












































1437 Larimer St. 
Denver, CO 80202 

303•875•7131 
bonner.gilmore@enertiacg.com 

 
 
 
Mr. Marty Ostholthoff, Director of Community Development                November 17, 2014 
Town of Erie 
645 Holbrook Street 
Erie, CO 80516 
 
RE: Montex South – Preliminary Plat Section 3 Written Narrative (South Parcel) 
 
Dear Mr. Ostholthoff: 
 

General project concept and purpose of the request:  

Montex South at Vista Ridge is within Vista Ridge’s Planning area 7-3 and is proposing 36 
manor homes (4-plex units) and one single family detached unit. The proposed multi-family 
residential project adds to the diversity of housing types within Vista Ridge and Erie with a 
unique multi-family product that is designed as a Manor Home (appears as a large single family 
home).  Four units are provided within each Manor Home building, all with attached direct 
access garages.  Floor plans in the Manor Home will include a three bedroom unit, two bedroom 
plus loft townhome unit, two bedroom flat unit and a one bedroom flat unit.  Each building will 
sited on its own lot to facilitate phasing and financing.  

The project site is made up of 10.20 acres and is bound by Ridge View Drive to the north, and 
existing detention facility to the west and future commercial to the south and east. Ridge View 
Drive also will provide access and egress to the site.  

Vista Ridge Development Plan Amendment #6 permits up to 200 residential units within 
Planning Area 7-3. Article V, Section F (Medium/High Density Planning Area) Subsections 5.d, 
5.e and 5.f of the Vista Ridge Development Plan have been amended to accommodate various 
encroachments into the setbacks.  

Compliance with Vista Ridge Development Plan Amendment #6, Vista Ridge Development 
Guide and Uniform Development Code compliance: 

• The land use, density, setbacks, building heights, encroachments, patio/terraces and 
additional provisions comply with Vista Ridge Development Plan Amendment #6 for a 
high density planning area. 

• The local street complies with Vista Ridge Development Guide Article VII-G Private 
Street section. The street section with attached walks on both sides is currently used in 
Filings 5 and 9.  

• Two points of access point are provided to Ridge View Road. 

• Two residents are anticipated per unit = 288 residents. Required park area = 2.45 acres. 
A pocket park is proposed within Tract D, equating to 0.36 acres and will contain 
amenities may include include seating, barbeque grills, lawn and enhanced landscape 
areas. The pocket park will serve this site as well as Montex North. Required open 
space = 4.90 acres. Open space obligation was met previously by Vista Ridge 
Development Corporation. 



• Off-street and on-private street parking spaces meet the resident and guest parking 
requirement. Each Manor Home includes six garage attached, direct access parking 
spaces. 7.5 resident parking spaces plus 1.33 guest parking spaces are required per 
building totaling 318 parking spaces. 216 attached direct access garage spaces are 
provided (36 buildings @ 6 spaces each). 102 parking spaces are provided on or off the 
private street/Ridge View Circle serving the Manor Homes, satisfying the total parking 
spaces required. 

• Per the UDC, parking spaces required shall be located within 200 feet of the primary 
building entrance. This requirement is met through the provided parking. 

• One housing type is required for sites less than 40 acres. 

• Buildings are oriented towards the internal street, public street, open space or interior 
courtyards.  

• Additional multi-family architectural standards are met. 

 

Site Data: 

Total land area to be divided: 10.20 acres  

Total number of lots, and if residential, the proposed density: 36 Manor Home lots (each Manor 
Home lot includes 4 units) and one single family detached unit = 145 residential dwelling units. 
Proposed density = 14.2 du/ac. 

If non-residential, the total square footage of floor area proposed: N/A 

Total land area to be preserved as open space: 0.00 acres (0%) 

Brief description regarding the phasing of the proposed subdivision: The single family portion of 
the project will be constructed as a single phase and homes will be constructed as sales allow. 
Each manor home will be constructed on its own lot and it is anticipated that approximately 
three buildings will be built at one time. The manor homes will be built as leasing lender 
requirements are met.  

Brief description regarding the availability and adequacy of existing infrastructure and other 
necessary services including schools, fire protection, water/sewer service and utility providers: 
Montex is part of the constructed masterplan of Vista Ridge and fits within the design criteria set 
by the approved PUD. Existing infrastructure includes water, sewer, storm sewer power, gas 
and telephone all at the property boundary; The applicant has met with Mountain View Fire 
District and the District has preliminarily approved the site plan due to the AutoTURN analysis 
that was provided to them; The Vista Ridge PUD, including the addition of Montex will fall under 
the approved residential maximum that was also approved by the St. Vrain Valley School 
District.  

Brief description regarding the location, function and ownership/maintenance of public and 
private open space, parks, trails, common areas, common buildings: A passive pocket park is 
provided near the approximate center of the development along Ridge View Circle (Tract D).  
Amenities may include seating, barbeque grills, lawn and enhanced landscape areas. The 
pocket park will be privately owned and maintained. Open space is provided through a Paseo 
that will run north/south in the center of the development from Ridge View Drive. The open 
space will be privately owned and maintained. Detention will occur off-site in the existing facility 
adjacent to the northwest of the site. Sidewalks are provided throughout and to connect to the 
perimeter future walks, though trails are not proposed. Common areas are to be landscaped 



and privately owned and maintained. A leasing, management, maintenance building is being 
proposed and is shown as lot 27 (it is anticipated that this building will be adapted from one of 
the ranch patio home designs used at filing 5 and shown on the north parcel). 
 
Brief description regarding the substance of any existing or proposed covenants, special 
conditions, grants of easements, or other restrictions applying to the proposed subdivision: The 
proposed covenants will be consistent with PUD’s in this marketplace and will govern private 
streets, architectural control, landscape maintenance, snow removal and common areas. 
 
Sincerely,  

 
 
Bonner Gilmore 
Managing Partner 
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VISTA RIDGE FILING NO. 12, 1ST AMENDMENT
MONTEX - SOUTH
CIVIL CONSTRUCTION DOCUMENTS

LOCATED IN THE SOUTHWEST QUARTER OF SECTION 33, TOWNSHIP 1 NORTH, RANGE 68 WEST

WEST OF THE 6TH P.M., TOWN OF ERIE, COUNTY OF WELD, STATE OF COLORADO

PLANNER
HURST & ASSOCIATES
2500 BROADWAY STREET, STE. 110
BOULDER, COLORADO 80304
(303) 449-9105

SURVEYOR
LANGE LAND SURVEYS
9572 W. 58TH AVE.
ARVADA, CO 80002
(720) 242-9732

ELECTRICAL ENGINEER
RG ENGINEERING CONSULTANTS INC.
2555 WALNUT ST, SUITE B.,
DENVER, CO 80205

OWNER
CHARTERED DEVELOPMENT CORPORATION
3160 VILLAGE VISTA DR, STE. 104
ERIE, CO 80516
CONTACT: WARD RITTER
(303) 545-2554

ENGINEER
ENERTIA CONSULTING GROUP, LLC
1529 MARKET STREET, STE. 200
DENVER, COLORADO 80202
CONTACT: SHAWN MERZ, PE
(303) 564-3435

ARCHITECT
WOODLEY ARCHITECTURAL  GROUP
731 SOUTH PARK DR, STE. B
LITTLETON, COLORADO 80120

R.O.W. = RIGHT OF WAY

S/W = SIDEWALK

FL = FLOWLINE

CB = CATCH BASIN

FF =   FINISHED FLOOR

TF = TOP OF FOOTING ELEVATION

FG = FINISH GRADE ELEVATION

EOC = EDGE OF CONCRETE

EL = ELEVATION

FH = FIRE HYDRANT

HP = HIGH POINT

LP = LOW POINT

GB = GRADE BREAK

BW =   BACK OF WALK

SW =   SWALE

TC =   TOP OF CURB

NTS =   NOT TO SCALE

HP =   HIGH POINT

LP =   LOW POINT

INV =   INVERT

LF =   LINEAR FEET

STA =   STATION

TOP =   TOP OF PIPE

BOP =   BOTTOM OF PIPE

SD =   STORM DRAIN

SS =  SANITARY SEWER

WL =   WATER LINE

CL =   CENTERLINE

FL =   FLOW LINE

PI =   POINT OF INFLECTION

LT = LEFT

RT = RIGHT

MH = MANHOLE

PC = POINT OF CURVATURE

PT = POINT OF TANGENCY

PVC = POLYVINYL CHLORINE PIPE

RCP = REINFORCED CONCRETE PIPE

SF = SILT FENCE

BW = BACK OF WALK

EX =    EXISTING

PROP =    PROPOSED

CY =   CUBIC YARDS

SHEET INDEX

PROJECT TEAM

LIST OF ABBREVIATIONSLEGEND

ALL WORK SHALL BE CONSTRUCTED TO THE TOWN OF ERIE STANDARDS
AND SPECIFICATIONS. THIS DRAWING HAS BEEN REVIEWED AND FOUND TO
BE IN GENERAL COMPLIANCE WITH THESE STANDARDS AND OTHER TOWN
REQUIREMENTS. THE ENGINEERING DESIGN AND CONCEPTS REMAINS THE
RESPONSIBILITY OF THE PROFESSIONAL ENGINEER WHOSE STAMP AND
SIGNATURE APPEAR HEREON.

ACCEPTED BY:
DIRECTOR OF PUBLIC WORKS

I HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS FOR MONTEX -
NORTH AT VISTA RIDGE WERE PREPARED BY ME OR UNDER MY DIRECT
SUPERVISION.

ENGINEER:
SHAWN C. MERZ, PE  COLORADO LICENSE # 41241

FOR AND ON BEHALF OF
ENERTIA CONSULTING GROUP, LLC.
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1 CVR-1.0 COVER SHEET

2 GEN-2.0 GENERAL NOTES

3 SIT-3.0 SITE PLAN

4 OGP-4.0 OVERALL GRADING PLAN

5 DGP-4.1 DETAIL GRADING PLAN 1

6 DGP-4.2 DETAIL GRADING PLAN 2

7 DGP-4.3 DETAIL GRADING PLAN 3

8 DGP-4.4 DETAIL GRADING PLAN 4

9 OUP-5.0 OVERALL UTILITY PLAN

10 RDW-6.1 RIDGE VIEW CR STA: 0+00 TO 5+00

11 RDW-6.2 RIDGE VIEW CR STA: 5+00 TO 10+50

12 RDW-6.3 RIDGE VIEW CR STA: 10+50 TO 16+00

13 STM-7.1 STM-1.0

14 STM-7.2 STM-1.2 & LATERALS

15 STM-7.3 STM-2.0, 2.1 & 3.0

16 STM-7.4 STM - 1.4

17 STM 7.5 AREA DRAIN PLAN

18 SAN-8.1 SAN - 1.0 STA: -0+50 TO 9+50

19 SAN-8.2 SAN - 2.0 STA: -0+50 TO 6+00

20 SAN-8.3 SAN - 1.1, SAN - 1.2 & SAN - 1.3

21 WAT-9.0 WATER PLAN

22 WAT-9.1 WATER LOWERING PROFILES

23 DTL-10.0 GENERAL DETAILS

24 DTL-10.1 GENERAL DETAILS

25 DTL-10.2 GENERAL DETAILS

26 DTL-10.3 GENERAL DETAILS

27 DTL-10.4 GENERAL DETAILS

28 DTL-10.5 GENERAL DETAILS

29 DTL-10.6 GENERAL DETAILS

30 DTL-10.7 GENERAL DETAILS

31 DTL-10.8 GENERAL DETAILS

32 DTL-10.9 GENERAL DETAILS
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GENERAL NOTES – CONSTRUCTION

1. ALL CONSTRUCTION SHALL CONFORM TO THE LATEST "STANDARDS AND
SPECIFICATIONS FOR DESIGN AND CONSTRUCTION OF PUBLIC
IMPROVEMENTS" BY THE TOWN OF ERIE. COPIES OF THE TOWN OF ERIE
STANDARDS AND SPECIFICATIONS MAY BE OBTAINED FROM THE TOWN OF
ERIE WEB SITE. CONTRACTOR SHALL HAVE A SET ON SITE AT ALL TIMES.

2. THE OWNER SHALL SCHEDULE A PRE-CONSTRUCTION MEETING WITH THE
TOWN OF ERIE ENGINEERING STAFF AT LEAST 48 HOURS PRIOR TO THE
START OF CONSTRUCTION. THOSE IN ATTENDANCE SHALL INCLUDE THE
OWNER, HIS ENGINEER, THE TOWN OF ERIE ENGINEERING STAFF,
REPRESENTATIVES OF THE CONTRACTORS AND OTHER AFFECTED
AGENCIES. PLANS SIGNED AND ACCEPTED BY THE TOWN OF ERIE WILL BE
DISTRIBUTED AT THE PRE-CONSTRUCTION MEETING. CONTRACTOR SHALL
HAVE (1) COPY OF THE SIGNED PLANS ON SITE AT ALL TIMES.

3. THE TOWN OF ERIE, THROUGH ACCEPTANCE OF THIS DOCUMENT,
ASSUMES
NO RESPONSIBILITY FOR THE COMPLETENESS AND/OR ACCURACY OF THIS
DOCUMENT. THE OWNER AND DESIGN ENGINEER UNDERSTAND THAT THE
RESPONSIBILITY FOR THE ENGINEERING ADEQUACY OF THE FACILITIES
DEPICTED IN THIS DOCUMENT LIES SOLELY WITH THE REGISTERED
PROFESSIONAL ENGINEER WHOSE STAMP AND SIGNATURE ARE AFFIXED TO
THIS DOCUMENT. REPORT ALL DISCREPANCIES TO THE DESIGN ENGINEER
IMMEDIATELY.

4. PRIOR TO BEGINNING THE WORK, THE CONTRACTOR SHALL OBTAIN
ANY/ALL WRITTEN AGREEMENTS FOR INGRESS AND EGRESS TO THE WORK
SITE FROM ADJACENT PRIVATE PROPERTY OWNERS. A COPY OF ALL
AGREEMENTS SHALL BE PROVIDED TO THE TOWN. ACCESS TO ANY
ADJACENT PRIVATE PROPERTY SHALL BE MAINTAINED THROUGHOUT THE
CONSTRUCTION PERIOD.

5. ALL MATERIALS AND WORKMANSHIP SHALL BE SUBJECT TO INSPECTION
BY THE TOWN OF ERIE ENGINEERING STAFF. THE TOWN RESERVES THE
RIGHT TO ACCEPT OR REJECT ANY SUCH MATERIALS AND WORKMANSHIP
THAT DOES NOT CONFORM TO TOWN STANDARDS AND SPECIFICATIONS.
INSPECTIONS AND ONSITE VISITS ARE NOT TO BE CONSTRUED AS A
GUARANTEE BY THE TOWN ENGINEERING STAFF OF THE CONTRACTORS’’
CONTRACTUAL COMMITMENT. REQUESTS FOR INSPECTION BY THE TOWN
OF ERIE SHALL BE MADE BY THE CONTRACTOR A MINIMUM OF TWENTYFOUR
(24) HOURS IN ADVANCE.

6. CONSTRUCTION WATER IS AVAILABLE TO THE CONTRACTOR AS
ESTABLISHED IN THE TOWN OF ERIE STANDARDS AND SPECIFICATIONS. IT
SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CONTACT THE
TOWN OF ERIE REGARDING CURRENT REGULATIONS, FEES AND REQUIRED
AGREEMENTS RELATED TO THE PROVISION OF CONSTRUCTION WATER.

7. THE CONTRACTOR SHALL COORDINATE HIS ACTIVITIES WITH THE
AFFECTED UTILITY COMPANIES AND SHALL NOTIFY THE UTILITY
NOTIFICATION CENTER, PHONE NUMBER 811, FORTY-EIGHT (48) HOURS
PRIOR TO THE START OF CONSTRUCTION.

8. UTILITIES IN THE AREA OF CONSTRUCTION ARE APPROXIMATE ONLY. THEY
HAVE BEEN LOCATED FROM FIELD INVESTIGATION AND THE BEST
AVAILABLE UTILITY RECORDS. THE CONTRACTOR SHALL BE RESPONSIBLE
FOR THE LOCATION, PROTECTION AND REPAIR OF ALL UTILITIES
ENCOUNTERED DURING CONSTRUCTION WHETHER SHOWN ON THESE
PLANS OR NOT. THE CONTRACTOR SHALL CONTACT ALL RESPECTIVE
UTILITIES AND HAVE ALL UTILITIES FIELD-LOCATED PRIOR TO
CONSTRUCTION. IF ANY UNKNOWN SUBSURFACE STRUCTURES ARE
ENCOUNTERED DURING CONSTRUCTION, IT SHALL BE BROUGHT TO THE
IMMEDIATE ATTENTION OF THE TOWN OF ERIE ENGINEERING STAFF AND
DESIGN ENGINEER PRIOR TO PROCEEDING.

9. THE CONTRACTOR SHALL NOTIFY TOWN OF ERIE ENGINEERING STAFF OF
ANY PROBLEM IMPACTING WATER AND WASTE WATER FACILITIES THAT
WOULD POTENTIALLY REQUIRE A VARIANCE FROM THE APPROVED PLANS
AND SPECIFICATIONS. ANY VARIANCE FROM THE APPROVED DOCUMENTS
SHALL BE AT THE SOLE DISCRETION OF THE TOWN OF ERIE ENGINEERING
STAFF.

10. CONTRACTOR SHALL OBTAIN, AT HIS OWN EXPENSE, ALL APPLICABLE
SPECIFICATIONS AND PERMITS NECESSARY TO PERFORM THE PROPOSED
WORK.

11. AS-BUILT DRAWINGS AND A CD INCLUDING AUTOCAD AND PDF FILES, AS
REQUIRED IN THE SPECIFICATIONS, ARE TO BE SUBMITTED BY THE
OWNER/DEVELOPER PRIOR TO SUBSTANTIAL COMPLETION/CONSTRUCTION
ACCEPTANCE OF THE CONSTRUCTION.

12. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING AND
REPLACING ANY EXISTING SIGNS, STRUCTURES, FENCES, ETC.,
ENCOUNTERED ON THE JOB AND RESTORING THEM TO THEIR ORIGINAL
CONDITION.

13. THE CONTRACTOR IS RESPONSIBLE FOR:
A. NOTIFYING THE TOWN OF ERIE UTILITY CUSTOMERS OF POTENTIAL
SERVICE OUTAGES, AND COORDINATE WITH THE TOWN OF ERIE FOR
DETERMINATION OF MINIMUM TIME REQUIREMENT.

B. NOTIFYING THE TOWN OF ERIE ENGINEERING STAFF IF WORK IS
SUSPENDED FOR ANY PERIOD OF TIME AFTER INITIAL START-UP. THE
CONTRACTOR SHALL NOTIFY THE TOWN OF ERIE FORTY-EIGHT (48)
HOURS PRIOR TO RESTART.

