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Land Use 
Courthouse Annex  •  2045 13th Street  •  Boulder, Colorado  80302  •  Tel: 303.441.3930 
Mailing Address:  P.O. Box 471  •  Boulder, Colorado 80306  •  www.bouldercounty.org 
 

MEMO TO: Referral Agencies 
   FROM:  Summer Frederick, AICP, Principal Planner 
   DATE:  June 28, 2019 

RE:  Docket SU-19-0009 
 

Docket SU-19-0009: Boulder Rifle Club, Inc. 
Request: Special Use review to allow for the construction of 5 new 

ranges (300-yard, 200-yard, 100-meter, 50-meter, 25-
meter), a 20,050-square-foot indoor range building, 5 3,132-
square-foot range shelters, 3 144-square-foot bathroom 
facilities, and 1 1,612-square-foot existing range building 
on parcels #146307001001 and #146307001002. 

Location:  4810 N. 26th Street, Parcel #s 146307001001 and 
146307001002, at the northern terminus of N 26th Street, 
approximately 0.68 mile north of its intersection with US 
36, in Section 7, Township 1N, Range 70W.  

Zoning:  Agricultural (A) Zoning District  
 Applicant/Property Owner:  Boulder Rifle Club, Inc., c/o Steve Martin 

Agent:    Rosi Dennett, Front Range Land Solutions  
 
Special Use Review / Site Specific Development Plan is required of uses which may have greater 
impacts on services, neighborhoods, or environment than those allowed with only Building Permit 
Review. This process will review compatibility, services, environmental impacts, and proposed site 
plan.  
 
This process includes public hearings before the Boulder County Planning Commission and the 
Board of County Commissioners. Adjacent property owners and holders of liens, mortgages, 
easements or other rights in the subject property are notified of these hearings.  
 
The Land Use staff, Planning Commission, 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, 13th and Spruce, 
Boulder. If you have any questions regarding this application, please contact the Land Use 
Department office at 720-564-2603 or via email at sfrederick@bouldercounty.org. 
 
Please return responses to the above address by August 2, 2019. 
 
_____ We have reviewed the proposal and have no conflicts. 
_____ Letter is enclosed. 
 
Signed _________________________________ PRINTED 
Name____________________________ 
Agency or Address _________________________________________________________________ 
 
Please note that all Land Use Department property owner’s mailing lists and parcel maps are generated from the 
records maintained by the County Assessor and Treasurer Office.  We are required to use this list to send notices to 

mailto:sfrederick@bouldercounty.org


the “property owner” of land in Boulder County.  If you feel that you should not be considered a “property owner,” 
or if the mailing address used is incorrect, please contact the County Assessor’s Office at (303) 441-3530. 
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Boulder
County

Parks & Open Space
5201 St. Vrain Road' Longmont, Colorado 80503

303.678.6200' Fax: 303.678.61 77' www.bouldercounty.org

May 23,2019

Rosi Dennett, AICP
Front Range Land Solutions
for Boulder Rifle Club Inc.
210 Lincoln St.
Longmont, CO 80501

Re: Conservation Easement Program approval to submit Special Use application to the Land

Use Department for the Bexco CER conservation easement property at 4923 N. 26th Street,

Unincorporated Boulder CountY

Dear Ms. Dennett,

Staff has reviewed the Boulder Rifle Club's Special Use Land Use application for an

expansion of the shooting range over the property described above. The property is

enäumbered with a conservation easement that is recorded in the real estate records of
Boulder county, colorado at Reception No. 1942070 on May 24,1999.

The applicants propose expanding the shooting range from the adjacent unencumbered parcel

at aSid N. 26ttr Stieet onto the conservation easement parcel at 4923 N. 26th Street.

Although the proposal is in conflict with the terms of the existing conservation easement over

the property, the ãttached letter from the Board of County Commissioners dated February 1,

20lb states that the county commits to work to revise the existing conservation easement on

the property to allow a shooting range use; therefore, the Conservation Easement Program

at parts & Open Space consents to the submission of this application to the Land Use

Department. Þlease note that this letter only serves as approval to submit the application to

the Land Use Department for review and does not serve as final approval from Pqks & Open

Space. As a referral agency, Parks & Open Space will receive the submiued applicæion

directly from Land Use as-a part of the formal review process and staff will continue to work

with the applicants to allow a shooting range use on the conservation easement property.

Final approval may be subject to conditions'

Please submit this letter with your application to the Land Use Department.

Thank you,
Melissa Arnold

Conservation Easement Program Manager
(303) 678-6266
mat'n ol d@bo ul clercotl nty. org

Deb Gardner CountY Comrnissioner Elise Jones County Commissioner Matt Jones County Cammissianer
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Boulder
County Board of County Commissioners

n^1^,---^--, 1 1^l Qfuurualy r, Lv to

Colorado Parks and Wildlife
Iir'¡ Gi¡flrrie. SRDG Proeram Ccordinator

Via e-níail @ iirn.uu thrir,-lii:st US

Re: Support for Boulder Rifle Club's application for Shooting Range Design Funding

Dear Mr. Guthrie:

The Boulder County Commissioners are happy to provide this letter of support for the Boulder

Rifle club,s (BRC) application for a shooting nung. Design grant from col0rado Department of
parks and Wildlife. Tñir grunt will be used for design of a public shooting facility adjacent to

BRC's Boulder shooting range.

The Boulder County Commissioners have been part of the Northern Front Range Recreational

Sport Shooting Management Partnetship (the Pattnershig)for a number of years' The

pãrtn"rrt ip irïorr,in[ to develop a lunåràap*-level, *ulti-¡*'itdictional strategy to provide safe,

responsible and accesîible recreátional sport shooting opportunities while addressing conflicts

neaì.residential areas and with other recleation users across the northern colorado Front Range'

Boulder County's support for this grant applicat!9n, as well as ouf commitment to work with

BRC to ¿evelop u or* public spoJshooting facility is an exciting collaboration to further the

work of the PartuershiP.

If the Rifle Club is successful in obtaining this grant, Boulder County commits to provide

nnài"g of up to $15,625 toward thezlvlmatcñrequiremelt and to work to revise the existing

ConsÑation Easement on the Club's property to allow a shooting fange use'

An expanded facility at BRC could provide a 300-yard rânge as well as other shorter distance

t"ung., totaling appro*imately 30 lanes. This facility will support additional shooting

opportunities that are safe and affordable to different types of shooters, increasing the variety of

pù6ti" shooting opportunities in Boulder County'

If you have any additional questions, please feel free to contact Michelle Krezek,

Commissioners' Deputy, at Mt!:qæhliãbSltlsl-Clç $Uliy-alg or 3 03 -44 1 -3 5 6 i'

o

Cindy Domenico, Chair
For the Boald of County Commissioners

Gindy Domenico coüntl¡ commissioner Deb Gardner county commissioner Ellse Jones county cammissìoner

Eoutdercountycoutthouse.l32SPearlslreef ' Boutder,coloradoE0302'Tet:303'441'3500'Fax:303',441'4525
MaitingAddress: p.O. Aü ln . Boulder, CotoraAo AOâOA 

'' 
www.bouldercaunly.org ' commissioners@bouldercounty'org
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BOULDER RIFLE RANGE
Special Use

DEVELOPMENT REPORT

May 28, 2019

Appl icanUProperty Owner:

Boulder Rifle Club Inc.
Steven Martín, President

PO Box 21197
Boulder, CO 80308

303-499-9002
president@bou lderrifleclub. com

Prepared by:

Rosi Dennett, AICP
Front Range Land Solutions

210 Lincoln Street
Longmont, CO 80501

303-682-9729
rosiden nett@gmail. com

i



Boulder Rifle Range
Special Use
May 28, 2019

ÃFÃ^Ã+UtrVtrLUI-MtrN I F(tr!-('F( I

Th¡s report is written to corresponci to the appiicaiion submittai requirements in
Section 3 and the special use requirements in Section 4-600, 4-601 and 4-602 of
the Boulder County Land Use Code.

Background

Boulder Rifle Club, lnc. is the owner of two adjacent properties (totaling 24.87
acres) that are located approximately Yz mile north of the intersection of
Yarmouth Avenue and 26th Street, north of Boulder, in the East Quarter of
Section 7, Township 1 North, Range 70 West. Both properties were used for
years for informal recreational shooting before they became respectively a
shooting range and construction debris landfill. The existing rifle range (known as
the South Range) ís located on the eastern parcel and is governed by Boulder
County Special Use # SU-87-13. This parcel consists of 6.23 acres with an
address of 4810 North 26th Street. A portion of the western parcel was used for
years as a construction debris landfill. The western parcel is now vacant and
comprises 18.64 acres. Both parcels are accessed via an existing road
easement off North 26th Street.

The United States Forest Service has been working with Boulder, Larimer, Gilpin
and Clear Creek Counties on the Recreational Sport Shooting Management
Project to close down the informal target practice sites in the mountains,
specifically in the Arapahoe National Forest, because of public safety concerns.
To provide alternative shooting ranges for the public, each county has committed
to supporting supervised and safe outdoor shooting ranges open to the general
public that also provide gun safety education opportunities.

Unsupervised recreational shooting on USFS land within Boulder County has
created significant safety concerns for years, and several wildfires have been
attributed to casual shooting in Lefthand Canyon.

The existing South Range, operated by the Boulder Rifle Club, is a membership
only facility with a long waiting list of interested potential members. Because the
Boulder Rifle Club also owns the property adjacent to and west of the existing
site, the opportunity exists to expand the operations to construct new ranges
(indoor and outdoor) that can be open to the public. Boulder County currently
has no public shooting ranges.

2



The subject properties are located within Boulder County's Agricultural zoning
district which allows for a shooting range by special review. The vacant western
parcel currently has a County conservation easement on it that will need to be
removed or modified to allow for a shooting range

The existing South Range consists of four outdoor ranges (25 yards, 50 yards,
100 yards and 200 yards) with firing shelters, side berms and backstops, a
classroom and indoor firing range, two restroom buildings with vaulted toilets and
a building for storage of targets.

Both properties are located within the southern edge of the Boulder Valley Ranch
Environmental Conservation Area designation in the Boulder County
Comprehensive Plan. The northeast portion of the site is designated as
Significant Agricultural Land of Local lmportance, and the extreme northeast
corner is designated as Signifìcant Agricultural Land of Statewide lmportance. A
wetland designation is also indicated on the northern portion of the drainage area
that is located between the two subject properties. The subject properties are
located within Area lll of the Rural Preservation Area designation in the Boulder
Valley Comprehensive Plan.

Proposal Description

This is a request for approval of a special use for a rifle range on the western
subject property (known as the West Range) and a special use amendment to
SU-87-13 for improvements to the existing South Range. A special review is

also required for a use that generates traffic volumes in excess of 150 average
daily trips per lot. ln addition, more than 500 cubic yards of materialwill be
necessary to move as part of the grading plan to ensure proper drainage which
requires a limited impact special use.

To provide new and improved facilities for the public and Boulder Rifle Club
members, five new outdoor ranges (300 yards, 200 yards, 100 meters, 50 meters
and 25 meters) and an indoor range are proposed on the West Range property.
These improvements will provide supervised, safe, and noise-mitigated shooting
opportunities as well as opportunities for increased gun safety education classes,
hunter safety classes, and training and practice facilities for local law
enforcement officers.

Each outdoor range will have 8-foot tall ballistic barriers along the sides, a20-
foot tall ballistic backstop, and a firing shelter with ceiling baffles. These noise
mitigation features also provide safe.areas from one range to the other which
reduces the size of the Surface Danger Zone of each range (as shown on the
Site Plan).

The South Range currently averages 43 persons per weekday and 131 persons
per weekend when mild weather permits. At total buildout, the proposed total of

.J



11 ranges at both the West Range and South Range may average 95 persons
per weekday and 288 persons per weekend when mild weather permits. Hours
of operation will be 7 am or sunrise, whichever ís later, to dusk, 7 days per week,

facilities will be available as weather permits with much less use anticipated
during the winter months. The indoor facility may be used after dark, but
essentially no noise will escape it.

Staffing at the West Range will include one employee per outdoor range plus one
floater employee. The indoor range will have three employees for a total of 9
employees on site when all of the proposed facilities are constructed and
available to the public for use.

Construction Phasing

The improvements will be constructed in phases as funds are acquired

Phase 1 includes West Range construction of three outdoor ranges (25 meters,
50 meters and 100 meters) with side perms, backstops, firing shelters, vault
toilets and parking lot. Access road improvements, property entrance gate,
detention pond and water cisterns will also be constructed in the first phase.
South Range improvements will also occur in the first phase and include
construction of new firing structures on the 200-yard range and 1O0-yard range,
side berm work on the 200-yard range, parking lot construction, gate installation
at the west boundary of the South Range property and some regrading.

Phase 2 consists of West Range construction of the 200-yard range and 300-
yard range with side berms, backstops, firing shelters, vault toilet and parking lot

Phase 3 includes construction of the indoor range building, sewage system tank
installation, parking lot and landscaping.

Water & Sewer

No public water or sewer services are available to this site. Two water cisterns
will be installed, as shown on the Site Plan, for potable water and firefighting
water. A water line will be extended to the indoor range building and the outdoor
range vault toilets, as shown on the Utility Plan. The ADA-compliant vault toilets
will have water-flushing toilets and hand-washing facilities.

The vault toilets will be pumped as needed. As described in the Preliminary
Design Report by Engineer Ed Glassgow of Scott Cox & Associates, the sewage
system for the indoor range building will be an enclosed vault with no leach field
and will also be periodically pumped as needed. The location of this vault is
noted sn the Site Plan.

4



Access, Parking and Traffic

Historically, the access to the South Range was through City property with an
access agreement, but an existing access through the western parcel will be the
main access to both ranges. That access continues onto an existing road within
a 30-foot wide easement for a distance of approximately 700 feet to 26th Street.

Small parking lots are dispersed throughout the site adjacent to each outdoor
range and the indoor range and will provide a total of 209 parking spaces,
including 18 ADA-accessible parking spaces. All roadways and parking lots on
site will be gravel surfaces.

The Traffic Study was completed by Delich Associates and concludes the
proposal is feasible from a traffic engineering standpoint. The total traffic
generation full build out may be approximately 190 daily trip ends, 3 morning
peak hour trip ends, and 38 afternoon peak hour trip ends. The existing street
system is adequate to serve the proposed improvements. In addition, the
closure of the informal recreational shooting areas throughout the canyons of
Boulder County will reduce a significant amount of traffic to and from those
mountain sites. The Boulder County Sheriff's Office and other law enforcement
agencies with jurisdiction receive approximately 600 complaint calls per year
regarding concerns with recreational shooting in the canyons.

Drainage and Grading

The drainage report and grading plans were completed by Rocky Ridge Civic
Engineering. Surface drainage will be directed to the detention pond shown on
the plans which will discharge stormwater drainage at a rate that does not
exceed historic levels of drainage from this site. To minimize having to haul
material offsite, the grading plans were designed to accommodate most of the
soil onsite. The projected amount of material to be moved is 46,844cubic yards
of cut and 48,180 cubic yards of fill. All grading will be completed in accordance
with Gounty regulations, including the use of dust suppression methods.

Acoustics

Behrens and Associates, lnc. completed an extensive noise study which included
a sound level survey at various locations within the residential area to the south
of the site. The proposed firing structures mitigate noise levels to the acceptable
range below the Land Use Code limit of 65 dB maximum impulse. Even though
County approval of the existing South Range predates the Land Use Code sound
requirement, this proposal includes adding the new firing shelters to the 1O0-yard
and 200-yard ranges to reduce the existing noise levels as funds become
available.
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Architectural Design

The firing shelters and indoor range building were designed by Thomas Moore

oossih¡le. Elevation drawinos of the orooosed struetures and floor olans are".'v_ -_ _--- r--r'- ----- t- -.'--
included with this application submittal. Photos of the existing structures at the
South Range are also included.

The firing structures are three-sided structures of approximately 3,100 sq.ft.
They are typically 15.5 ft. tall at the roof ridge and will be constructed with sound
baffling and ballistic materials to absorb sound and negligent discharge. The
exterior materials will be standing seam metal roofing in a dark or neutral color
and fiber-cement board and batten siding, in tan or earth-tone colors.

The proposed two-story indoor range building has a footprint of 15,060 sq.ft. with
a roof ridge height of approximately 38 feet above grade at the main entry.
Exterior materials include standing seam metal roofing in a dark or neutral color,
board and batten siding with a masonry wainscot at selected elevations. The
color palette for this and all the new site buildings is a blend of warm earthtones
that will not stand out in sharp contrast with the surrounding environment. The
building forms are "agrarian" in scale and form. Landscaping to screen the south
side of the new indoor range building will be a wind-row of evergreens with a
rock-mulch base. All disturbed areas will be seeded with native grasses and
mowed for weed control.

The floor plans of the indoor range building specify the uses of the structure
which include 16 firing lanes and lockers in the lower bulletproof level and
classroom space, office space, restrooms and incidental-sales space in the
upper level. The classroom space is primarily for public gun safety training, and
the incidental-sales space is for those members of the public who would like to
purchase guns or ammunition for use in the ranges. Gun repair service shall also
be provided.

Outdoor Lighting

All outdoor lighting will be in accordance with Land Use Code requirements
including the use of down-casting, dark sky cutoff fixtures. Lighting will be
minimized to the building access points, at the gates and along the driveway as
shown on the Site Plan and will be turned off when the facilities are closed.

Neighborhood Meeting

A neighborhood meeting will be held in June, and the neighbors in the residential
area to the south were notified when the acoustics consultants were taking noise
measurements for the Noise Study. Five of these neighbors offered properties

6



for the sound monitoring survey that was a part of the Noise Study. Most of the
concerns expressed to date by neighbors center on noise and traffic levels.

Section 3-203. E. I . Development Report Su bmittal Req uirement Standards

a. Address list of adjacent property owners

The adjacent property owners are as follows:

To the south: George Grandits & Ann Miller
4725 N.26th Street
Boulder, CO 80301

To the west, north and east: Boulder Open Space and Mountain Parks
PO Box 791
Boulder, CO 80306

b. Description of site features

The western property slopes from southwest to northeast with a drainage
channel along the northern and eastern perimeter of the parcel. The eastern
property slopes from east to west toward the drainage channel. The southern
portion of the western parcel is part of an old dump site of construction debris.
The western parcel is vacant with sparse ground cover and the existing rifle
range, as previously described, is located on the eastern property.

c. Soil characteristics

According to the Soil Survey of the Boulder County Area by the United States
Department of Agriculture Soil Conservation Service, the soils on this property
are classified as Terrace Escarpments , Te, in the majority of the South Range
site and Renohill Loam, ReD, 3 to 9 percent slopes in the majority of the West
Range site with the City Dump noted on the southern portion of the West Range
site.

Terrace escarpments are on side slopes of old outwash fans and terraces and
consist of undifferentiated shallow soils that have many cobbles and stones on
the surface. Runoff is rapid, and the erosion hazard is high. Only limited
moisture is available for plants because these undifferentiated soils are shallow
Terrace escarpments are not suited to cultivation.

Renohill loam is made up of moderately deep, well-drained soils, but the surface
layer is a loam that is 3 to 4 inches thick. Runoff is rapid on this soil, and the
erosion hazard is high. This soil is unsuited to cultivation.
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ln February, Soilogic completed a Preliminary Geotechnical Subsurface
Exploration Report, which is included with this application. Test borings in the
area of the proposed indoor range building indicate the subsurface materials

approximately 13 to 15 feet below gr"ound surfaee and sand eontaining
construction debris approximately 31 to 39 feet below the surface. This debris is
likely associated with the past usage of the site as part of the City's construction
debris dump site. This levelwas underlain with claystone/siltstone bedrock
approximately 35 to 40 feet below ground surface, and no groundwater was
encountered. An engineered pier foundation system will be included in the
construction of the indoor range building.

d. Flora and Fauna

The subject property has been significantly disturbed over the years with periodic
grading and landfill dumping. The years of site disturbance have resulted in
sparse vegetation with weedy plant species interspersed with native vegetation.
Several mature trees on the south side of the existing classroom and indoor
range building and one at the northwest corner of the building will remain. The
intermittent shrubbery vegetation along the northern portion of the drainage area
between the two properties will also be left undisturbed.

The vacant site had prairie dogs years ago, but none are currently present. The
South Range is being colonized by prairie dogs from the adjacent City property to
the east, but the prairie dogs won't be disturbed by the minimal proposed
improvements to the existing range. The occasional typicalwildlife can be seen
passing through the nearby City Open Space area, but no known wildlife
corridors are identified on the subject property.

e. Cultural Resources

No cultural resources have been identified on the property

f. Potential Radiation Hazard

No known radiation hazards have been identified by the State or County Public
Health Departments, but hazard mitigation measures will be taken if deemed
necessary.

g. Service Abilities

No service providers have indicated a problem with the ability to serve this
development. All required permits will be obtained by the appropriate agencies
prior to commencement of operations.

