nature of the bank.  

The proposed project will result in the following cut and fill on the site: 

Cut: 5,240 cf 

Fill: 4,020 cf 

Gross: 9,260 cf 

Net: +1,223 cf of excess that will be balanced on site during construction.  If the excess must be hauled 
off it will be used at other Boulder County Parks & Open Space Flood Recovery Projects on Parks & Open 
Space properties. Details of the on-site work can be found on Sheet 9, of Attachment 4.    



Access to the work site will be from Diagonal Highway (State Route 119). Parks and Open Space 
maintains an access and maintenance easement across the rail line. The access will then require the use 
of the LOBO regional trail. The access route and staging area are indicated on Sheet 10 of Attachment 4. 

The disposal site for the remaining material has not yet been selected; however, Parks & Open Space 
will work with contractors to reuse materials on Parks & Open Space properties as other creek 
restoration projects move forward. 

Work Impacts 

The Bielins-Hock project is intended to reduce the hazard of wash-out to the railroad and Longmont-
Boulder Regional Trail (LOBO Trail) by stabilizing the west bank of Left Hand Creek. Construction will 
occur adjacent to the trail and the railroad and will impact approximately 3.8 acres of Parks and Open 
Space managed land. If construction activities require the closure of the trail, the closure will be 
properly signed and publicly announced in accordance with standard Parks & Open Space policies. 
However, closure is not expected except for short periods during project mobilization and 
demobilization. 

This project is slated to be funded through a grant from the Emergency Watershed Protection program 
(EWP) administered at the federal level by the Natural Resource Conservation Service (NRCS) and at the 
state level by the Colorado Water Conservation Board (CWCB). CWCB is providing the initial design for 
the project and will serve as construction administrator; this will ensure that the project is built to their 
specifications and to the specifications of the EWP program. Another benefit of this process is that the 
design is being vetted by federal regulators at the U.S. Fish and Wildlife Service (USFWS) and the State 
Historic Preservation Office (SHPO) for compliance with federal regulations that protect Threatened and 
Endangered Species as well as historic features and structures. Additional oversight will be provided by 
the Army Corps of Engineers, the Boulder County Floodplain Administrator, and the Parks and Open 
Space Resource Management Division. All of this review and oversight is done to ensure that the project 
is done properly and with the minimum impact to plants, wildlife, our history, and our neighbors.  

No threatened or endangered species have been identified in this stretch of Left Hand Creek in past 
surveys. However, this project is designed to create fish habitat throughout the project area. There will 
be no “drop structures” installed that make movement through the reach difficult or impossible for fish. 
Drop structures are used to control elevation change in creeks. The sandy bottom and relatively flat 
section of the creek will not require such structures. In order to minimize impacts to the creek erosion 
controls will be in place and planting will be designed to reduce future erosion as noted on Sheet 5, 
Attachment 4. Final erosion and sediment control plans will be developed by the construction 
contractor in cooperation with the project design team. This allows the controls to be assessed just prior 
to construction. The controls in this plan are Best Management Practices (BMPs). 

 

 



Floodplain Development Permit 

Based on the project design and calculations provided by our design consultant this project will not 

change the shape or extent of the floodplain and is therefore considered to cause no‐rise.  A detailed no 

rise certification report is attached for reference. 

Additional Information to be obtained 

At this phase of design; haul routes, traffic management plans, staging areas, disposal sites, and 

Stormwater management and erosion control plans have not been finalized. Since this will now proceed 

to a design‐build process with oversight from the EWP program of the NRCS, we will develop details as 

we move toward final design.  A draft sketch is included within the attached 30% Draft Drawings that 

includes a proposed access road and staging location on sheet 10, Attachment 4. For additional 

background information, please refer to Attachment 5. 

Project Timing 

With 30% designs complete, we expect permitting to continue through the fall into early 2017. In early 

2017, we will put the project out for bid as a design‐build project. In that form, we expect to begin 

construction in the late winter/early spring of 2017. 