C. IN THE EVENT OF AN AFTER HOURS EMERGENCY, CALL 303-441-4444.

D. NOTIFYING THE MOUNTAIN VIEW FIRE PROTECTION DISTRICT OF ALL
STREET CLOSURES AND EXISTING FIRE HYDRANTS TAKEN OUT OF
SERVICE A MINIMUM OF FORTY-EIGHT (48) HOURS PRIOR TO THE
START OF CONSTRUCTION.

14. PRIOR TO INSTALLATION OF UTILITY MAINS, ROAD CONSTRUCTION MUST
HAVE PROGRESSED TO AT LEAST THE "SUB-GRADE" STAGE.

15. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVING ANY
GROUNDWATER ENCOUNTERED DURING THE CONSTRUCTION OF ANY
PORTION OF THIS PROJECT. A CONSTRUCTION DEWATERING PERMIT MUST
BE OBTAINED FROM THE COLORADO DEPARTMENT OF PUBLIC HEALTH AND
ENVIRONMENT (CDPHE). GROUNDWATER SHALL BE PUMPED, PIPED,
REMOVED AND DISPOSED OF IN A MANNER WHICH DOES NOT CAUSE
FLOODING OF EXISTING STREETS OR EROSION OF ABUTTING PROPERTIES IN
ORDER TO CONSTRUCT THE IMPROVEMENTS SHOWN ON THESE PLANS. THE
USE OF ANY SANITARY SEWER TO DISPOSE OF TRENCH WATER WILL NOT BE
PERMITTED. NO CONCRETE SHALL BE PLACED WHERE GROUNDWATER IS

VISIBLE OR UNTIL THE GROUNDWATER TABLE HAS BEEN LOWERED BELOW
THE PROPOSED IMPROVEMENTS. ANY UNSTABLE AREAS, AS A RESULT OF
GROUNDWATER, ENCOUNTERED DURING THE CONSTRUCTION OF THE
PROPOSED IMPROVEMENTS SHALL BE STABILIZED AS AGREED UPON BY
THE CONTRACTOR, THE TOWN OF ERIE, AND THE DESIGN ENGINEER AT THE
TIME OF THE OCCURRENCE

16. IT SHALL BE THE RESPONSIBILITY OF THE DESIGN ENGINEER TO
RESOLVE CONSTRUCTION PROBLEMS WITH THE TOWN OF ERIE DUE TO
CHANGED CONDITIONS ENCOUNTERED BY THE CONTRACTOR DURING THE
PROGRESS OF ANY PORTION OF THE PROPOSED WORK. IF, IN THE OPINION
OF THE TOWN OF ERIE, PROPOSED ALTERATIONS TO THE SIGNED
CONSTRUCTION PLANS INVOLVES SIGNIFICANT CHANGES TO THE
CHARACTER OF THE WORK, OR TO THE FUTURE CONTIGUOUS PUBLIC OR
PRIVATE IMPROVEMENTS, THE DESIGN ENGINEER SHALL BE RESPONSIBLE
FOR SUBMITTING REVISED PLANS TO THE TOWN OF ERIE FOR REVIEW,
PRIOR TO ANY FURTHER CONSTRUCTION RELATED TO THAT PORTION OF
THE WORK.

17. DURING THE COURSE OF CONSTRUCTION OF THE PROJECT, THE
CONTRACTOR SHALL BE SOLELY AND COMPLETELY RESPONSIBLE FOR
CONDITIONS AT AND ADJACENT TO THE JOB INCLUDING SAFETY OF ALL
PERSONS AND PROPERTY DURING PERFORMANCE OF THE WORK. THE
CONTRACTOR SHALL PROVIDE ALL LIGHTS, SIGNS, BARRICADES, FLAGMEN,
OR OTHER DEVICES NECESSARY TO PROVIDE FOR PUBLIC SAFETY. THIS
REQUIREMENT SHALL APPLY CONTINUOUSLY AND IS NOT LIMITED TO
NORMAL WORKING HOURS. THE TOWN OF ERIE OR THE DESIGN ENGINEER
EXERCISE NO CONTROLS OVER THE SAFETY OR ADEQUACY OF ANY
EQUIPMENT, BUILDING COMPONENTS, SCAFFOLDING, FORMS OR OTHER
WORK AIDS USED IN OR ABOUT THE PROJECT, OR IN THE SUPERINTENDING
OF THE SAME. THE CONTRACTOR SHALL DEFEND, INDEMNIFY AND HOLD
HARMLESS FROM ANY AND ALL LIABILITY, REAL AND ALLEGED, IN
CONNECTION WITH THE PERFORMANCE OF WORK ON THIS PROJECT,
EXCEPTING FOR LIABILITY ARISING FROM THE SOLE NEGLIGENCE OF THE
OWNER, THE DESIGN ENGINEER OR THE TOWN. THE TOWN OF ERIE
ENGINEERING STAFF, OR ANY CONTRACTED ENGINEER, ARE NOT
RESPONSIBLE FOR SAFETY IN, ON OR ABOUT THE PROJECT SITE, NOR FOR
COMPLIANCE BY THE APPROPRIATE PARTY OF ANY REGULATIONS
RELATING THERETO.

18. WORK IN PUBLIC STREETS, ONCE BEGUN, SHALL BE PROSECUTED TO
COMPLETION WITHOUT DELAY SO AS TO PROVIDE MINIMUM INCONVENIENCE
TO ADJACENT PROPERTY OWNERS AND TO THE
TRAVELING PUBLIC.

19. THE CONTRACTOR SHALL TAKE ALL NECESSARY AND PROPER
PRECAUTIONS TO PROTECT ADJACENT PROPERTIES FROM ANY AND ALL
DAMAGE THAT MAY OCCUR FROM STORM WATER RUNOFF AND/OR
DEPOSITION OF DEBRIS RESULTING FROM ANY AND ALL WORK. THE
OWNER/CONTRACTOR IS RESPONSIBLE FOR OBTAINING A STORMWATER
DISCHARGE PERMIT FOR CONSTRUCTION ACTIVITIES FOR ANY PROJECT
DISTURBING OVER ONE ACRE FROM BOTH THE COLORADO DEPARTMENT
OF PUBLIC HEALTH AND THE TOWN OF ERIE.

20. EACH TYPE OF CONSTRUCTION SHALL BE COMPLETED BY A
CONTRACTOR THAT HAS DEMONSTRATED ACCEPTABLE QUALIFICATIONS TO
THE TOWN AND IS A LICENSED CONTRACTOR IN THE TOWN OF ERIE.

21. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC CONTROL
DURING CONSTRUCTION. ALL TRAFFIC CONTROLS SHALL CONFORM TO
THE MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES, (MUTCD) LATEST
EDITION. A PLAN SHALL BE SUBMITTED TO THE TOWN FOR REVIEW AND
APPROVAL PRIOR TO THE PRE-CONSTRUCTION MEETING.

22. ALL BACKFILL SHALL CONFORM TO THE TRENCH DETAIL LOCATED IN THE
TOWN OF ERIE STANDARDS & SPECIFICATIONS.

23. THE CONTRACTOR SHALL IMMEDIATELY REMOVE ANY CONSTRUCTION
DEBRIS OR MUD TRACKED ONTO EXISTING ROADWAYS.

24. THE CONTRACTOR SHALL REPAIR ANY EXCAVATION OR PAVEMENT
FAILURES CAUSED BY HIS CONSTRUCTION.

25. THE CONTRACTOR SHALL RENEW OR REPLACE ANY EXISTING TRAFFIC
STRIPING AND/OR PAVEMENT MARKINGS, WHICH HAVE BEEN EITHER
REMOVED OR THE EFFECTIVENESS OF WHICH HAS BEEN REDUCED DURING
HIS OPERATION. RENEWAL OF PAVEMENT STRIPING AND MARKING SHALL
BE DONE IN CONFORMANCE WITH THE TOWN OF ERIE STANDARD
SPECIFICATIONS.

26. IT SHALL BE THE CONTRACTOR’S RESPONSIBILITY TO TAKE EVERY
MEASURE NECESSARY TO COMPLY WITH ANY STATE, COUNTY OR TOWN
DUST CONTROL ORDINANCE.

27. CONSTRUCTION VEHICLES SHALL USE TRUCK ROUTES DESIGNATED BY
THE
TOWN.

28. THE OWNER/DEVELOPER WILL BE HELD RESPONSIBLE FOR THE PROPER
FUNCTIONING OF THE IMPROVEMENTS FOR A MINIMUM OF TWO (2) YEARS
FROM THE DATE OF SUBSTANTIAL COMPLETION/ CONSTRUCTION
ACCEPTANCE OF THE IMPROVEMENTS BY THE TOWN OF ERIE. ANY
FAILURE DURING THIS PERIOD OF GUARANTEE SHALL BE REMEDIED BY
THE OWNER/CONTRACTOR TO THE SATISFACTION OF THE TOWN OF ERIE AT
NO EXPENSE TO THE TOWN.

29. THE DESIGN ENGINEER SHALL PERFORM SUFFICIENT INSPECTIONS AND
SURVEYS DURING GRADING AND CONSTRUCTION SO THAT AN OPINION
CAN BE RENDERED AND VERIFIED IN WRITING AS TO COMPLIANCE WITH
THE PLANS AND CODES WITHIN THE DESIGN ENGINEER’S PURVIEW.

30. THE SOILS ENGINEER SHALL PERFORM SUFFICIENT INSPECTIONS DURING
GRADING AND CONSTRUCTION SO THAT AN OPINION CAN BE RENDERED
AND VERIFIED IN WRITING AS TO COMPLIANCE WITH THE PLANS AND
CODES WITHIN THE SOILS ENGINEER’S PURVIEW.

GENERAL NOTES – GRADING

1. ALL CONSTRUCTION ACTIVITIES THAT DISTURBS ONE OR MORE ACRES OF
LAND, AS WELL AS ACTIVITIES THAT DISTURB LESS THAN ONE ACRE OF
LAND, BUT IS PART OF A LARGER COMMON PLAN OF DEVELOPMENT, MUST
COMPLY WITH BOTH LOCAL AND STATE REGULATIONS REGARDING
STORMWATER DRAINAGE ON CONSTRUCTION SITES. OWNERS OR
CONTRACTORS MUST OBTAIN A COLORADO STORMWATER DISCHARGE
PERMIT FOR CONSTRUCTION ACTIVITIES FROM THE COLORADO
DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT (CDPHE) AND EITHER A
PUBLIC IMPROVEMENT PERMIT OR A GRADING AND STORMWATER QUALITY
PERMIT FROM THE TOWN OF ERIE. CONTRACTOR SHALL:

A. MAINTAIN A COPY OF THE STORM WATER MANAGEMENT PLAN (SWMP)
ONSITE AT ALL TIMES. THE SWMP MUST BE MAINTAINED AND MADE
AVAILABLE TO TOWN OF ERIE INSPECTORS UPON REQUEST.

B. INSTALL AND MAINTAIN EROSION, SEDIMENT, AND MATERIALS
MANAGEMENT CONTROL BMPS AS SPECIFIED IN THE SWMP.

C. INSPECT ALL BEST MANAGEMENT PRACTICES (BMPS) AT LEAST EVERY
FOURTEEN (14) DAYS AND WITHIN TWENTY FOUR (24) HOURS AFTER ANY
PRECIPITATION OR SNOWMELT EVENT THAT CAUSES SURFACE RUNOFF.

D. MAINTAIN INSPECTION AND MAINTENANCE RECORDS OF BMPS ONSITE
WITH THE SWMP. COPIES OF THESE REPORTS SHALL BE PROVIDED TO THE
TOWN OF ERIE ENGINEERING STAFF.

E. BASED ON INSPECTIONS PERFORMED BY THE PERMIT HOLDER OR BY
TOWN PERSONNEL, MODIFICATIONS TO THE SWMP WILL BE NECESSARY IF
AT ANY TIME THE SPECIFIED BMPS DO NOT MEET THE OBJECTIVES OF THE
PERMIT. ALL MODIFICATIONS SHALL BE COMPLETED AS SOON AS
PRACTICABLE AFTER THE REFERENCED INSPECTION, AND SHALL BE
RECORDED ON THE OWNER'S COPY OF THE SWMP.

F. THE OPERATOR SHALL AMEND THE SWMP WHENEVER THERE IS A
SIGNIFICANT CHANGE IN DESIGN, CONSTRUCTION, OPERATION, OR
MAINTENANCE, WHICH HAS A SIGNIFICANT EFFECT ON THE POTENTIAL FOR
DISCHARGE OF POLLUTANTS TO THE RECEIVING WATERS, OR IF THE SWMP
PROVES TO BE INEFFECTIVE IN ACHIEVING THE GENERAL OBJECTIVES OF
CONTROLLING POLLUTANTS IN STORM WATER DISCHARGES ASSOCIATED
WITH CONSTRUCTION ACTIVITIES.

G. INSTALLATION AND MAINTENANCE OF BMPS SHALL BE SUPERVISED BY
PERSONNEL CERTIFIED IN EROSION AND SEDIMENT CONTROL.

2. ALL SITE GRADING (EXCAVATION, EMBANKMENT, AND COMPACTION) SHALL
CONFORM TO THE RECOMMENDATIONS OF THE LATEST SOILS
INVESTIGATION FOR THIS PROPERTY AND SHALL FURTHER BE IN
CONFORMANCE WITH THE TOWN OF ERIE "STANDARDS AND SPECIFICATIONS
FOR THE DESIGN AND CONSTRUCTION OF PUBLIC IMPROVEMENTS", LATEST
EDITION.

3. ALL GRADING AND FILLING OPERATIONS SHALL BE OBSERVED, INSPECTED
AND TESTED BY A LICENSED SOILS ENGINEER. ALL TEST RESULTS SHALL BE
SUBMITTED TO THE TOWN OF ERIE ENGINEERING STAFF.

4. NATURAL VEGETATION SHALL BE RETAINED AND PROTECTED WHEREVER
POSSIBLE. EXPOSURE OF SOIL TO EROSION BY REMOVAL OR DISTURBANCE
OF VEGETATION SHALL BE LIMITED TO THE AREA REQUIRED FOR IMMEDIATE
CONSTRUCTION OPERATION AND FOR THE SHORTEST PRACTICAL PERIOD
OF TIME. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO AVOID
ANY DAMAGE TO EXISTING FOLIAGE THAT LIES IN THE PROJECT AREA
UNLESS DESIGNATED FOR REMOVAL AND SHALL BE LIABLE FOR SUCH
DAMAGE AT HIS/HER EXPENSE.

5. TOPSOIL SHALL BE STOCKPILED TO THE EXTENT PRACTICABLE ON THE
SITE FOR USE ON AREAS TO BE RE-VEGETATED. ANY AND ALL STOCKPILES
SHALL BE LOCATED AND PROTECTED FROM EROSIVE ELEMENTS.

6. TEMPORARY VEGETATION SHALL BE INSTALLED ON ALL DISTURBED AREAS
WHERE PERMANENT SURFACE IMPROVEMENTS ARE NOT SCHEDULED FOR
IMMEDIATE INSTALLATION. SEEDING WILL BE DONE ACROSS THE SLOPE
FOLLOWING THE CONTOURS. VEGETATION SHALL CONFORM TO THE TOWN
OF ERIE STANDARDS AND SPECIFICATIONS. PROJECT SCHEDULING SHOULD
TAKE ADVANTAGE OF SPRING OR FALL PLANTING SEASONS FOR NATURAL
GERMINATION. SEEDED AREAS SHALL BE IRRIGATED IN ACCORDANCE WITH
THE TOWN OF ERIE’S STANDARDS AND SPECIFICATIONS.

7. AT ALL TIMES, A WATER TRUCK SHALL BE ON-SITE AND THE PROPERTY
SHALL BE MAINTAINED AND/OR WATERED TO PREVENT WIND-CAUSED
EROSION. EARTHWORK OPERATIONS SHALL BE DISCONTINUED WHEN
FUGITIVE DUST SIGNIFICANTLY IMPACTS ADJACENT PROPERTY. IF
EARTHWORK IS COMPLETE OR DISCONTINUED AND DUST FROM THE SITE
CONTINUES TO CREATE PROBLEMS, THE OWNER/DEVELOPER SHALL
IMMEDIATELY INSTITUTE MITIGATIVE MEASURES AND SHALL CORRECT
DAMAGE TO ADJACENT PROPERTY.

8. FILL SLOPES SHALL BE COMPACTED BY MEANS OF SHEEPSFOOT
COMPACTOR OR OTHER SUITABLE EQUIPMENT. COMPACTING SHALL
CONTINUE UNTIL SLOPES ARE STABLE AND THERE IS NOT AN APPRECIABLE
AMOUNT OF LOOSE SOIL ON THE SLOPES.

9. TEMPORARY CUT/FILL SLOPES SHALL ABIDE BY THE SOILS REPORT.
PERMANENT SLOPES SHALL BE AS SHOWN ON PLANS.

10. DEPTH OF MOISTURE-DENSITY CONTROL SHALL BE FULL DEPTH ON ALL
EMBANKMENT AND SIX (6) INCHES ON THE BASE OF CUTS AND FILLS.

11. OUTLET SIDES OF ALL STORM PIPES SHALL BE GRADED TO DRAIN AND
SHALL HAVE SUFFICIENT EROSION PROTECTION.

12. THE PERMITTEE OR HIS AGENT SHALL NOTIFY THE SITE GEOTECHNICAL
ENGINEER WHEN THE GRADING OPERATION IS READY FOR EACH OF THE
FOLLOWING INSPECTIONS:

A. INITIAL INSPECTION WHEN THE PERMITTEE IS READY TO BEGIN WORK, BUT
NOT LESS THAN TWO (2) DAYS BEFORE ANY GRADING
OR GRUBBING IS STARTED.

B. AFTER THE NATURAL GROUND OR BEDROCK IS EXPOSED AND PREPARED
TO RECEIVE FILL, BUT BEFORE FILL IS PLACED.

C. EXCAVATION INSPECTION AFTER THE EXCAVATION IS STARTED BUT
BEFORE THE VERTICAL DEPTH OF THE EXCAVATION EXCEEDS TEN (10) FEET.

D. FILL INSPECTION AFTER THE FILL PLACEMENT IS STARTED, BUT BEFORE
THE FILL EXCEEDS TEN (10) FEET.
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1. SEE PHOTOMETRIC PLAN FOR LOCATION, SIZE AND HEIGHT OF PROPOSED
LIGHT FIXTURES.

2. INTERIOR ROADWAYS ARE PRIVATE AND SHALL BE MAINTAINED BY THE
OWNER.

3. FENCE LOCATIONS ARE SHOWN ON THE LANDSCAPE PLAN.
4. ALL ON-SITE STORM DRAINS ARE PRIVATE AND SHALL BE MAINTAINED BY

THE OWNER.