I



h. Financial Guarantees

lf the provision of financial guarantees is warranted for any of the proposed
improvements, a bank-approved letter of credit will be provided as an attachment
to the development agreement.

Section 4-602 Special Use Standards and Gonditions

(f ) Except as otherwise noted, the use will comply with the minimum
zoning requirements of the zoning district in which the use is to be
established, and will also comply with all other applicable
requirements;

The proposal will comply with the applicable sections of the County Land
Use Code. The proposed uses are allowed in the Agriculturalzoning
distríct, and the new structures will meet the bulk requirements (such as
setbacks and maximum buildíng height). The additional requirements for
an outdoor shooting range (such as 8-foot tall ballistic side barriers and
2O-foot tall backstops) will also be met.

Section 4-510.A.5.a.(i) allows for the 1320-foot setback from designated
recreational trails to be reduced based on an engineered study and
property mitigation which reduces the Surface Danger Zone as shown on
the engineering plans. The closest public trail to the north of the subject
property is the City's Hidden Valley Trailwhich is understood to be
relocated farther north in the near future. The trail is currently
approximately 600 feet north and outside of the Surface Danger Zone of
the closest range.

(21 Will be in harmony with the character of the neighborhood and
compatible with the surrounding area;

With the addition of noise mitigation features of the new firing shelters to
be constructed at all of the new outdoor ranges and two of the existing
ranges, the proposed use will be compatible with the surrounding area.
City Open Space land surrounds the site on all sides with the exception of
267 feet along the southern boundary which is adjacent to the access road
and a large residential lot is located to the south side of the access road.

(3) Will be in accordance with the Comprehensive Plan;

As previously stated, the properties have been significantly disturbed over
the years wÍth mostly disturbed environmental resources apparent today.
The site is located on the southern edge of the Comprehensive Plan
desig nations (Bou lder Valley Ranch Environmental Conservation Area,
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Significant Agricultural Land of Local lmportance, and Wetland).
Specifically, the wetland designation along the drainage area to the north
of that site that extends slightly on the subject property was likely from

rS when overflow from the Silver Lake Ditch occurred which is no
longer running in this area. The drainage area now acts as a natural
drainage area that will continue to exist through the site.

The Brooosalfurthers the soals in the eomBrehensive Plan as follows- t- -l-_-- - -'- g ---"1-'-

Goal 8.5. Adequate facilities and services which provide diverse
educational, cultural, and social opportunities should be encouraged

Goal 8.6. Adequate facilities and services to assure the health safety and
welfare of all citizens should be promoted.

Goal 1.1 The County should encourage and promote coordination and
cooperation between federal, state, and localgovernment entities charged
with making decisions which significantly affect land use in Boulder
County.

The subject property is also located within the Area lll - Rural
Preservation Area designation in the Boulder Valley Comprehensive Plan.
The proposed use is not an over-intensive use of the site in accordance
with the criteria specified in Section 1.15 of the Boulder Valley
Comprehensive Plan. The projected traffic generation can be adequately
handled by the existing street system. The proposed structure footprints
cover only 4% of the total land area of the vacant parcel. The proposed
usage, including hours of operation and water/wastewater flows are easily
accommodated onsite. The outside lighting will be minimalwith down-
casting cutoff fixtures and will be turned off when the ranges are closed.
The noise and safety mitigation features of the firing structures, side
barriers and backstops minimize impacts outside of property boundaries.
These improvements enable the use to be compatible with the open space
land surrounding the property on three sides, and the residential area to
the south. No other sites that could be considered more appropriate are
known in Boulder County.

(4) Will not result in an over-intensive use of land or excessive depletion
of natural resources;

While the subject properties are located within an Environmental
Conservation Area, substantial modification of the site has occurred over
the years. Extensive grading has occurred on the west parcel by previous
landowners with the relocation of the drainage area to the north around
the construction debris landfill that encroaches onto the southern portion
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of the site. Proposed improvements on the South Range are for noise
mitigation only.

Sufficient space exists at the West Range for the proposed outdoor
ranges, firing shelters and indoor range. Only 4o/o of the total land area
will be covered with structures.

(5) Will not have a material adverse effect on community capital
improvement programs;

No community capital improvement programs will be affected by this
proposal.

(6) Will not require a level of community facilities and services greater
than that which is available;

The proposed water and sewer storage tanks will be serviced as is
necessary, and all necessary permits will be acquired prior to construction

(71 Will not result in undue traffic congestion or traffic hazards;

As described in the attached traffic analysis, the proposed use will not
create undue traffic congestion or traffic hazards and will gradually
eliminate some existing public trips to the mountain dispersed shooting
sites, and trips for law enforcement in those areas.

(S) Will not cause significant air, odor, water, or noise pollution;

The existing use does not create significant pollutÍon. All outdoor lighting
will be shielded with down-casting fixtures and will be turned off after
operating hours. The Environmental Stewardship Plan will mitigate any
potential lead pollution. As described in the Noise Study, proposed and
existing ranges will meet the Land Use Code noise level requirements.

(9) Will not require amendment to the Regional Clean Water Plan;

The proposal will not require an amendment to the Regional Clean Water
Plan.

(f 0) Will be adequately landscaped, buffered, and screened;

The proposed indoor range building will be screened with trees along the
southern perimeter. The ranges and firing structures will be screened and
buffered by being lowered in the ground with 8-foot tall side barriers and
20-foot tall backstops.
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(11) Will not othenryise be detrimental to the health, safety, or welfare of
the present or future inhabitants of Boulder County.

No ic shooti curren exists in Boulder Cou Providin
S SOUN and danger mitigated range for public use provides a beneficial

and safe alternative to continued recreational shooting in the foothills of
Boulder County.

Section 4-602.F.1. Special Review Standards for Outdoor Firing Range

a. Range Design

(¡) Pistol and rifle firing ranges

The range design is included in this submittal and provides 8-foot
tall ballistic side barriers, 2O-foot ballistic backstops, and firing
structures that absorb sound and negligent discharge. These
features baffle sound, maximize safety between the ranges and
minimize the amount of area in the Surface Danger Zone (as
shown on the Site Plan).

(¡i) Shotgun ranges

No shotgun ranges are proposed.

b. Security

The entire property perimeter is fenced, and a controlled gate will manage
the vehicular access onsite. Warning signs will be posted along the fence

c. Noise

The improvements have been designed in accordance with
recommendations for noise mitigation as stated in the Noise Study and will
be in compliance with the County Land Use noise level requirements.

d. Range Orientation

All firing lines are aimed at target lines to the north

e. Backstops and Bulletproof Barriers or Berms

The backstops and bulletproof side barriers will be constructed in
accordance with the engineering plans included with this submittal.
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f. Sudace DangerZone

No traveled roadways, trails, streams, ponds, lakes or wetlands are
located within the Surface Danger Zones of the outdoor ranges as shown
on the engineering plans.

g. Environmental Stewardship Plan

An Environmental Stewardship Plan will be provided to the Land Use
Department prior to building permit stage and will include Best
Management Practices for lead management. The backstops have been
designed to permit a viable reclamation of lead.

h. Operational Requirements

(¡) Hours

Hours of operation will be limited to the hours between 7 am or
sunrise, whichever is later, to dusk (or 7 pm) with the exception of
using the indoor facility and shooting for educational or law
enforcement activities which will be until 9 pm one day per week.

(¡¡) No Alcohol or Drugs

No alcohol or drugs are allowed on site.

(¡¡¡) No Tracer or lncendiary Rounds

No tracer, incendiary rounds or exploding targets are allowed on
site.

(¡v) Fire Safety and Response Plan

A fire safety and response plan will be filed and approved by
Boulder Rural Fire District and County Sheriff as part of the
development agreement.

(v) Fire Extinguishers

Large fire extinguishers will be will be available for emergency at all
shooting ranges in accordance with direction by the Boulder Rural
Fire District.
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(vi) Wildfire Mitigation

Appropriate wildfire mitigation measures will be followed in
accordance with recommendations of the Cou Wildfire ation
Coordinator and Boulder Rural Fire District.

(vii) Onsite Emergency Gommunication System

An onsite emergency communication system will be installed

(viii) Safety Plan and Range Rules

A safety plan will be filed with and approved by the Land Use
Department and Sheriff, and range rules will be posted on site. At
least one of the employees on site when open to the public will be a
trained safety officer, and a range member who has passed the
minimum training requirements of the range shall be present when
the facility is open to members only.

(¡x) Periodic BOCC Reviews

Periodic reviews will be accommodated, if the BOCC deems they
are necessary.

i. Enforcement

Potential enforcement actions by the County of noise violations or other
violations is understood.

j. Future Expansion

It is also understood that future expansion may considered a substantial
modification which would require an amendment to the special use permit.
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Rocky Ridge
Civil Engineering

May 24,2019

Boulder Rifle Club, Inc.
PO Box 21197
Boulder, CO 80308

Reference: EarthworkCalculations
Boulder Rifle Range - Boulder County, Colorado
Rocþ Ridge Civil Engineering Project No. 778-1

To whom it may concern:

Rocþ Ridge Civil Engineering (RRCE) perfonned cut and fill volume calculations for
the grading improvements associated with the proposed Boulder Rifle Range located at

4923 N. 26th Street, in Boulder County, Colorado. These calculations are based on the

architectural plans prepared by Thomas Moore Architecture and the grading plans

prepared by RRCE dated May 24,2019.

Our calculations show the proposed site improvements will require approximately 46,844

cubic yards of cut and 48,180 cubic yards of fill. This earthwork volume does not include

the Boulder County "Earthwork and Grading" standard exempt earthwork up to ten feet

around the perimeter of the building foundations and roadbase material required for the

proposed access. The total estimated quantity of qualified material to be moved is 95,024

cubic yards.

Our calculations show all building foundation excavations and incidental backfill will
require approximately 8,881 cubic yards of cut and2,434 cubic yards of fill. The required

roadbase material for the proposed access road is calculated to be approximately 2,373

cubic yards. The existing site is known as a historic garbage dump and substantial 
,

amounts of waste material is expected to be encountered and will need to be removed

fi'om the site. This volume of materiai has not been calculated.

Autodesk Civil3D 2019 was utilized to perform the cut and fill calculations

Please let me know if you have any questions or comments.

Sincerely,

M
Garrett C. V/alstad, P.E.
garr: ett@r ockyri dgecivi l. com
Rocky Ridge Civil Engineering

Boulder Counfy LISUR Fact Sheet

Earthwork Exhibit

Attachments



Earth Workand Grading Worksheet:Grading Calculation
Cut and fill calculations are necessary
to evaluate the disturbance of a
prqject and to verifo whether or not a

Limited lmpact Special Use Review

Cna¡irl I lca Elarriou¡ ic rorrr rirod rnrhen
JlJllrqr vJç rrv¡¡!vr re rslvr¡

grading fora project involves more
ihan 500 cubic yarcis (minus normai
cut/fill and backfill contained within
+L^ f^..^.l^+ian faa+nrínf\!l lE rvur luqrrv¡ I lvvl},r rr rrr.

lf grading totals are close to the 500
yard trigget additional information
may be required, such as a grading
plan stamped by a Colorado
Registered Professional Engineer.

Earth Workand Grading
This worksheet is to help you
accurately determ¡ne the amount of
grading forthe Property ¡n
accordance with the Boulder County
Land Use Code. Please fill in all
applicable boxes.

Note: Applicant(s) must fill in the
shaded boxes even though
foundation work does not contr¡bute
toward the 500 cubicyard trigger
requíring Límited lmpact Special Use

Review. Also, allareas of earthwork
must be represented on the site plan.

Excess Mater¡al will be Transported to the Following Location:

Excess Mater¡als Transport Locat¡on:

Western Disposal

overall earth work at the site is balanced

thro out construction.

ls Your Property Gated and Locked?

Note: lf county personnel cannot access the property, it could cause delays in reviewing your application.

Certification
I certiñ7 that the information submitted is complete and correct..l agree to clearly identifo the property (if not already

uããierruAj un¿ ttut 
" 

tñe U.ãiión òf the improvements on the site within four days of submitting this application. I

understand that the inient oittre site plan Review process is to address the impaéts of]ocation and typ.e of structures,

and that modificationtruy n" ráquired. Site workwill not be done priorto issuance of a Grading or Buílding Permit'

subtotalF¡IICut

10,6843,4887,L96
Driveway

and Parking
Areas

LU,/y5I0 669L¿4Berm(s)

73,57439,524 34,023
^rL ^..t--i:--Lrutct \¡¡ duil 19

95,024
Box 1

48,180Subtotal 46,844
* lf the total in Box 1 is greater than 500 cubic yards, then a Limited lmpact Special Review is

required.

TotalCut F¡II

I 1,3 152,4348,881Foundation

5,111Material cut from foundation excavation
thatwill be removed from the property

Date 
0512412019Slgnature

2 Form: p/39 . Rev. 01 .10.1 1 . g:/publications/planning/P3gLimitedlmpactspecialUseFactSheet.pdf
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Síte Plan Review Fact Sheet
The applicant(s) is/are required to complete each section of this Site Plan Review (SpR)
Fact sheet even if the information is duplicated elsewhere in the spR application.
completed Fact Sheets reduce the application review time which helps expedite the
Directort Determination. Please make duplicates of this spR Fact sheet ìf the project
involves more than two structures.

Structure #1 lnformation

Sffucture #2 lnformation

*See Article 18-1314 for definition of covered porch.

Determin¡ng Floor Area
Floor Area is measured in terms of
square feet. The total square footage is
as everything within the exterior face of
the exterior walls including garages and
basements. Covered porch area that is
attached to the principal structure is
not included (see Article 18-1 3 t A). The
shaded area on the diagram indicates
the area counted as square feet.

CI

Residentialvs.
Non-Residential Floor Area
Residential Floor Area includes all
attached and detached floor area (as
defined in Article 1B-162) on a parcel,
including principal and accessory
structures used or customarily used for
residential purposes, such as garages,
studies, pool housel home offices and
workhops. Gazebos and carports up to a
total combined size of 400 square feet
are exempt. Barns used for agricultural
purposed are not considered residential
floor area.

Note: lf an existing wall(s) and/or roof(s)
are removed and a new wall(s)/roof(s) are
constructed, the associated floor area due
to the new wall(s)/roof(s) are considered
new construction and must be included
in the calculation of floor area for the
Site Plan Review and shown on this Fact
Sheet.

lf a Limited lmpact Special Review is
required, then call 303-441 -3930 and ask
for a new Pre-Application conference for
the Limited lmpact Special Review.

Type of Structure:
(e.9. residence studio, barn, etc.)

NEW PIT TOILET- TYP. OF 3

Total Existing Floor Area:
{Finished + Unfínished square feet including

qaraqe if attached.)
N/A

sq.ft.

Deconstruction

fr.

I

occur?

in the table below

Are floornew âreas where willdemolitionbeing proposed
NoI ü Yes newthe floor area

Residential

Basement: N/A 5q.ft. sq. ft.

N/A

sq. ft.

Height
(åbove exist¡ng

grade)
12',-0"

First Floor: 144 
sq. ft. sq. ft.

N/A 144 
sq. rt.

Exterior
Wall Material

BOARD/BATT
SIDING

Second Floor: N/A
sq n' sq, ft.

N/A
sq. ft.

Exterior
Wall Color

TAN W|TH
BROWN TRIM

Garage:
f Detached
D artacherl so. ft.

N/A
so. ft

N/A

sq- ft.

Roofing
Materiãl

METAL
STANDING
SEAM

*Covered Porch: N/A ss. ft. sq tt.

N/A

sq ft.
Roofing

Color

BROWN-
BRONZE

Total: 144 sq. ft. sq. ft. 144 sq. ft. Total Bedrooms
N/A

Floor Area New Construction

Project ldentification:
Pro¡ecl N¿me;
BOULDER RIFLE CLUB-RANGE EXPANSION
SPECIAL USE APPLICATION
Properly Address/Loc¿lion:

4810 N.26TH STREET, BOULDER, CO

CurrentOwne,: BOULDER RIFLE CLUB, lNC.
ATTN: STEVE MARTIN, PRESIDENT

5ize of Property ¡n Acres:

24.87 ACRES, TOTAL

I

Type of Structure:
(e.9. residence, studio, barn, etc.)

RANGE SHELTER- TYPICAL OF 1

AT EXISTING OUTDOOR RANGE
Total Existing Floor Area:

(Finished + Unfinished square feer including
garage if attached.)

N/A
sq. ft.

Deconstruction:

ír.

areas being proposed where demolition will occur?Are new floor
the new floor area re in the table

Residential

I Non-Residential

No Ü Yes

Basement: N/A sq ft. sq. ft.
N/A

sq. ft.

Height
(¿bove exi5ting

qrade)
1s',-2"

First Floor: 1.612 
'q.rt.

sq. ft,
N/A

1,612 sq,ft.
Exter¡or

Wall Mate¡ial

BOARD/BATT
SIDING

Second Floor: N/A
sq. n.

N/A
sq. n. sq. ft.

Exterior
Wall Color

TAN WTH
BROWN TRIM

ü
ü

Garage:
Detðch€d
Attâched sq. ft.

N/A
so. ft.

N/A

<o ft
Roofing
Material

METAL
STANDING
SEAM

*Covered Porch: N/A sq. fr. sq. ft.
N/A

sq. ft.
Roofing

Color

BROWN.
BRONZE

Total: 1,612 sq.ft. sq. ft. 1,612 
'q 

x. Total Bedrooms
N/A

Area (New Construction Only)

Form: sPR/04. Rev. 11.12.15 . g:lpublicatíons/spr/spR04siteplanReviewFactsheet.pdf



Site Plan Review Fact Sheet
The applicant(s) islare required to complete each section of this Site Plan Review (SPR)

Fact Sheet even íf the information is duplicated elsewhere in the SPR application.
Completed Fact Sheets reduce the application review time which helps expedite the
Director's Determination. Please make duplicates of this SPR Fact Sheet if the project

Structure #1 information

Structure #2 Information

'See Artícle 18-1314 for definition of covered porch.

Determining Floor Area
Floor Area is measured in terms of
square feet. The total square footage is
as ever¡hing withín the exterior face of
the exterior walls including garages and
basements. Covered porch area that is
attached to the principal structure is
not included (see Article 18-13'lA). The
shaded area on the diagram indicates
the area counted as square feet.

CI

Residentialvs.
Non-Residential Floor Area
Residential Floor Area includes all
attached and detached floor area (as

defined in Art¡cle 18-162) on a parcel,
including principal and accessory
structures used or customarily used for
residential purposes, such as garages,
studiet pool housel home offìces and
workhops. Gazebos and carports up to a
total combined size of 400 square feet
are exempt. Barns used for agricultural
purposed are not cons¡dered residential
floor area.

Note: lf an existing wall(s) and/or roof(s)
are removed and a new wall(s)/roof(s) are
constructed, the associated floor area due
to the new wall(s)/roof(s) are considered
new construction and must be included
in the calculation of floor area forthe
Site Plan Review and shown on this Fact
Sheet.

lf a Limited lmpact Special Review is
required, then call 303-441 -3930 and ask
for a new Pre-Application conference for
.L^ I i-i.^l l-^--. C^^-i^l D^.,i^..,
trrç Lilr¡rttu rrrrPoLt JPclrqt nEvrcvv.

Project ldentification :

Pro¡ect N¿me;
BOULDER RIFLE CLUB-RANGE EXPANSION
!iHÊ(;IAL USE APPLIL;A I IUN
D'^^ô¡n. 

^^¡'Â.. 
/l ^-ãr¡^^

4810 N. 26TH STREET, BOULDER, CO

Current owner: BOULDER RIFLE CLUB, lNC.
ATTN: STEVE MARTIN, PRESIDENT

Size of Property ín Acres:

24.87 ACRES, TOÎAL

r-.- - ^t ?L-. --!¡ype oî )¡riicîüie:
(e.0. residence, studio, barn, etc.)

NEW INDOOR RANGE BUILDING

Totô¡ Exist¡ng Floor Area:

{Finished + Unfinished square feet including
qaraqe if attached.)

N/A
sq. ft.

Deconstru€t¡on:

sq.ft.

Arè new floor areas being proposed where demolition will occur?
¡n the tablethe new floor area

Residential

I ¡¡o E Yes

WALK.OUT
LOWER LEVEL

Easement: 15,000 
'q 

rr. sq. ft.

N/A
15,000 ,q ft.