Figures 

Figure 1: Bielins‐Hock Open Space Pre‐Flood 
Figure 2: Bielins‐Hock Open Space Post‐Flood 
 
Attachments 

Attachment 1.  Application Form and Fee Schedules 
Attachment 2. Grading Fact Sheet 
Attachment 3. Vicinity Map 
Attachment 4. 30% Designs 
Attachment 5. 30% Design Report  
 



131520000019

131520000041

131520000054

131520000057

131520000043

131520000058

131520000044

131520001001

131520000008

131520000025

131520000023

131520000053

131520000031131520000022

131520000021

131520000060

131517322001 131517000002 131517000004

131520000059
131517000018

131517000003
131517321001

Figure 1: Bielins-Hock Open Space Pre-Flood
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Figure 2: Bielins-Hock Open Space Post-Flood
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3 Additional Project Parcels – Street Number (Parcel ID) 

• 849 N 95th Street Longmont, CO 80503 (131520000025) 
• 8440 Diagonal Highway Longmont, CO 80503 (131520000053) 
• 0 RR Longmont, CO 80503 (131520000054) 
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Introduction 

Overview 

Left Hand Creek experienced major flooding during one of Colorado’s large flood events in September of 

2013.  Heavy rains lasting for 7 days over the foothills and eastern slope Rocky Mountain Range 

produced peak flows that made records for many front range streams.  Hydrologic investigations of 

channel sections, high water marks, and critical depth estimates put the peak flow in Left Hand Creek 

around 3,500 cfs during that event.   

Cause of the Problem 

The flows alone were not the major cause of damage within the streams.  Heavy sediment and debris 

loading clogged structures, developed avulsion zones, and in many locations the stream developed a 

new, permanent flood path where the stream did not return to its pre-flood channel after the 

floodwaters receded.  These new channels (post flood channels) started a natural channel evolution 

process with new substrate, vegetation types, and channel geometry.  This process occurred at Left 

Hand Creek downstream of Diagonal Highway (Highway 119), which is the subject location for this 

design and is herein referred to as the project site.  Figure 1 below presents a before and after image 

showing how the new flood channel has carved a pathway into what was once a high overbank that held 

upland vegetation 10 to 15 feet above the previous channel bottom. 
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Figure 1 - Left - Image of Bielins Hock Project Site before 2013 Floods and Right - Image of Bielins Hock Project Site in 2015 

Current Geomorphic Conditions 

After Left Hand Creek jumped its pre flood bank, it began a new 

channel to the north west.  Before the flood, this location 

consisted of wind-blown sands and silts, upland vegetation 

plants, and some gravelly substrates 2 to 3 feet below the sandy 

surface.  As the channel carved through the banks, it removed 8-

10 vertical feet of earth.  At its new location, the channel 

evolution process has started again.  Currently, the channel is 

down cutting and widening, picking up sediment from both the 

channel bottom and banks as the stream mechanics work to 

stabilize the slope, bed load, and to deposit a stable, hardened 

bottom.  This could be classified as a Stage III and IV channel 

according to Schum’s Channel Evolution Model (Schum and 

Parker 1973)(Simon and Rinaldi 2006), where the stream is down-

cutting and widening.  This design intends to put the channel into 

a quasi-equilibrium sooner than natural processes through 

shaping the channel, adding vegetation, stabilizing the floodplain, 

and managing the stream mechanics for stable velocities and 

stresses.  

Post Flood Chanel Location 

Figure 2 – Photos of the Project Site existing 
conditions showing the cut bank and post flood 
channel conditions.  
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Figure 3 - Channel Evolution Model after Simon and Rinaldi (2006) 

Purpose and Objective 

The purpose and objective of this project is to: 

- Stabilize the new channel path to eliminate major bank erosion and movement. 

- Protect structures that are at risk from continued channel migration.  These structures include: 

o Boulder County Open Space Trail and Bridge. 

o Railroad Embankments. 

o Downstream Private Properties. 

- Develop a design that incorporates heavy vegetation practices, floodplain restoration, and re-

creation of a stable channel section and profile that eliminates continued bank erosion. 

- Support the overall reduction in sediment supply on Left Hand Creek that is being transported to 

downstream communities. 

Previous Recommendations within Project Site 

The design and analysis performed under this work follow the general recommendations within the Left 

Hand Creek Watershed Master Plan, which was prepared for Boulder County and finalized in 2014.  

These generally include: 

- Set back riprap wall to protect infrastructure. 
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- Revegetation of banks and floodplain. 

- Keeping post and pre flood channel for future flood conveyance. 