GENERAL NOTES

SIGNAGE LEGEND

30" X 30"

R1-1

D3

VARIABLE SIZE

20

R2-1

24" X 30"

5

2 3

SIGNAGE NOTES:
1. STREET NAME SIGNS AND POSTS AND BASES SHALL BE PER TOWN OF ERIE STANDARDS.
2. STOP SIGNS SHOULD BE PLACED BETWEEN PC AND 6' FROM PC FOLLOWING M.U.T.C.D. STANDARDS.
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1. SEE GEOTECHNICAL REPORT (BY PHC) FOR ROADWAY CROSS SECTION
DETAILS
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1. ALL SPOT ELEVATIONS ARE FLOWLINE UNLESS OTHERWISE NOTED.
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HORIZONTAL SCALE: 1" = 40'
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HORIZONTAL SCALE: 1" = 40'
VERTICAL SCALE: 1" = 4

PROFILE: SAN - 1.1 STA: 1+50 TO 5+25
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90° BEND
STA: 0+35.10, 0.00'
T.O.P EL=5238.79

BEGIN LOWERING
STA: 0+51.48, 0.00'
T.O.P EL=5239.49

END LOWERING
STA: 0+71.41, 0.00'
T.O.P EL=5240.10

45° BEND
STA: 1+60.01, 0.00'
T.O.P EL=5241.16

8"X8" CROSS
STA: 1+92.78, 0.00'
T.O.P EL=5241.52

METER VAULT
STA: 1+92.78, 47.58' R

T.O.P EL=5241.83

NULL STRUCTURE
STA: 1+83.23, 102.83' L
T.O.P EL=5244.84

11.25° BEND
STA: 2+78.59, 0.00'
T.O.P EL=5242.43

8''X4'' TEE
STA: 3+96.72, 0.00'
T.O.P EL=5243.58

METER VAULT
STA: 3+96.72, 49.18' R

T.O.P EL=5243.83

11.25° BEND
STA: 4+12.11, 0.00'
T.O.P EL=5243.77

45° BEND
STA: 5+03.86, 0.00'
T.O.P EL=5244.72

45° BEND
STA: 5+37.58, 0.00'
T.O.P EL=5245.20

8''X6'' TEE
STA: 6+29.11, 0.00'
T.O.P EL=5247.09 45° BEND

STA: 9+91.78, 0.00'
T.O.P EL=5254.26

8''X6'' TEE
STA: 11+17.16, 0.00'

T.O.P EL=5253.13

8''X4'' TEE
STA: 12+49.19, 0.00'
T.O.P EL=5251.62

METER VAULT
STA: 12+49.19, 50.84' L

T.O.P EL=5251.94

8''X6'' TEE
STA: 13+63.16, 0.00'

T.O.P EL=5250.31

12''X8'' TEE
STA: 15+09.42, 0.00'
T.O.P EL=5251.01
T.O.P EL=5251.19

6'' HYDRANT
FLANGE=5255.60, 8.83 R

6'' HYDRANT
FLANGE=5258.42, 8.83 R

BEGIN LOWERING
STA: 14+34.91, 0.00'
T.O.P EL=5249.49

END LOWERING
STA: 14+84.16, 0.00'
T.O.P EL=5250.80
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8" PVC WL   20 LF

6'' HYDRANT
FLANGE=5252.32, 9.50 L

WATER LOWERING 1
SEE SHT 22 FOR PROFILE

4'' GATE VALVE
STA: 1+92.78, 22.08' L

T.O.P EL=5241.53

4" PVC WL   69 LF

8" GATE VALVE
STA: 3+80.22, 0.00'
T.O.P EL=5243.41

8" GATE VALVE
STA: 6+24.11, 0.00'
T.O.P EL=5246.98

8" GATE VALVE
STA: 12+44.19, 0.00'
T.O.P EL=5251.68

8" GATE VALVE
STA: 13+58.16, 0.00'

T.O.P EL=5250.37

8" GATE VALVE
STA: 15+04.42, 0.00'
T.O.P EL=5251.01

8" PVC WL   5 LF

8" GATE VALVE
STA: 1+70.16, 0.00'
T.O.P EL=5241.29

WATER LOWERING 3
SEE SHT 22 FOR PROFILE

4'' GATE VALVE
STA: 1+92.78, 37.98' R

T.O.P EL=5241.71
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T.O.P EL=5241.58
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8" GATE VALVE
STA: 1+87.78, 0.00'
T.O.P EL=5241.46

8''X6'' TEE
STA: 1+75.16, 0.00'
T.O.P EL=5241.356" DIP WL   11 LF

6'' HYDRANT
FLANGE=5246.18, 11.08 L

4'' GATE VALVE
STA: 3+96.72, 36.55' R

T.O.P EL=5243.66

4" PVC WL   13 LF

6" DIP WL   31 LF

8" PVC WL   5 LF

8" PVC WL   16 LF

8''X6'' TEE
STA: 3+75.22, 0.00'
T.O.P EL=5243.36

6'' HYDRANT
FLANGE=5248.12, 30.58 R

8" PVC WL   13 LF

END LOWERING
STA: 4+90.46, 0.00'
T.O.P EL=5244.50
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45° BEND
STA: 10+17.24, 0.00'
T.O.P EL=5254.09

8''X8'' TEE
STA: 9+86.78, 0.00'
T.O.P EL=5254.33

8" GATE VALVE
STA: 9+81.78, 0.00'
T.O.P EL=5254.39

8" GATE VALVE
STA: 9+86.78, 5.00' R

T.O.P EL=5254.25

2" BLOWOFF VALVE
STA: 9+86.78, 152.37' R
T.O.P EL=5255.03

6" DIP WL   11 LF

8''X6'' TEE
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ENGINEER’S CERTIFICATION 

 
“I hereby certify that this Phase III Drainage Report for the design of Montex South at Vista 
Ridge was prepared by me (or under my direct supervision) in accordance with the provisions of 
the Town of Erie Standards and Specifications for Design and Construction for the owners 
thereof.  I understand that the Town of Erie does not and will not assume liability for drainage 
facilities designed by others, including the designs presented in this report.”  
 
 
 
 
 
 
Shawn C. Merz, PE 
State of Colorado Registration No. 41241  
For and on Behalf of Enertia Consulting Group 
  
 
 
 
 
 
TOWN ACCEPTANCE 

This report has been reviewed and found to be in general compliance with the Town of Erie 
Standards and Specifications for Design and Construction and other Town requirements. THE 
ACCURACY AND VALIDITY OF THE ENGINEERING DESIGN, DETAILS, DIMENSIONS, 
QUANTITIES, AND CONCEPTS IN THIS REPORT REMAINS THE SOLE RESPONSIBILITY 
OF THE PROFESSIONAL ENGINEER WHOSE STAMP AND SIGNATURE APPEAR 
HEREON. 
 
 

 

Accepted by:       Date: 
  Deputy Public Works Director 
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1. GENERAL LOCATION AND DESCRIPTION 

A. Site Location 
The project site is the 1st Amendment of Vista Ridge Filing No. 12 and is located in the 
Southwest Quarter of Section 33, Township 1 North, Range 68 West of the 6th Principle 
Meridian.  The project is bounded to the north by Ridge View Drive, future commercial 
development to the east and south, and Detention Pond A1the west.  The adjacent major 
roadways are Mountain View Boulevard to the west, Sheridan Parkway to the east and East 
Baseline Road to the south. 

Montex at Vista Ridge Vicinity Map 

 

B. Description of Property 
The proposed site consists of 10.2 acres.  The site is gently sloping from east to west with an 
existing slope of roughly 3.2%.  Existing ground 
cover consists of natural grasses.  There are no 
wetlands on the proposed site.  The developed 
parcel will consist of 36 four dwelling manor 
homes and a single-family home which will be 
used as a rental office.  A total of 144 units 
results in a density of 14.2 dwelling units/acre.  
There is an existing 10’ utility easement along 
the north property line as well as a 10’ United 
Power Easement running north south through 
the middle of the property which will be vacated.   
There is also a pocket utility easement along the 
west property line provided for the drainage stub to the site.  The ALTA Survey for the site has 
been included in Appendix C. 
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2. DRAINAGE BASINS 

A. Major Basin Description 
The project is located within the FEMA Floodplain Panel 08013C0444J.  This panel was not 
printed by FEMA.  The FIRM Index notes this 
panel as having “*NO SPECIAL FLOOD 
HAZARD AREAS IDENTIFIED”.  Therefore the 
project is clear of any floodplain hazards.  The 
project will discharge to a regional detention 
pond (Pond A1) west of the site and east of 
Mountain View Boulevard.  This detention pond 
has a 100-year water surface elevation of 
5228.94.  The lowest elevation of the site is 
5237.3 on the west side of the property.  The 
pond is owned and maintained by the Vista 
Ridge Metro District.  The existing site is not 
irrigated.  Currently the proposed site is vacant.  This project will develop the infrastructure for 
144 multi-family residential homes and a rental office.  Water quality for this project is provided 
in Pond A1.  

B. Sub-Basin Descriptions 
 
Basin A1-A9 
Basins A1-A9 are located along the southern portion of the property and currently is comprised 
of native grasses.  In the developed condition, these basins will consist of multi-family roof 
drainage, landscaped open space areas sidewalks, and roadways.  Open space drainage will 
be captured in area drains and roadways will be captured in inlets.  10’ on-grade Type R inlets 
have been provided at the southwest corner of Ridge View Circle.  A 5’ Type R sump inlet has 
also been provided at the low point between Buildings 6 and 7.  Additional 12” Nyloplast area 
drains will be provided in open space areas.  The water will be conveyed in a storm drainage 
system (identified on Drainage Maps as Storm System 1) which will tie to a storm sewer stub 
south of Building 7.  Basin A9 cannot be captured in the proposed onsite storm drainage system 
and will drain south to a drainage swale.  All of basins A1-A9 will end up in Detention Pond A1. 
The area, imperviousness, minor event runoff and major event runoff are listed below: 

Basin Area (acres) Imperviousness (%) Q2 Q100 
A1 0.41 74 0.73 2.60 
A2 0.09 100 0.27 0.78 
A3 0.58 74 1.00 3.53 
A4 0.13 71 0.22 0.82 
A5 0.95 78 1.85 6.31 
A6 0.26 76 0.48 1.67 
A7 0.29 67 0.46 1.75 
A8 0.17 57 0.22 0.95 
A9 0.18 0 0.02 0.82 
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Basin B1-B23 
The B1-B-23 basins are located along the northern and eastern portion of the property and 
currently are comprised of native grasses.  In the developed condition, these basins will consist 
of multi-family roof drainage, landscaped open space areas sidewalks, and roadways.  The 
building drainage will be collected in roof drains.  Open space drainage will be captured in area 
drains and roadways will be captured in inlets.  Type R inlets have been provided at the 
intersections of Ridge View Circle and Ridge View Drive.  5’ Type R sump inlets are provided at 
low points between Buildings 2-3 and 26-29.  A Type 13 inlet is provided at the low point 
between Buildings 22-26.  Additional 12” Nyloplast area drains will be provided in open space 
areas.  The water will be conveyed in a storm drainage system (identified on Drainage Maps as 
Storm System 2) which will discharge into the northeast corner of Detention Pond A1.  Basins 
22 and 23 cannot be captured in the proposed onsite storm drainage system and will drain north 
to the Ridge View Drive.  The water will be conveyed in the gutter pan to the existing inlets in 
Ridge View Drive and to Pond A1.  The area, imperviousness, minor event runoff and major 
event runoff are listed below: 
 

Basin Area (acres) Imperviousness (%) Q2 Q100 
B1 0.21 46 0.31 0.59 
B2 0.31 63 0.43 0.65 
B3 0.12 76 0.55 0.71 
B4 0.31 64 0.44 0.65 
B5 0.12 83 0.63 0.77 
B6 0.31 63 0.43 0.65 
B7 0.19 52 0.35 0.61 
B8 0.55 74 0.53 0.70 
B9 0.33 77 0.56 0.72 

B10 0.13 72 0.51 0.69 
B11 0.18 100 0.89 0.96 
B12 0.26 72 0.51 0.69 
B13 0.56 72 0.51 0.69 
B14 0.19 87 0.68 0.80 
B15 0.17 43 0.29 0.59 
B16 0.14 100 0.89 0.96 
B17 1.23 56 0.37 0.62 
B18 0.27 80 0.59 0.74 
B19 0.11 82 0.62 0.76 
B20 0.13 71 0.50 0.68 
B21 0.38 84 0.78 0.88 
B22 0.09 17 0.15 0.55 
B23 0.18 58 0.40 0.63 

 
 
Basin C1-C2 
Basin C1 consists of 0.43 acres and currently is comprised of native grasses.  In the developed 
condition, this basin will consist of multi-family roof drainage landscaped open space.  The 
imperviousness is anticipated to be 92% which results in Q2=1.13 cfs and Q100=3.40 cfs.  The 
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building drainage will be collected in roof drains.  Runoff from the private drive and alley will be 
captured by a 5’ Type R sump inlet located between Buildings 6 and 7.  The captured water is 
conveyed in a proposed storm sewer system (identified on Drainage Maps as Storm System 3) 
with will be connected to the existing storm sewer system which discharges to the southeast 
corner of Pond A1. 

Basin C2 consists of 0.26 acres and currently is comprised of native grasses.  In the developed 
condition, this basin will consist of landscaped open space.  The imperviousness is anticipated 
to be 30% which results in Q2=0.20 cfs and Q100=1.34 cfs.  This water cannot be capture in the 
proposed onsite storm drainage system and will drain west directly into Pond A1. 
 
Basin OS1 
Basin OS1 consists of 10.46 acres and currently is comprised of native grasses.  This basin will 
ultimately be developed commercial area.  In the interim, the imperviousness is anticipated to 
be 5% which results in Q2=1.83 cfs and Q100=32.94 cfs.  This water will be captured in a swale 
and conveyed to ridge view drive. 
 
Basin OS2 
Basin OS2 consists of 8.48 acres and currently is comprised of native grasses.  This basin will 
ultimately be developed commercial area.  In the interim, the imperviousness is anticipated to 
be 5% which results in Q2=1.42 cfs and Q100=25.56 cfs.  This water will be captured in a swale 
and conveyed to an existing Type 13 inlet and conveyed to Pond A1. 
 
Basin OS3 
Basin OS3 consists of 0.67 acres and is comprised of Ridge View Drive right-of-way.  A 10’ on-
grade Type R inlet has been added to prevent offsite flow from entering the proposed drainage 
system.  The imperviousness is 56% which results in Q2=0.78 cfs and Q100=3.4 cfs. 

3. DRAINAGE DESIGN CRITERIA 

A. Development Criteria Reference and Constraints 
The site parcel is identified as Parcel 32 and 33 in the Vista Ridge Master Drainage Report.  
Since the master drainage report was completed, the property boundaries have been 
reconfigured to accommodate the Montex South Multi-Family Residential Development.  To 
determine the anticipated allotted runoff from the proposed development, the Montex South 
boundary was overlaid onto the Parcel 32-33 Master Drainage Plan map.  98.6 percent of Basin 
A1H is located on the Montex South Site.  The remaining 1.4 percent of the basin is located 
within the detention pond.  The calculated runoff from basin A1H is 48.86 cfs.  Therefore, 98.6 
percent of 48.86 results in 48.17 cfs of anticipated runoff available for the Montex South 
Development. 

Basin A1F is 3.27 acres.  67.6 percent of Basin A1F is within the Montex South Boundary.  
Using the same methodology as above results in 18.46 cfs of runoff available from Basin A1F 
for the Montex South Development. 
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Basin A1B has been reduced in size.  2.43 acres of Basin A1B will now be discharged to Pond 
A1.  Therefore, the size of Pond A1A can be reduced in size.  Pond A1A will be designed by the 
the master developer and is not part of this report. 

The resulting anticipated discharge from Basin A1H and A1F for the Montex South 
Development is 66.63 cfs.  

An existing storm sewer stub has been provided to the site near the proposed eastern site 
entrance at Ridge View Drive and Ridge View Circle.  This stub was intended to be used for the 
future Pond A1A outlet structure and has not been sized to accommodate developed flow.  This 
stub is currently under the proposed site improvements and will be extended east to avoid 
disruption to the Montex South Development when Pond A1A is constructed in the future.  

B. Hydrological Criteria 
Basin Runoff has been calculated using criteria from the Town of Erie “STANDARDS AND 
SPECIFICATIONS FOR DESIGN AND CONSTRUCTION OF PUBLIC IMPROVEMENTS, 2014 
Edition” and Urban Drainage and Flood Control District (UDFCD).  The design storm return 
periods for residential land use are 2-year for the initial storm and 100-year for the major storm.  
Imperviousness values were selected using Table 800-3.  One-hour rainfall depths of 1.01 for 
the 2-year design storm and 2.70 for the 100-year design storm were used to calculate the 
intensities using Urban Drainage equation RA-3.  Using the rational method, runoffs for each 
basin were determined.  Time of concentrations were calculated using the UDFCD SF2 form.  
The hydrologic calculations are located in Appendix B.   

C. Hydraulic Criteria 
Detention and water quality for the site is provided in Pond A1.  The maximum allowable runoff 
from the project may not exceed 66.6 cfs as outlined in section 3A above.  During the 2-year 
event, the depth of flow for local roads may not overtop the curb and may extend to the crown of 
the road.  Residential buildings are required to be no less than 12-inches above the 100-year 
water surface elevation and the water depth may not exceed 18-inches at the gutter flowline.  
The storm drainage system will be designed to convey the 100-year storm event.  

D. Adaptations from Criteria 
No adaptions are requested at this time. 

4. DRAINAGE FACILITY DESIGN 

A. General Concept 
The site has been graded with a high point at the southeast corner of the site.  The roadway has 
been graded to allow water to be conveyed to Ridge View Drive should any inlets become 
plugged.   

The proposed drainage system is made up of 3 separate storm sewer systems.  The first 
system captures the 100-year runoff from the A designated basins along the southern end of the 
site.  This system will tie to an existing Type 13 inlet which discharges to Pond A1.  The existing 
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storm sewer system was sized to allow for 27.32 cfs from Basin A1F in the master drainage 
report of which 18.46 cfs can be contributed from Montex South.  

The second storm sewer system runs along the north portion of the site and captures basins 
which are designated with a B.  This system will capture and convey the 100-year storm event 
and discharge to the northeast corner of Pond A1. 

The third storm sewer system picks up a Type R sump inlet between Building 6 and 7.  This 
system will connect to the stub location provided for the site in the master drainage report near 
the southwest corner of Pond A1 and can accommodate the 100-year storm event.   

The discharge from storm sewer system 1 (A Basins) cannot exceed 18.46 cfs allotted from the 
basin A1F in the master drainage study.  The combined discharge from storm sewer system 2 
(B Basins) and storm sewer system 3 (C Basins) will not exceed 48.17 cfs which was allotted 
from basin A1H in the master drainage study. 