Height
{åbove existing

qrade)
38',-0"

First Floo¡: 5,050 sq.fr. sq. ft.

NiA BOARD/BATT
SIDING, CMU5,050,q.fr. Exterior

Wall Material

Second Floor: N/A 
sq. ft. sq. ft.

N/A
sq. ft.

Exterior
Wall Color

TAN WTH
BROWN TRIM
TAN CMI I

Garage:
f Detached
Û art¡chp¿l

N/A
<ñ fr sq. f¡.

N/A

so- ft-

Roofing
Material

METAL
STANDING
SEAM

*Covered Porch: N/A sq. ft. sq. ft.

N/A

sq. ft.
Roofing

Color

BROWN-
BRONZE

Total: 20.050 sq.ft. sq. ft. 20,050 
'q. 

rt. Total Bedrooms
N/A

Floor Area (New Construction On

t

Type of Structure:
(e.q. residence, studio, barn, etc.)

RANGE SHELTER- TYPICAL OF 5
AT NEW OUTDOOR RANGES

Total Existing Floor Area:
(Finished + Unfinished square feet including

qarage if attached.)
N/A

sq. ft.

Deconstruction:

sq. ft,

Are new floor areas being proposed where demolition will occur?
the new floor area uafe in the table

Residential

I Non-Residential

No É Yes

Basement: N/A sq ft' sq. ft.
N/A

sq. ft.

Height
(åbove existing

qrade)
15'-2"

First Floor: 2.800 
'q. 

ft. sq.ft.
N/A 2,800 sq. ft.

Exter¡or
Wall Material

BOARD/BATT
SIDING

Second Floor: N/A
sq. lt. tq. ft.

N/A
sq. ft.

Exterior
Wall Color

TAN WTH
BROWN TRIM

Garage:
I Det¿ched
fl Attached

N/A
<o lt çô h.

N/A
so ft

Roofing
Material

METAL
STANDING
SEAM

*Covered Porch: 332 sq. ft. sq. ft.
N/A 332 sq ft.

Roofing
Color

BROWN-
BRONZE

rolal: J, r o¿ sq. n. sq. ft.
o 4aôJ, lg¿ <ñ h torat Ëeorooms

N/A

Proposed Floõr Area {New Construction On

Form: SPR,/04. Rev. 11..l2.15 ' g:/publicatíons/spr/SPR045itePlanReviewFactSheet.pdf



rr SCOTT, cox & ASSOCIATES, INC. 

Boulder Rifle Club Inc. 

Steven Martin, President 

P. 0. Box 21197 

Boulder, Colorado 80308 

Ladies and Gentlemen: 

May 23, 2019 

consulting engineers • surveyors 

Project: 19258 

The purpose for this report is to present information regarding wastewater 

disposal for the proposed Boulder Rifle Club expansion on the property west and 

southwest of the existing range at 4810 North 26th Street in Boulder County, 

Colorado. The county has not yet assigned an address to this property, but the 

parcel number is 146307001002. 

We have reviewed the plan for the proposed expansion, have reviewed borings 

completed on the property and have discussed this, in a very preliminary 

fashion, with the Boulder County Health Department. 

The driving .factor on this site is the presence of landfill materials. Two borings 

were completed to determine the depth of these materials and they found 31 to 

39 feet to native soil through the landfill. This has a major impact on the 

wastewater disposal, as we wiU discuss below. 

The Boulder County Health Department always prefers and generally requires 

the installation of a standard onsite wastewater treatment system that processes 

the wastewater through a septic tank and then disposes of the effluent by 

infiltration into the soil or by evaporation and transpiration or a combination of 

these. However, the presence of the landfill materials makes the installation of 

any type of system than involves infiltration impossible as landfill materials are 

I '.i.lll ', 5t h S!r~'t' I • l!ouldt•r, Co lor.ido llO lll I • t HI 11 -M4-.HJ.'i I • F,ix 13031 444-3387 



Project 19258 
Page 2 of 2 

not suitable for this due to their variability and the depth to native soils is so 

deep that there is no practical way of accomplishing this. This leaves us with a 

fully lined evapotranspiration system option only. While this would suffice, it 

also dramatically increases the required area and some of these can occupy a 

very large area and likely impact the proposed use of the property. Therefore, 

my discussion with the health department focused on a possible alternative, that 

being the use of a vault (or vaults) and/ or a vault privy (or multiple vault 

privies). They were receptive to this, given the factors that I have discussed in 

this report. It may be important to note that the existing rifle club structures, on 

the adjacent property, utilize vaults. 

In summary, the presence of the landfill materials makes the construction of a 

standard on.site wastewater treatment system difficult to impossible and in our 

preliminary discussion with the Health Department, they have indicated that it is 

likely that they would allow the use of vaults or vault privies for this project. 

Thank you for consulting with us. If there are any questions or comments 

regarding this report, please do not hesitate to contact us. 

Sincerely, 

SCOTT, COX AND ASSOOATES, INC. 

By 

M. Edward~ ~ 
S:1-~ 
~ 
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February 6,2019

Boulder Rifle Club
4810 North 26ú Street
Boulder, Colorado 80301

Attn: Mr. Steve Martin

Preliminary Geotechnical Subsurface Exploration Report
A portion of the Boulder Rifle Club property
4810 North 26th Street
Boulder County, Colorado
Soilogic Project # l8-1384

Mr. Martin:

Soilogic, Inc. (Soilogic) personnel have completed the preliminary geotechnical

subsurface exploration you requested for a portion of the Boulder Rifle Club organization

property, located on North 26th Street near Boulder, in unincorporated Boulder County,

Colorado. The results of our preliminary exploration are included with this report.

The subsurface materials encountered in the completed test borings consisted of a thin

mantle of sparse vegetation and topsoil underlain by brown/graylrust/black lean clay with

sarrd which contained concrete and asphalt tlagments, gravel, rebar and other apparent

construction debris. Based on discussion with the owner/client, we understand this

material is likely associated with a past usage of the property as a municipal construction

debris dump site. The lean clay fill varied from very stiff to hard in terms of consistency

and extended to depths ranging from approximately 13 to 15 feet below ground surface,

where it was underlain by trash and other debris which we understand is most likely

associated with a landfill that occupied the property previous to the municipal dump. The

trash and other unidentified debris appeared to extend to depths ranging from

approximately 3l to 39 feet below ground surface, where it was underlain by dark

graylgraylblue-gray weathered to very hard claystone/siltstone bedrock. The bedrock

extended to the maximum depths explored, approximately 35 and 40 feet below ground

surface. :

Groundwater was not encountered in either of the site borings to the depths explored

when checked immediately after completion of drilling.

Soilogic, lnc.
3522Dratt Horce Court ¡ Loveland, CO 80538 o (970) 535-6{44



Preliminary Geotechnical Subsurface Exploration Report
A portion of Boulder Rifle Club Property

North 26h Sfee! Boulder, Colorado
Soilogic # l8-1384

2

4

miscellaneous debris extending to depths greater than 30 feet below ground surface at

this site, deep foundation systems extended to bear on the underlying bedrock should be
^----1^--^J f,^.- ----^--^-r ^f, ^-^l t^--!lj!--^-- r^ t^^ ^^-- -t ^.^ ú,t^ ñ-,-srrrPruy{ru rur suPPurL ur auy PruPus¡ru uurrqurB,s ru us s(,llslru(.;t{,u ult lllls Plupgrty. r,ruç

to the depth which the existing fill was observed to extend, complete removal and

replacement of existing trash/debris in order to develop suitable conditions for support of
spread footing foundations is not considered a feasible altemative. Building floor slabs

should be structurally supported independent of the subgrade materials. Deep foundation

systems would extend the foundation elements through the landfill trash/debris of
unknown engineering characteristics and found them in claystone/sandstone bedrock

which underlies the site. Overexcavation/backfill procedures could be considered to

redevelop a zone of low volume change potential material below exterior flatwork and

pavement improvements, reducing the potential for total and differential settlement of
those supported elements subsequent to construction. The risk of some movement cannot

be eliminated and some limited movement of these improvements should be expected

subsequent to construction. Installation of underground utilities within trash/debris

landfill materials will most likely require special trench stabilization and overexcavation/

backfill procedures. Preliminary recommendations concerning drilled pier design criteria

for building foundations, structurally-supported floors, utility installation and

overexcavation/backfill procedures for exterior flatwork and site pavement improvements

can be provided to you upon request.



PrelimÍnary Geotechnical Subsurhce Exploration Report

A portion of Boulder Rifle Club Properly

North 26ù Street, Boulder, Colorado
Soilogic # 18'1384

We appreciate the opportunity to be of service to you on this project. If you have any

questions concerning the enclosed information or if we can be of further service to you in

any way, please do not hesitate to contact us.

Very Truly Yours,
Soilogic,Inc. Reviewed by:

Zach Gordon, E.I.
Project Engineer

Danel DiCarlo, P.E.

Senior Project Engineer
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BOULDER RIFLE CLUB FILL EVALUATION
48IO NORTH 26TH SREET, BOULDER, COLORADO
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BOULDER RIFLE CLUB FILL EVALUATION
48IO NORTI{ 26TH SREET, BOULDER, COLORADO

LOG ôF F|ôRING B-'l Confln¡ra¡l ãeiLesq
Project # 18-1384

January 2019
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BOULDER RIFLE CLUB FILL EVALUATION
4810 NORTH 26TH SREET, BOULDER, COLORADO
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BOULDER RIFLE CLUB FILL EVALUATION
4810 NORTH 26TH SREET, BOULDER, COLORADO

Project # í8-1384
January 2019
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UNIFIED SOIL CLASSIFICATION SYSTEM

Cr¡teria for Assigning Group Symbols and Group Names Using Laboratory TeatsA Soll Classification

Group
Symbol Group NameB

Coarse Grained Soils

More than 50% retain€d

on No. 200 sieve

Gravels
More than 50o/o of coarse
fact¡on retained on
No. 4 sieve

Clean Gravels
Less than 5% finesc

Cuà4and 1 sCc<3E GW Well graded gravel'

Cu <4and/or 1 >Cc >38 GP Poorly graded gravelF

Gravels w¡th Fines
than 127o finesc

More Fines classiry as ML or MH GM Silty gravolFeH

Fines classifo as CL or CH GC Clayey gravelFor

Sands
50% or more ofcoarse
fact¡on passes
No. 4 sieve

Clean Sânds
Less than 5% finesD

Cu>6andl<CcsgE SW Well graded sand¡

Poorly graded sandlCu<6ånd/or1 >Cc>3Ë SP

Sands with Fines
Morê than 12% finesD

Fines classiry as ML or MH SM Silty sanfleH'l

Fines classify as CL or CH SC Clayey sandc'nr

Fine-Grained Soils
5070 or íìore Passes the
No- 200 sieve

Silts and Clays
L¡quid limlt lêss thân 50

lnorganic Pl > 7 and plots on or above 'A' liner CL Lean clayKLM

Pl < 4 or plots below'¡- linei ML SiItKLM

organic Liquid llmit - oven- dried < 0.7s OL
Organic clayx'Lu'il

Liquid limit - not
dried

Organ¡c sillx ''M'o

Silts and Clays
Liquid limit 50 or more

lnorganic Pl plots on or above "4" line CH Fat clayKr's

Pl plots below'A- linê MH Elastic siltKLu

Organic Liquid limit - oven dried
< 0.75 0H

Organic clayKq'À"

Liquid limit - not dried Organic silf Lils

Highly organic soils Primarily orgân¡c matter, dark in colo¡ and organic odor PT Peat

ABased on the material passing the 3-in. (75-mm) sieve
B lf field sample contained cobbles or boulders, or both, add "t¡vith cobbles

or boulders, or both" to group name.
cGravels with 5lo 12o/o fines require dual symbols: GW-GM well graded

gravel with silt, GW-GC well graded gravel w¡th clay, GP-GM poorly
graded gravel with silt, GP-GC poorly gradecl gravel with clay.

DSands with 5 to 12% fines requ¡re dual symbols: SW-SM well grâded

sand with silt, SW-SC well graded sand with clay, SP-SM poorly graded

sand w¡th silt, SP-SC poorly graded sand w¡th clay

E6q= p6¡tDro 
""= o#åo

F lf soil contains > 15% sand, add '\Àr¡th sand" to group name.
Glf f¡nes classiñ7 as CL-ML, use dual symbol GC-GM, or SC-SM.

Hlf fines are organic, add l¡/ith organic fines" to group name.
I lf soil contains > 157o gravel, add '\ü¡th gravel" 1o group name.
J lf Atterberg limits plot in shaded ar€a, soil is a GL-ML, silty clay.
K lf so¡l conta¡ns 15 lo 29o/o plus No. 200, add Vith sand" or '\¡¡ith

gravel," whichever ¡s predominant.
L lf soil contains > 307o plus No. 200 predom¡nantly sand, add

"sandy" to group name.
Mlf soil contains > 30olo plus No. 200, predominantly gravel, add

'gravelly" to group name.
NPI > 4 and plots on or above "A line.
oPl < 4 or ptots below'4" llne.
PPI plots on or above'A'line.
oPl plots below î" line.

60
For class¡l¡câtlon ot flne,gra¡nÊd
solls and flne-gralned tlâctlon

=fL
x
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=
t--.

e
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DRILLING & SAMPLING SYMBOLS:
SS: Split Spoon - 1"/s" 1.D.,2" O.D., unless othen¡vise noted

GENERAL NOTES

HS: HollowStem Auger

RS: Ring Sampler -2,42" LD*3" O.D., unless othen¡vise noted HA: Hand Auger
CS: Califomia Banel- 1.92" LD., 2.5'O.D., unless otherwise noted RB: Rock Bit
ÊS: Buik Sampie orAuger Sampie WB: Wash Boring or Muci Rotary

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 ¡nches of the total 18-inch
penetration w¡th a 14O-pound hammer falling 30 inches ¡s considered the "Standard Penetration" or "N-value". For 2.5" O.D.
Califomia Barrel samplers (CB) the penotration value is reported as the number of blovvs required to advance the sampler 12
inches using a 140-pound hammer falling 30 inches, reported as "blows per inch," and is not considered equivalent to the
"Standard Penetration" or "N-value".

WATER LEVEL MEASUREMENT SYMBOLS:

WL: Water Level WS: While Sampling
WCI: Wet Cave in WD: While Drilling
DCI: Dry Cave in BCR: Before Casing Removal
AB: Afier Boring ACR: After Casing Removal

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
times and other locations across the site eould vary. ln pervious soils, the indicated levels may reflect the locâtion of groundwater.
ln low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils
have more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand.
Fine Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they
are plastic, and silts if they are slightly plastic or non-plastic. Major cnnstituents may be added as modifiers and minor constituents
may be added according to the relative proportions based on grain size. ln addition to gradation, coarse-grained soils are defìned
on the basís of their in-place relative density and fine-grained soils on the basis of their consistency.

. FINE.GRAINEDSOILS

(cBl (ss)
Blows/Ff. Blows/Ft. Gonslstencv

< 3 0-2 Very Soft
3-5 3-4 Soft
6-10 5-8 Medium Stiff
11-18 9-15 Sr¡ff
19-36 16-30 Very Stiff
> 36 > 30 Hard

COARSE.GRAINED SOILS BEDROCK

(cP) lss)
Blows/Ft. Blows/Ft

0-5 <3
6-14 4-9
15-46 10-29
47-79 30-50
>79 >50

Relative
Pensitv

Very Loose
Loose

Medium Dense
Dense

Very Dense

(cB)
Blor¡ælFt.

<24
24-36
36-60
61-96
>96

(ss)
Blows/Ft.

<20
20-29
30-49
50-79
>79

Consistencv
Weathered

Firm
Medium Hard

Hard
Very Hard

EELAfl VE PROPORTTOUS OFSAND]AINp
GRAVEL

Des-çriotive Terms of Percent of
Other Constitqents Drv Weiqht

Trace < 15
with 15-29

Modifier > 30

RELATIVE PROPORTIONS OF FINES

GRAIN SIZE TERMINOLOGY

Maior Comoonent
of Sample Particle Size

Boulders Over 12 ín. (300mm)
Cobbles 12 in. to 3 in. (300mm to 75 mm)
Gravel 3 in. to #4 sieve (75mm to 4.75 mm)
Sand #4lo#200 sieve (4.75mm to 0.075mm)

Sílt or Clay Passing #200 Sieve (0.075mm)

PLASTICITY DESCR¡PTION

Descriptive Terms of
Other Gonstituente

Trace
with

Modifiers

Percent of
DrvWeiqht

<5
5-12
>12

Term

Non-plastic
Low

Medium
High

Plasticitv lndex
0

1-10
1 1-30
30+

Gn
-tgæ

il
r,

::.



DELICH ASSOCIATES rraffic & rransportation Ensineerins Jl l-
2272 Glen Haven Drive
Phone: (970) 669-2061

Loveland, Colorado 80538
Fax: (970) 669-5034 7T T--.

November 9, 2018

Helene Levaufre
Boulder County Transportation Department
2525 13th Street, P.O. Box 471
Boulder, CO 80304

Dear Helene

This Transportation Pre-Application Methodology Letter (TP-AML) addresses the
proposed methodology for the transportation system impact analysis per the Boulder
County MultimodalTransportation Standards forthe expansion of the Boulder Rifle Club in
Boulder County. This TP-AML will address the difference in the trip generation as well as
other elements. An aerial photograph showing the site location is provided in Appendix A.

The Boulder Rifle Club is located at 4810 North 26th Street. The site access is
currently located where 26th Street changes from a north-south street to an easlwest
street. Access to the site is on 26th StreeÍ via the US36/26th Street and US36Alarmouth
Avenue intersections. Twenty-Sixth Street is a two lane gravel road with a posted speed of
30 mph. Based on Boulder County data, the 2016 daily traffic on 26th Street was 320
vehicles just north of US 36. Yarmouth Avenue is a two lane gravel road with a posted
speed of 30 mph. No daily traffic volume on Yarmouth Avenue was available. The 26th
StreeUYarmouth Avenue intersection has stop sign control on Yarmouth Avenue. The
US36/26th Street intersection has stop sign contròl on 26th Street. There is a southeast
bound left-turn lane and a northwest bound right-turn the on U536 at the US36/26th Street
intersection. The US36flarmouth Avenue intersection has stop sign controlon Yarmouth
Avenue. There is a southeast bound leftturn lane on US36 at the US36Alarmouth Avenue
intersection.

Currently the Boulder Rifle Club is approximately 6.23 acres with a 200 yard range, a
100 yard range, a 50 yard range, a25 yard range, and an indoor 50 foot range on the site.
A Rifle Club is not specifically addressed in Trip Generation. 1Oth Edition, lTE, which is
the common reference document. The Boulder Rifle Club did a survey of users at each
range between 41412018 and712112018. Table 1 shows the average number of people
using each range on a typicalday. This reflects a mild weather month condition. Based on
discussions with the Boulder Rifle Club, it was determined that approximately 20 percent of
users carpool. Therefore, the number of users was reduced by 20o/o to determine the
number of vehicles. The current weekday average daíly traffic is 68 trips per day. The
weekend average daily traffic is 210 trips per day. The average weekday trip ends per
range is 13.6 t(68y(5)1. The average weekend trip ends per range is 42.0 t(210X5)1.



The proposal is to develop into the 12 acre parcel to the west with a new indoor
range, a25yard range, 50 yard range, 100 yard range,200 yard range, and 300 yard
range. This is an increase from 5 ranges to 11 ranges. The proposed site plan is provided
in Appendix B. The access drive will be relocated approximately 1,135 feet west of the
driveway to the current site. Table 2 shows the proposed trip generation based on the
average trips per range. The weekday average daily traffic is expected to be 150 trips per
day. The weekend average daily traffic is expected to be 462 trips per day.

The average daily traffic was based on mild weather months when outdoor use is
highest. During the winter weather months, outdoor use decreases to approximately 25%
of the mild weather use. The indoor range use increases by approximately 25o/o in the
winter. Based on this the estimated winterweekday average daily traffic is 74 trips per day.
The winter weekend average daily traffic is g0 trips per day.

The trip distribution for this use is a function of trip production locations in the
general vicinity of the site. Preliminary trip distribution is estimated at 50 percent to/from
the south on US36 and 50 percent to/from the north on US36. Future traffic forecasts, if
necessary, should be obtained from sources provided by Boulder County Transportation or
agreed upon growth rates on the key roads/streets.

The primary travel mode is/will be by private automobile. There is a bus stop near
the US36/Jay intersection. lt is not likely that users would utilize public transportation
and/or bikes. There are no bike lanes on 26'n Street and Yarmouth Avenue. Highway 36 is
a road with wide paved shoulders.