The Figure below captures the recommendations from the Left Hand Creek Watershed Master plan 

document. 

 

Figure 4 - Caption from the Left Hand Creek Watershed Master Plan 

Alternatives Considered 

Many alternatives were considered as part of this project.  The main three include: 

1. The first option encompassed grading and protection of properties to the south in addition to 

re-grading the north banks.  This alternative quickly disintegrated as landowners to the south 

were not interested in participating with the required land owner agreements for the project.  

The Figure below is a caption of this alternative. 
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Figure 5 - Image of First Alternative Considered, where the entire project area would be re-established to protect houses to the 
South as well re-establishing the bank to the north. 

2. The second alternative eliminated work on private land and only performed improvements on 

BoCo Open Space Property.  This alternative laid back the bank, moved the post flood channel to 

the center of the newly carved flood path, and added some vertical stabilization of the creek 

bed.  This alternative was modified based on the following comments from BoCo Open Space. 

a. BoCo requested to keep the low flow channel as close to its current location as possible. 

b. BoCo does not want any exposed imported rock in the project. 

c. BoCo does not want a “straight grade” profile. 

The Figure below presents a caption of this alternative. 
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Figure 6 - Alternative 2 that graded a new channel towards the center of the new flood path to reduce the risk of eroding the toe 
of the newly graded and planted banks. 

3. The third alternative presented in September of 2016 was a modification of Alternative 2 and 

included graded banks, bench style planting locations, and toe protection via soil lifts 

(sometimes referred to as soil wraps) to protect locations where the low flow channel 

approaches the toe of the newly graded and planted bank.  Temporary drop pools were graded 

in to address the concerns of developing a “straight grade” channel profile, which was brought 

up by BoCo open space.  These pools would have morphed and changed over time, but were 

included to help dissipate energy in the short time until vegetation could be established.  A low 

flow channel was also shown in the grading and plans.  The low flow channel was not re-

enforced by any hardening, as such, the channel would have also taken a natural shape quickly 

after flows in the stream begin to move the fine sandy substrate and deposit material, which is a 

natural hardening process that occurs in streams, leading to the eventual shape and 
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establishment of a more defined low flow channel within the graded limits.  The Figure below 

presents a caption of the third alternative.   

 

Figure 7 – Alternative 3 submitted September 2016 

4. The final alternative being presented here is a modification of Alternative 3 and includes graded 

banks, bench style planting locations, and toe protection via soil lifts (sometimes referred to as 

soil wraps) to protect locations where the low flow channel approaches the toe of the newly 

graded and planted.  Per comments from additional review, the drop pools were lessened in 

depth and slope, a habitat pool is added on the outside bend near station 3+18, a more refined 

low flow channel section was added.  The Figure below is a caption if this final alternative being 

carried forward. 
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Figure 8 - Fourth Alternative, and final alternative being presented here 

Project Benefits and Risks 

This project will benefit downstream communities by reducing overall sediment loading in Left Hand 

Creek, re-establish a healthy floodplain bench and slope that will protect properties from future 

flooding, increase the capacity of the channel reach by leaving both the pre and post flood channels, and 

incorporate a heavy vegetation schedule that will enhance the aesthetic aspects of the location. 

This project does not include heavy toe protection that would commonly be designed and engineered 

for streams as large as Left Hand Creek.  This enhances the risk of eroding the newly graded bank and 

planted vegetation if a flood event occurs before much of the vegetation is fully established.  This is 

being partially mitigated by soil wraps and very little riprap (VL Riprap) at locations where the stream is 

approaching the bank.  The set-back riprap wall will eventually protect property if a flood erodes the 

bank back that far, however, the grading work and vegetation will be jeopardized at that point. 
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Hydrology 

All hydrologic estimates were taken from previously conducted studies and regional regression 

equations.  No new hydrology was performed as part of this study.  Boulder County provided the 1982 

Flood Insurance Study (FEMA 1982) for comparison of flood flows in the Plains Reaches.  As shown in 

the figure below, the 1982 Hydrology peaks at the mouth of Left Hand Creek as it exits Left Hand and 

Geer Canyon.  The flow attenuates as it progresses downstream, implying the controlling time to peak 

and flood wave originates from a storm resting over the mountain canyons and progressing slowly east 

to the plains. 