All downspouts will be captured in a pipe and swales have been provided between the buildings 
to convey open space drainage to 12” Nyloplast area inlets located throughout the site.  The 
buildings have been grading with a minimum grade of 10% away from the building for 10’ (5’ 
where 10’ could not be achieved).  The swales have been graded with a minimum slope of 2%.  
Should the area drain inlets become plugged, emergency overflow paths have been provided to 
ensure the buildings are not flooded. 

Offsite swales will be provided to divert drainage from Basin OS1 and OS2 around the Montex 
South Site.  A 4 foot bottom, 4:1 side slopes and a depth of 1.0’ will accommodate flow from 
Basin OS1 at a slope of 1% (Ridge View Circle eastern roadway slope).  A 4 foot bottom, 4:1 
side slopes and a depth of 1.0’ will accommodate flow from Basin OS2 at a slope of 2% (Ridge 
View Circle southern roadway slope).  Calculations are provided in Appendix B. 

B. Specific Details 
The inlet and street capacities were sized using Urban Drainage and Flood Control District 
Street Capacity and Inlet Sizing spreadsheet.  Types R on-grade and sump inlets are provided 
to capture runoff and maintain street capacities during the initial and major storm.  The inlets 
have been spaced to meet the Town of Erie Design Criteria.  Due to the roadway cross section, 
the water depth has been limited to 9-inches during a major event.  10’ on-grade Type R inlets 
have been provided at the west intersection of Ridge View Drive and Ridge View Circle.  5’ 
sump Type R inlets have been provided at the east intersection of Ridge View Drive and Ridge 
View Circle.  Additional 10’ on-grade Type R inlets have been provided at the southwest corner 
of the site near Building 32.  12” area drain sump inlets with a minimum sump depth of 0.5’ have 
been provided throughout the site to capture additional runoff.  According to the Nyloplast 12" 
Standard Grate Inlet Capacity Chart, the 12” area drain inlet in a sump with a ponding depth of 
0.5’ has a capacity of 1.4 cfs.  Several of these area drains are provided in each open space 
drainage basin which can easily accommodate the major storm basin flow.  The UDFCD street 
capacity and inlet sizing spreadsheet results for the Type R inlets have been provided in 
Appendix B.  A capacity chart for the 12” Nyloplast area drain inlets has also been provided.   
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The storm sewer system has been sized for the 100-year storm event using the AutoCAD Civil 
3D Hydraflow Storm Sewer Extension which uses the Rational Method and intensity duration 
frequency curves to calculate flow and design the appropriate pipe sizes and calculate the 
hydraulic grade lines. 

The peak runoff from Storm Sewer System 1 (Basin A) is 14.70 cfs at design point 6.  
Combining this flow with the runoff from Basin A9 (0.82 cfs), which is not captured in the storm 
sewer system, results in a peak Basin A runoff of 15.52 cfs.  This is less than the 18.46 cfs 
allowed for Montex South contributing area of master drainage basin A1F. 

Storm Sewer System 2 (Basin B) peak discharge at design point 23 is 29.76 cfs.  Storm Sewer 
System 3 (Basin C) peak discharge at design point 24 is 3.47 cfs.  Basin B22 (2.64 cfs), Basin 
B23 (1.03 cfs) and Basin C2 (1.34 cfs) are not captured in the storm sewer system.   Adding the 
design points 23, 24, Basin B22, B23, and C2 results in a total discharge of 38.24 cfs.  This 
discharge is less than the 48.17 cfs which is allowed for the Montex South contributing area 
master drainage basin A1H.  Therefore, the site discharge is in line with the runoff allowed for 
the Pond A1 design in the master drainage report.  

The storm sewer pipes have been sized for the 100-year event using manning’s equation 
assuming a coefficient of 0.13 for RCP pipe.  Flow and HGEL calculation sheets are provided in 
Appendix B. 

Blanket drainage easements have been provided on the site. 

5. SUMMARY 
The proposed Montex South Multi-Family Residential Development will fall within the drainage 
guidelines outlined in the Town of Erie Standards and Specification as well as the previous 
drainage studies.  The proposed development will construct a storm sewer system to convey 
the 100-year runoff to the existing Pond A1 detention facility.  No adverse impacts are 
anticipated to the existing detention facilities. 

6. REFERENCES 
 

STANDARDS AND SPECIFICATIONS FOR DESIGN AND CONSTRUCTION OF PUBLIC 
IMPROVEMENTS, Town of Erie, Colorado, 2014 Edition. 

URBAN STORM DRAINAGE CRITERIA MANUAL, VOLUME 1, 2 & 3., UDFCD, Denver, 
Colorado, Revised April 2008. 

DRAINAGE REPORT, VISTA RIDGE PARCELS 32 & 33, Hurst and Associates, Inc, Revised 
September 23, 2008. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

Drainage Map









 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

Calculations



Basin Basin Area
Montex South 

Contribution Area
% of Basin

Master Study 

Q100

Montex Allowable Runoff 

Q100 to Ponds*

(acres) (acres) (cfs) (cfs)

A1B 12.40 2.43 19.6% 90.21 17.68

A1F 3.27 2.21 67.6% 27.32 18.46

A1H 5.64 5.56 98.6% 48.86 48.17

Master Study Allowable Runoff

* Basin A1F & A1H discharge to Pond A1.  A total of 66.63 cfs is allowed to discharge to Pond A1 from the Montex South 

Site.   The entire Montex South Site drains to Pond A1, therefore, runoff to A1A from Basin A1B has been reduced by 

approximately 17.68 cfs.



CALCULATED BY: SCM

DATE: 18‐Jun‐15

Basin ID Total Basin Area Pervious Area Imp. Area Imperviousness

(sf) (sf) (sf) (%)

A1 17,671 4,636 13,035 74%

A2 3,856 0 3,856 100%

A3 25,096 6,510 18,586 74%

A4 5,729 1,679 4,050 71%

A5 41,340 9,204 32,136 78%

A6 11,186 2,729 8,457 76%

A7 12,540 4,082 8,458 67%

A8 7,296 3,133 4,163 57%

A9 7,814 7,814 0 0%

B1 9,181 4,951 4,230 46%

B2 13,323 4,911 8,412 63%

B3 5,361 1,312 4,049 76%

B4 13,323 4,810 8,513 64%

B5 5,019 857 4,162 83%

B6 13,323 4,911 8,412 63%

B7 8,096 3,880 4,216 52%

B8 23,890 6,200 17,690 74%

B9 14,470 3,379 11,091 77%

B10 5,550 1,540 4,010 72%

B11 8,027 0 8,027 100%

B12 11,369 3,175 8,194 72%

B13 24,294 6,711 17,583 72%

B14 8,148 1,075 7,073 87%

B15 7,236 4,151 3,085 43%

B16 6,184 0 6,184 100%

B17 53,675 23,843 29,832 56%

B18 11,745 2,366 9,379 80%

B19 4,942 904 4,038 82%

B20 5,742 1,688 4,054 71%

B21 16,754 1,056 15,698 94%

B22 4,129 3,445 684 17%

B23 7,820 3,249 4,571 58%

C1 18,808 1,424 17,384 92%

Montex South at Vista Ridge
Proposed Conditions Imperviousness Calculations



CALCULATED BY: SCM

DATE: 18‐Jun‐15

Basin ID Total Basin Area Pervious Area Imp. Area Imperviousness

(sf) (sf) (sf) (%)

Montex South at Vista Ridge
Proposed Conditions Imperviousness Calculations

C2 11,220 7,846 3,374 30%

OS1 455,444 5%

OS2 369,348 5%

OS3 29,330 12,786 16,544 56%

Total Onsite Imperviousness (%) = 69%



CALCULATED BY: PROJECT:
DATE: JOB NUMBER:

CHECKED BY:

INITIAL/OVERLAND TRAVEL TIME Tc CHECK FINAL REMARKS
TIME (Ti) (Tt) (URBANIZED BASINS) Tc

DESIGN: AREA AREA IMP. AREA C5 LENGTH SLOPE Ti LENGTH SLOPE VEL. Tt COMP. TOTAL Tc=(L/180)+10 C2 C5 C100 K2 K5 K100 Imperv.
SF SF Ac Ft % Ft % CV FPS Tc LENGTH MIN MIN %

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
 

A1 17,671 13,035 0.41 0.56  5.0 0 10.0 5.0 0.53 0.56 0.70 0.00 0.04 0.17 74%
A2 3,856 3,856 0.09 0.90  5.0 0 10.0 5.0 0.89 0.90 0.96 0.00 0.01 0.07 100%
A3 25,096 18,586 0.58 0.57 18 2.0% 3.3 453 2.0% 20.0 2.8 2.7 6.0 471 12.6 6.0 0.53 0.57 0.70 0.00 0.04 0.17 74%
A4 5,729 4,050 0.13 0.54  5.0 0 10.0 5.0 0.50 0.54 0.68 0.00 0.04 0.18 71%
A5 41,340 32,136 0.95 0.60  5.0 0 10.0 5.0 0.57 0.60 0.73 0.00 0.03 0.16 78%
A6 11,186 8,457 0.26 0.58 14 25.0% 1.2 654 2.0% 20.0 2.8 3.9 5.1 668 13.7 5.1 0.55 0.58 0.71 0.00 0.03 0.17 76%
A7 12,540 8,458 0.29 0.51  5.0 0 10.0 5.0 0.47 0.51 0.66 0.00 0.04 0.20 67%
A8 7,296 4,163 0.17 0.44  5.0 0 10.0 5.0 0.39 0.44 0.62 0.00 0.05 0.24 57%
A9 7,814 0 0.18 0.15  5.0 0 10.0 5.0 0.04 0.15 0.50 0.00 0.11 0.46 0%
B1 9,181 4,230 0.21 0.38  5.0 0 10.0 5.0 0.31 0.38 0.59 0.00 0.06 0.28 46%
B2 13,323 8,412 0.31 0.48  5.0 0 10.0 5.0 0.43 0.48 0.65 0.00 0.05 0.21 63%
B3 5,361 4,049 0.12 0.58  5.0 0 10.0 5.0 0.55 0.58 0.71 0.00 0.03 0.17 76%
B4 13,323 8,513 0.31 0.48  5.0 0 10.0 5.0 0.44 0.48 0.65 0.00 0.05 0.21 64%
B5 5,019 4,162 0.12 0.66  5.0 0 10.0 5.0 0.63 0.66 0.77 0.00 0.03 0.14 83%
B6 13,323 8,412 0.31 0.48  5.0 0 10.0 5.0 0.43 0.48 0.65 0.00 0.05 0.21 63%
B7 8,096 4,216 0.19 0.41  5.0 0 10.0 5.0 0.35 0.41 0.61 0.00 0.06 0.26 52%
B8 23,890 17,690 0.55 0.57 33 3.2% 3.8 442 1.0% 20.0 2.0 3.7 7.5 475 12.6 7.5 0.53 0.57 0.70 0.00 0.04 0.17 74%
B9 14,470 11,091 0.33 0.59 31 4.5% 3.1 400 1.0% 20.0 2.0 3.3 6.5 431 12.4 6.5 0.56 0.59 0.72 0.00 0.03 0.16 77%

B10 5,550 4,010 0.13 0.55  5.0 0 10.0 5.0 0.51 0.55 0.69 0.00 0.04 0.18 72%
B11 8,027 8,027 0.18 0.90  5.0 0 10.0 5.0 0.89 0.90 0.96 0.00 0.01 0.07 100%
B12 11,369 8,194 0.26 0.55  5.0 0 10.0 5.0 0.51 0.55 0.69 0.00 0.04 0.18 72%
B13 24,294 17,583 0.56 0.55  5.0 0 10.0 5.0 0.51 0.55 0.69 0.00 0.04 0.18 72%
B14 8,148 7,073 0.19 0.70 5.0 0 10.0 5.0 0.68 0.70 0.80 0.00 0.02 0.12 87%
B15 7,236 3,085 0.17 0.36  5.0 0 10.0 5.0 0.29 0.36 0.59 0.00 0.07 0.29 43%
B16 6,184 6,184 0.14 0.90  5.0 0 10.0 5.0 0.89 0.90 0.96 0.00 0.01 0.07 100%
B17 53,675 29,832 1.23 0.43 106 2.5% 9.3 260 1.0% 20.0 2.0 2.2 11.5 366 12.0 11.5 0.37 0.43 0.62 0.00 0.05 0.24 56%
B18 11,745 9,379 0.27 0.62 11 2.0% 2.3 315 1.0% 20.0 2.0 2.6 5.0 326 11.8 5.0 0.59 0.62 0.74 0.00 0.03 0.15 80%
B19 4,942 4,038 0.11 0.64  5.0 0 10.0 5.0 0.62 0.64 0.76 0.00 0.03 0.14 82%
B20 5,742 4,054 0.13 0.54  5.0 0 10.0 5.0 0.50 0.54 0.68 0.00 0.04 0.18 71%
B21 16,754 15,698 0.38 0.80  5.0 0 10.0 5.0 0.78 0.80 0.88 0.00 0.02 0.09 94%
B22 4,129 684 0.09 0.24  5.0 0 10.0 5.0 0.15 0.24 0.55 0.00 0.09 0.40 17%
B23 7,820 4,571 0.18 0.45  5.0 0 10.0 5.0 0.40 0.45 0.63 0.00 0.05 0.23 58%
C1 18,808 17,384 0.43 0.78  5.0 0 10.0 5.0 0.76 0.78 0.86 0.00 0.02 0.10 92%
C2 11,220 3,374 0.26 0.30 5.0 0 10.0 5.0 0.23 0.30 0.57 0.00 0.08 0.34 30%

OS1 455,444 0 10.46 0.18 300 2.9% 20.4 638 2.9% 5.0 0.9 12.5 32.9 938 15.2 15.2 0.08 0.18 0.52 0.00 0.11 0.44 5%
OS2 369,348 0 8.48 0.18 300 4.0% 18.3 900 4.0% 5.0 1.0 15.0 33.3 1200 16.7 16.7 0.08 0.18 0.52 0.00 0.11 0.44 5%
OS3 29,330 16,544 0.67 0.43 18 2.0% 4.1 707 3.1% 20.0 3.5 3.3 7.5 725 14.0 7.5 0.38 0.43 0.62 0.00 0.05 0.24 56%

DATA
SUB-BASIN

STANDARD FORM SF-2

SCM
18-Jun-15

JMM

TIME OF CONCENTRATION
Montex South at Vista Ridge



CALCULATED BY: PROJECT: Montex South at Vista Ridge
DATE: P1= 1.01 JOB NUMBER:

CHECKED BY: DESIGN STORM: 2‐Year

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
STREET DESIGN AREA AREA RUNOFF tc CA I Q tc CA I Q Slope Flow Flow Slope Size Length Velocity tt REMARKS

POINT DESIG. (Ac) COEFF. (min) (Ac) (in/hr) (cfs) (min) (Ac) (in/hr) (cfs) (%) (cfs) (cfs) (%) (in) (ft) (fps) (min)

B18 0.27 0.59 5.0 0.16 3.43 0.55

A5 0.95 0.57 5.0 0.54 3.43 1.85

B12 0.26 0.51 5.0 0.13 3.43 0.46

0.07 3.43 0.24

0.29 3.04 0.88

B19 0.11 0.62 5.0

B9 0.33 0.56 6.5 0.19 3.18 0.59

B8 0.55 0.53 7.5

0.07 3.43 0.22B7 0.19 0.35 5.0

0.13 3.43 0.45

0.07 3.43 0.25

B6 0.31 0.43 5.0

B5 0.12 0.63 5.0

0.13 3.43 0.46B4 0.31 0.44 5.0

0.07 3.43 0.23

0.13 3.43 0.45

B3 0.12 0.55 5.0

B2 0.31 0.43 5.0

0.07 3.43 0.23

0.14 3.41 0.48

B1

A6

0.07 3.43 0.22

0.31 3.26 1.00

A4 0.13 0.50 5.0

A3 0.58 0.53 6.0

0.08 3.43 0.27

A1 0.41 0.53 5.0

5.0

0.21 3.43 0.73

0.26 0.55 5.1

0.21 0.31 5.0

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

SCM

18‐Jun‐15

JMM

A2 0.09 0.89

A7 0.29 0.47 5.0 0.13 3.43 0.46

A8 0.17 0.39 5.0 0.06 3.43 0.22

A9 0.18 0.04 5.0 0.01 3.43 0.02

B10 0.13 0.51 5.0 0.07 3.43 0.22

B11 0.18 0.89 5.0 0.16 3.43 0.56

B13 0.56 0.51 5.0 0.29 3.43 0.98

B15 0.17 0.29 5.0 0.05 3.43 0.17

B16 0.14 0.89 5.0 0.13 3.43 0.43

B17 1.23 0.37 11.5 0.46 2.58 1.19

B14 0.19 0.68 5.0 0.13 3.43 0.44



CALCULATED BY: PROJECT: Montex South at Vista Ridge
DATE: P1= 1.01 JOB NUMBER:

CHECKED BY: DESIGN STORM: 2‐Year

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
STREET DESIGN AREA AREA RUNOFF tc CA I Q tc CA I Q Slope Flow Flow Slope Size Length Velocity tt REMARKS

POINT DESIG. (Ac) COEFF. (min) (Ac) (in/hr) (cfs) (min) (Ac) (in/hr) (cfs) (%) (cfs) (cfs) (%) (in) (ft) (fps) (min)

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

SCM

18‐Jun‐15

JMM

OS3 0.67 0.38 7.5

0.80 2.28 1.83

0.26 3.04 0.78

OS1 10.46 0.08 15.2

0.06 3.43 0.20C2 0.26 0.23 5.0

0.33 3.43 1.13

0.30 3.43 1.03

C1 0.43 0.76 5.0

B23 0.18 0.40 5.0 0.07 3.43 0.24

B21 0.38 0.78 5.0

0.07 3.43 0.22B20 0.13 0.50 5.0

B22 0.09 0.15 5.0 0.01 3.43 0.05

OS2 8.48 0.08 16.7 0.65 2.18 1.42



CALCULATED BY: PROJECT: Montex South at Vista Ridge
DATE: P1= 2.70 JOB NUMBER:

CHECKED BY: DESIGN STORM: 100‐Year

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
STREET DESIGN AREA AREA RUNOFF tc CA I Q tc CA I Q Slope Flow Flow Slope Size Length Velocity tt REMARKS

POINT DESIG. (Ac) COEFF. (min) (Ac) (in/hr) (cfs) (min) (Ac) (in/hr) (cfs) (%) (cfs) (cfs) (%) (in) (ft) (fps) (min)