Using the Boulder County Multimodal Transportation Standards a Transportation
System lmpact Review would be required based on the average weekday daily traffic and a
Transportation System lmpact Study would be required based on the average weekend
daily traffie for this land use proposal.

Do not hesitate to contact me if you have questions or desire additional information

Sincerely,

Joseph M. Delich,

File: 18801T01

39306
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TABLE I
Number of Users at Each

Monday I 4. 5 2 0 20 16 32

Tuesday 20 8 7 0 6 41 33 66

Wednesday 17 12 23 I 1 54 43 86

Thursday I 4 4 16 29 61 49 98

Friday 6 I 2 1 21 39 31 62

Saturday 52 31 15 61 5 164 131 262

Sunday I 35 37 4 13 97 78 156

Weekday
Averaqe

12 I I 4 11 43 34 68

Weekend
Averaqe 30 33 26 33 I 131 105 210
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TABLE 2
Generation

Weekday
average

daily Traffic
68 13.6 150

Weekend
Average

daily Traffic
210 42.0 462
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I. PROJECT DESCRIPTION

for the Boulder Rifle Club
eaBaeitv geometric, and traffic control reo u irements at and near e

Boulder Rifle Club is located at 48 1 0 North 26th Street ln

lm
add !'esses the
proposed development. The
Boulder County, Colorado.

This study conforms to a Transportation System lmpact Study per the Boulder
County Multimodal Transportation Standards. A Transportation Pre-Application
Methodology Letter was submitted on November 9,2018. A copy of the Transportation
Pre-Application Methodology Letter is provided in Appendix A. The scope of this study
was discussed with the owner/developer and Boulder County staff.

Proposed Land Use

The site location is shown in Figure 1. Figure 2 shows a site plan of the proposed
Boulder Rifle Club. Currently the Boulder Rifle Club is approximately 6.23 acres with a
200 yard range, a 100 yard range, a 50 yard range, a25 yard range, and an indoor 50
foot range on the site.

The proposal is to develop into the 12 acre parcel to the west with a new indoor
range, a25yard range,50 yard range, 100 yard range,200 yard range, and 300 yard
range. This is an increase from 5 rangeS to 11 ranges. The proposed site plan is
provided in Appendix B. The access drive will be relocated approximately 1,135 feet
west of the driveway to the current site.

Pedestrian, Bicycle, and Transit Travel

Streets near the Boulder Rifle Club do not have sidewalks. Pedestrians will use
the shoulders of the roads. Bicycles will share the roadways on 28th Street and
Yarmouth Avenue. US36 has paved shoulders that bicycles can/do use. There are no
trails in the area.

The Boulder Rifle Club is greater than mile from the closest RTD Route 205.
There is a bus stop for Route 205 at the US36/Jay intersection to the south of the
Boulder Rifle Club.

There are not many opportunities to encourage multimodal use, since this is a
rifle club. The Boulder Rifle Club willencourage carpooling.

-/l 
l-OfgCft Boulder Rifle Club Project TSIS, March 2019
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II. STUDY AREA

The project site currently is vacant. The land surrounding the site consists of

park/open spáce, a nursery, and a circus school, and parkiopen space uses.

itarlequin's öarden Nursery and Boulder Circus Center are to the south of the site.

There is a parflopen space to the east, west, and north of the site'

The nearest signalized intersection in the area is the US36/Jay Road intersection

(>1 mile away) and was determined to be outside of the project study area'

ùnsignalized iniersections in the area are US36/26th Street and US36/Yarmouth

Avenue intersections with stop control .on 26th Street and Yarmouth Avenue,

respectively.

Boulder Rifle Club Project TSIS, March 2019
Page 4-ll 

t-OEl-lCH
7t frnssoclArrs



III. EXIST¡NG CONDITIONS

F ure 3 shows the existi and multimodal facilities. United States
Highway 36 asa rre a
lane cross section with auxiliary turn lanes and a posted speed of 55 mph. At the

-- -lh -us36/26'' Street ¡ntersectlon, u$36 has a soutneastþouno len-turn lane, a Tnrougn lane
in each direction, and a northwestbound right-turn lane. At the US36Afarmouth
intersection, US36 has a southeastbound left-turn lane, a southeastbound through iane,
and a northwestbound through/right-turn lane.

26th Street is a local street with a two-lane gravel cross section and a posted
speed of 30 mph. 26th Street only has a north leg ai the US36/26th Street intersection.
At the US36/26th Street intersection, 26rh Street has all movements combined into a
single lane.

Yarmouth Avenue is a local street with a two-lane gravel cross section and a
posted speed of 30 mph. Yarmouth Avenue only has an east leg at the US36Alarmouth
Avenue intersection. At the US3ôllarmouth Avenue intersection, Yarmouth Avenue
has all movements combined into a single lane.

Recent daily, morning, and afternoon peak hour traffic counts at the US36/26th
Street and US36/Yarmouth Avenue intersections are shown in Figure 4. Raw peak
hour traffic counts are provided in Appendix B. The peak hour count data was obtained
in March 2019. Using the volumes shown in Figure 4, the current peak hour operation at
the US36/26th Street and US36l/armouth Avenue intersections are shown in Table 1.

Calculation forms for these analyses are provided in Appendix C. The intersections
were analyzed using the unsignalized intersection techniques from the 2016 Hishway
Capacitv Manual (6tñ Edition H-CM). At the US36/26th Street intersection, the calculated
delay for the southbound approach was commensurate with level of service F. This is
considered to be normal during the peak hours at stop sign controlled intersections
along arterial streets.

TABLE I
Current Peak Hour Operation

lntersection Movement
LevEl of Service

AM PM

US36/26th Street
(stop sign)

SEB LT A (0.0 secs) B (11.7 secs)
SB LT/RT F (90.9 secs) F (60.0 secs)
OVERALL A (0.0 secs) A (0.2 secs)

US36l/armouth Avehue
(stop sign)

WB LT D 134.2 secs) C (23.6 secs)
SEB LT A (8.6 secs) B ('10.5 secs)

OVERALL A (0.1 secs) A (0.1 secs)

7t ffnssoclArEs-/i 
l-Of UCH Boulder Rifle Club Project TSIS, March 2019
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Accident Data and Analysis

Accident data was obtained from the Boulder County for the US36/26th Street
and US36Alarmouth Avenue intersections for a five year period (2012 to 2017). At the
Us36l26th Street intersection there were two reported accidents: one rear-end accident
and one head-on accident. At the US36/Yarmouth Avenue intersection, there were 14
reported accidents: two rear-end accidents, two approach turn accidents, one hitting the
curb accident, one overtaking accident, one hitting a fence accident, one sideswipe
accident,. one accident with a bicycle, two in the embankment accidents, and three
accidents hítting a wild animal. The number of accidents at the US36/26th Street and
US36flarmouth Avenue intersections is typical and what would be expected at a stop
sign controlled intersections.

Boulder Rifle Club Project TSIS, March 2019
Page 8
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IV. TRIP GENERATION

in

upon the existing and street
approxt mate 6.23 acres with a 200 raly

rd e

the of a development such as thisls
u

yard nge, a 1 00 ya rd range 50 yard range, aa

the siie. A Kme U tu o ts nor - -:?l- -lspecrilGal
t-.
ry25

ad
ya
ressed

rang
tn

and an incioor 50 rbot range on
Trip Generation. 10th Edition, thed TE which rs common refe rence

docu men The Bou lder R ifle Club d id a su rvey of use rS at eacn range beiwee n

41412CI1g and 7121t2018. Table 2 shows the average number of people using each
range on a typical day. This reflects a mild weather month condition. Based on

disðussions r¡iiin the Boulder Rifle Club, it was determined that approximately 20

percent of users carpool. Therefore, the number of users was reduced by 20o/o to

determine the number of vehicles. The current weekday average daily traffic is 68 trips
per day. The weekend average daily traffic is 210 trips per day. The average weekday

irip enOs per range is 13.6 t(68y(5)1. The average weekend trip ends per range is 42.0

t(210y(5)1.

The proposal is to develop into the 12 acre parcel to the west with a new indoor

range, a25yard range,50 yard range, 100 yard range,200 yard range, and 300 yard

range. This is an increase from 5 ranges to 11 ranges. The proposed site plan is
proüided in Appendix B. The access drive will be relocated approximately 1,135 feet

west of the driveway to the current site. Table 3 shows the proposed trip generation

based on the average trips per range. The weekday average daily traffic is expected to

be 1S0 trips per Oay. ffre weekend average daily traffic is expected to be 462 trips per

day. To determine the peak hour trip ends, the number of persons using the ranges
priôr to the peak hour was assumed to be exiting and persons using the ranges

during/after the peak hour were assumed to be entering. The expected total weekday
persoìr trip generation is: 190 daily trip ends; 3 morning peak hour trip ends; and 38

äfternoon'peak hour trip ends. The additional weekday person trip generation that is
new site generated traffic is: 104 daily trip ends; 2 morning peak hour trip ends; and 20

afternoon peak hour triP ends.

t.

Boulder Rifle Club Project TSIS, March 2019
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TABLE 2
Number of Users at Each Range

Day of the
Week

25 Yard
Range

50 Yard
Range

100
Yard

Range

200
Yard

Range

lndoor
Range

Number
of usens

Number
of

Percon
Trip
Ends

per Dav

Vehicle
Trip
Ends

per day

Monday 9 4 5 2 0 20 40 32

Tuesday 20 I 7 0 b 41 82 66

Wednesday 17 12 23 1 1 54 108 86

Thursday I 4 4 16 29 61 122 98

Friday b I 2 1 21 39 7B 62

Saturday 52 31 15 61 5 164 328 262

Sunday I 35 37 4 13 97 194 156

Weekday
Averaqe

12 B 8 4 11 43 B6 68

Weekend
Averaqe

30 33 26 33 o 131 262 210

TABLE 3
Proposed Trip Generation

Day of the
Week

Existing Percon Trips per
Day

(5 Ranqes)

Average Person Trips per
Range

Proposed Person Trip
Ends per Day (11 ranges)

Weekday
average

dailv Traffic
86 17.2 190

Weekend
Average

dailv Traffic
262 52.4 576

Day of the
Week

Existing Vehicle Trips per
Day

(5 Ranqes)

Average Vehicle Trips per
Range

Proposed Vehicle Trip
Ends perDay (ll ranges)

Weekday
average

daily Traffic
68 13.6 150

Weekend
Average

daily Traffic
214 42.0 462

ît frnssoctArEs-/i 
I-OE¡CH Boulder Rifle Club Project TSIS, March 2019
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V. MODE SHARE

As mentíoned before, there are not many opportunities to encourage multimodal

^r 
r- :r !- ----^^-a-I aL-a --^..-l .!A -^-^^-1 ..,:ll ^^-^^^l T^Ll^ ¡l ^l.^..,a Íh¡ n¡r¡an t¡inatvlup lL ls gxpeçtgu tflal aluullu ¿u Pglutt¡lt vvlll tecilP\rvr. laLlE -t ÐllvvvÐ ulç PçrÐvrr uryìt

by trave! mode for the Boulder Rifle Club. Using this information, the additional vehicle
trip generation is 82 daily trip ends; 2 (2 inl} out) morning peak hour trip ends; and 17 (6
inl'l 4 nt¡f\ effarnnnn ncak hor¡r trin ends-"r -¡i---

TABLE 4
Person Tri Travel Mode

Mode

Sinole occuoant vehicle 80 2to 5/9

Carpool 20 0/0 214

Bus 0 0/0 0t0

Bicvcle 0 0/0 0/0

Walk 0 0/0 0/0

Total number of person trips 2t0 7t13
Total number of vehicle 2t0 6t11

-/l 
l-OEt_lCH

7l frnssoclArEs
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VI. BACKGROUND TRAFFIC & ADJACENT DEVELOPMENT

The traffic on US36 in the short range (2023) future and lo-ng range (2040) future
was increased using the CDOT 2}-year factor (1.25). Since 26th Street and Yarmouth
Avenue are not through streets, it was determined that the short range eAn) future
backqround traffic was not increased since there are no other proposed developments
alonõ 26th Street and Yarmouth Avenue. ln the long range (2040) future, 26th Street
and Yarmouth Avenue was increased using the CDOT 2}-year factor. Figure 5 shows
the short range (2023) background daily and peak hour traffic. Figure 6 shows the long
range (204q background daily and peak hour traffic.

Boulder Rifle Club Project TSIS, March 2019
Page 12
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VII. TRIP DISTRIBUTION & ASSIGNMENT

patterns, land uses in the area, and consíderation of trip attractions/productic¡ns fsr this
land use. Figure 7 shows the trip distribution used for Boulder Rifle Club Project. This is a
chBnge from the 50/50 split in the TP-AML, based on the existing traffic counts.

Trip assignment is how the generated and distributed trips are expected to be
loaded on the street system. The assigned trips are the resultant of the trip distribution
process. The site generated peak hour trip assignment for the Boulder Rifle Club
Project is also shown in Figure 8. The site generated traffic was combined with the
background traffic to determine the total forecasted traffic for the study area. Figures I
and 10 show the respective short range (2023') and long range (2040) total peak hour
traffic at the US36/26ih Street and US36f/armouth intersections.

Boulder Rifle Club Project TSIS, March 2019
Page 15
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VIII. FUTURE CONDITIONS ANALYSIS

SignalWarrants

As a matter of policy, traffic signals are not ir¡stalled at any location unless
warrants are met according to the Manualon Uniform Trâffiç tq¡trot tevices (MUTCD).

There are nine signal warrants.. in the MUTCD. The peak hour wanant is the warrant
was evaluated at the US36/26In Street and US36Afarmouth intersestions. This is the
only warrant that could be reasonably evaluated in this transportation system impact

study. Ttre othe¡" wanants are beyond the scope of this study. According to the
MUTCD, the standard for applying the peak hour warrant is: the peak hour signal
warrant shall be applied only in unusual cases, such as olfice complexes,
manufacturing plante, industrial cornplexe$, Õr hlgh-o*cupancy vehíete {acilitks that
attract or discharge targe numbers erf vehicles elver ä sh{.}rt linne. l'his intersçcti*r¡ and
the traffic characteristies do not fit this definiticn. lf peak ho*r *ignal warr*nts will not be
met at a gÍven intersection, it is rea.scnab¡e to conclt¡de that it is not likety that other
signal warrants would be met. tf peek hour signal warrants are rnet, it mercly indicates
that further evaluation should occur in the future as the development occurs. However,
a judgrnent can be rnade tt¡at some intersect¡Õn will likely meet otlrer signal warrants.

Using the st¡ort range {2S23) and long rang€ {2035) peak hour traffic, the
US36/26ül Street and U$3/lfarn¡outh Avenue intersections will not ¡neet the lower
threshold for the minor street in the peak hour volume signalwarrant.

Operation Analysis

CIperation analyses ìffere perfonned at the US36/26th Skeet and US3Alarmouth
Avenue intersections. The operation analyses were conducted for the short range
anaþis, reflecting a year 2023 condition" The long range analysis reflects a year 2040
condition.

Table 5 shows the short range (2û23i total peak hour operatåon at the US36'l26th
Street and US3trYarnouth Avenue [ntersectians witl'l develop¡"ns¡t of tlre Bûulder Rine

Club. Calculation fonms are pnrvided in Appendix Þ. \Mth såop sign control at the
US36/26th Street intersec{ion, the calculated delay in the rnorning and aËemoan peak

hor¡ts for the sor¡tlrbound approach was commensurate with level of service F. Level of
servlce F is ænsidered to be normal during the peak hours at stop sign controlled
intemætions abng arterial streets.

Table 6 så'¡oløs t*æ bng range {2û40) total peak hour operation at the US36/26th

Street and U$36/Yarm*r.¡th Avenue i¡"¡tersections witl'¡ e{eveiopnrent sf the B¡:ufder Rif}e

Club. Calculatisn forrns are pr*vided in .Appendix F:. tJ{ith stop sþn eontrcl at the
Us3d26th Avent¡e i¡rtercedion, the eafsula{ed deåay iñ tf}e rftorfiirç asd afteæoon pak
hours for the sou8rbour¡d approach wä$ ÕsrrÌ$¡ensurate with åevel oJ servbe F" Level of
service F is cs¡rsidered to be n*nna| d*ring the peak hours at stup sign ænirofled
intersections along arterial streets.

Boulder Rifle Club Project TSIS, March 2019
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Level of Service
PMlntersection

B 112.1 secs)
*"-. i$-
__i\1O_.{secs)

F (105.2 secs) F (98.2 secs)

short Range fzoaelT'ff*lEP1"k Hsur operation

ü{ovement

.sñ8 L r
SB LT/RT

A (0.0 secs) A (0.8 secs)

Us36l26th Street
(stop sign) OVERALL

F 137.7 secs) C (23.4 secs)
B (10.7 secs)

LT
SFB LT

A 10.3 secs)
A (8. 7 secs)

A (0.1 secs)

US36l/armouth Avenue
(stop sign) OVERALL

TABLE 6
Long Range {20l$(}i Total Peak Hour Operation

lntercec{ion Movement
Level of Service

A[,l PM

US36/26th Street
(stop sign)

SËB LT
SB LT/RT

B {10.1 secs) A (14.2 secs)
F (167-1 secs) F 1270.3 secs)

OVERALL A (0.6 secs) A (2.2 secs)

US36flarmouth Avenue
(stop sign)

!A8 LT F (64.9 secs) E (45.6 secs)
SËB LT A {9.1 secs) B (12.0 secs)

OVERALL A (0.6 secs) A (0.5 secs)

-/l 
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Geometry and Roadway lmprovements

The short range (2019) and long range (2035) geometry is the same as the existing
geometry.

Based on the 2016 daily count {32û vehicies per day} on 26e Avenue, the existing

daily trafFlc is at 80 percent of the pavrrlg threshoid {>+t{¡ AÐl }. The shart tange i2Û23}
total average daily trafüc with the Bsukfer Rifle etub is çakulãt*d at 3S2 At]l . This is near

the paving threshold. This is a 16sfa increaçe in the dafu traffic on 2ås Avenue. The long

r¿rnge {2040} total average daily trafüc with the Boulder Rifle Club is calculated at 460

ADT. Thb is orærttre paving threshold.

Boulder Rifle Club Project TSIS, March 2019
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IX. GONCLUSIONS & TIITIGATION RECOTITI'ENDATIONS

This study assessed the impacts of Boulder Ritle Club develcpment an the short

range and long ranse street system in the vbiniiy of the proposed deveËapment" Boulder

RiRe Clun is bcated at 48Íû North 2t6n'Sireet in Ëen¡iler tou*ty, Colcrado. As a resuft of
this analys¡s, the fofknruing is ccnelusied:

o The development of Boulder Rifle Club Project in Boulder eounty is t'easibie from

¡ lraffic en$ir¡¡:erinç *tanrtpoint. The iotal Boulder Rifle Club will generate

at¡r¡rc-ximately 1.QLì daily Trio ends; i3 rr'lorning peak hour trip ends; and 38

uíterrì*ilíi peak irou;' lri¡; erieis. l'itsi *<Jtlitlonal weekday peruon trip generation

fh*t h i¡cr¡r situ g+r:elate* trafÍiç i"*: 1i)4 daily trip ends; 2 morning peak hour trip
-'n¿'{+ *t¡¡i'}íi nirr¡mi'¡r:it nnak hr'x¡r tri¡: crltJS-'" r

. At the US3S/26& Street intersection, the calculated delay for the southbound

approach wås cÕmrnensurate with level of serviæ F. This is considered to be

normal during the peak hours at stop sþn controlled intersections along arterial

streets.

It is unlikely that people willwatk and bike to the Boulder Rifle Club. Pedestrians
will use the shoulders of the roads within this area- Bicycfes will share the

roadways within this area. US36 has paved shoulders that bieycles canldo use-

The area is not served by RTD. The nearest route (Route 205) is greater than a

miþ fsr the Souider Rifle Club. There is a bus stop is at the US36/Jay Road

intersection, approximately 1.2 miles to the south.

The US36/26th Street and US3ffarmouth Avenue intersections will not meet the

lower threshold for the minor street in the peak hour volume sþnal wanant.
Therefore, it is unlikely that the US36l26ñ Street and USi3lYarmouth Avenue
intersections will required signalization in the.

ln the short ranqe {äü1S} future, given the development of Boulder Rifle Club and

an increase in baekgr*r,rnd traffic, the US36/26h Street and US36A/armouth
Avenue intersections r:perate as shown in Table 4. With stop sign control at the

US36/26th Street intersection, the calculated delay in the morning and afternoon
peak hours for the southbound approach was çûmrnensurate with level of selice
F. Level of service F is considered to be norma! during the peak hours at stop sign

contro I led intersectlons abng arterial sireeis.

a

a

a

a

a ln the long range (2035) future, given development of Boulder Rifle Club Project,

the USg6l2ôÚ' Street and U$36/Yarmouth Avenue intersections operate as

shown in Table 5. With stop sþn control at the US36Æ6th Avenue intersection,

the calculated delay in the morning and afiernoon peak hours for the southbound

Boulder Rifle Club Project TSIS, March 2019
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a

a

approach was commensurate with level of service F. Levql .of.service F is
considered to be normal during the peak hours at stop sign controlled intersections

along arterial streets.