 

Figure 9 - FIS Flood Flows for Left Hand Creek Plains Regions  
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Figure 10 – Comparison of FEMA and USGS Flood Hydrology at Project Site. 

The US Geological Survey (USGS) once had three stream gages located on Left Hand Creek and all of 

those gages are no longer in service.  The length of record on those gages is not sufficient nor recent 

enough to warrant a detailed analysis.  Based on the comparison of published flows by FEMA and 

regional regression equations, the following flows were selected for design of this project. 

Table 1 - Selected Design Flows for Bielins Hock Project (All Values in CFS) 

Base Flow (High) Annual Flood 2-yr 5-Yr 10-Yr 50-Yr 100-Yr 
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Hydraulic Analysis and Design 

Stream Design Hydraulic Summary 

Hydraulic design was conducted to accomplish floodplain management, healthy stream design, and 

ecological goals.  Floodplain analysis was performed to ensure that a “no rise” situation occurs from 

existing ground conditions to the proposed design conditions.  Healthy stream design approach was 

taken to ensure that base flows, annual 

flood flows, and moderate flood flows (2-

5 year) are distributed across the channel 

section to encourage healthy riparian 

growth and reasonable design velocities 

and shear stresses.  The figure to the left 

is a caption of how these flows should be 

distributed across a natural channel 

section.  While the figure below presents 

the design grade and water surface 

elevations for this design.  

 

There is a side split flow from the post to pre flood channel that required hydraulic analysis to 

appropriately model flood flows as they travel through the project site.  A 2-Dimensional hydraulic 

model was developed to estimate the split flows under a range of flood events.  Then the side spill weir 

coefficient within the 1D HEC RAS model (Floodplain Model) was adjusted to achieve a realistic split flow 

analysis.  The 1D model then optimizes split flows to balance energy between the two channels. 

Figure 11 - Typical cross section of a healthy stream design, from the 
NRCS Stream Corridor Restoration Manual (Natl. Eng. Handbook 653, and 
654) 
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Peak velocities during the 100 year flows are expected to reach upwards of 10 feet per second in the 

channel and 4-5 feet per second in the overbanks.  Shear stresses in the channel may reach as high as 2 

pounds per square foot and 1.5 pounds per square foot in the overbanks.  However, through most of 

regraded channel, these shears are lower than 1.0 for even very high flows.  With these levels of shears 

and velocities over a fine to medium sandy substrate, it is expected that the channel will continue to 

adjust and move, especially during flood events.  For this reason, set back protections are incorporated 

into the design.  This includes the setback riprap that is approximately 10 to 11 feet high, at a 5H:1V 

slope, and is set back into the bank per Boulder County Open Space’s Requests that any imported rock 

be put as far back from the active channel as possible.  The riprap is designed to function if a flood event 

scours away the vegetation and bank, then the void filled riprap will be a hardened stop point that will 

arrest the bank erosion.  Until a large flood event, the rock will be buried deep in the bank and not 

noticeable. 

 

Figure 12 - Image of 2D and 1D Hydraulic Models developed for the Project Site's Existing and Proposed Conditions 

HEC RAS Cross Sections 

Channel Alignments 

1D Lateral Weir  

2 Dimensional Depth 

and Velocity Map 
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Figure 13 - Hydraulic Cross Section for the Proposed Conditions Typical Channel Section at Approximately Sta 4+57 in the Design 
Plans (NOTE: This section has a vertical exaggeration, which is very common from HEC RAS Output and in Engineering Design, 
for a less dramatic vertical exaggeration, please see the below figures.) 

 

Figure 14 - Cross section with a 2 to 1 vertical exaggeration at station 1+50 
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Figure 15- Cross section with a 2 to 1 vertical exaggeration at station 4+50, similar location to the HEC RAS Plot in Figure 13 

Floodplain Analysis 

A detailed floodplain analysis was conducted within regulations defined in the 44th Volume of the Code 

of Federal Regulations (CFR), Chapter 60.3 subpart (c) and (d), which define floodplain regulations for 

floodplains with designated special flood hazard zones and base flood elevations (BFEs).  Subpart (c) 

outlines the requirements for these special flood hazard zones that do not have a regulatory floodway, 

while subpart (d) outlines the requirements for these special flood hazard zones the do have a 

regulatory floodway. 