A1 0.41 0.70 5.0

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

SCM

18‐Jun‐15

JMM

A2 0.09 0.96 5.0

0.28 9.16 2.60

A3 0.58 0.70 6.0

0.08 9.16 0.78

A4 0.13 0.68 5.0

0.40 8.72 3.53

A5 0.95 0.73 5.0

0.09 9.16 0.82

A6 0.26 0.71 5.1

0.69 9.16 6.31

A7 0.29 0.66 5.0

0.18 9.12 1.67

A8 0.17 0.62 5.0

0.19 9.16 1.75

A9 0.18 0.50 5.0

0.10 9.16 0.95

B1 0.21 0.59 5.0

0.09 9.16 0.82

B2 0.31 0.65 5.0

0.13 9.16 1.15

B3 0.12 0.71 5.0

0.20 9.16 1.81

B4 0.31 0.65 5.0

0.09 9.16 0.80

B5 0.12 0.77 5.0

0.20 9.16 1.82

B6 0.31 0.65 5.0

0.09 9.16 0.81

B7 0.19 0.61 5.0

0.20 9.16 1.81

B8 0.55 0.70 7.5

0.11 9.16 1.03

B9 0.33 0.72 6.5

0.38 8.12 3.12

B10 0.13 0.69 5.0

0.24 8.51 2.03

B11 0.18 0.96 5.0

0.09 9.16 0.81

B12 0.26 0.69 5.0

0.18 9.16 1.61

B13 0.56 0.69 5.0

0.18 9.16 1.65

B15 0.17 0.59 5.0

0.39 9.16 3.53

B16 0.14 0.96 5.0

0.10 9.16 0.89

B17 1.23 0.62 11.5

0.14 9.16 1.24

B18 0.27 0.74 5.0

0.76 6.90 5.26

B19 0.11 0.76 5.0

0.20 9.16 1.83

0.09 9.16 0.79

B14 0.19 0.80 5.0 0.15 9.16 1.37



CALCULATED BY: PROJECT: Montex South at Vista Ridge
DATE: P1= 2.70 JOB NUMBER:

CHECKED BY: DESIGN STORM: 100‐Year

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
STREET DESIGN AREA AREA RUNOFF tc CA I Q tc CA I Q Slope Flow Flow Slope Size Length Velocity tt REMARKS

POINT DESIG. (Ac) COEFF. (min) (Ac) (in/hr) (cfs) (min) (Ac) (in/hr) (cfs) (%) (cfs) (cfs) (%) (in) (ft) (fps) (min)

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

SCM

18‐Jun‐15

JMM

B20 0.13 0.68 5.0

B21 0.38 0.88 5.0

0.09 9.16 0.82

B22 0.09 0.55 5.0

0.34 9.16 3.08

B23 0.18 0.63 5.0

0.05 9.16 0.47

C1 0.43 0.86 5.0

0.11 9.16 1.03

C2 0.26 0.57 5.0

0.37 9.16 3.40

OS1 10.46 0.52 15.2

0.15 9.16 1.34

OS3 0.67 0.62 7.5

5.41 6.09 32.94

0.42 8.13 3.40

OS2 8.48 0.52 16.7 4.39 5.83 25.56



Inlet Capcity Check

Basin A3 Basin B8 Basin B17 Basin B21

Q2 =  1.0 cfs Q2 =  0.9 cfs Q2 =  1.2 cfs Q2 =  1.0 cfs

Q100 =  3.5 cfs Q100 =  3.1 cfs Q100 =  5.3 cfs Q100 =  3.1 cfs

Q2 (Carryover)=  0.0 cfs Q2 (Carryover)=  0.0 cfs Q2 (Carryover)=  0.0 cfs Q2 (Carryover)=  0.0 cfs

Q100 (Carryover)=  0.0 cfs Q100 (Carryover)=  0.0 cfs Q100 (Carryover)=  0.0 cfs Q100 (Carryover)=  0.0 cfs

Q2 (Total)=  1.0 cfs Q2 (Total)=  0.9 cfs Q2 (Total)=  1.2 cfs Q2 (Total)=  1.0 cfs

Q100 (Total)=  3.5 cfs Q100 (Total)=  3.1 cfs Q100 (Total)=  5.3 cfs Q100 (Total)=  3.1 cfs

Carryover from other Basins: N/A Carryover from other Basins: N/A Carryover from other Basins: N/A Carryover from other Basins: N/A

Inlet Type: Inlet Type: Inlet Type: Inlet Type:

Sump Depth: On grade (1.0%) Sump Depth: 5" Sump Depth: On grade (1.3%) Sump Depth: 6"

Capacity Per UDFCD Inlet Spreadsheet: 3.5 cfs Capacity Per UDFCD Inlet Spreadsheet: 3.3 cfs Capacity Per UDFCD Inlet Spreadsheet: 4.9 cfs Capacity Per UDFCD Inlet Spreadsheet: 5.1 cfs

Carryover (2‐yr): 0.0 cfs Carryover (2‐yr): 0.0 cfs Carryover (2‐yr): 0.0 Carryover (2‐yr): 0.0

Carryover (100‐yr): 0.0 cfs Carryover (100‐yr): 0.0 cfs Carryover (100‐yr): 0.4 cfs To Ridge View Drive Carryover (100‐yr): 0.0

Basin A5 Basin B9 Basin B18 Basin C1

Q2 =  1.9 cfs Q2 =  0.6 cfs Q2 =  0.6 cfs Q2 =  1.1 cfs

Q100 =  6.3 cfs Q100 =  2.0 cfs Q100 =  1.8 cfs Q100 =  3.4 cfs

Q2 (Carryover)=  0.0 cfs Q2 (Carryover)=  0.0 cfs Q2 (Carryover)=  0.0 cfs Q2 (Carryover)=  0.0 cfs

Q100 (Carryover)=  0.0 cfs Q100 (Carryover)=  0.0 cfs Q100 (Carryover)=  0.0 cfs Q100 (Carryover)=  0.8 cfs

Q2 (Total)=  1.9 cfs Q2 (Total)=  0.6 cfs Q2 (Total)=  0.6 cfs Q2 (Total)=  1.1 cfs

Q100 (Total)=  6.3 cfs Q100 (Total)=  2.0 cfs Q100 (Total)=  1.8 cfs Q100 (Total)=  4.2 cfs

Carryover from other Basins: N/A Carryover from other Basins: N/A Carryover from other Basins: N/A Carryover from other Basins: from Basin A5

Inlet Type: Inlet Type: 5' Type R Inlet Type: Inlet Type:

Sump Depth: On grade (1.0%) Sump Depth: 5" Sump Depth: On grade (3.6%) Sump Depth: 6"

Capacity Per UDFCD Inlet Spreadsheet: 5.5 cfs Capacity Per UDFCD Inlet Spreadsheet: 3.3 cfs Capacity Per UDFCD Inlet Spreadsheet: 1.8 cfs Capacity Per UDFCD Inlet Spreadsheet: 5.1 cfs

Carryover (2‐yr): 0.0 cfs Carryover (2‐yr): 0.0 cfs Carryover (2‐yr): 0.0 Carryover (2‐yr): 0.0

Carryover (100‐yr): 0.8 cfs to Basin C1 Carryover (100‐yr): 0.0 cfs Carryover (100‐yr): 0.0 Carryover (100‐yr): 0.0

Basin B10 Basin OS3

Q2 =  0.2 cfs Q2 =  0.8 cfs

Q100 =  0.8 cfs Q100 =  3.4 cfs

Q2 (Carryover)=  0.0 cfs Q2 (Carryover)=  0.0 cfs

Q100 (Carryover)=  0.0 cfs Q100 (Carryover)=  0.0 cfs

Q2 (Total)=  0.2 cfs Q2 (Total)=  0.8 cfs

Q100 (Total)=  0.8 cfs Q100 (Total)=  3.4 cfs

Carryover from other Basins: N/A Carryover from other Basins: N/A

Inlet Type: Inlet Type:

Sump Depth: Sump Depth: On grade (3.1%)

Capacity Per UDFCD Inlet Spreadsheet: 3.5 cfs Capacity Per UDFCD Inlet Spreadsheet: 3.4 cfs

Carryover (2‐yr): 0.0

Carryover (2‐yr): 0.0 cfs Carryover (100‐yr): 0.0

Carryover (100‐yr): 0.0 cfs

10' Type R

10' Type R 5' Type R

5' Type R

6"

Type 13 Combination

10' Type R

10' Type R

5' Type R10' Type R



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 1.0 3.5 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 1.0 3.5 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin A3

Site is Urban

Site is Non-Urban

Show Details

Basin A3 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 12:24 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 12.6 12.6 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin A3

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

H
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Basin A3 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 12:25 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR
Total Inlet Interception Capacity Q = 1.0 3.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo = C% = 100 100 %

INLET ON A CONTINUOUS GRADE

Montex South at Vista Ridge
Basin A3

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Basin A3 Street-Inlet Capacity.xls, Inlet On Grade 6/19/2015, 12:25 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 1.9 6.3 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 1.9 6.3 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin A5

Site is Urban

Site is Non-Urban

Show Details

Basin A5 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 12:31 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 12.6 12.6 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin A5

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin A5 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 12:32 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR
Total Inlet Interception Capacity Q = 1.9 5.5 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.8 cfs  
Capture Percentage = Qa/Qo = C% = 100 87 %

INLET ON A CONTINUOUS GRADE

Montex South at Vista Ridge
Basin A5

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Basin A5 Street-Inlet Capacity.xls, Inlet On Grade 6/19/2015, 12:32 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 0.9 3.1 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 0.9 3.1 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin B8

Site is Urban

Site is Non-Urban

Show Details

Basin B8 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 12:33 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 12.6 12.6 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin B8

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin B8 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 12:33 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Flow Depth outside of Local Depression at Inlet Flow Depth = 6.0 9.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.6) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.1 10.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 0.9 3.1 cfs

INLET IN A SUMP OR SAG LOCATION

Montex South at Vista Ridge
Basin B8

CDOT Type R Curb Opening

H-VertH-Curb

W

Lo (C)

Lo (G)

WoWP

Basin B8 Street-Inlet Capacity.xls, Inlet In Sump 6/19/2015, 12:33 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 0.6 2.0 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 0.6 2.0 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin B9

Site is Urban

Site is Non-Urban

Show Details

Basin B9 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 1:37 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 12.6 12.6 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin B9

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin B9 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 1:37 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Flow Depth outside of Local Depression at Inlet Flow Depth = 5.0 5.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.6) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.3 3.3 cfs

#NULL! Q PEAK REQUIRED = 0.6 2.0 cfs

INLET IN A SUMP OR SAG LOCATION

Montex South at Vista Ridge
Basin B9

CDOT Type R Curb Opening

H-VertH-Curb

W

Lo (C)

Lo (G)

WoWP

Basin B9 Street-Inlet Capacity.xls, Inlet In Sump 6/19/2015, 1:37 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 0.2 0.8 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 0.2 0.8 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin B10

Site is Urban

Site is Non-Urban

Show Details

Basin B10 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 1:39 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Flow Depth outside of Local Depression at Inlet Flow Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 3.00 3.00 feet
Width of a Unit Grate Wo = 1.73 1.73 feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches
Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.6) Cw (C) = 3.70 3.70
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.5 3.5 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 0.2 0.8 cfs

INLET IN A SUMP OR SAG LOCATION

Montex South at Vista Ridge
Basin B10

CDOT/Denver 13 Combination

H-VertH-Curb

W

Lo (C)

Lo (G)

WoWP

Basin B10 Street-Inlet Capacity.xls, Inlet In Sump 6/19/2015, 1:39 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 1.2 5.3 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 1.2 5.3 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin B17

Site is Urban

Site is Non-Urban

Show Details

Basin B17 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 1:53 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.013 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 14.3 14.3 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin B17

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin B17 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 1:53 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR
Total Inlet Interception Capacity Q = 1.2 4.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.4 cfs  
Capture Percentage = Qa/Qo = C% = 100 93 %

INLET ON A CONTINUOUS GRADE

Montex South at Vista Ridge
Basin B17

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Basin B17 Street-Inlet Capacity.xls, Inlet On Grade 6/19/2015, 1:54 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 0.6 1.8 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 0.6 1.8 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin B18

Site is Urban

Site is Non-Urban

Show Details

Basin B18 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 1:54 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.036 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 15.8 23.8 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin B18

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin B18 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 1:55 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.5 1.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo = C% = 100 100 %

INLET ON A CONTINUOUS GRADE

Montex South at Vista Ridge
Basin B18

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Basin B18 Street-Inlet Capacity.xls, Inlet On Grade 6/19/2015, 1:55 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 1.0 3.1 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 1.0 3.1 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin B21

Site is Urban

Site is Non-Urban

Show Details

Basin B21 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 1:56 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 18.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.036 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 15.8 23.8 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin B18

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin B18 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 1:55 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.5 1.8 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo = C% = 100 100 %

INLET ON A CONTINUOUS GRADE

Montex South at Vista Ridge
Basin B18

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Basin B18 Street-Inlet Capacity.xls, Inlet On Grade 6/19/2015, 1:55 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 1.0 3.1 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 1.0 3.1 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin B21

Site is Urban

Site is Non-Urban

Show Details

Basin B21 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 1:56 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 13.5 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.010 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 11.0 47.1 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin 21

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin B21 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 1:56 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR
Total Inlet Interception Capacity Q = 1.0 3.1 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo = C% = 100 100 %

INLET ON A CONTINUOUS GRADE

Montex South at Vista Ridge
Basin B21

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Basin B21 Street-Inlet Capacity.xls, Inlet On Grade 6/19/2015, 1:56 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 1.1 4.4 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 1.1 4.4 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin C1

Site is Urban

Site is Non-Urban

Show Details

Basin C1 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 1:57 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Flow Depth outside of Local Depression at Inlet Flow Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.6) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.1 5.1 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 1.1 4.4 cfs

INLET IN A SUMP OR SAG LOCATION

Montex South at Vista Ridge
Basin C1

CDOT Type R Curb Opening

H-VertH-Curb

W

Lo (C)

Lo (G)

WoWP

Basin C1 Street-Inlet Capacity.xls, Inlet In Sump 6/19/2015, 1:58 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q = 0.8 3.4 cfs
     * If you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =

Gutter Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 0.8 3.4 cfs

 

Site Type:

<---
FILL IN THIS SECTION 
OR…
FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

Design Flow = Gutter Flow + Carry-over Flow

Montex South at Vista Ridge
Basin OS3

Site is Urban

Site is Non-Urban

Show Details

Basin OS3 Street-Inlet Capacity.xls, Q-Peak 6/19/2015, 2:04 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 18.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft. vert. / ft. horiz
Manning's Roughness Behind Curb nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 21.0 ft
Gutter Depression a = 1.64 inches
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft. vert. / ft. horiz
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.031 ft. vert. / ft. horiz
Manning's Roughness for Street Section nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Water Spread for Minor & Major Storm TMAX = 18.0 18.0 ft
Max. Allowable Depth at Gutter Flow Line for Minor & Major Storm dMAX = 6.0 9.0 inches

Allow Flow Depth at Street Crown (leave blank for no) check = yes

Minor Storm Major Storm
Max. Allowable Gutter Capacity Based on Minimum of QT or Qd Qallow = 16.5 22.2 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Montex South at Vista Ridge
Basin OS3

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'
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Basin OS3 Street-Inlet Capacity.xls, Q-Allow 6/19/2015, 2:05 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 10.00 10.00 ft
Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.8 3.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.0 cfs  
Capture Percentage = Qa/Qo = C% = 100 100 %

INLET ON A CONTINUOUS GRADE

Montex South at Vista Ridge
Basin OS3

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Basin OS3 Street-Inlet Capacity.xls, Inlet On Grade 6/19/2015, 2:05 PM
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Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Thursday, Jun 25 2015

Basin OS1 Swale

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.025

Calculations
Compute by: Known Q
Known Q (cfs) =  32.94

Highlighted
Depth (ft) =  0.97
Q (cfs) =  32.94
Area (sqft) =  7.64
Velocity (ft/s) =  4.31
Wetted Perim (ft) =  12.00
Crit Depth, Yc (ft) =  0.95
Top Width (ft) =  11.76
EGL (ft) =  1.26

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Thursday, Jun 25 2015

Basin OS2 Swale

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  2.00
N-Value =  0.025

Calculations
Compute by: Known Q
Known Q (cfs) =  25.56

Highlighted
Depth (ft) =  0.72
Q (cfs) =  25.56
Area (sqft) =  4.95
Velocity (ft/s) =  5.16
Wetted Perim (ft) =  9.94
Crit Depth, Yc (ft) =  0.83
Top Width (ft) =  9.76
EGL (ft) =  1.13

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)Section

99.50 -0.50

100.00 0.00

100.50 0.50

101.00 1.00

101.50 1.50

102.00 2.00

Reach (ft)
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Project: Montex South

Subject: Riprap Sizing at Storm Drain Outfalls

Date: 2915/2015

By: bsc

OUTFALL 

ID

STATION

(APPROX.)

Q‐100

(cfs)

FLOW TYPE Dc

(ft)

Yn

(ft)

1Da

(Eq. MD‐20)

Q/Da^1.5 2Yt/Dc RIPRAP SIZE COMMENT

3 na 30 Supercritical 2.00 1.1 1.6 15.4 0.4 Type H Use Da parameter in place of Dc

1 Replaced Da with Dc when the flow in the storm drain outfall is supercritical
2 Assumed value of 0.4 based on UDFCD recommendations given unknown tailwater depths (UDFCD, Section 7.2)

Dc = Culvert Diameter

Da = Adjusted Diamter

Yn = Normal Depth

RIPRAP SIZING AT OUTFALLS (UDFCD,  SECTION 7.2)
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Project: Montex South

Subject: Riprap Sizing at Storm Drain Outfalls

Date: 15‐Sep‐15

By: JMM

OUTFALL 

ID

Q/D^2.5 V

(ft/s)

At (Eq. MD‐23) 3Yt

(ft)

Yt/D EXPANSION

FACTOR

4Lp (Eq. MD‐22)

(ft)

4Lp Min=3D

(ft)

4Lp Max=10D

(ft)

5Width

(ft)

3Assumed tailwater depth of 0.5‐feet at outfall.
4Length of protection begins at the toe of slope at the outfall.
5Width of riprap shall be a minimum of three times the storm outfall diameter.

V = Allowable Non‐Eroding Velocity

Yt = Tailwater Depth

Lp = Length of Protection

RIPRAP PROTECTION SIZING AT OUTFALLS (UDFCD,  SECTION 7.3)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
APPENDIX C 

Reference Documents 



STORM DRAINAGE FACILITIES  SECTION 800 
 

STANDARDS AND SPECIFICATIONS 1/2014 PAGE 800-6 

 DESIGN STORM RETURN PERIODS 
 

Land Use or Zoning Design Storm Return Period 
 Initial Storm Major Storm 
Residential 2-year 100-year 
Business 5-year 100-year 
Public Building Areas 5-year 100-year 
Parks, Greenbelts, etc. 2-year 100-year 
Open Channels and Drainage 
ways 

10 year 100-year 

Detention Facilities Water Quality and  
10 year 

100-year 

 



STORM DRAINAGE FACILITIES  SECTION 800 
 

STANDARDS AND SPECIFICATIONS 1/2014 PAGE 800-8 

TABLE 800-3 
 PERCENT IMPERVIOUS FOR RATIONAL METHOD 
 

LAND USE OR SURFACE 
CHARACTERISTICS 

PERCENT 
IMPERVIOUS 

Business  
Commercial Areas 95 
Neighborhood Areas 85 

Residential  
Single-Family * 
Multi-Unit (detached) 60 
Multi-Unit (attached) 75 
1/2 Acre Lot or Larger * 
Apartments 80 

Industrial  
Light Areas 80 
Heavy Areas 90 

Parks, Cemeteries  5 
Playgrounds 10 
Schools 50 
Railroad Yard Areas 15 
Undeveloped Areas  

Historic Flow Analysis 2 
Greenbelts, Agricultural 2 
Offsite Flow Analysis  
(when land use not defined) 45 

Streets  
Paved 100 
Gravel 40 

Drives and Walks 90 
Roofs 90 
Lawns, Sandy Soil  0 
Lawns, Clay Soil  0 

 
Note:  These Rational Formula coefficients may not be valid for large basins. 
 