The short range and long range geometry is the same as the existing geometry

in Figure 3.

Based on the 2016 daity count (320 vehictes per day) on 26h Á.venue, the existing

daily traffic is at 80 percent of the pêving thresJi¡¡kl_(>'fst lttï). The short range

(20i3) total averagé Oa¡¡y traffic v¡¡ûth the Ða,ulcåer Ritu Club is calc¿¡kted at 382

ADT. This is ne"rihu paving threshoH. This is a 16% inerease in the daity traffic

oñ eo,n Àu"nue. The lóng r*g" (zû40i total average daily haff¡c with the Boulder

Rifle Club is calculateO at +OO ÁOf. This is over the paving threshold'

Boulder Rifle Club Project TSIS, March 2019
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Engineer's Certifïcation

"I hereby certiff that this plan and report for the Preliminary Drainage design of the
Boulder Rifle Club was prepared by me, or under my direct supervision, in accordance
with the provisions of the Boulder County Storm Drainage Criteria Manual."

W
Garrett C. Walstad
Registered Professional Engineer
State of Colorado No. 53303
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I. INTRODUCTION

This report is site specific for improvements to The Boulder Rifle Club, hereinafter called
"the Site". The Site will include the construction of a primary building with classroom
space, indoor shooting range, and merchandise area, open air shooting ranges with
shelters, parking and drive areas, utility services, and drainage infrastructure.

The drainage design concepts of this project are intended to be in conformance with
Boulder County Storm Drainage Criteria Manual. Calculations for this report are based
on the Major (100-year) and Minor (lO-year) storm events.

II. GENERAL LOCATION AND DESCRIPTION

The site is located in the eastern half of Section 7 , Township I North, Range 70 West of
the 6ú P.M. The site is bounded by N. 26th Street to the south, and agriculturally zoned
City of Boulder property to the north, east and west.

The site includes approximately 24.87 acres and contains the Boulder Rifle Club facility
existing structures, gravel parking/drive areas, and walkways.

There are no major or minor drainage v/ays on or near the site. The site is located within
"Zone X - Area of Minimal Flood Hazard" according to FEMA Panel080I3CO385J
effective December 18, 2012.

ITI. EXISTING SOIL CONDITIONS

The existing site topography varies significantly with slopes ranging from one to sixty
percent grade. Existing ground cover includes mostly barren soils with native grasses,

weeds and small shrubs and trees.

Existing soils are hydrologically classified as being primarily Type C and D

Soilogic completed a Preliminary Geotechnical Subsurface Exploration Report in
February 2019, with exploratory holes approximately 35 to 40 feet below ground surface.

The western portion of the site is historically known to have been used as a trash dump.
Various debris andhazardous waste may be encountered during the planned construction
activities. This material shall be removed from the site and measures taken to mitigate
any additionalhazardous health and environmental impacts associated with the removal.

The site does not contain any known irrigation infrastructure or encumbrances. There are

no known significant geologic features at the site.

Groundwater was not encountered during the subsurface investigation.

I
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IV. EXISTING DRAINAGE CONDITIONS

The existing site drains via sheetflow to an unnamed channel rururing through the site
from the northwest to the southeast. Runoff is conveyed via open channel flow to an
existing 48-inch steel culvert, where it is conveyed east via open channel flow, ultimately
discharging to the Farmers Ditch. No offsite sheetflow enters the site. Concentrated
ofßite flows enter the site via open channel flow and ars conveyed through the site to the
existing outfall.

The primary drainage infrastructure including the open channel and existing outfall from
the site are to be maintained throughout the proposed construction.

The existing site has been divided into two (2) drainage basins and have been labeled Hl
andH2. An existing drainage plan can be found at the end of this report.

Basin Hl is in the western portion of the site and consists of a gravel access road and
mostly barren native soils. Runoff drains via sheetflow northwest to the existing open
channel running through the site where flows are conveyed through the existing 48-inch
storm sewer outfall, ultimately being discharged to the Farmers Ditch.

Basin H2 is in the eastern portion of the site and consists of the existing Boulder Rifle
Club facility buildings, gravel drives and open shooting range areas. Runoff drains via
sheetflow northeast to the existing open channel running through the site where flows are

conveyed through the existing 48-inch storm sewer outfall, ultimately being discharged
to the Farmers Ditch.

Historic runoff values can be found in the Runoff Summary Table included in this report.
Additional runoff calculations can be found in the Appendix.

V. DRAINAGE FACILITY DESIGN

Developed drainage patterns will remain consistent with the historic patterns. Runoff
drains via sheetflow, open channel flow and storm sewer to the existing drainage channel
running through the site where flows are conveyed through the existing 48-inch storm
sewer outfall. Runoff from most of the proposed site improvements drains to a proposed
detention pond where release is limited to historic rates.

The proposed site has been divided into four (4) drainage basins and have been labeled
A1 through 44. A proposed drainage plan can be found at the end of this report.

Basin Al is in the central portion of site and consists of proposed buildings and
associated drives, parking areas, walks, shooting ranges, lawns and the proposed
detention pond. Runoff drains via sheetflow, open channel flow and storm sewer to the
proposed detention pond where runoff release is limited to historic rates. Release rates
from the pond have been further reduced to account for portions runoff from the site that
bypass the proposed pond. Runoff is released into the existing drainage swale where it is

2



convyed through the existing 48" storm sewer outfall from the site, which is consistent

with existing pattems.

Basin A2 is in the eastern portion of site and consists of the existing Boulder Rifle Club
facility buildings and associated drives, parking areas, walks, shooting ranges, and lawns.

Runoff drains via sheetflow, open channel flow and storm sewer to the existing drainage
swale where it is conveyed through the existing 48" storm sewer outfall from the site,

which is consistent with existing patterns.

Basin A3 is in the northern perimeter of the site and consists of the existing pervious
areas. Runoff drains via sheetflow to the existing drainage swale where it is conveyed

through the site to the existing 48" storm sewer outfall from the site, which is consistent

with existing patterns.

Basin A4 is in the southern portion of site and consists of several proposed buildings and

associated drives, parking areas, walks, and lawns. Runoff drains via sheetflow, open

channel flow and storm sewer to the existing drainage swale south of the site where it is
conveyed through the existing 72-inch storm sev/er south of the site, which is consistent

with existing patterns.

Developed runoff values can be found in the Runoff Summary Table included in this
report. Additional runoff calculations can be found in the Appendix.

Runoff Summarv Table
Basins Area (acres) Qro (cfs) Oroo (cfs)

H (Overall Historic) 24.87 7.44 40.5

H1 17.83 4.52 27,7

H2 7.045 2.92 12.8

A (Overall Developed) 24.87 10.3 47.6

AI 1 1.85 4.27 20.3

A2 7.045 3.31 15.2

A3 4.803 r.16 7.32

A4 1.174 1.51 4.76

The principle form of water quality is the implementation of Extended Detention Basin.

A detention pond has been included in the proposed development to mitigate additional
runoff from the increased imperviousness of the site. Runoff from the majority of the

proposed site will flow through the proposed detention pond where release will be

limited. The proposed pond has been designed to provide the Water Quality Capture

Volume (WQCV), 1O-year detention volume and 100-year detention volume. Additional
water quality features will be implemented in the form of grass buffers, grass-lined

swales, and riprap rundowns at concentrated discharge locations.

The "Boulder County Storm Drainage Criteria Manual" (SDM) and "Urban Storm
Drainage Criteria Manual" (UD) were used as a basis for the development of this
drainage plan and report. The Rational Formula Method was used for runoff calculations

J



The Modified FAA Method was used for the required pond volume calculations.
Additional calculations can be found in the Appendix of this report.

VI. CONCLUSIONS

The drainage concepts for this project are consistent with current policies and practices
for storm drainage management as outlined in the Boulder County Storm Drainage
Criteria Manual and the Urban Drainage and Flood Control District's Storm Drainage
Criteria Manual.

The eoneepts presented for this project are also consistent with current policy and
practices that allow the continued release of historic runoff while mitigating hazards of
flooding. The proposed detention pond was sized for the 1O0-year developed storm using
^- -11^-,,^h1^ /rLi.+^-;^\ - l^-.^ --+a ^-¡l ^^^^,,^+i-- f^-+h^.^ nnr+inna ^f -'-^Êf rl--r4¡l4rrvvv4utw \rr¡ùtvrrw,,/' rwrw4ùw lolw 4rru øwvvu¡r!rr¡6 ¡v¡ lrrvüw PUrurvrrù vr rwrvlr L¡r4L

bypass the site. The site will maintain the flow patterns and release rates as have been
historically seen from this Site.

VII. Rß,FERENCES

Boulder County, November 2016. Boulder County Storm Drainage Criteria Manual.

Urban Drainage and Flood Control District, March 2017. Urban Storm Drainage Criteria
Manual * Volumes I. II. and II.
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2t1512019 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 8, Version 2
Location name: Boulder, Golorado, USA*
Latitude: 40.066', Longitude: -'105.2663"

ElevatÍon: 5423.87 ft**
* source: ESRI Maps

"* source: USGSffi #
POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, lshani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, NationalWeather Service, S¡lver Spring, Maryland

PF_tabular lPlgrapbjcel I Maps_L pcriels

PF tabular

Back to Top_

PF graphical

PDS-based po¡nt prec¡pitation frequency est¡mates w¡th 90% conf¡dence intervals (in inches)r
recurrence interval

1 2 5 't0 25 50 t00 200 500 1000

5-min 0.207 0.255 0.346 0.435 0.576 0.699 1.21
(0.794-1.721

f .39
761 1

l0-min 0.303 0.373 0.507 0.637 0.843 1-O2
779-1

1.22 1.45 1.77 2.03
1.11

15-min 0.369 0.455 0.618 0.777 1.03 1.25 1.49 't.76 2.15 2.48
1 1

30-min 0.508 0.624 o-847 1.06 1.41 1.71 2.04 2.41 2.95 3.40
1 'l 11-1 .49-2. .67

0.835
10.608-1.131

0.987
1

60-min 0.634
t0.519-0.780)

o-775
(0.633-0.953)

1.04
(0.850-1.29)

1.31
(1.06-1.62)

1.72
(1.36-2.281

2.09
(1.59-2.78\

2.49
(1.82-3.39)

2.95
(2.044.10\

3.60
(2.37-5.13)

4.15
{2.63-5.92\

2-hr 0.761 0.925
761-1.1

1.24 1.55
.02-1 .26-1

3-hr 0.845 1.O2 1.36 1.69
1.24 12-1

6-hr 1.05 1.25
.o4-1.51

1.64 2.01
.36-l

12-hr 1.34 1.59 2.06 2-50
12- .33-1

24-h¡ 1.62 1.97 2.57 3.13
.37

2-day 't.86 2.30
.96-2.7'l

3.07 3.73
.58-2. 1

3-day 2.O3 2.48 3.2s 3.93
1

4-day 2.18 2.62 3.38 4.O5

7-day 2.54 2.99 3.77 4.45

10-day 2.86 3.33 4.14 4.84
14-5.61

20-day 3.77 4.30 5.20 5.96
13-6

30-day 4.50 5.12 6.14 6-99
1

45-day 5.40 6.18 7.42 8.43

60-day 6.16 7.09 8.57 9.75
7 .51

2.04
(1.62-2.67)

2.47
(1.90-3.26)

2.95 3.48 4.26 4.90
14-6.94

3.18 3.74 4.57 5.26
7-4'l

3.70
764.9

4.34 5.26 6.03

4.46 5.19 6.24 7.1',l
71-7

5.41 6.22 7.36 8.29
7.O1 0.1 11

6.30 7.16 8.35 9.29
2.

6.57 7.46 8.71
11-11

9.71

6.71 7.63

7.13 8.04 10.3
0.12-13.9\

7.52 8.42 9.66
(6.90-12.8)

10.6
0.38-14.3\

8.73 9.62 10.8
0.8'l-14.2\

11.8
(8.26-15.6)

9.97 10.9 12.1
(8.80-15.8)

r3.0
ß.23-17.3\

11.8 12.8
73-16.1

14.1
(10.3-18.2)

15.0
(1 0.7-r 9.8)

13.6 14.7 16.0
{1 1.8-20.6)

17.0
(12.2-22.4\

8.91
t6.28-12.0)

9.93
t6.79-1 3.5)

9.31
ß.62-12.4\

2.21
(1.77-2.881

2.67
(2.06-3.50)

2.61
12.10-3.36)

3.13
(2.434.06\

3.20

3.96

3.80
t2.98-4.88)

4.66
t3.67-5.90)

4.70

4.91

5.48
14.33-6.85)

5.72
11

5.85

6.27

6.67

7.87

9.06

10.8

12.5
10.2-14.

5.04
14-6.1

5.45

5.85

7.02

8.16
-9.61

9.79
19-1

11.3
1

I Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial durâtion ser¡es (PDS).

\umbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency est¡mates

ifor a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable max¡mum precipitation (PMP) estimates and may be higher than currently valid PMP values.
)lease refer to NOAA Atlas 14 document for more informat¡on.
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PDS-based depth-duration-frequency {DDF) curves
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MAP LEGEND MAP INFORMIATION

The soil surveys that cornprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrast¡ng soils that could have been .shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Naturatr Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (ËPSG:3857)

Maps from the Web Soil Suruey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

ïhis product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Boulder County Area, Colorado
Survey Area Data: Vers¡on 15, Sep '10,2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 28, 2012-Sep
18,2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Area of lnterest (AOl)

I Area of lnterest (AOl)

Soils

f] Soil Map Unit Polygons

æ Soil Map Un¡t L¡nes

t Soil Map Un¡t Points

Special Point Features

19 Blowout

I Bonow Pit

il Clay Spot

0 Closed Depression

X Gravel Pit

... Gravelly Spot

O Landfill

Å, Lava Flow

{b Marsh or swamp

* Mine or Quarry

O Miscellaneous Water

O Perennial Water

1¡r Rock Outcrop

+ Saline Spot

:-: SandYsPot

,Þ Severely Eroded Spot

O Sinkhole

Þ Slide or Slip

ø SodicSpot

Ël Spoil Area

t StonySpot

6 VerySlonySpot

V Vl/et Spot

å Cther

.. Special Line Features

Water Features

Streams and Canals

lransportation

+.H Rails

ø lnterstate Highways

,J US Routes

fVlajor Roads

LÐcal Roads

Background

I Aerial Photography



Soil Map-Boulder County Area, Colorado Boulder Rifle Club

Map Unit Legend

illap Unlt Symbol lllap Unit tlame Acree in AOI Percent ofAOl

DU Dumps 6.9 27.2o/o

NdD Nederland very cobbly sandy
loam, 1 to 12 percent slopes

0.1 0.3%

ReD Renohill loam, 3 to 9 percent
slopes

13.6

ïe Terrace escarpments 4,8

Totals for Area of lnterest 25.4

53.4o/o

19.1o/o

r00.0%

USDAY Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

211412019
Page 3 of 3



Engineering Properties--Boulder County Area, Colorado

Report-Engi neeri ng Propeñties

Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other
possible textures follow the dash. The criteria for determining the hydrologic soil group for inrdividual soil com¡ronents is
found in the National Engineering Handbook, Chapter 7 issued May 2007(l'rttp:/ldirectives.sc.egov.usda.govl
OpenNonWebContent.aspx?content=1775',t.wba). Three values are provided to identify the expected Low (L),
Representative Value (R), and High (H).

Boulder Rifle Club

Eng¡neer¡ng Properties-Boulder Gounty Area, Golorado

Plast¡cit
y index

L-R-H

5-8 -10

5-1 0-1 5

5-8 -1 0

Liquid
limit

L-R-H

2ç28
-30

25-30
-35

25-28
-30

Fercentage passing sleve numþer-

200

L-R.H

15-25-
35

15-30-
45

15-25-
35

¿f0

L-R-H

2543-
60

30-53-
75

25-43-
60

l0

L-R.H

40-63-
85

40-63-
85

40-63-
85

4

L-R-H

45-68-
90

45-68-
90

45-68-
90

Pct Fragments

3,10
inches

L-R-H

30-45-
60

50-60-
70

50-60-
70

>10
inches

L-R-H

0-13- 25

o-13- 25

0-13- 25

Glasslfication

AASHlO

A-1, A-2

A-1, A-2,
A-4, A-6

A-1, A-2

Unlfied

GC, GC-
GM,
sc, sc-
SM

GC, GC.
GM,
SC, SC-
SM

GC, GC-
GM,
sc, sc-
SM

USDAtexture

Very cobbly sandy
loam

Very cobbly sandy
clay loam

Very cobbly sandy
Ioam

Depth

In

0-7

7-20

20-60

llydrolo
g¡c

group

B

Fct. of
map
unit

80

täp un¡t symbol and
soil name

NdD-Nederland very
cobbly sandy loam,
1 to 12 percent
slopes

Nederland

USDA

-
Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2114t2019
Page 4 of 5



Engineering Properties--Boulder County Area, Colorado

Data Source lnformation

Soil Survey Area: Boulder County Area, Colorado
SurveyArea Data: Version 15, Sep 10,2018

USDA

-
Natural Resources
Conservation Servíce

Web Soil Survey
National Cooperative Soil Survey

2t14t2019
Page 5 of 5

Boulder Rifle Club

Engineering Properties-Boulder Gounty Area, Colorado

Plastic¡t
y index

L-R-H

5-8 -10

15-20-2
5

5-10-15

NP

NP

Liquid
limit

L-R-H

25-28
-30

45-50
-55

30-40
-50

Percentage passing sieve number-

200

L-R-H

60-68-
75

90-93-
95

85-90-
95

0- 5- '10

0- 5- 10

40

L-R-H

85-90-
oÃ

95-98-1
00

95-98-1
00

25-38-
50

20-25-
30

l0

L-R.H

1 00-1 00
-1 00

1 00-1 00
-1 00

1 00-1 00
-100

50-63-
75

40-50-
60

4

L-R-H

I 00-l 00
-100

1 00-1 00
-100

1 00-100
-100

55-68-
80

45-55-
65

Pct Fragments

3.10
inches

L-R-H

0-0-0

0-0-0

0-0-0

0-0-0

0-3-5

>10
inches

L-R.H

0-0-0

0-0-0

0-0-0

0-0-0

0-0-0

Glassification

AASHTO

A-4

A-7

A-4, A-7

A-1

A-1

lJnified

CL, CL-
ML

MH, ML

ML

SP, SP-
SM

GW GW-
GM,
SW
SW-SM

USDA texture

Loam

Silty clay

Silty clay loam

Weathered bedrock

Gravelly sand

Gravelly sand, very
gravelly sand,
gravelly coarse
sand

Depth

ln

0-5

5-15

15-20

20-24

0-6

6-60

Hydrolo
g¡c

group

D

A

Pc{. of
map
unit

85

100

Map unit symbol and
soil name

ReD-Renohill loam,
3 to 9 percent
slopes

Renohill

Te-Terrace
escarpments

Terrace escarpments



Runoff Chapter 6

Table 6-3. Recommended percentage imperviousness values

Land Use or

Surface Characteristics

Percentage Imperviousness
(%)

Business:

Downtown Areas

Suburban Areas

95

75

Residential lots (lot area only):

Single-family

2.5 acres or larger t2

0.75 - 2.5 acres 20

0.25 - 0.75 acres 30

0.25 acres or less 45

Apartments 75

Industrial:

Light areas 80

Heavy areas 90

Parks, cemeteries 10

Playgrounds 25

Schools 55

Railroad yard areas 50

Undeveloped Areas:

Historic flow analysis 2

Greenbelts, agricultural 2

Off-site flow analysis (when land use not
defined)

45

Streets:

Paved 100

Gravel (packed) 40

Drive and walks 90

Rooß 90

Lawns, sandy soil 2

Lawns, clayey soil )

6-8 August 2018Urban Drainage and Flood Control District
Urban Storm Drainage Criteria Manual Volume 1



Chapter 6 Runoff

Table 6-4. Runoff coefficient equations based on NIRCS soil group and storm return period

Where:

i:Yo impewiousness (expressed as a decimal)

C,< : Runoff coefücient for Natural Resources Conservation Service (NRCS) HSG A soils

C¡: Runoff coeffrcient forNRCS HSG B soils

Ccto: Runoff coefficient forNRCS HSG C and D soils.