Adherence Floodplain Management Regulations 

According to the formal FEMA FIS and FIRM, the floodplain designation at the project site is a Zone AE 

without a regulatory floodway.  This would fall under the regulatory requirement of 44 60.3(c) and not 

subpart (d), which would allow the following language found in 44 CFR 60.3(c)(10): 

(10) Require until a regulatory floodway is designated, that no new construction, substantial improvements, or other development 

(including fill) shall be permitted within Zones A1-30 and AE on the community's FIRM, unless it is demonstrated that the cumulative 

effect of the proposed development, when combined with all other existing and anticipated development, will not increase the water 

surface elevation of the base flood more than one foot at any point within the community. 
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Within the 44 CFR, FEMA allows local 

communities to enforce stricter floodplain 

regulatory standards.  As such, Boulder 

County’s floodplain department may 

enforce stricter standards that would be 

more in line with a Zone AE Special Flood 

Hazard Zone that includes a regulatory 

floodway.  Even in this event, our hydraulic 

analysis shows that the proposed grading 

will not increase base flood elevations for 

the 100-year flood event by any level within the project site, and therefore will be eligible for a no rise 

certificate from the local floodplain management group under either CFR regulation (44 CFR 60.3(c) or 

(d).  Additionally, a no rise satisfies all requirements within Boulder County’s land use development code 

Article 4-407. 

The BFE recorded on the FEMA Flood Map is 5006 feet North American Vertical Datum 29 (NAVD29).  A 

conversion to NAVD 88 for 40 deg 07’ 38.79” N and 105 deg 08’ 22.85” W is 0.984 meters or 3.2285 feet 

according to the USGS Vertcon Website.  This makes the published BFE through the site 5009.23, which 

is equal to or greater than the highest computed water surface elevation within the proposed conditions 

hydraulic model.  

Findings from this analysis are: 

- The Project will cause a no rise condition from proposed to existing conditions, where the 

existing conditions are surveyed ground in 2016 and the proposed are constructed ground after 

the site. 

- This project will not have impacts on the published BFEs. 

This project is certifiable as a no rise condition under both Local and Federal Floodplain Regulations.  

Figure 16 - Caption of the published floodplain from the 1982 FIS 

Project Location 
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Figure 17 – Existing (Red Dash Line) and Proposed (Blue Line) 100 Year Water Surface Elevations from HEC-RAS No Rise 
Hydraulic Model 
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Table 2 - HEC RAS Output for Project Site 

Station Existing or 
Proposed 

Ground El Water Surface 
Elevation (WSE) 

Velocity 
(ft/sec) 

Difference in WSE 
(Proposed to 
Existing) 

809.249 Proposed 5000.18 5009.26 9.74 -0.49 

809.249 Existing 5000 5009.75 8.31 
 
805.766 Proposed 5000.08 5009.2 9.62 -0.22 

805.766 Existing 4999.99 5009.42 9.89 
 

804 Lateral weir  
 
707.646 Proposed 4999.93 5008.28 12.17 -1.13 

707.646 Existing 4999.92 5009.41 7.11 
 
647.334 Proposed 4999.84 5008.29 10.5 -0.94 

647.334 Existing 4999.87 5009.23 6.36 
 
557.006 Proposed 4998.95 5008.15 7.8 -0.56 

557.006 Existing 4999.74 5008.71 7.63 
 
457.911 Proposed 4998.98 5007.82 8.95 -0.71 

457.911 Existing 4999.01 5008.53 6.37 
 
327.714 Proposed 4998 5007.89 5.9 -0.13 

327.714 Existing 4999.03 5008.02 6.5 
 
253.346 Proposed 4997.28 5007.17 9.96 -0.31 

253.346 Existing 4997.1 5007.48 6.61 
 
150.756 Proposed 4997.04 5005.76 13.66 -0.04 

150.756 Existing 4997.35 5005.8 12.8 
  



   

18 
 

 

Recommended Plantings 

The recommended planting schedule varies by location and the proximity to base or high flows.  

Locations were separated into four (4) zones for channel and locations wet most of the year (Zone 1), 

benches (Zone 2), midland (Zone 3) and upland plantings (Zone 4).  These are presented within the 30% 

Draft Drawings in the attachments. 
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