* Refer to Urban Storm Drainage Criteria Manual for percent impervious values.   
 
813.06 Rainfall Intensities 
 
The rainfall intensities to be used in the computation of runoff using the Rational Method shall be 
obtained from the Rainfall Intensity Duration Curves for the Town of Erie, included in these 
STANDARDS AND SPECIFICATIONS. 



STORM DRAINAGE FACILITIES  SECTION 800 
 

STANDARDS AND SPECIFICATIONS 1/2014 PAGE 800-7 

813.03 Runoff Computations, Colorado Urban Hydrograph Procedure (CUHP) 
 
The CUHP method is generally applicable to basins greater than 90 acres. However, the CUHP is 
required for watershed areas larger than 160-acres. The procedures for the CUHP, as explained in 
the Urban Storm Drainage Criteria Manual, shall be followed in the preparation of drainage reports 
and storm drainage facility designs in the Town. The CUHP program requires the input of a design 
storm, either as a detailed hyetograph or as a 1-hour rainfall depth. The program for the latter using 
the 2-hour storm distribution recommended in the Urban Storm Drainage Criteria Manual generates 
a detailed hyetograph distribution. The 1-hour rainfall depths for the Town of Erie are presented in 
Table 800-2. 
 

Table 800-2 
TOWN OF ERIE 

ONE-HOUR RAINFALL DEPTH  
Design Storm Rainfall Depth (in.) 

2-Year 1.01 
5-Year 1.43 
10-Year 1.73 
50-Year 2.40 
100-Year 2.70 

 
 
The hydrograph from the CUHP program must be routed through any proposed conveyance facility 
using UDSWM or a similar method.   
 
813.04 Runoff Computations, Rational Method 
 
The Rational Method will be utilized for sizing storm sewers and for determining runoff 
magnitude from un-sewered areas. The limit of application of the Rational Method is 
approximately 160 acres. When the drainage basin exceeds 160 acres, the CUHP method shall be 
used. 
 
The procedures for the Rational Method, as explained in the Urban Storm Drainage Criteria 
Manual, shall be followed in the preparation of drainage reports in the Town. 
 
813.05 Runoff Coefficients 
 
Rational method runoff coefficients: The runoff coefficient (C) to be used in conjunction with the 
Rational Method will be calculated using the percent imperviousness shown in Table 800-3 as 
explained in the Urban Storm Drainage Criteria Manual. 
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SWMP PLAN ACKNOWLEDGEMENT 
 

SWMP Administrator Acknowledgement 
 
This SWMP for the Montex South project described herein was prepared by me or 
under my direct supervision in accordance with the provisions of the Colorado 
Department of Public Health and Environment (CDPHE) guidelines.  The SWMP has 
been prepared in accordance with good engineering, hydrologic and pollution control 
practices.   I acknowledge responsibility for preparation of this SWMP Plan.  
 
 
___________________________ 
 
J. Sean O’Hearn, PE, PG 
Registered Professional Engineer 
State of Colorado No. 33568 
 
Date _______________________ 
 
For and on behalf of Enertia Consulting Group 
 

 
 
Local Facility Acknowledgement 
 
Chartered Development Corporation certifies that the grading, erosion, and sediment 
control measures for Montex South, shall be constructed, inspected and maintained 
according to this SWMP. 
 
 
Chartered Development Corporation 
 
__________________________________ 
Name 
 
 
________________________________ 
Date               
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1.0 INTRODUCTION 
 
The following Storm Water Management Plan (SWMP) has been prepared on behalf of 
Chartered Development Corporation for land development activities including: clearing, 
grubbing and grading; constructing roads and infrastructure improvements; and 
constructing 144 multi-family residential units within a 10.2 acre area south of Ridge 
View Drive in Erie Colorado (the Project).  The goal of this SWMP is to identify possible 
pollutant sources that may contribute pollutants to storm water, and identify Best 
Management Practices (BMP’s) that, when implemented, will reduce or eliminate any 
possible water quality impacts.  The SWMP shall be implemented at the time the Project 
breaks ground, and revised as construction proceeds, to accurately reflect the 
conditions and practices at the Project site.  This SWMP has been prepared in general 
accordance with CDPHE Water Quality Control Division, Storm Water Program 
requirements.   
 
 
1.1 Name, Address and Telephone Number of General Permit Applicant 
 
Ward Ritter 
Chartered Development Corporation 
3160 Village Vista Drive, Suite 104 
Erie, CO  80516 
(303) 545-2554 
 
 
1.2 Name, Address and Telephone Number of SWMP Preparer 
   
J. Sean O’Hearn, PE, PG (CO PE No. 33568) 
Enertia Consulting Group, LLC 
1437 Larimer Street, Denver, CO  80202 
(720) 473-3131 
 
 
1.3 Name, Address and Telephone Number of Local Facility/SWMP Manager 
 
Chartered Development Corporation 
3160 Village Vista Drive, Suite 104 
Erie, CO  80516 
(303) 545-2554 
 
 
 
 
 
 
 



Storm Water Management Plan 
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2.0 PROJECT DESCRIPTION AND LOCATION 
 
The Project consists of developing 144 multi-family units and appurtenant infrastructure 
on a +/- 10.2 acre site, which is identified as the 1st Amendment of Vista Ridge Filing 
No. 12. The site is gently sloping from east to west with an existing slope of 
approximately 3.2%.  Existing ground cover consists of upland grasses.  There are no 
wetlands or other sensitive resource areas on the 10.2 acre Project site. 
 
The project is bounded to the north by Ridge View Drive, future commercial 
development to the east and south, and Detention Pond A1 to the west.  The adjacent 
major roadways are Mountain View Boulevard to the west, Sheridan Parkway to the 
east and East Baseline Road to the south.   
 
The Project is located in the southwest quarter of Section 33, Township 1 North, Range 
68 West of the 6th Principle Meridian.  The assigned latitude and longitude of the Project 
is 40.00260 and -105.01400, respectively.   
 
Additional Project information and anticipated construction activities are described in 
Sections 2.1 and 2.2 below.   
 
 
2.1 Project Purpose, Area of Disturbance and Total Construction Area 
  
The primary purpose of the Project is to construct roads, infrastructure and building 
pads required for 36 foundations (4 multi-family units per foundation) in Vista Ridge.  In 
order to complete the Project, an area of approximately 10.2 acres will be disturbed.  
For the purposes of this SWMP, this area is considered the total construction area.  This 
area is currently unimproved and generally covered with native vegetation (approx. 70-
80% coverage).   
 
 
2.2 Construction Description and Sequence 
 
Project construction activities generally include: installation of storm water BMP’s; 
clearing, grubbing and grading; installation of wet utilities (water, sanitary and storm) 
and road subgrade; concrete work including curb & gutter and sidewalks; installation of 
dry utilities (gas, electric, data/communications); asphalt paving; and fine grading & 
landscaping open space areas.  A general description of these construction activities is 
as follows. 
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2.2.1 Installation of BMP’s 

Erosion and sediment control BMP’s shown on Figure 1 including vehicle 
tracking control at Ridge View Drive, inlet protection (west side of site) and silt 
fence along the limit of grading will be installed prior to any clearing and 
grubbing.  Additional inlet protection, a concrete wash out area, and permanent 
seeding/mulching and other landscaping will be installed during the construction 
process.  Figure 2 illustrates the final BMP condition. 

2.2.2 Clearing, Grubbing and Grading 
The entire 10.2 acre area will be cleared, grubbed and rough graded.  Organics 
and other excess materials shall be stockpiled adjacent to Ridge View Drive.  
This designated stockpile area is illustrated on Figure 1.   

2.2.3 Overexcavation of Project Site 

Based on geotechnical requirements, the majority of the 10.2 acre area will be 
overexcavated to a maximum depth of 3’ below roads, sidewalks and driveways 
and 22’ below housing unit finished floor elevations.  The excavated soils will be 
removed, stockpiled, reconditioned and reinstalled as part of this Project.   

2.2.4 Installation of Wet Utilities and Ridge View Court Construction 

Ridge View Court, the Project access road will be rough graded prior to water, 
sanitary sewer and storm sewer installation.  Excess trench materials will be 
placed as engineered fill in the Ridge View Court alignment.  Once utilities have 
been installed, curb & gutter and sidewalks will be installed prior to road surface 
compaction, fine grading and asphalt paving. 

2.2.5 Concrete Work 

Once wet utilities are installed and road subsurface materials installed and 
compacted, concrete curb & gutter and adjacent sidewalks will be constructed.  
As shown on Figure 2, a concrete wash out area will be located adjacent to the 
vehicle tracking control prior to concrete work. 

2.2.6 Dry Utility Installation 

Natural gas lines will be installed off the back of curb and electric/data 
communication lines will be installed in the Xcel trench located in the Ridge View 
Court right of way. 

2.2.7 Landscaping/Seeding & Mulching Open Space Areas   

Stockpiled topsoil (if any) will be spread as needed over the graded ground 
surface in designated open space areas shown on Figure 2.  These areas will be 
landscaped or seeded and mulched in accordance with the Project landscape 
design plans to achieve stabilization requirements described in Section 5.4 of this 
SWMP.       
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2.3 Potential Sources of Pollution 
 
Soils within the construction area are classified as Type C and the primary potential 
pollutant source is exposed sediment.  Secondary potential sources of pollution include 
concrete wash activities (e.g., sidewalks, curb & gutter construction) and uncontained 
releases from construction vehicles or heavy equipment or stored hazardous materials 
(if any).  It is understood that the Project Contractor will implement a Spill Prevention, 
Control and Countermeasure (SPCC) Plan for the Project.  It is anticipated that 
information including: on-site vehicle fueling procedures; temporary storage of fuel, 
hydraulic fluids, lubricants or other hazardous materials (if any); available emergency 
response materials and equipment; and emergency response contact information and 
procedures will be included in the SPCC Plan. 
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3.0 EXISTING SITE CONDITIONS AND ADJACENT AREAS 
  
The Project site is generally unimproved and the existing ground surface is vegetated 
and slopes from east to west at an average grade of about 3.2 percent.  In general, the 
vegetative cover over the Project site is approximately 70-80 percent.  Existing soils are 
classified as Type C.  There are no wetland resource areas or other unique features on 
or near the Project site.  Surface water flows overland from east to west.   
 
The Project is located within a mixed use area in the Vista Ridge Planned Development.   
Currently, there are residential, institutional (school) and recreational (golf) 
developments adjacent to or surrounding Project.  There are no streams or lakes 
adjacent to or surrounding the Project site.  There are no anticipated allowable sources 
of non-storm water discharges at the Project Site.   
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4.0 EROSION AND SEDIMENT CONTROL MEASURES 
 
The Project will be developed on unimproved land within Vista Ridge.  Prior to clearing 
and grubbing the Project site, BMP’s will be installed.  As shown on Figure 1, proposed 
sediment controls to be installed prior to and during construction include: vehicle 
tracking control; inlet protection; silt fence; and soil stockpile area.  BMP construction 
details are shown on Figures 3 and 4.    
 
 
4.1 Vehicular Access 
 
Construction related vehicles will enter and exit the Project site via Ridge View Drive.  
Vehicle tracking control will be installed as shown on Figure 1.  Vehicle access will be 
controlled with construction markers (orange traffic cones).  Since the construction area 
is not open to the public, non-construction related traffic will be minimal.  The 
construction markers will direct non-construction related vehicles away from any 
construction areas.   
 
Earth moving equipment will likely remain at the Project site through project completion.  
Delivery vehicles (e.g., trucks entering with wet utility pipe and appurtenances, 
concrete, asphalt) may be exposed to soil but given the vehicle tracking control located 
at Ridge View Drive, sediment tracking shall be significantly reduced.  However, it is the 
contractor’s responsibility to ensure that: 
 

 Public streets shall be free of sediment and debris throughout Project 
construction; 

 Any sediment tracked onto public streets shall be cleaned by using a vacuum 
type street sweeper, a brush type street sweeper with dust control, or manually 
using shovels and brooms; 

 Public streets shall not be washed with water at any time; and  
 The SWMP Manager shall inspect streets on a regular basis.  The SWMP 

Manager shall complete inspections as soon as practical after a storm event and 
direct the cleanup sediment by the Contractor as necessary. 

 
 
4.2 Concrete Trucks 
 
Concrete trucks will enter and exit the Project site via Ridge View Drive.  Prior to leaving 
the construction site, the concrete truck trough shall be cleaned (if necessary) in the 
designated concrete wash area adjacent to the vehicle tracking control (shown on 
Figure 2).   
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5.0 INSPECTIONS AND RECORDKEEPING 
 
The Project area shall be routinely inspected by the Contractor’s SWMP Manager to 
ensure that installed erosion and sediment control measures are maintained in effective 
condition. Maintenance needs or additional controls identified during inspections shall 
be completed immediately or as soon as practical.   
 
 
5.1 Inspections 
 
Erosion and sediment control measures shall be inspected on a regular basis, at least 
one inspection every 2 weeks, to ensure that they are operating correctly.  Areas used 
for storage of construction materials and equipment; inlets, the vehicle tracking pad, and 
the entire perimeter of the disturbed area shall be inspected for evidence of, or the 
potential for, pollutants entering the drainage system.  Windblown litter will be policed 
on a daily basis.  Locations where vehicles enter or exit the Project construction area 
(Ridge View Drive) will be inspected for evidence of off-site sediment tracking as 
described in Section 4.1 of this SWMP.  
 
 
5.2 Timing of Inspections 
 
During construction, inspections will be performed at least once every two weeks, and 
within 24 hours of the end of a storm event that can cause erosion.  Where areas have 
been stabilized (as described in Section 5.4), inspections will be performed at least 
once every month until the CDPHE Storm Water Permit is terminated.   
 
“Winter Waiver” - During the winter when the ground is frozen for more than one month, 
and land disturbances activities have been suspended, inspections are not required 
until one month before thawing conditions.  The beginning and ending dates of the 
waiver period must be documented on the inspection report. 
 
 
5.3 Inspection Reports 
 
An inspection report (Appendix A of this SWMP) will be prepared and signed by the 
assigned individual after the completion of each inspection.  Any noted deficiencies 
shall be corrected as soon as practical after the inspection.  The reports shall be 
retained as part of this SWMP for at least three years from the date of final stabilization.   
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5.4 Stabilization Reports   
 
Pictorial records shall be used to establish initial and final stabilization. These records 
will kept on file with other construction records. A stabilization report (Appendix A of this 
SWMP) will be completed to document beginning and end dates of construction and 
ground surface stabilization/revegetation activities.  In disturbed areas, stabilization 
goals will be accomplished when all soil-disturbing activities have been completed and 
perennial vegetation has been established that is greater than or equal to 70% basal 
cover.  Establishment success must occur within two growing seasons in order to meet 
the standard.  A visual estimate of basal cover class using plots (such as the 
Daubenmire or Braun-Blanquet system) is the simplest monitoring protocol to perform.  
Monitoring is recommended at one year and two years following seeding so as to 
capture germination/growth of both cool and warm season species that are already 
present or were seeded.  Monitoring will be performed by qualified personnel trained in 
monitoring protocol implementation and plant identification.  Once stabilization is 
achieved, a Notice of Termination will be sent to the CDPHE removing this construction 
project for the SWMP permit requirements. 
 
 
5.5 Permit Requirements 
 
A copy of the applicable CDPHE General Permit for Storm Water Discharge from 
Construction Activities will be available from the Local Facility Contact/SWMP Manager 
or Contractor onsite.  The general permit number is ______________.    
 
 
5.6 Compliance with State & Local Regulations 
 
The Local Facility/SWMP Manager shall ensure compliance with applicable State, 
and/or local storm water permit and other regulatory requirements.  
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6.0 NON STORM WATER EVENTS 
 
This Project will generally involve earthwork, concrete work, wet and dry utility 
installation, road construction and open space landscaping/seeding & mulching.  
Possible non-storm water discharges resulting from the Project include dust 
suppression water, fire suppression water and air conditioning condensate from 
vehicles or construction trailers.  
 
Although bulk chemical or petroleum storage will not occur at the Project site, any such 
storage area would include secondary containment to prevent migration of a release.  
Potential chemical or petroleum leaks may occur from an onsite portable latrine, 
refueling of equipment, and leaks of lube oil or hydraulic fluid from construction 
equipment. 
 
The Project area shall be maintained in a neat, orderly condition during construction.  
Waste materials at the Project site shall be collected and disposed of promptly at 
appropriate waste disposal site.  A portable latrine may be used on site.  Any sanitary 
waste that is present at the site will be collected and disposed by a designated, licensed 
operator. All waste from materials imported to the construction site area are to be 
removed by the contractor for appropriate disposal.  No wastes of imported materials 
shall be buried, dumped or improperly disposed of.   
 
All equipment refueling shall occur in designated locations during daylight hours in 
accordance with the Project SPCC plan. It is anticipated that the refueling protocol 
requires that the operator constantly monitor the refueling process.  Each fuel truck shall 
be equipped with a complete spill kit (including materials such as a shovel, containers 
for contaminated soils, sorbent socks and pads). All spills are to be addresses 
immediately and reported in accordance with the Project SPCC plan. In addition the 
Project area shall be visually inspected as a part of the standard 14 day inspection for 
any signs of spills. 
 
Visual observation of leaks of equipment lube oils may be noted in the SWMP 
inspection report and corrected before daily operations begin.  As required, any spills 
will be contained and contaminated soils removed from Project area in accordance with 
SPCC Plan requirements.  Efforts to immediately repair any leaking equipment will be 
initiated.  If the construction site experiences a spill of any hazardous substance, oil, or 
condensate in an amount which exceeds a federal or state reportable quantity, the spill 
must be reported. Note: if a release of over 25 gallons to the surface soils or any 
amount that could potentially impact storm water runoff is recognized, the Town of Erie 
Storm Water Compliance Manager and CDPHE will be notified as described in the 
Project SPCC plan. 
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Stabilization Report



INSPECTION AND MAINTENANCE REPORT 
 
PROJECT NAME: Montex South Residential Development    DATE:     
 
During construction, inspections will be performed at least once every 14 calendar days, and within 24 hours of the end of a storm 
event of 1 inch or greater.  Where areas have been stabilized, or when runoff is unlikely due to winter or drought conditions, 
inspections will be performed at least once every month.   “Winter Waiver” - During the winter when the ground is frozen for more 
than one month, and land disturbances activities have been suspended, inspections are not required until one month before thawing 
conditions.  The beginning and ending dates of the waiver period must be documented here.     
 