The values for various catchment imperviousness and storm retum periods are presented graphically in
Figures 6-1 through 6-3, and are tabulated in Table 6-5. These coefficients were developed for the
Denver region to work in conjunction with the time of concentration recommendations in Section 2.4.
Use of these coeff,rcients and this procedure outside of the semi-arid climate found in the Denver region
may not be valid. The UD-Rational Excel workbook performs all the needed calculations to find the
runoff coefficient given the soil type and imperviousness and the reader may want to take advantage of
this macro-enabled Excel workbook that is available for download from the UDFCD's website
www.udfcd.org.

See Examples 7.1 and 7.2 that illustrate the Rational Method.

NRCS
Soil

Group

Storm Return Period

2-Year 5-Year 10-Year 25-Year 5O-Year 1O0-Year 500-Year

A Ca:

0.84ir.302

C¡.=

g.g6¡t.ztø

Cn:

g.g7¡t.ztz

C¡.:

0.98ir.r24

C¿=

0.85t+0.025

\.A -

0.78,+0.110

C¡:

0.65i+0.254

B Ce=

g.g4¿t.tør

Cs=

0.96i1.088

\.8-

0.81i+0.057

C¡:

0.63i+0.249

\-B-

0.56t+0.328

Cs:

0.47i+0.426

Cs=

0.37i+0.536

CID t-ClD-

0.83it.122

\-ClD-

0.82,+0.035

L,C/D -

0.74i+0.132

Cc¡n:

0.56r+0.319

\-ClD -

0.49i+0.393

UC/D _

0.41i+0.484

\/c/r) -

0.32,+0.588

Urban Drainage and Flood Control District
Urban Storm Drainage Criteria Manual Volume 1

August 2018 6-9



HISTORIC
LANDUSE AREA (sf) AREA (AC) %IMPERV c2 C5 c10 c100

ROOF I 1.565 0.31 90o/o 0.74 0.77 0.80 0.8s

DRIVE/WAT,K 0.00 90% 0.74 0.77 0.80 0.85

GRAVEL STREET 85-98tì 1.97 4U/o 0.30 0.36 0.43 0.65

HISTORIC 983,950 22.59 0.01 0.05 0.15 0.49

TOTÀL 1.083.503 24.874 6.lo/" 0.04 0.09 0.18 0.5I

Basin Calculations
Boulder Rifle Club

IIYDROLOGIC SOIL TYPE: D

DÐVELOPED

LANDUSE AREA (sÐ AREA (AC) %IMPERV C2 C5 c10 ct00
ROOF- 42,36t o.9'1 900/. 0.74 o.77 0.80 0.85

ñÐ t\/E/\l/^ f r '7 941 0.1 I 9Aa/" 4.74 o.77 0.80 0.85

GRAVEL STREET 128,t58 2.94 4¡V^ 0_30 0.36 0.43 0.65

LAWN 905,141 20.78 0.01 0.05 0.15 0.49

TOTAL 1,083,503 24.414 10.60/" 0.08 0.12 0.21 0.53

BASIN II1
LANDUSE AREAlsfl AREA (AC) % IMPERV C2 c5 c10 c100

ROOF 0.00 90% o.74 o.77 0.80 0.85

DRIVE/WALK 0.00 9t% 0.74 o,77 0.80 0.85

GRAVEL STREET 20.301 0.47 40% 0.30 o.36 0.43 0.6s

HISTORIC 7s6,306 t7.36 2% 0.01 0.05 0.15 0_49

TOTAL 776,607 17.424 3.Oo/" 0.02 o.06 0.15 0.50

BÀSIN H2
LAND USE AREA lsf) AREA IAC) % IMPERV C2 c5 cl0 c100

ROOF I 3.565 0.3 r 90% 0.74 o-77 0.80 0.85

DRIVEI';VALK 0.00 90% o.74 0.80 0.85

GRAVEL STREET 65.687 l.5l 40% 0.30 036 0.43 0.65

HISTORIC 227.644 5.23 2% 0.01 0.05 0. l5 o.49

TOTAL 306,896 7.O45 14.00/" 0.10 0.r5 0.24 0.54

BASIN A1

LAND USE AREA (sO AREA IACI % IMPERV c2 c5 cl0 cl00

ROOF z).¿¿o 0.53 90% o.74 o;17 0.80 0.8s

DRIVE/WALK 5.949 0.14 90% o74 o77 0.80 0.85

CRAVEL S't'REg'I 5 1.4U5 r. r8 4lf/o 0.3U 0.1ó 0.4J û_65

LAWN 43s,645 10.00 2% 0.01 0.05 0.15 0.49

TOTAL s16,224 11.8s1 10.80/" 0.08 0.12 0.21 0.53

BASIN A2
LANDUSE AREA (sf) AREAIAC) % IMPERV C2 C5 cl0 cl00

ROOF t3,697 0.31 90% 0.74 o.77 0.80 0.8s

DR]VE/WALK 0.00 g{to/" o.74 o77 0.80 0_85

GRAVEL STREET 50,243 1.15 40% 0.30 0.36 0.43 o.65

LAWN 242,956 5.58 0.01 0.05 0.15 0.49

TOTAL 306,896 7.045 t2.to/" 0.09 0.r3 0.22 0.53

BASIN A3
LAND USE AREA (sf) ARNA (AC) % IMPERV C2 C5 cl0 c100

ROOF 0.00 90% 0.74 o.77 0_80 0.85

DRIVE/WALK 0.00 900/" o74 o77 0.80 0_85

GRAVEL STREET 1,788 0.04 40% 0.30 0.36 0.43 0.65

LAWN 207,437 4.76 2% 0.0t 0.05 0.15 0.49

TOTAL 2n9,225 4.803 2.3o/o 0.ol 0.05 0.15 0.49

BASIN Ä.4

LANDUSE AREA lsfl AREA (AC) % IMPERV C2 C5 cl0 cl00
ROOF 5,438 0.12 900/" o.74 o.77 0.80 0.85

DRIVE,¡vVALK I,894 0.04 900/" o.74 o.77 0.80 0.85

GRAVEL STREET )^ 1)) o.s7 4$o/" 0.30 0.36 0.43 0.65

LAWN 19,103 0.44 0.0t 0.05 0.15 0.49

TOTAL 51.158 1.174 33.0Yø o.25 0.31 0.38 0.62

512212019

778.I BASIN&OETENTION
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Appendix B
Detention Calculations



Allowable Release
Boulder Rifle Club

Boulder County, CO

512212019

OVERALL SITE ALLOWABLE RELEASE RATE

UDFCD, Volume 2, Chapter 12
Soil Type: D { = 4fl,s,: [*l'
Qro = 0.309 cfs/acre Qroo = 1.595 cfs/acre

P1 = 1.31 inches P1 = 2.49 inches
$= 0.055 fr/ft S 0.055 ft/ft
l= 1454 ft l= M54 ft
ff= 24.874 ac A 24.874 ac

[= 1083503 ft2 ff= 1083503 ft2
C1 = 0.5375 C1 = 1.3053
C2= 0.1901 C2= 0.1651

C3= -0.4055 C3= -0.3490

90% Historic 90% Historic

o 1 0 6.93 cfs Qroo = 35.70 cfs

Qro = 0.28 cfs/acre Qroo = 1.44 cfslacre

PROPOSED BASIN RELEASE RATES
(FROM RATTONAL CALCS)

BASIN ID AREA (AC) Q10 Q100 DISCHARGE LOCATION
BASIN A1 11.85 4.27 20.30 PROPOSED POND
BASIN A2 7.045 3.31 15.21 FREE RELEASE
BASIN A3 4.803 1.16 7.32 FREE RELEASE
BASIN A4 1.174 1.51 4.76 FREE RELEASE

DETENTION POND PROPOSED ALLOWABLE RELEASE RATE
(OVERALL MINUS FREE RELEASE)

Qro = 0.95 cfs Qroo = 8.41 cfs

Qro = 0.04 cfs/acre Qroo = 0.34 cfs/acre

778-1 BASIN&DETENTION



WATER QUALITY CAPTURE VOLUME

UDFCD, Volume 3, Chapter 3
Drain time: 40 hrs WQCV = a{0.9trI3 - 1^19t2 + 0.78I)

1.0 cfs/acre
I
I

tt ,l ,l Of l/l^^v.tt totavv

WQCV= 0.070 inches
WQCV= 0.146 ac-ft

WQCV= 6342 ft3

WQCV Calculation
Boulder Rifle Club

Boulder County, CO

512212019

778-1 BASIN&DETENTION



DETENTION VOLUME BY THE i/IODIFIED FAA METHOD
(S€e USDCM Volure 2 Sto6ge Chapterfor descrlpl¡on of mthod)

Bas¡n lD: Overall
(For catchrenls less than 160 acres only. For larger catchrents, use hyd.ograph routlng æthod)

(NOTE: for calchrents larger than 90 acrcs, CUHP hydrograph and rout¡ng aro recomnded)

Delemlnallon of MINOR Detentlon volum U8¡ng Mod¡f¡ed FAA Method Detem¡natÌon of MAJoR Detentlon Voluæ Using Modlfied FA,A Mothod

10.60

on¿

Des¡an lnformt¡on (lnoul):
Catchmenl OÉinaqe lmpeMownoss

Cdchmênl DÉlnagoA€a
Predevelopmênl NRCS So¡l Góup
R6túñ Podod fo¡ Debnfon Conhl
TimÊ of Corconlmtion of Wâbßhed
AlloMbl6 UnlÌ Releæe Rat€

onehour Pæcipihlion

D€6lgn tulnfall IDF Formula I = Gr'Pr(G¡+Tc)^Gc
coeffic¡enton€

Coefficient Th€e

B, C.orD
(2,5,10,25.50,or100)

28 50

l0
0.7æ

Dês¡qn hfomtion (lnDut):
Cdchmenl OEin4e lmpeMo6æss
cdchmônt DElnage AGa
Pede€lopmsnt NRCS Soil Gmup

Relum Pedod for Detenton Conhl
Time of Concenhfon of Wdeßhed
Àlomblo Unfr R€lsas€ Rde
O¡MurPrec¡p¡bbbn
Deslgn Ralnfall IDF Formula I = Ci Pr(Cr+TJ^Ò3
ft€ffident Oæ
Coetrclsnt T@
Coefficient Three

L= 10.60 percent

A= 24.874 acEs
B, C,orD

(2,5,10,25,50, or 100)

q

C2

ca

28.50

_10_
0.789

Delêmination of Avoraqe Outflow from thê Bas¡n (calculat€dr:

RumffCoefflcient c = 0.31

lnflôw Peak Runolf Op-in = l_4:81 cfs

Allombls P€akodlowRsto Qfrcú=_0.99 cfs
Mod. F$üinor Sbrag6 Volume = 47,202 cubb fè6t
Mod.FAAMlnorsbrågevolure= 1.084 ¡cr6{

FnrêrR'inrâll D,traliôn ¡ñ.reñênlal ln.reãsê Vâl¡e Herê 16.û- 5 fôrs'Minrlesì

Defsm¡nat¡on ofAvêEqe Outflow from the Ba6in lcalculatod):

RumtrCoôfflc¡ên C= 0.53

lnflowPeåkRunofi Qp-in=_ 48.11_cfs
AlloMbleP€akoudlowRate Op{d= 8.46 _cfs

Mod. FMMaJo¡Slo.age Volumê = 107,ffi cublcf6ot
ifod. FMMálor Slorage Volume = 2¡60 acru-ft

Rainfdl

Durallon

Raldall
lñteßìty

lnches/hr

Adj6m€d
Oufìow

cfs

Oumow

cublc feêt

Sbqe

cubic feot

Rainf€ll

Dudlon
Ralnfall

lnbnsity
cublc feet

AdJushonl
Oullow

Odlow

cublc fe6t

Slo@e

cubic f€el

411
f .39

, . 9,99,_

. -...L0,.199 .

_.9-Þ¿6s

lqq _ .. - -- c,q9.... . - -9,991, .-
3? 639

..--'.5'...''
_- ---s.!.,. -...

105

. - 8.98

,,.. -_?.9.9 ,
1-68

13.19? ,
114.602

100
0.80

8i6
8.77

5.56

?,5?7
22.327

- _ 9j-q9-6.. -..
92.27555

105 .., q.,qq_. ._
..q..,6J...-.

,.. 0.9!
0.56

4.1 tC 38 802 13S_481 35,013

_ t55 47,855
51.149

o..6q

0.58

5.612 .- 12.-.9!.4_
44,O45

t55 1.26 _ -rj1,q.6.5-_ ._.

_ _199¿18
175,314
182,957

18S-582

_ _q.61 !7,99.8-.,-
_ q.0,38r

...-.7S,,010 _
- ._8-!,lqq

98,441

1î7 1ã7

7.104 205 't.03 ,L9t_. -.
\7,q.. ,..

, ,4:,6.9.,-.
4.42

t05 a33

2!q,-.-
qqs -_
355
405

0.46
0.40

,--, 9,.3-q_-. .

53.S48 0.56 -., qÉq6

,- _.1,9.0q!.
11 58t

{.9q1 o5ß 102.244

s.300 .._q¡q _
0.55

305
355

405

*,-{.5-t-- ,.
505
555

0.76
068
0.61

0.55 s7 _202

o54 14.757 0.55

0.54
o.53

13.074

14.566

47 -O70 ac4q_. 0,54 111 1r7

4!q--,
__ qqs _

555

i29 61 768 og
0.53

_,9..5.'3-,
0.53
0.53
052

47,202 4-54
¿50

123,813

-1.q9,199 _

149.1M

- 
7q€1-5 - _

69.040o.27
o.25

o.24

. -61,21!
_64,610

65,873

- _ _61,9q? _
68 158

0.53 t!9,qq9 _ 47,190 0.51

n4E_ ._{LS50 _
48,ø29

_1S!19 -.
46.130

_.2_0!,s9.3_
214,061
217.497

053 4.4A _ _q_o-¡l/_e

52,197

.,-,!1,9.4.?, -
,, -3!?ê1_*.

24 955

_,_sÐ.- _

- L0-5_ _
755

o.52

o.52
¡.52

i9p44
?qÃ3q
22.O2A

6gs
655

705

045
o.42
0.40

0.53 4¿6

---i4
4.43
441

161,870

q21 _
a4q,-.
0_1s

0.18

1j¡?L2_-.
199 92769 201 0.52 0.52 ?1,p21_,.

70.18S 0.52 -__ 9.5? ??þÆ.2_..-
231,141
234.O44

0.52
4.52

4-40 212.613 15.479

855

- ., - 9_0_g

-,0.52
26,506
27 994

ó4 621 855
905

955

0.34
0.33

4-39 225.295 5,A42

o52 _..-4,4,q4q.,-.-
43,386

. 2ï,e93_- 
_

250 670 -.._=4,9-3.1-i3 &50.16
016

o.52 o.5l 25.491 0.31 236,925

_ _19!5
_ l-oq!' _

1105

13-6!Þ .

74.441

o.52 0.5r

0.51

30,983 o52 4.37
4.36

263 356 -23-a6S

0.15 o.52 42,006
41 270

1055

1l05
o2c 242 042 0.52

0.51

2l!þ42
288,127

9.000
0.15 75.238 Ò51 o2a 244.5îD 4-35

4.35

44,227

1155

_ 120L,
1305

0.14 0.51

o5t
o5t 35 480 1155

1205

o.27

o.26

246.870 0.51 _, -,9q1,4_13_
3t4,099
326,785
339-470

o 5l 38.S53 39.718 249,1n7

0.13

0i13
0.13

o.12

17,352
r9,0-1-q.-. 

_ .

7!.6!.s. _.
79,269

0.51

0.51

. _., qll
n51

0.51

0.51

38,445 38.906 1255

-_- lqq,q_---
1355

0.25

.... -q,ls,-.,.,,9?7,-
o.23

251,369
253 5iO

0.51

o51
4.34
4.34
4.33

-75,416

_{5€9!.-,.
-9q,!J0 .

-107,242
1355

1405

41,430
À2 923

97 219 255.586 o-51 352.156

0.51

o5l
3AU7 1405

1455
?9f..690_,..
259.558

0.51 4.33 364342

1455 o5t 14.115 o.23 0.51 -117,970
-1tA 752I 605 . _9t?_ _

_-._0,¡1 __
0.11

0.f1

8!¡!7 -_
81.0?L.-

.-..--8-!!93 -82,125

051 o.51 ¿5.907 1505 ,,,._o.4_ _
0.21

o.21

261,462 3q0 213

0.s1 0.5'l - 47,400 263 315 0.51

0.51

4.32
4.32

4.31

102.q99,. -.
415.585

_:1_3!,.5q1._
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PROPOSED POND

STAGE.STORAGE TABLE

Stage
WSE

feet

A

r(
V¡ncremental

ft3

Vcumulative

ft3 ac-ft

5,405.75 268

5,406.00 867 142 142 0.003

5,406.25 1,526 299 441 0.010

5,406.50 2,324 481 922 0.021

5,406.75 3,267 699 1 ,62 1 0.037

5,407.00 4,373 955 2,576 0.059

5,407.25 5,651 1,253 3,829 0.088

5,407.50 7,081 1,592 5,421 0.124

WQCV 5,407.75 8,583 I,958 7,379 0.169

5,408.00 10,084 2,333 9,712 0.223

5,408.25 11,670 2,719 12,431 0.285

5,408.50 13,345 3,127 15,558 0.357

5,408.75 15,108 3,557 19,115 0.439

5,409.00 16,957 4,008 23,123 0.531

5,409.25 18,803 4,470 27,593 0.633

5,409.50 20,732 4,942 32,535 0.747

5,409.75 22,767 5,437 37,972 0.872

5,410.00 24,901 5,959 43,931 1.009

IO.YEAR 5,410.25 27,084 6,498 50,429 1.158

5,410.50 29,295 7,O47 57,477 1.319

5,410.75 31,312 7,576 65,052 1.493

5,411.00 33,219 8,066 73,119 1.679

5,411.25 35,046 8,533 81,652 1.874

5,411.50 36,850 8,987 90,639 2.081

5,411.75 38,687 9,442 100,081 2.298

lOO.YEAR 5,412.00 40,648 9,917 109,998 2.525

DetentionMater Quality Pond Volume
Boulder Rifle Glub

Boulder County, CO

5t22t2019

778-1 BASIN&DETENT¡ON
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t. Introduction

The following report provides a noise study of the Boulder Rifle Club (40" 3'57.39"N, 105"15'50.59"W) located in
Boulder, Colorado. The Boulder Rifle Club is proposing to expand by adding 5 outdoor firing ranges and one indoor

hring range to the west of the current facility. The length of the proposed outdoor firing ranges will be 25 meters, 50
1^^,^^^L^.-- ô^^--^-l^^-lt^^-.^-l^ ^l¡:--+^+L^ ^-,:^+:--<^.'^-¡ lnn-'^-¡^-¡1fìfì.'^-,1 ^"+.1^^IIIE]LçIS, IUU lllçtçlJ, ¿vv y4rLrs illlLt J\JV J4luù,4LlLlurB LU Lrrç ç^rJLrrré Jw-JGru, rvv-Jøu 4uv ¿vv-Jøru vuLuvv¡ rorróvD

as shown in Figure 1-1. A sound level survey was performed at various locations within residential areas to the south

of the site fo analyzethe noise impact of Boulder Rifle Club operations on the local environment. The proposed area
^f ¿L^ D^..1-J^- n:f'l^ 

^1,,L 
:^ ^..L:^^+ +^ +1-^ D^,,11^- l'r^,,-+', I ^-¡ I I-^ f'^,{^ ",h:^1" ..':ll h^ ".-,{ +^ Dôoâaô tha ownanforìul Utç Duutuçl t\tltç \.luu lù ùuu-IEUL LU rlrv uvuluvl vvurrLJ L4llu vùw vvuv, vvrrrv¡r vvrr¡ uv @ùvùú

noise levels from each outdoor firing range.

The following is provided in this report:

o An introduction to the fundamentals of noise and a summary of the noise standards used in the assessment.

o Presentation ofsound level survey results.
o Discussion of noise modeling methodology, results and analysis of proposed mitigation.

Proposed
Area

Existing
Area

Boulder
Rifle Club

Figure 1-1 Boulder Rifle Club Location
. '-.lLlr:.1 .

lntroductron,:r :Éirr:
l'::-: '.i'. :
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2. Noise Fundamentals

Inc.