Beginning date:           Ending Date:   
   
 Y N N/A COMMENTS 
1) In the disturbed areas of the construction site that 
have not been finally stabilized, is there evidence of, or 
potential for sediment entering the drainage system?  

    
 
 
 

2) Are the sediment control measures (silt fences, hay 
bales, VTC, Inlet and Outlet Protection, etc) operating 
correctly?   
 
2A) Have sediment controls been repaired or replaced 
where problems were noted? 

    
 
 
 
 
 

3) If applicable, in the areas used for storage of 
construction debris and construction chemicals, is there 
evidence of, or the potential for, pollutants to enter the 
drainage system? 

    
 
 
 

4) In locations where vehicles enter or exit the site, does 
sediment get tracked onto the road? 

    
 
 
 

5) If applicable, at discharge locations (where 
accessible) are the erosion control measures effective in 
preventing significant impacts to receiving waters?    

    
 
 
 

6) Were there any indications of spills from fueling 
trucks, equipment oil pans, or port-a-potties?  Were 
measures taken to clean up these sites? 

    
 
 
 

7) Any other issues to note?     
 
 
 

 
I hereby certify that this document and all attachments were prepared under my direction or supervision in accordance with a 
system designed to ensure that qualified personnel properly gathered the information submitted.  Based on my inquiry of the person 
or persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, 
true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, including the possibility 
of fine and imprisonment for knowing violations.   
        
         
Signature:______________________________     Date:______________________________   
 
 



STORM WATER MANAGEMENT PLAN 
CONSTRUCTION & STABILIZATION REPORT 

 
PROJECT NAME: Montex South Residential Development     
 
ESTIMATED TOTAL ACERAGE TO BE DISTURBED: _  ACRES 
(Length of Project X Width of R.O.W. ÷ 43,560) 
 
LIST ALL POTENTIAL DRAINAGES AND WATER CROSSINGS:     
DATES WHEN MAJOR CONSTRUCTION ACTIVITIES OCCUR: 
 
Surveying & Staking Date: 

Type of Vegetation: Dry Land Irrigated Land 

Estimated Vegetative Cover (%) Picture Taken Yes No 

ROW Clearing Date: 

Describe Activity:  

 

Initiate Construction Date: 

Describe Activity:  

 

Drainage Crossing Date: 

Describe Activity:  

 

Drainage Crossing Date: 

Describe Activity:  

 

Final Grading Date: 

Describe Activity:  

 

Reseeding Date: 

Type of Seed Applied: Dry Land Seed Mix Irrigated Land Seed Mix 

Final Stabilization Date: 

Estimated Vegetative 
Cover (%) 

Picture Taken Y N 

Controls/BMP’s Removed Date: 
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1.0 INTRODUCTION

Western Environment and Ecology, Inc. (Western Environment) was retained by Mr.

Ward Ritter, of the Chartered Development Corporation, to conduct a general survey of

ecological resources, including threatened and endangered species, wetlands, and other

significant habitats, on approximately 14.23 acres within the Town of Erie, Colorado.  Mr. Ritter

indicated that this study was in response to potential residential development of the site. 

The objectives of this study were to (1) establish presence/absence and potential habitat

of any federal or state threatened and endangered species on the property, (2) identify any

wetlands or other ecologically sensitive areas on and adjacent to the property, and (3) make

practical recommendations based on the results of the study.

View of the site from the east, Colorado National Golf Course to the right
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2.0 STUDY AREA

The project site consists of two parcels totaling approximately 14.23 acres within Section

33, Township 1 North, Range 69 West, within the Town of Erie, Weld County, Colorado (Figure

1).   The property is part of the Vista Ridge Subdivision located northeast of the intersection of

East Baseline Road and Mountain View Boulevard (Figure 2).  Ridge View Drive bisects the

project site into two parcels.  Colorado National Golf Course comprises the northern property

boundary, Primrose Preschool borders the property to the northwest, and the Northern Ridge

Baptist Church is present to the northeast.  Undeveloped properties surround the southern parcel

of the project.  Properties in dry-farm agricultural production border the site to the south and east,

while the lots comprising the western boundary are primarily covered with smooth brome

(Bromus inermis) and cheatgrass (Bromus tectorum).  Residential developments are present to

the north, west and southwest of the project site.  

The subject property was vacant at the time of the investigation.  The majority of the site

consisted of fallow dry-farm agricultural land dominated by Alfalfa (Medicago sativa). 

Additionally, a small hill, covered with smooth brome and cheatgrass, occurred on the

southwestern end of the site.  Bunch grass, short native grasses, and Russian thistle (Salsola

australis) were also present on the site.  No woody vegetation was present on the property.  The

approximate mean elevation of the property is 5,250 feet above sea level (USGS Frederick 7.5

Minute Quadrangle, 1994).  The topography is generally flat, with a gradual slope to the west. 

Site geology includes eolian clays, silts and sands overlying the Cretaceous Age Laramie

Formation (Tweto, 1979).  The USRCS classifies the soils as Ulm clay loam on 0 to 3% slopes. 

No streams or stream beds occur on the property. 
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Figure 1 - Project Location Map, 
14.23 Acres within Section 33,

 Township 1 North, Range 68 West, 
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Figure 2 - Site Map, 
14.23 Acres within Section 33,

 Township 1 North, Range 68 West, 
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3.0 METHODS

Species that are federally or state listed as threatened or endangered, including federally

proposed and candidate species, occurring or having historically occurred in Weld County were

considered for this study (Table 1).  The county classification was determined by following the

Colorado Field Office of the U.S. Fish and Wildlife Service’s county checklist (USFWS, 2011). 

The list was narrowed based on habitat requirements of the species relative to existing habitats

on the project.  

The property was surveyed on October 22 , 2014.  Information was collected onnd

topography, ecosystems, and species of flora and fauna found on and adjacent to the property. 

Photographs were taken, and emphasis was placed on potential habitat of threatened and

endangered species, and the presence of wetlands. 

View of the site from the south 
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Table 1.  Common name, scientific name, and status of federal and state threatened and endangered species that

could occur or historically occurred in the Colorado Piedmont (CDOW, 2008; USFWS, 2008).

Common Name Scientific Name Status1

Birds

Bald eagle Haliaeetus leucocephalus ST

Whooping crane Grus americana tabida FE, SE

Least Tern Sterna antillarum FE, SE

Mountain plover Charadrius montanus FPT, SC

Piping plover Charadrius melodus FT, ST

Mexican spotted owl Strix occidentalis lucida FT, ST

Plains Sharp-Tailed Grouse Tympanuchus phasianellus jamesii SE

Western burrowing owl Athene cunicularia ST

Lesser Prairie Chicken Tympanuchus pallidicinctus ST

Ferruginous Hawk Buteo regalis SC

Mammals

Black-footed ferret Mustela nigripes FE, SE

Preble’s meadow jumping mouse Zapus hudsonius preblei FT, ST

Canada Lynx Lynx canadensis FT, SE

Kit Fox Vulpes macrotis SE

Black-tailed prairie dog Cynomys ludovicianus SC

Amphibians

Boreal Toad Bufo boreas boreas     SE

Northern Leopard Frog Rana pipiens SC

Plants

Ute ladies’-tresses Spiranthes diluvialis FT

Colorado butterfly plant Gaura neomexicana coloradensis FT

Insects

Pawnee montane skipper Hesperia leonardus montana FT

Status Codes:  FE = Federally Endangered, FT = Federally Threatened, FPT = Federally Proposed as Threatened,1

FC = Federal Candidate, SE = State Endangered, ST = State Threatened, SC = State Concerned
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4.0  RESULTS AND DISCUSSION

4.1 Wetlands

No perennial waters, wetlands or obvious wetland habitat was observed on the project. 

Vegetation on the site was dominated by non-irrigated Alfalfa (Medicago sativa). 

Western Environment evaluated, to the best of our ability based upon site conditions at

the time of the survey, the three components of a jurisdictional wetland as defined in the US

Army Corp of Engineers, (ACOE) Wetland Delineation Manual (1987).  These components are:

1) Vegetation, 2) Soil and 3) Hydrology.  The ACOE Manual defines Nonwetlands as “including

upland areas that are neither deepwater aquatic habitats, wetlands, nor other special aquatic sites. 

They are seldom or never inundated, or if frequently inundated, they have saturated soils for only

brief periods during the growing season, and, if vegetated, they normally support a prevalence of

vegetation typically adapted for life only in aerobic soil conditions.” 

The U.S. Army Corps of Engineers (Corps) regulates the discharge of dredged or fill

materials into Waters of the U.S. under the authority of Section 404 of the Clean Water Act. 

Waters of the U.S. include ephemeral, intermittent and perennial streams, their surface connected

wetlands and adjacent wetlands, certain lakes, ponds, drainage ditches and irrigation ditches that

have a nexus to interstate commerce.

 It is the opinion of Western Environment that the proposed development, as shown on

Figure 2, does not impact waters or habitat subject to Corps regulations under Section 404 of the

Clean Water Act. 
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4.2 Wildlife Species Eliminated from Consideration as Occurring on the Project

The following threatened and endangered species that have historically been thought to

occur in Weld County were immediately ruled out of serious consideration for this project based

on available habitat: Mexican spotted owl,  whooping crane, least tern, Canada lynx, kit fox,

black-footed ferret, boreal toad, and Colorado butterfly plant.  

The Mexican spotted owl was eliminated because it requires forests that are not present

on the project.  The whooping crane was also eliminated due to rarity in Colorado, and no known

nesting or feeding habitat exists on or adjacent to the property.  Less than 20 sightings of

whooping cranes along the eastern plains and mountainous regions of Colorado have been

recorded since 1931 (Andrews and Righter, 1992).   The least tern inhabits sandy shorelines of

reservoirs, lakes, and rivers with bare sandy shorelines.  This shore bird is a casual to very rare

spring and fall migrant on the northeastern plains of Colorado, and is unlikely to occur on the

subject project. 

The Canada lynx is a rare forest-dwelling species of northern latitudes that feeds

primarily on snowshoe hares.  No lynx habitat or its prey exist on the subject site.  The kit fox is

only know to occur on Colorado’s desert slopes ranging from Montrose to Grand Junction.  The

black-footed ferret, which was eradicated from the Colorado Piedmont, has only been recently

reintroduced in small numbers in northern Larimer and Weld Counties.  These are experimental

populations under study by the US Fish and Wildlife Service. 

Colorado's only alpine species of toad, the boreal toad, has been found in spruce-fir

forests and alpine meadows at elevations between 7,000 and 12,000 feet.  The toad also requires

lakes, marshes, ponds, or bogs with shallow water for breeding.  These habitats do not exist on

the property.  

The Colorado butterfly plant has only been found in northern Larimer County in recent

years and is generally associated with streams that do not exist onsite (Colorado Native Plant

Society 1997). 
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Western burrowing owl, photo 

acquired on www.corbis.com.

4.3 Species Included in Survey 

Western Burrowing Owl (Athene cunicularia)

State Threatened

The burrowing owl is found primarily in eastern

Colorado as a summer resident.  Two aspects of the biology

of the western burrowing owl appear to influence both its

regional and local abundance: 1) it prefers areas of short

vegetation, and 2) it rarely, if ever, digs its own burrows. 

This migratory species is most often seen in Colorado during

the summer months.   Historically, burrowing owls were

common wherever there were prairie dog colonies in

northeastern Colorado.  During the inspection, no prairie dog

colonies were observed on the property. 

Bald Eagle (Haliaeetus leucocephalus)

State Threatened

The bald eagle was removed from the Federal Endangered and Threatened Species List

on July 9 , 2007.  Western Environment reviewed the Natural Diversity Information Sourceth

(NDIS) and identified no active or inactive bald eagle nests within on or adjacent to the project. 

In winter bald eagles are transient and use areas that provide feeding and roosting opportunities. 

There is no permanent water or large trees on the property, therefore, it is unlikely that any bald

eagles use the site.  The Colorado Oil and Gas Conservation Commission (COGCC) did not

indicate that a “Sensitive Wildlife Habitant” as defined by COGCC Series Rule 1200, for Bald

Eagle Nesting and Roosting, was located near the subject property. 
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Mountain Plover (Charadrius montanus)

State Concerned Species

Typical habitat characteristics of the mountain plover are a mixture of short vegetation,

bare ground, and a flat topography at both breeding and wintering locations.  This small

shorebird breeds in Colorado, and in parts of its breeding range the species commonly shows a

preference for prairie dog towns and sites that are heavily grazed by domestic livestock.  Prairie

dog grazing promotes the short grasses that the plover prefers, and their digging creates areas of

bare soil important for plover nesting.  Mountain plovers were proposed for federal listing as

threatened on February 16, 1999 (USFWS, 1999b), however the U.S. Fish and Wildlife Service

withdrew the proposal on September 8, 2003.  Mountain plovers breed in Eastern Colorado from

approximately April 1  through August 1 .  It is our opinion that no habitat conducive tost st

Mountain Plovers was observed on the project. 

Piping Plover (Charadrius melodus)

Federally Threatened, State Threatened 

This small shorebird can be found on very sparsely vegetated beaches, mudflats and

sandy areas near water on shores and islands.  Piping Plovers usually arrive in Colorado in late

April or early May, and leave when the nesting cycle is completed, or by late August.  Nesting

populations have been documented in eastern Colorado along the South Platte and Arkansas

River drainages.  Food sources for Piping Plovers include insects, crustaceans and other small

aquatic animals.  Plovers feed along beaches, especially in areas where waves have washed up

debris (CDOW, 1994).  Due to the lack of sandbars or mud-flats in the vicinity of the project, it

is unlikely to occur. 

Plains Sharp-Tailed Grouse (Tympanuchus phasianellus jamesii)

State Endangered

The Plains Sharp-Tailed Grouse historically occurred on Colorado’s eastern grasslands. 

Grouse habitat is characterized by rolling hills with Gambles oak, sage brush, service berries and
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grassy glades.  This grouse is a resident from Alaska east to the Hudson Bay, and south to

northern New Mexico.  Currently, Colorado populations occur in Douglas County, northern and

eastern Weld County, and Logan County east of Sterling.   No known populations of the Plains

Sharp-Tailed Grouse are known to occur in proximity to the subject project (CDOW, 2008).  

Lesser Prairie Chicken (Tympanuchus pallidicinctus) 

State Threatened   

Historically, this bird occupied the grasslands of Texas, Oklahoma, New Mexico, Kansas

and southeastern Colorado.  It prefers sandy grassland areas abundant in midgrasses, sandsage

and yucca.  The majority of Colorado breeding pairs occur in the southeastern portion of the state

in Baca, Prowers, Kiowa and Cheyenne Counties, and for the most part, on the Comanche

National Grasslands near Campo.  No known populations of the Plains Sharp-Tailed Grouse are

known to occur in proximity to the subject project (CDOW, 2008). 

Ferruginous Hawk (Buteo regalis)

State Concerned 

This hawk is known to occur throughout eastern Colorado and in northwestern Colorado. 

In Colorado, the species is a common winter resident, but is considered an uncommon summer

resident on the eastern plains (Andrews and Righter, 1992).  Areas that could be potential nesting

sites include large trees, rock outcrops, manmade structures such as windmills and power poles,

or the ground.  These birds often can be seen associated with prairie dog colonies, which they

utilize for foraging.  This hawk, as are all birds of prey, is federally protected under  the

Migratory Bird Species Act. 
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Preble’s meadow jumping mouse

Preble’s Meadow Jumping Mouse 

(Zapus hudsonius preblei)

Federally Threatened, State Threatened

Typical Preble’s habitat has been described as “well-

developed plains riparian vegetation with relatively

undisturbed grassland and a water source in close

proximity,” and “dense herbaceous vegetation

consisting of a variety of grasses, forbs and thick

shrubs” (Armstrong et al., 1997).  Although any

vegetation could offer cover and hibernacula for

Preble’s, the species is mostly known from habitat

containing shrub cover, such as willow or narrow-

leaf cottonwood. 

Preble’s are known to regularly range

outward into adjacent uplands to feed and hibernate. 

For this reason, the U.S. Fish and Wildlife Service generally requires a 300 foot development

buffer from the edge of the 100 year flood plain.  Although Weld County is not contained within

the USFWS Denver Metropolitan area Block Clearance Zone (BCZ), riparian habitat with a

permanent water source likely suitable to Preble’s was not observed on or adjacent to the project

site.    

Black-tailed Prairie Dog (Cynomys ludovicianus)

Former Candidate for Federal Listing, State Concerned

The U.S. Fish and Wildlife Service was petitioned to list the black-tailed prairie dog as a

threatened species in July of 1998.  The agency determined on February 3 , 2000, that listing therd

species was warranted, but it was precluded because other species were in greater need of

protection (USFWS, 2000).  The black-tailed prairie dog was added to the candidate list, and the

species’ status was reviewed annually.  On August 12 , 2004 the USFWS determined that theth

black-tailed prairie dog no longer meets the Endangered Species Act definition as threatened, and
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Ute Ladies’-Tresses Orchid

was removed as a candidate for federal listing.  The City of

Erie, and Weld County have prepared Administrative

Procedures and Policies for Prairie Dog Management.  The

inspection of the subject property identified no prairie dog

colonies. 

Ute Ladies’-Tresses Orchid (Spiranthes diluvialis)

Federally Threatened

This orchid usually occurs in “...old stream

channels, alluvial terraces, wet meadows, and other sites

where the soil is saturated to within 18" of the surface at

least temporarily during the growing seasons” (USFWS,

1992).  The eastern Colorado populations of species are

located in mesic riparian meadows in relict tall grass

prairie areas near Boulder Creek, South Boulder Creek,

and Saint Vrain Creek in Boulder County, Colorado, and in

mesic meadows in the riparian woodland understory along

Clear Creek in Jefferson County, Colorado (USFWS 50

CFR Part 17).   One population was historically identified in Weld County east of Greeley near

Crow Creek in 1856, but is now considered extirpated.  Soil conditions and vegetation

composition of known Spiranthes sites suggest that wetlands regulated by the Corps under the

Clean Water Act qualify as potential Spiranthes habitat.  Orchid surveys are required in Boulder

and Jefferson Counties, and in the 100-year flood plains and perennial tributaries of the South

Platte River, Fountain Creek, and the Yampa Rivers if construction is expected to impact these

areas (USFWS 1992).  Generally, these surveys must be completed during blooming season (July

20 to August 31).  It should be noted that the survey is only required in areas where proposed

construction activities are to occur in potential Spiranthes habitat, and only when a Federal

permit (for instance a permit to place fill materials into a Waters of the U.S. under Section 404 of

the Clean Water Act) or Federal funding is utilized for an activity in those habitats.  If a Federal
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permit or funding is needed for an activity on the project, the agency responsible for issuing the

permit or providing the funds would consult the Service to determine how the action may affect

the species or its designated critical habitat.  The Service would then work with the agency

and/or landowner to modify the project and minimize impacts.  No perennial waters occur on the

property, nor is Spiranthes designated Critical Habitat.  It is the opinion of Western Environment

that Spiranthes does not inhabit the project.  