2.L Environmental Noise

Sound is most commonly experienced by people as pressure waves passing through air. These rapid fluctuations in
air pressure are processed by the human auditory system to produce the sensation of sound. The rate at which sound
pressure changes occur is called the frequency. Frequency is usually measured as the number of oscillations per

second or Heftz (Hz). Frequencies that can be heard by a healthy human ear range from approximately 20 Hz to
20,000 Hz. Toward the lower end of this range are low-pitched sounds, including those that might be described as a
oorumble" or o'boom". At the higher end of the range are high-pitched sounds that might be described as a "screech"
or "hiss".

Environmental noise generally derives, in part, from a combination of distant noise sources. Such sources may include
common experiences such as distant traffic, wind in trees, and distant industrial or farming activities. These distant
sources create a low-level "background noise" in which no particular individual source is identifiable. Background
noise is often relatively constant from moment to moment, but varies slowly from hour to hour as natural forces
change or as human activity follows its daily cycle.

Superimposed on this lowJevel, slowly varying background noise is a succession of identifÌable noisy events of
relatively brief duration. These events may include the passing of single-vehicles, aircraft flyovers, screeching of
brakes, and other short-term events. The presence of these short-term events causes the noise level to fluctuate.
Typical indoor and outdoor sound levels are shown in Figure 2-l.The outdoor sound levels in Figure 2-1 are shown
as examples only to conceptualize the decibel scale and should not be applied to any specific location. Detailed
acoustical definitions have been provided in Appendix A.

touiûD pffis$trE ¡d,!ilD 
'RE 

$,,RE ¡¡T'ET

"-ds

Figure 2-1 Typical Indoor and Outdoor Sound Levels

Noise Fundamentals
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2.2 Relative Loudness Perception

The relative loudness of environmental correlates a decibel change in sound levels with a perceived relative loudness
shown in Table 2-1. The sound level change is applicable in the field as opposed to a quiet laboratory environment
where smaller sound level differences could be perceived. A decrease of 10 dB is perceived as half as loud and
aimilerlr¡ q Åcareqce nf ?fì dFl ic nerneirrerl qc t/^ qc lnrrrl Snllnrl ler¡el increnses cre ncrcaivcrl similarlv rx¡ifh a 1ô rlR

'J ) tt rw"

increase perceived as a doubling ofloudness and a 20 dB increase perceived as 4 times as loud.

Table 2-1 Relative Loudness of Environmental Noise
Sound Level Change Relative Loudness Acoustic Energy Loss

0 dB(A) Reference 0

-3 dB(A) Barely Perceptible Change 50%

-s dB(A) Readily Perceptible Change 67o/o

-10 dB(A) Half as Loud 90%

-20 dB(A) 1/4 as Loud 99o/o

-30 dB(A) l/8 as Loud 99.9%

*Table adapted from FIIWA Highway Traffic Noise: Analysis and Abatement
Guidance, revised December 2010.

Noise Fundamentals ffi
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3. Noise Standards

The noise standards applicable to the Boulder Rifle Club are shown in this section.

3.1 Boulder County Land Use Code

The proposed area of the Boulder Rifle Club is subject to Boulder County Land Use Code 4-602 Special Provisions
F. Special Review for Firing Range Outdoor 1.c. Noise. This section states, "All firing line locations shall be located
and maintained such that the sound levels generated by the discharge of firearms on the range do not exceed a 65 dB
peak impulse response at existing residential structures (whether permanent or seasonal), lodging or other occupiable
or occupied structures not on the subject property. The applicant shall submit a noise study proving the proposed

range will meet this standard at time of application. All noise studies shall be performed by a professional engineer
registered in the State of Colorado or other equally qualified individual and shall take the topography of the
surrounding area into account."

The noise metric is stated in the Land Use Code as "peak impulse response" however, there is conflicting technical
terminolory used in this phrase. The "peak" sound level is a measurement of the instantaneous sound level with no
time weighted average applied. It does not include an RMS (root-mean squared) average as does other acoustic
metrics which are averaged over a specific time period. In contrast, the "impulse response" is a time weighted RMS
average over 35 milliseconds. The maximum level of a sound measurement is the highest RMS average sound level
recorded within a specific time period. As the peak sound level is not an RMS average, it is not technically possible
to have a peak impulse response metric. For the purpose of this assessment, the metric described in the Boulder
County Land Use Code has been interpreted as a maximum impulse response assuming that the word "peak" was
used incorrectly instead ofthe word "maximum".

The applicable noise limit for the proposed area of the Boulder Rifle Club based on the Land Use Code is therefore
interpreted as 65 dB maximum impulse response measured at the existing residential structures. There is currently no
applicable noise limit for the existing area of the Boulder Rifle Club as the code was not in eflect during development
ofthis area and cannot be applied retroactively.

Noise Standards
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4. Sound Level Survey

4.1 Sound Level Survey Procedure

Prior to construction of the Boulder Rifle Club expansion, a sound level survey of the existing operations was

conducted south of the Boulder Rifle Club where the closest residences and businesses are located to measure and
document the sound levels in the area. Four Type 1 sound level meters were deployed nearby the site at the locations
shown in Figure 4-1.

Boulder Rifle Club

Location 3

Location 1

Location 2

Location 4

Figure 4-1 Sound Level Survey Locations

Sound Level Survey



Behrens and
Envir onmental No i s e C ontr o I

The monitoring locations were chosen based on availability of permission from other properties in the area. Location
1 was placed at the American Legion Club property at 4760 28ú Street, Boulder approximately 0.5 miles southwest

of the Boulder Rifle Club. Location 2 was placed on a residential properly at 2133 Yarmouth Avenue, Boulder
approximately 0.4 miles south of the Boulder Rifle Club. Location 3 was placed at the Harlequin's Gardens property

at 4795 N 26å Street, Boulder approximately 0.3 miles south of the Boulder Rifle Club. Location 4 was placed on a

residential property at 4725 26ú Street, Boulder approximately 0.4 miles south of the Boulder Rifle Club.

Each sound level meter utilized conforms to Type 1 as per ANSI S1.4 Specificationfor Sound Level Meters.The
meters were calibrated before and after the measurement period. The instrumentation details are presented in Table

4-1.

Table 4-1 Instrumentation Details

Inc.

Location Instrument Ma n u fa ctu rer/-lVlodel Serial Number
1

2
J

4

Sound Level Meter
Sound Level Meter
Sound Level Meter
Sound Level Meter

SVANTEK SVAN 971 Sound Level Meter
SVANTEK SVAN 971 Sound Level Meter
SVANTEK SVAN 971 Sound Level Meter
SVANTEK SVAN 971 Sound Level Meter

44563
5t624
6156r
s6158

The sound level meters were deployed on Friday, February 8,2019 and programmed to continuously monitor and

record unweighted maximum impulse sound levels. The meters were retrieved on Monday, February 1I,2019.

4.2 Sound Level Survey Results

Figure 4-2 andFigure 4-3 show the S-minute unweighted maximum impulse sound levels on graphs for the duration

of the monitoring period. For each day ofthe measurement period when the Boulder Rifle Club is operating between

7 ant andT pm, statistical averages of the 5-minute unweighted maximum impulse sound level were calculated and

shown inTable 4-2.

Table 4-2 Statistical Averase S-minute Maximum Imnulse Sound Levels from 7 am to 7 om (dB)
Day Location 1 Location2 Location 3 Location 4

9:00 am to 7:00pm
February 8

7:00 am to 7:00pm
February 9

7:00 am to 7:00pm
February l0

7:00 am to 12:00pm
February l1

77

79

81

90

78

80

80

84

91

83

81

78

80

80

9091

Locations 1 and 4 show a lot of variability in maximum impulse sound levels at all hours. V/ith such frequent sound

level spikes during the day, more than the amount of gunshots over the same period (confirmed by Boulder Rifle
Club), it is reasonable to assume that sources such as traffrc, environmental noise and other human activity unrelated

to the Boulder Rifle Club dominate the sound environment.

As shown in Figure 4-2 andFigure 4-3, most of the measured S-minute maximum impulse sound levels during the

hours of 7 pmto 7 am exceed the Boulder Land Use Code noise limit of 65 dB. During these hours, the Boulder Rifle
Club is closed showing that the ambient levels are already higher than the stated limit. As a result, it would be difficult

soundLevelsurvey il
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to measure shooting noise in isolation for comparison against the 65 dts limit. 'l'he noise modeling conducted in the
next section calculates only the shooting noise in isolation and can be used to determine the contribution of shooting
noise on the overall noise environment.

The temperature, humidity, wind speed, wind direction and precipitation data were sourced using the Ft Collins
Regional weather stafion located approximately 25 miles northeast of the site (www.wunderground.eom). The
temperatures recorded nearby the site ranged between 5 degrees and 39 degrees Fahrenheit for the measurement
period. Wind was mostly calm with only short periods above 10 mph. There was no recorded precipitation for the
duration of the monitoring period. A table showing of the temperature, humidity, wind speed and wind direction is
included in Appendix B.

Sound Level Survey
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5. Boulder Rifle Club Noise Modeling

5.1 Noise Modeling Methodology

The noise modeling was completed with use of three-dimensional computer noise modeling software. All models in
this report were developed with SoundPLAN 8.0 software using the ISO 9613-2 standard. Noise levels are predicted
based on the locations, noise levels and frequency spectra ofthe noise sources, and the geometry and reflective
properties of the local terrain, buildings and barriers. To ensure a conservative assessment and compliance with ISO
9613-2 standards, light to moderate winds are assumed to be blowing from the source to receptor. The predicted noise
levels represent only the contribution of shooting noise from the Boulder Rifle Club and do not include ambient noise
or noise from other facilities. Actual field sound level measurements may vary from the modeled noise levels due to
other noise sources such as traffrc, other facilities, other human activity, or environmental factors.

5.2 Noise Sources

Sound measurements were conducted at the Boulder Rifle Club on the morning of Friday, February 8,2019 using a
Type 1 SVANTEK SVAN 979 Sound Level Meter (serial number 69426) set to record unweighted maximum pulse

sound levels. Individual shots were fired from a 0.22 caliber long rifle (22LR) and a 0.300 Winchester Magnum
(300WM) at the existin 9200 yardrange. During the test firing, noise measurements were conducted atvaryingangles
and distances to quantiõ' each firearm as a noise source.

As shooting noise is highly directional, with louder sound levels in the direction of fire, varying angles during the
measurement period allowed directionality to be included in the model. Using the noise measurement data, sound
power levels were calculated in SoundPLAN for the operation of each firearm and shown in Table 5-1.

Table 5-1 Calculated Sound Power Levels from Noise Measurements

Source
Sound Powcr Levcl

tdB)
22LF. ts2

3OO\MM 168

Boulder Ritle ClubNoise Vloderins f,
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An appropriate caliber firearm out of the two firearms tested was selected by Boulder Rifle Club and used as the
sound source for each range modeled individually at the respective firing bay. Each unmitigated scenario and the
noise source included in the model are summarized in Table 5-2.

Table 5-2 U Noise Sources Modeled

As the metric for assessment is the maximum impulse measured within 35 milliseconds, it is assumed that multiple
shots within this period are highly unlikely and therefore not included in the modeling. As a result, only one noise
source was assumed for each existing and proposed range included in the modeling.

Distance measurements at the locations shown in Figure 4-1 were also used to calculate sound levels from the
shooting testing on February 8. For the shots that were distinguishable from the ambient sound environment, an
excess attenuation correction applicable to distance calculations was determined. Excess attenuation is due to
atmospheric effects over large distances thatare unique to the environment where the sound is propagating into. The
sound modeling calculation method used, ISO 9613-2, calculates a steady state noise level over predictable weather
conditions. When calculating sound sources such as shooting noise from actual sound measurements, the local
atmospheric effects can cause sound levels to vary highly, therefore an overall correction is applied to the distance
measurements based on the measurements of noise at distance in the direction of interest. This correction was

rci useci in the caicuialion of noise ievels at ihe receptors irr Figure 5-1.oaloulateo aL -lÕ o.E al

Range Noise Souree
22LRExisting- 25 yard

Existins- 50 vard 22LF.
Existine- 100 vard 300wM
Existins- 200vard 300wM
Proposed- 25 meters 22LR!
Proposed- 50 rneters 22LF.
Proposed- 100 meters 300wM
Proposed- 200 yard 300wM
Proposed- 300 vard 300wM

Boulder Rifle Club Noise Modeling u
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5.3 Receptors

Receptors 1 to 3 have been chosen to evaluate noise at the closest residential structures as per the Boulder County
Land Use Code. An additional receptor was added, Receptor 4, to evaluate noise at the Harlequin's Gardens property
at the request of the Boulder Rifle Club. As the properly is a business and not a residence, Receptor 4 is not subject
to the Boulder County Land Use Code and there are no regulatory noise limits applicable to this property. Figure 5-
1 shows the receptor locations on a map.

X'igure 5-1 Map of Receptor Locations

Proposed
Existing

Receptor 2
Receptor I

Receptor 4

Receptor 3

Boulder Rifle Club Noise Modeling E
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5.4 Unmitigated Noise Modeling Results

Unmitigated scenarios were modeled at each range forthe existing and proposed areas. The results of the unmitigated
noise modeling for the existing ranges are presented in Table 5-3. The locations in the tables correspond to the
receptor locations identified in Figure 5-1.

Table 5-3 Predicted U Noise Results

The predicted unmitigated sound pressure levels for the existing ranges are between 28 dB and37 dB for the 25 yard
range, between 30 dB and 38 dB for the 50 yard range, between 66 dB and 72 dB atthe 100 yard range and between
67 and71 atthe 200 yard range at the receptors. The results show that the 22LR modeled for the 25 yañ and 50 yard
ranges is significantly quieter than the 300WM modeled for the 100 yard and 200 yard ranges.

To determine the impact on the noise environment of the existing range, the calculated statistical average maximum
impulse sound levels at the closest locations for Receptor 3 and4 are compared with the loudest calculated modeling
results in Table 5-3.

Table 5-4 of Measured and Modeled Maximum Sound Levels (dB)

The modeled sound levels at Receptor 3 are at least 11 dB less than the measured average maximum impulse sound
levels showing that for most of a typical day, gunshot noise does not significantly contribute to the noise environment
at this location. Similarly, the modeled sound levels at Receptor 4 arc at least 6 dB less than the measured average
maximum impulse sound levels showing that for most of a typical day, gunshot noise does not dominate the noise
environment at this location. As the modeled sound pressure levels of the gunshot noise in isolation are below the
daytime sound levels measured in Table 4-2,the ambient sound levels unrelated to the Boulder Rifle Club generally
dominate over the gunshot noise from the range.

The results of the noise modeling are also shown as noise contour maps in Appendix C. The noise contours a¡e
provided in 5 dB increments with the color scale indicating the sound level of each contour.

Predicted Sound Pressure Level (dB Maximum Impulse)
Receptor 25-yard range

(22LR)
S0-yard range

ø2LR)
100-yard rang€

(300wno
200-yard range

(30OwM)
1 36 35 68 70
.,

37 38 72 1'l

-t 28 30 66 67
4 30 JJ 70 71

I)ay Location 3 Location 4
9:00 am to 7:00pm

February I 77 78

7:Cl0 am to 7:00pm
February 9

79 80

7:00 am to 7:00pm
February 10

81 80

7:00 am to 12:00pm
February 11

90 90

Loudest modeled sound
level at closest receptor

7l
Receotor 4

67
Recentor 3

Boulder Rifle Club Noise Modeling
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The results of the unmitigated noise modeling for the proposed range are presented in Table 5-5

Table 5-5 Predicted U Noise Results

The predicted unmitigated sound pressure levels at the proposed range are between 3l dB and 38 dB for the 25 meter
range, between 32 dB and 38 dB for the 50 meter range, between 66 dB and 73 dB for the 100 meter range, between

66 and74 for the 200 yard range and between 67 and74 for the 300 yard range at the receptors. The predicted
unmitigated noise modeling results show that the 25 meter and 50 meter ranges comply with the Boulder County
Land Use Code and the 100 meter, 200 yard and 300 yard ranges exceed the Boulder County Land Use Code. Noise
mitigation is therefore required for the proposed 100 meter, 200 yard and 300 yard ranges.

5.5 Mitigation Scenarios

Noise mitigation was included in the modeling for the existing and proposed areas of the Boulder Rifle Club. Despite
no regulation requiring noise mitigation at the existing range, noise mitigation for the 100 yard and 200 yard,ranges

were included at the request of the Boulder.Rifle Club. The proposed ranges included in the mitigation modeling
were the 100 meter, 200 yañ and 300 yard ranges. The noise mitigation scenarios included in the modeling are

summarized in Table 5-6.

Table 5-6 Scenarios Modeled

The firing shelter mentioned in Table 5-6 is designed to shield noise in all directions except the line of fire. Baffles
separate the firing bays and the entrance includes a 90 degree bend to shield noise in the southern direction. The firing
bay drawings and acoustical specifications used in the analysis are shown in Appendix D.

Predicted Sound Pressure Level (dB Maximum Impulse)

Receptor
25-meter

rânge
(22LR)

50-meter
range

(22LR)

1O0-meter
rânge

(300wM)

200-yard
rânge

(300wM)

300-yard
range

(300WIvt)

37 37 70 7t 74I
73 74 742 38 38

3 31 32 66 66 67
JJ 34 69 69 704

65
Boulder County noise limit

at residential structures
(Receptors I to 3)

Scenario Description
Existins 100v ranse with firins shelter1

2 Existins 200y range with firine shelter
J Proposed 100m ranse with firins shelter
4 Proposed 200y range with firing shelter
5 Proþosed 300y range with firins shelter

Boulder Rifle Club Noise Modeling
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The location of the firing shelters are for the existing and proposed scenarios respectively are shown in Figure 5-2
and Figure 5-3.
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Figure 5-2 Location of Firing Shelters on Existing Ranges (Scenario I and Scenario 2)
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Shelter
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Figure 5-3 Location of ['iring Shelters on Proposed Ranges (Scenario 3 to 5)
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5.6 Mitigated Noise Modeling Results

The results of the noise modeling and the predicted reduction achieved by the mitigation for the existing 100 yard
and200 yard ranges are presented in Table 5-7 and Table 5-8. The locations in the tables correspond to the receptor
locations identified in Figure 5-1.

Table 5-7 Noise Results

Table S8 Noise Results

The predicted mitigated sound pressure levels for the existing ranges a¡e between 57 dB and 64 dB for the 100 yard
range and between 58 dB and 65 dB for the 200 yard range at the receptors. With the inclusion of the mitigation in
Scenario 1, the predicted sound level reduction is between 8 dB and 9 dB. With the inclusion of the mitigation in
Scenario 2, the predicted sound level reduction is between 6 dB and 9 dB.

The results of the noise modeling and the predicted reduction achieved by the mitigation for the proposed 100 meter,
200 yañ and 300 yard ranges are presented in Table 5-9 to Table 5-11.

Table S9 100m Noise Results

Predicted Sound Pressure Level (dB Maximum Impulse)
Receptor

Unmitigated
Mitígated
Scenario I Reduction

81 68 60
2 1a 64 I
J 66 57 9

94 70 61

Predicted Sound Pressure Levet (dB Maximum Impulse)
Receptor

UnmitÍgated
Mitigated
Scenario 2

Reduction

70 6l 9I
2 7l 65 6
J 67 58 9

4 71 63 I

Predicted Sound Pressure Level (dB Maximum Impulse)
Receptor

Unmitigated Mitigated
Scenario 3

Reduction

I 70 59 11
) 73 62 11

J 66 55 11

4 69 58 11

Boulder County noise limit
at residential structure

ó5
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Table 5-10 Noise Results

Table 5-11 Prelimina Noise Results

The predicted mitigated sound pressure levels from the proposed 100 meter range are between 55 dB and 62 dB for
Scenario 3 at the receptors. With the inclusion of the mitigation in Scenario 3, the predicted sound level reduction is

ll dB.

The predicted mitigated sound pressure levels from the proposed 200 yard range are between 55 dB and 63 dB for
Scenario 4 atthereceptors. With the inclusion of the mitigation in Scenario 4, thc prcdicted sound level reduction is

11 dB.

The predicted mitigated sound pressure levels from the proposed 300 yard range are between 56 dB and 65 dB for
Scenario 5 at the receptors. With the inclusion of the mitigation in Scenario 5, the predicted sound level reduction is

between 9 dB and 11 dB.

The results of the noise modeling are also shown as noise contour maps in Appendix E. The noise contours are

provided in 5 dB increments with the color scale indicating the sound level of each contour.

Predicted Sound Pressure Level (dB Maximum Impulse)

Unmitigated
Mitigated
Scenario 4

ReductionReceptor

60 11I 71

74 63 112
66 55 l1ô

-t

114 69 58

65Boulder County noise limit
at residential structure

Predicted Sound Pressure Level (dB Maximum Impulse)

ReductionReceptor Unmitigated
Mitigated
Scenario 5

1074 64I
74 65 92

56 11J 67
1170 594

65Boulder County noise limit
at residential structure
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6. Conclusion

A noise study of the Boulder Rifle Club was conducted which included noise monitoring while the range was
operating and noise modeling of the existing and proposed ranges. A sound level survey was performed at various
locations within the residential areas to the south of the site to analyze the effect of Boulder Rifle Club operations on

'. The proposed area of the tsoulder R.ifle Ciub is subject to tsouider County Lanci Use Code,tfle I()(-]il envlr()nllrent,
whioh was used to assess the expected noise levels from each outdoor firing range.

The applicable noise limit for the proposed area of the Boulder Rifle Clilb based on ihe Land Use Code is interpreted
as 65 dB maximum impulse response measured at the existing residential structures. There is currently no applicable
noise limit for the existing area of the Boulder Rifle Club as the code was not in effect during development of this
area and cannot be applied retrospectively.

The results of the sound level survey show that that sources such as trafftc, environmental noise and other human
activity unrelated to the Boulder Rifle Club dominated the sound environment at the monitoring locations. For most
of the monitoring period, the measured ambient levels when the firing range was not in operation were already higher
than the stated limit.

The predicted unmitigated sound pressure levels at the proposed range are between 3l dB and 38 dB for the 25 meter
range, between 32 dB and 38 dB for the 50 meter range, between 66 dB and 73 dB for the 100 meter range, between
66 and 74 for the 200 yard range and between 67 and74 for the 300 yard range at the receptors. The predicted
unmitigated noise modeling results show that the 25 meter and 50 meter ranges comply with the Boulder County
Land Use Code and the 100 meter, 200 yard and 300 yard ranges exceed the Boulder County Land Use Code. Noise
mitigation is therefore required for the proposed 100 meter, 200 yard and 300 yard ranges.

With the inclusion of the firing structure at the proposed ranges and the 100 yard and 200 yard existing ranges, the
sound levels due to the Boulder Rifle Club at the nearest residences are below the Boulder County Land Use Code
limit of 65 dB maximum impulse.

Conclusion
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Appendix A - Glossary of Acoustical Terms

Glossary of Acoustical Terms
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Ambient Noise
The all-encompassing noise associated with a given environment at a specified time, usually a composite of sound
from many sources both near and far.

Average Sound Level
See F,o¡rivalent-Continuous Sound l.evel

Decibel (dB)
The basic unit of measurement for sound level.

Direct Sound
Sound that reaches a given location in a direct line from the source without any reflections

Energy Basis
This refers to the procedure of summing or averaging sound pressure levels on the basis of their squared pressures.
This method involves the conversion of decibels to pressures, then performing the necessary arithmetic calculations,
and finally changing the pressure back to decibels.

Equivalent-Continuous Sound Level (Leq)
The average sound level measured over a specified time period. It is a single-number measure of time-varying noise
over a specified time period. It is the level of a steady sound that, in a stated time period and at a stated location, has
the same souncl energy as the time-varying sound. For example, a person who experiences an Leq of 60 dB for a
period of 10 minutes standing next to a busy street is exposed to the same amount of sound energJ as if he had
experienced a constant noise level of 60 dB for 10 minutes rather than the time-varying traffic noise level.

Fast Response
A setting on the sound level meter that determines how sound levels are averaged over time. A fast sound level is
always more strongly influenced by recent sounds, and less influenced by sounds occurring in the distant past, than
the corresponding slow sound level. For the sâme non-steady sound, the maximum fast sound level is generally
greater than the corresponding maximum slow sound level. Fast response is typically used to measure impact sound
levels.

Frequency
The number of oscillations per second of a sound wave

Hourly Average Sound Level (HNL)
The equivalent-continuous sound level, Leq, over a l-hour time period.

Impact Noise
The noise that results when two objects collide.

Impulse Noise
Noise of a transient nature due to the sudden impulse of pressure like that created by a gunshot or balloon bursting.

Insertion Loss
The decrease in sound power level measured at the location of the receiver when an element (e.g., a noise barrier) is
inserted in the transmission path between the sound source and the receiver.

Glossary of Acoustical Terms
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fnverse Square Law
A rule by which the sound intensity varies inversely with the square of the distance from the source. This results in a

6dB decrease in sound pressure level for each doubling ofdistance from the source.

Masking
The process by which the threshold ofhearing for one sound is raised by the presence ofanother sound.

Maximum Sound Level (Lmax)
The greatest sound level measured on a sound level meter during a designated time interval or event.

Noise Reduction
The difference in sound pressure level between any two points.

Octave
The frequency interval between two sounds whose frequency ratio is 2.For example, the frequency interval between

500 Hz and 1,000 Hz is one octave.

Octave-Band Sound Level
For an octave frequency band, the sound pressure level ofthe sound contained within that band.

One-Third Octave
The frequency interval between two sounds whose frequency ratio is 2 (113). For example, the frequency interval
between 200Hzand250 Hz is one-third octave.

One-Third-Octave-Band Sound Level
For a one-third-octave frequency band, the sound pressure level ofthe sound contained within that band.

Peak Sound Level (Lpk)
The maximum instantaneous sound level during a stated time period or event.

Point Source
A source that radiates sound as iffrom a single point.

Receiver
A person (or persons) or equipment which is affected by noise.

Reflected Sound
Sound that persists in an enclosed space as a result ofrepeated reflections or scattering. It does not include sound that

travels directly from the source without reflections.

Reverberation
The persistence ofa sound in an enclosed or partially enclosed space after the source ofthe sound has stopped, due

to the repeated reflection ofthe sound waves.

Slow Response
A setting on the sound level meter that determines how measured sound levels are averaged over time. A slow sound

level is more influenced by sounds occurring in the distant past that the corresponding fast sound level.

Glossary of Acoustical rerms Ð
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Sound
A physical disturbance in a medium (e.g., air) that is capable of being detected by the human ear

Sound Absorption Coefficient
A measure of the sound-absorptive property of a material.

Sound Insulation
The eapaeity of a strueture or element to prevent sound from reaehing a reeeiver room either by absorption or
refleotion.

Sound Level Meter (SLM)
An instrument used for the measurement of sound level, with a standard frequency-weighting and standard
exponentially weighted time averaging.

Sound Power Level
A physical measure ofthe amount of power a sound source radiates into the surrounding air. It is measured in decibels.

Sound Pressure Level
A physical measure of the magnitude of a sound. It is related to the sound's energy. The terms sound pressure level
and sound level are often used interchangeably.

Sound Transmission Class (STC)
A single number rating used to compare the sound insulation properties of walls, floors, ceilings, windows, or doors.
This rating is designed to correlate with subjective impressions of the ability of building elements to reduce the overall
loudness of speech, radio, television, and similar noise sources in offices and buildings.

Spectrum
The spectrum of a sound wave is a description of its resolution into componentso each of different frequency and
usual ly different ampl itude-

Tone
A sound with a distinct pitch

Transmission Loss (TL)
A property of a material or structure describing its ability to reduce the transmission of sound at a particular frequency
from one space to another. The higher the TL value the more effective the material or structure is in reducing sound
between two spaces. It is measured in decibels.

'Windscreen

A porous covering for a microphone, designed to reduce the noise generated by the passage of wind over the
microphone.

Glossary of Acoustical Terms
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Time TemperatureHumidity Wind Wind Speed Wind Gust Precip. Precip Accum

8:56 AM
9:56 AM
10:56 AM
'1'1:56 AM
12:56 PM

1:56 PM

2:56 PM

3:56 PM

4:56 PM
5:56 PM

6:56 PM

7:56 PM

8:56 PM

9:56 PM

10:56 PM

11:56 PM

12:56 AM
1:56 AM
2:56 AM
3:56 AM
4:56 AM
5:56 AM
6:56 AM
7:56 AM
B:56 AM
9:56 AM
10:56 AM
11:56 AM
12:56 PM

1:56 PM

2:56 PM

3:52 PM

3:56 PM
4:56 PM

5:56 PM

6:56 PM

7:21PM
7:35 PM
7:56 PM

8:56 PM

26F
25F
24F
19F
17F
17F
14F
14F
13F
12F
9F
13F
9F
10F
10F
6F

51 o/o

53%
55%
65%
68%
68 o/o

77%
80%
81%
77%
84%
84 o/o

88%
87%
76 o/o

80%

84 ú/o

87%
84%
68 o/o

58 Yo

54 olo

50%
48 o/o

56%
61%
72 o/o

75%
81 o/o

81 o/o

81%
86%
81 o/o

85 o/o

88 0/

89%
93%
86%
88 o/o

88%

0.0 in
0.0 in
û.û in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

0.0 in
0.0 in
û.û in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

Friday February 8, 2019
E 6mph Omph
E Smph 0mph
E 3mph Omph
CALM 0mph 0mph
CALM 0mph 0mph
CALM Omph Omph
CALM 0mph 0mph
SW 3mph 0mph
CALM 0mph 0mph
S 6mph 0mph
CALM 0mph 0mph
CALM 0mph 0mph
CALM 0mph 0mph
SE 3mph 0mph
E 3mph 0mph
CALM 0mph 0mph
Saturday, February 9, 2019
NNË Tmph Omph5F

6F
14

N

N

NE
E

VAR
NE
NE

E

E

E

NE

NNE
NE

NE

ESE
ESE
SSE

7 mph
7 mph
6 mph
5 mph
5 mph
7 mph
7 mph
14 mph
I mph
7 mph
6 mph
12 mph
I mph
I mph
5 mph
5 mph
7 mph
10 mph
I mph
7 mph
B mph
I mph
8 mph

0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph
0 mph

0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

E

E

SE
E

E

E

23
28
31

33
34
34
33
30
28
26
24
24
23
23
22
21

20
19

19
19

19

F

F

F

F
F

F

F

F
F

F

F
F

F

F
F

F

F
F

F

F
F

F
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9:07 PM
9:56 PM
10:23 PM
10:56 PM
11:56 PM

19F
17F
16F
17F
17F

17F
18F
18F
18F
18F
18F
18F
18F
19F
19F
19F
19F
21 F

21 F
23F
23F
23F
26F
34F
28F
30F
29F
29F
25F
23F
24F
20F
20F
17F
15F
16F
14F
13F
12F
9F
9F
9F
9F

86 o/o

88%
93 o/o

92 o/o

92 o/o

92 o/o

93 o/o

93 Yo

93 o/o

93%
93 o/o

92 o/o

93%
93 o/o

93%
92 o/o

93 o/o

93 o/o

92 o/o

93 o/o

88 o/o

85%
81 o/o

75 o/o

69%
69 o/o

67 o/o

69%
75 o/o

78 0/

75 o/o

85 o/o

81 o/o

84 o/o

84 o/o

84 o/o

84%
84 o/o

88 o/o

92 o/o

88%
92 o/o

92 o/o

12:56 AM
1:31 AM
1:38 AM
1:41 AM
1:51 AM
1:54 AM
1:56 AM
2:11 AM
2:44 AM
2:49 AM
2:56 AM
3:33 AM
3:45 AM
3:56 AM
4:12 AM
4:56 AM
5:56 AM
6:56 AM
7:28 AM
8:14 AM
8:56 AM
9:56 AM
10:56 AM
11:56 AM
12:56 PM
1:56 PM
2:56 PM
3:56 PM
4:56 PM
5:56 PM
6:56 PM
7:56 PM
8:56 PM
9:56 PM
10:46 PM
10:56 PM
11:03 PM
11:06 PM

SSE 9mph Omph
SE 10 mph 0 mph
SSE Smph 0mph
SE 6mph 0mph
SSE Smph Omph
Sunday, February 10, 2019
ESE 6mph Omph
ESE 6mph Omph
VAR 3mph Omph
ESE Tmph Omph
SE Smph 0mph
S 3mph Omph
S Tmph Omph
SW Tmph 0mph
SSE Smph 0mph
S Smph 0mph
CALM 0mph 0mph
ESE Smph Omph
S Tmph Omph
CALM 0mph 0mph
VAR 3mph Omph
SSE 5mph Omph
VAR 3mph Omph
VAR Smph Omph
VAR 6mph 0mph
E Smph 0mph
ENE Smph 0mph
CALM 0mph 0mph
NE 6mph Omph
NNE 6mph Omph
NNE 6mph 0mph
NNE Smph Omph
CALM 0mph 0mph
NE Smph 0mph
NE 6mph Omph
NNE 6mph 0mph
NNE Smph Omph
N 6mph 0mph
ENE Smph Omph
NE 3mph 0mph
E 6mph Omph
ESE 6mph 0mph
ESE 6mph Omph
ESE Smph Omph

0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

0.0 in
0.0 ín
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
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11:10 PM

11:25 PM
11:56 PM

1:56 AM
2:52 AM
2:56 AM
3:00 AM
3:11 AM
3:17 AM
3:4ô AM
3:56 AM
4:16 AM
4:56 AM
5:40 AM
5:56 AM
6:44 AM
6:56 AM
7:56 AM
B:56 AM
9:56 AM
10:56 AM
11:56 AM
12:56 PM

10F
9F
11 F

12F
12F
13F
12F
14F
14F
16F
16F
18F
21 F

23F
23F
27F
28F
39F
34F
32F
31 F
27F
25F

92%
92 o/o

92 0/

92%
92%
92%
92%
93 o/o

93%
93 o/o

92%
93 o/a

92%
93 o/o

92 o/o

93%
96 o/o

96%
61%
66 o/o

69%
69%
72 o/o

0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in
0.0 in

E Smph Omph
E 6mph 0mph
NE 6mph 0mph
Monday, February 11, 2019
NE 6mph 0mph
N 12 mph 0 mph
N 12 mph 0 mph
N 12 mph 0 mph
NNE 12 mph 0 mph
NNE Smph Omph
NNE 9mph 0mph
NE Smph Omph
E 9mph 0mph
CALM 0mph 0mph
CALM 0mph 0mph
WSW 6mph 0mph
SSW 6mph Omph
CALM 0mph 0mph
S 3mph Omph
SSW 9mph 0mph
SSW Bmph Omph
SSW 10 mph 0 mph
VAR Smph 0mph
SSE 9mph Omph

0.0 in
0.0 in
0.0 in

0.0 in
0.0 in
0.0 in

Weather Data
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Appendix C - Unmitigated Noise Contour Maps

Unmitigated Noise Contour Maps f
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Figure C-7 Noise Contour Map of Proposed 100-meter Range (dB Maximum Impulse)
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BUILDING G - EXISTING PIT TOILET
SC[E: NONE
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EROSION CONTROL LEGEND

@

SLT 
'ÈÑG

slR^r aMs

\dìtr m^cÍtxc coiltRoÈ

Nt¡Ì PROECTil

PEilMT SEEUNG@

BEST MANAGEMENT PRACTICES GENERAL NOTES:
I. CONTRACIOR/PÊRMITIEE SHÀLL PERIODICÀLLY INSPECT ALL INSTALLEO BMPS,
PROVIDE MAINTENANCE. AND MAI(E REPAìRS AS NECESSARY TO PREVEI.]I f}ITIR
FAILURE.

2. SIL'T FENCE OR AN EOUIVALEN'T SHALI 8E PLACED ÀS PERIMETER CONIROL ON
ALL CONSTRUCÎION ACÎIV¡IIES fHÁT OCCUR ON LÂND. UNLÊSS O'IHERWSE SPECIFIEO
IN IHE CONTRACI DOCUMENÍS, OR OTHERWSE REOUESTEÐ, REMOVE PERIMETER
CONIROLS WÎHIN 30 DAYS ATIER THE DÀTE OF WARRANIY PERFORMANCE OF 'IHT
\{ORK OR IN ACCORDANCE UTH BMPS.

3. VEHICLE IRACXING CONTROLS SHALL BE USED ÀT ALL VEHICLE AND EOUIPMENT
ACCESS POINIS TO IHE SITÈ IO PREVENT SEDIMENI EXIÎING THE PROJÊCÍ SITE
ONTO PAVED PUBLIC RÔAOS. ÀCCESS SHALI BE PROVIDED ONLY AT LOCATIONS
APPROITD BY fHE ENCINEER. VËHICLE TRACKING CON'TROL LOCATIONS SHALL BE
RECORDEO ON IHE Sì¡ÀNP SITE MAP,

4. ÀLL INLETS AND CULVERÌS SHALL BE PROIECT€O DURING ONSI]'E
CONSTRUCÎION ACTIVIT¡ES. INLEI PROI€CIION LOCÀTIONS SHALL 8E RECORDED ON
TI.IE SWì,IP SITE MAP.

5. CONCRETE WÀS¡ÊO IN DESIGNATED DEWA''ERING ÀREAS SHALL BE COLLECTEO,
RIiMOVED FROM ÎHÊ PROJECI SIT[. AND OISPOSED OF PROPÈRLY. WASITD
CONCRETE ALSO INCLUOES EXCËSS CONCRE'TE REMOVED FROM FORMS, SPILLS, SLOP,
AND ALL OÌHER UNUSED COI.ICRET€ IIìÀT ENDS UP ON fHE 6ROUND,

6. Tr'rE CONÍRACIOR/PIRMITIIE MUST r¡AìNlAtN A Sp[L Ktl ON S|TE r¿lHÉN

WORKING AROUND SURFACE WA'ÍER5. IF POLLU1ÂNTS ARE SPILLÊD INIO ANY
SURFACE WATERS DURINC THE COURSE OF CONSÍRUCIION ACTIVITIES, THE
CONIRACTOR/PERMIIIEE MUSÎ NOÎFY IHE OWNERS REPRESENTÀTIVE OR ÊNC¡NEER
IMMEDIAfTLY.

7. ALL ÊXISÎING MAIURE TREES I}TIIHIN IHE DESIGNÀTEO PROJECT ARËA ARE fO
BE FÊNCE PRÙIECTEO IN PLACE ÀT DRIPLINE UNTESS OÌHERWSE DIRECI'D BY lH€
EN6INEËR. PRIOR TO THE IIi¡ÎA1ION OF \I¡ÖRK.ÎHE ENCTNEER SHALL MARK ANY
IREES ANo/OR LARGE SHRUSS TO BE REMOVEO AS pÀRl OF CTINSIRUCT|ON
ACÌ|VNES, ÂREAS OF IREÊ REMOVAL SHALL BE OETERMINED AND MARKEÐ IN
CoLLASÒRAÌtON BETWEEN lHE CONrRl\ClOR/pÊRMtÎ',rÊE AND rHE ENG|NTER.

8. ALL €XCÀVANON ACN\4TIES OCCURRINC WIHIN IO FEET OF INE DRIPLINE
SHÀLL BE PERFORMED BY HAND ANO IF NECËSSARY ROOTS SHÂLL BE CLEÂNLY CUI
NOl ÌORN OR RIPPED. IF EXPOSED, IREE ROOTS SHALL BE EACKFILLED AND
WATEREO ON THE SAME OÀY OF CUTIINC AI.ID APPRO\€O ROOT SIIMULAÎOR SHALL
BE APPUEO. SOILS SHÅLL NOl BE COI{PÀCTEO VûIHIN 'THE DRIPLINE OF MATURE
TREES UNLESS O'IIIERWSE ÀPPROVETJ BY IHE TNGINEER.
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BOULDER RIFLE CLUB EXPAN
PARCEL NO. 146307001 002 BOULDER RIFLE CLUB

CURRENT FACILITY
PARCEL NO. r 46307001 001
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Con3truct¡onr
. stælhouslngand(haltls
. Sottom lenß ¡s deàrtempered glass

llght Sowr€:
. LÊD

' Dlmmlng(0-lov)to1096lndrdrd
Not6:
. lntegràl mountlng pl¿te

' All alumlnum (oôitru.t¡on (pâlôred ñnlsh only)

' Opllon¿l photcell - (21) spec¡fy voltôge I 20v or 277v
. Optlomlbatterybqcklp
. Oðrkskycompllônl
. UL ônd CULllíed WE lo@t¡on
. Ltocomponente

. Replô(eôbleModule

. cRt>80

' Unlversl 120/277 volt st¡ndard
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	Docket SU-19-0009: Boulder Rifle Club, Inc.
	Request: Special Use review to allow for the construction of 5 new ranges (300-yard, 200-yard, 100-meter, 50-meter, 25-meter), a 20,050-square-foot indoor range building, 5 3,132-square-foot range shelters, 3 144-square-foot bathroom facilities, and 1...
	Location:  4810 N. 26th Street, Parcel #s 146307001001 and 146307001002, at the northern terminus of N 26th Street, approximately 0.68 mile north of its intersection with US 36, in Section 7, Township 1N, Range 70W.
	Zoning:  Agricultural (A) Zoning District