Pawnee montane skipper (Hesperia leonardus montana)

Federally Threatened 

This butterfly occurs in dry, open Ponderosa pine woodlands at an elevation range of

6,000 to 7,000 feet within the Pikes Peak Granite formation.  Assessment of the skipper indicates

that the insect’s habitat is centered near Deckers, Colorado, with their range estimated to be 37.9

square miles (USFWS, 1998).  The adult butterflies emerge from their pupae in late July for

feeding and mating.  The females then deposit their eggs on the leaves of blue grama grass, the

larval food supply.  Little is known about the larval and pupal stages of the species.  Recent

surveys of the skipper suggest that their populations may be at an all time high (recorded) after

the Hayman Fire of 2002 (Colorado Natural Heritage Program, January 2005).  This is likely due

to the necessity of fire to remove trees, and promote herbaceous grass growth including blue

grama and gayfeather on the forest floor.  The subject project does not occur in known Pawnee

montane skipper habitat.  

   

Other Wildlife

Western Environment did not observed any wildlife on, or adjacent to the project site. 
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5.0  CONCLUSIONS AND RECOMMENDATIONS

At the time of the survey, no threatened or endangered species or their obvious habitat

were seen on the subject site.  Additionally,  no wetlands or Waters of the U.S. subject to

regulation under Section 404 of the Clean Water Act occur on the project.  

 No ecological issues were identified with the site.      
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Cultural Resource File Search – Montex South at Vista Ridge 
 
A cultural resource file search was conducted by History Colorado on October 30, 2014.  
The file search included historical, cultural resources, archaeological and 
paleontological data base review.  As shown on the attached History Colorado letter 
and USGS map, 5 sites and 2 surveys were located in the vicinity of the project area.  
Further analysis indicates that the site 5WL3356 is located in the Montex South area.  
Based on information provided by History Colorado (See attached email dated 
10/31/14), site 5WL3356 is classified as an Isolated Find. That means a single or few 
artifacts with no evidence for any longer use or occupation were all that was found. In 
the case of 5WL3356, the item found was a single piece of historic glass. Isolated finds 
are not eligible, by definition, to the National Register of Historic Places. 



18544_s/18544_sy 
 

 HISTORY COLORADO 
 Office of Archaeology and Historic Preservation 

1200 Broadway, Denver, Colorado 80203 
 
 
Mr. Sean O’Hearn 
Enertia Consulting Group 
1437 Larimer Street, 
Denver, CO 80202 
 
 
October 30, 2014 
 
Re:  Vista Ridge Filing 14, Montex at Vista Ridge 
      File Search No. 18544 
 
At your request, the Office of Archaeology and Historic Preservation has conducted a search of the Colorado Inventory of Cultural 
Resources located in the following areas: 
 

PM      T R S 

6th 1N 68W 33 

5 sites and 2 surveys were located in the designated area(s). 
 
If information on sites in the project area was found, detailed information follows the summary.  If no sites or districts were found, 
but surveys are known to have been conducted in the project area, survey information follows the summary. We do not have 
complete information on surveys conducted in Colorado, and our site files cannot be considered complete because most of the state 
has not been surveyed for cultural resources.  There is the possibility that as yet unidentified cultural resources exist within the 
proposed impact area. 
 
Therefore, in the event there is Federal or State involvement, we recommend that a professional survey be conducted to identify any 
cultural resources in the project area, which are eligible to be listed in the National Register of Historic Places.  We look forward to 
consulting with you regarding the effect of the proposed project on any eligible cultural resource in accordance with the Advisory 
Council on Historic Preservation Procedures and the Preservation and Protection of Historic and Cultural Resources (36 CFR 800).  
Please provide this office with the results of the cultural resource survey for our review of professional adequacy and compliance 
with regulations. 
 
If you have any questions, please contact the Office of Archaeology and Historic Preservation at (303) 866-3395 or 3392. 
 
Thank you for your interest in Colorado's cultural heritage. 
 
Richard Wilshusen   Kevin Black 
Deputy State Historic Preservation Officer for Archaeology Assistant State Archaeologist 
State Archaeologist 
 
*Information regarding significant archaeological resources is excluded from the Freedom of Information Act.  Therefore, legal 
locations of these resources must not be included in documents for public distribution.  
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Sean O'Hearn

From: ., HC_FileSearch
Sent: Friday, October 31, 2014 8:07 AM
To: Sean O'Hearn
Subject: Re: new file search in Erie CO

Hi Sean, 
 
Sure I can measure those distances.  From the ditch, 5WL3356 is due west 305 meters (1000 feet), and from 
Highway 7 it is due north 140 meters (459 feet).   
 
Again, sorry I wasn't able to definitively say whether these resources were in or out.  I usually can work from a 
map of a project area and do that. 
 
One thing to note is 5WL3356 was just what is called an Isolated Find.  That means a single or few artifacts 
with no evidence for any longer use or occupation were all that was found.  In the case of 5WL3356 it was just 
a single piece of historic glass.  Isolated finds are not eligible, by definition, to the National Register of Historic 
Places. 
 
Bob 
 
 
On Thu, Oct 30, 2014 at 3:03 PM, Sean O'Hearn <sean.ohearn@enertiacg.com> wrote: 

Thanks for the help Bob.  The only resource area that may be on the site is 5WL.3356.  Using your system, can you 
approximately measure the distance from 5WL.3356 to the irrigation ditch and to SH 7?  That will help us locate our site 
on your map, in lieu of sending a shape file (we don’t have that capability). 

  

This has certainly been the most interesting site we’ve worked on together!  Thanks again.  Sean  

  

From: ., HC_FileSearch [mailto:hc_filesearch@state.co.us]  
Sent: Thursday, October 30, 2014 10:57 AM 

 
To: Sean O'Hearn 
Subject: Re: new file search in Erie CO 

  

Hi Sean, 
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Thanks for sending that other map.  It does help a bit more, but one of the problems is we work on quad maps 
here and our quad maps display the area before all those subdivisions went in so it's a little hard to rectify 
locations because there has been so much development in the area.  I used the coordinate you provided as well. 

  

I'm sure the ditch is just east of your project area.  I think the other site and three isolated finds are within or 
quite near your project area.  I've attached a screenshot of our GIS with the resources labelled, and possibly you 
can use that to verify if these resources are within the vicinity of your project.  

  

Sorry I'm not able to nail this one down as precisely as I'd like.  I normally can.  If you'd happen to be able to 
provide a shapefile of the 14.2 acre parcel I could use that to definitively say which are in or out.   

  

Bob 

  

  

  

On Thu, Oct 30, 2014 at 10:11 AM, Sean O'Hearn <sean.ohearn@enertiacg.com> wrote: 

Thanks Bob.  For the entire section, it makes sense that there are cultural resource sites given the mining activity that 
occurred in the region.  Is it possible to assess only the specific 14.2 acre site and surrounding area?  I’ve attached a 
better site plan that may help.  Also, in the application I sent yesterday, I included the lat and long of the center of the 
study area if that helps too (40.002409, ‐105.014137). 

  

Thanks in advance for the further review and please add another $8 charge for the additional work.  It’s probably the 
most reasonable data request fee in all of Colorado.  Enjoy the day.  Sean 

  

From: ., HC_FileSearch [mailto:hc_filesearch@state.co.us]  
Sent: Thursday, October 30, 2014 9:58 AM 
To: Sean O'Hearn 
Subject: Re: new file search in Erie CO 

  

Hi Sean, 
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Here are the results for this file search.  I couldn't quite tell from the map the exact location of the 14.2 acre 
parcel, so the five resources are in the general vicinity of the SW quarter of Section 33.  I included the 
Community Ditch, though it looks like your parcel is west of the ditch from the map. 

  

Let me know if you have any questions. 

  

Bob 

  

Robert Cronk  
Cultural Resource Information/GIS Specialist  
History Colorado-OAHP  
1200 Broadway, Denver, CO 80203  
ph 303-866-5216 

Robert.cronk@state.co.us 

  

On Wed, Oct 29, 2014 at 4:14 PM, Sean O'Hearn <sean.ohearn@enertiacg.com> wrote: 

Hi Bob, hope you have a good evening.  When you get a chance, could you process the attached file search 
request.  I’ve attached a vicinity map to the application in case it helps. 

  

As always, thanks. 

  

Sean 

  

J. Sean O’Hearn, PE, PG 

Enertia Consulting Group 

1437 Larimer Street 

Denver, CO 80202 

  

(720) 473-3131 

sean.ohearn@enertiacg.com 
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!
Chartered!Development!Corporation!
1965!Fairway!Pointe!Drive!
Erie,!Colorado!80516!
!
Attn:! Mr.!Ward!Ritter!
!
Re:! Preliminary!Geotechnical!Engineering!Report!
! Fairways!at!Vista!Ridge!Residential!Development!
! Ridge!View!Drive!and!Mountain!View!Boulevard!
! Erie,!Colorado!
! PCH!Project!No.!12.139.13!
!

Pickering!Cole!&!Hivner,!LLC!(PCH)!has!completed!a!preliminary!geotechnical!engineering! investigation!

for! the! proposed! residential! development! to! be! located! east! of! the! subject! intersection! in! Erie,!

Colorado.! This! study! was! performed! in! general! accordance! with! our! Proposal! and! Agreement! for!

Services!executed!April!24,!2013. 
 
This! letter! summarizes! subsurface! conditions! and! key! geotechnical! considerations.! The! entire! report!

should! be! read! and! used! for! site! design! preliminary! structure! design,! and! construction! planning!

purposes.!Particular!attention!should!be!given!to!the!items!noted!below!and!to!the!section!of!the!report!

titled!General!Comments!for!an!understanding!of!the!report!limitations.!

!

• Subsurface! Conditions:! Existing! fill,! consisting! of! lean! clay! and! claystone! bedrock! fragments! was!

encountered! in! Boring!Nos.! 1! and! 4! and! extended! to! a! depth! of! about! 4! feet! below! existing! site!

grade.!The!nearKsurface!soils!encountered! in! the!remainder!of! the!borings!at! the!site!consisted!of!

lean! clays! with! varying! amounts! of! sand.! Sedimentary! claystone! and! sandstone! bedrock! was!

encountered!below! the! fill! and!native! clays! at! depths! ranging! from!about! 4! to! 10! feet! below! the!

ground! surface! and! extended! to! the! full! depth! of! exploration.! ! Groundwater!was! encountered! in!

two!of!the!eight!borings!at!depths!ranging!from!about!19!to!20!feet!below!existing!site!grade.!!!

!

• Expansive!Soils!and!Bedrock:!The!clay!overburden!soils!and!underlying!claystone!bedrock!materials!

have!variable!swell!potential,!ranging!from!low!to!very!high.!!This!report!provides!recommendations!

to!help!mitigate!the!effects!of!soil!shrinkage!and!expansion.!!However,!even!if!these!procedures!are!

followed,! some!movement! and! at! least! minor! cosmetic! cracking! in! the! structures,! flatwork,! etc.!

should! be! anticipated.! Even!with! the!measures! recommended! in! this! report,! this!movement!may!

cause!minor!cosmetic!distress!that!is!common!in!this!geologic!region.!!
!

• Foundations! and! Floor! Slabs:! Considering! the! size! and! type! of! construction! planned! and! the!
subsurface! conditions! encountered! in! our! test! borings,!we! have! evaluated! two! foundation! systems!

that!can!be!considered!for!support!of!the!structures!on!the!site.!These!include!deep!foundations!such!

as!straight!shaft!piers!(caissons),!micropiles,!or!helical!piles!drilled!into!bedrock!or!shallow!foundations!
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such!as!spread!footings!or!postKtensioned!slabs.!We!feel!that!deep!foundations!best!mitigate!the!risk!

of!postKconstruction!movement!where!expansive!soils!are!present.!It!has!been!our!experience!that!this!

alternative! is! typically! cost! prohibitive! for! large! residential! buildings,! such! as! the! planned! fourKplex!

“Manor!Home”!buildings.*

!
If!the!use!of!shallow!foundations!is!desired,!in!our!experience!the!expansive!potential!of!the!clay!soils!

and! bedrock!may! be! reduced! by! subexcavation,!moisture! conditioning,! and! recompaction! of! these!

materials.! This! process! does! not! mitigate! the! potential! for! movement! as! effectively! as! deep!

foundations,! however,* we* believe* that* the*magnitude* of* movement* can* be* reduced* to* tolerable*

levels*by*supporting*shallow*foundations*and*floor*slabs*on*a*sufficient*zone*of*properly*compacted*
fill.*In*general,*we*believe*onRsite*soils*would*be*acceptable*for*use*in*this*fill*zone.*Additional*details*
are*discussed*in*the*report.*

!

• Pavement!Design!and!Structural!Sections:!Based!on!the!poor!quality!clay!soils!and!assumed!traffic!
volumes,!we!estimate!lightKduty!pavements!for!automobile!parking!areas!should!include!a!minimum!

of!5K½!to!6!inches!of!asphalt!concrete!or,!alternately,!5!inches!of!Portland!cement!concrete.!!HeavyK

duty!pavements!such!as!fire!lanes,!main!drive!isles,!and!driveways!should!include!a!minimum!of!6K½!

to!7!inches!of!asphalt!concrete!or,!alternately,!6!inches!of!Portland!cement!concrete.'

'
The! Town! of! Erie! typically! requires! the! use! of! a! composite! section! of! asphalt! concrete! over!

aggregate!base!course!and!the!Town!Standards!also!require!the!installation!of!edge!drain!behind!the!

curb!along!public!roads.!These!measures!will!be!required!for!any!public!roadway!improvements!and!

should!be!considered!for!private!roadway!construction!as!well.'
!

• Surface!Drainage:! The!amount!of!movement!associated!with! foundations,! floor! slabs,!pavements,!

etc.!is!typically!related!to!the!wetting!of!underlying!supporting!soils.!Therefore,!it!is!imperative!that!

surface! water! be! directed! away! from! foundations! and! other! critical! elements! where! movement!

must!be!held! to! a!minimum.! The! recommendations!outlined! in! the! “Surface!Drainage”! section!of!

this!report!should!be!used!by!the!project!Civil!Engineer!to!develop!grading!plans!that!promote!rapid!

runoff!of!storm!water.!Landscaping!should!be!designed!to!minimize!the!amount!of!irrigation!needed!

in!proximity!of!the!foundations.!

!

This*report*should*not*be*used*for*final*structural*design.!Supplemental!exploration!is!required!for!final!

design!(typically!a!minimum!of!one!boring!per!structure!is!recommended!in!this!geologic!region).!These!

additional! services! will! be! used! to! develop! final! structural! design! parameters! and! to! confirm! and/or!

modify!the!preliminary!recommendations!and!conclusions!contained!in!this!report.!!

!



Preliminary!Geotechnical!Engineering!Report! Pickering,*Cole,*&*Hivner!
Fairways!at!Vista!Ridge!–!Erie,!Colorado! !
PCH!Project!No.:!12.139.13!
!

iv!

!
We! appreciate! being! of! service! to! you! in! the! geotechnical! engineering! phase! of! this! project,! and! are!

prepared!to!assist!you!during!the!construction!phases!as!well.!!Please!do!not!hesitate!to!contact!us!if!you!

have! any! questions! concerning! this! report! or! any! of! our! testing,! inspection,! design! and! consulting!

services.!

!

Sincerely,!

Pickering,*Cole*&*Hivner*
!

!

!

!

Glenn!D.!Ohlsen,!P.E.! Andrew!J.!Garner,!P.E.!
Staff!Engineer! Senior!Project!Manager!

!

!

!

!
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!

INTRODUCTION!

!

This! report! contains! the! results! of! our! preliminary! geotechnical! engineering! exploration! for! the!

proposed! residential! development! to! be! located! east! of! the! intersection! of! Ridge! View! Drive! and!

Mountain!View!Boulevard!in!Erie,!Colorado.!!

!

The!purpose!of!these!services!is!to!provide!initial!subsurface!information!and!geotechnical!engineering!

recommendations!relative!to:!

!

• Subsurface!soil!and!bedrock!conditions!

• Groundwater!conditions!

• Site!preparation!and!earthwork!

• Preliminary!structure!foundation!alternatives!

• BelowKgrade!construction!

• Floor!slab!construction!

• Preliminary!pavement!sections!

• Surface!and!subsurface!drainage!

!

The! recommendations! contained! in! this! report! are! based! upon! the! results! of! field! and! laboratory!

testing,! engineering! analyses,! our! experience! with! similar! soil! conditions,! similar! projects,! and! our!

understanding!of!the!proposed!project.!

!!

PROJECT!INFORMATION!

!

Based! on! the! information! provided,! we! understand! that! the! project! will! include! the! construction! of!

approximately!56!singleKfamily!cluster!homes!and!24!fourKplex!“Manor!Home”!apartment!buildings!on!

approximately!14!acres!of!vacant! land.!The!site! is! located!east!of! the! intersection!of!Ridge!View!Drive!

and!Mountain!View!Boulevard!and!includes!Lot!33!of!Vista!Ridge!Subdivision!and!Lot!2,!Vista!Ridge!Filing!

No.!2!Minor!Subdivision.!Approximately!4!acres!of!the!property!is!located!north!of!Ridge!View!Drive!and!

the!remainder!of!the!property!is!located!south!of!Ridge!View!Drive.!!

!
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We!understand!that!the!proposed!singleKfamily!residences!will!include!one!to!two!stories!of!woodKframed!

construction! over! concrete! basement! foundations.!We!understand! the! apartment! buildings!will! include!

two! stories! of! wood! framing! over! at! grade! foundations.! We! assume! that! all! structures! will! include!

attached,!atKgrade!garages.!

!

The!site!was!previously!graded!as!part!of!the!overall!development,!however,!we!assume!some!grading!of!

the! site!will! be! required! to! install! infrastructure!and!provide! site!drainage.!We!estimate! that!maximum!

earthen! cut! and! fill! depths! on! the! order! of! about! 5! to! 8! feet! could! be! required,! exclusive! of! any! subK

excavation!that!may!be!necessary!to!mitigate!swell!potential!of!the!expansive!soils!and!bedrock!known!

to!be!present!in!the!area.!

!

Other! major! site! development! will! include! the! installation! of! utilities,! as! well! as! the! construction! of!

private! asphalt! concrete! and/or! Portland! cement! concrete! parking! areas,! and! site! landscape!

improvements.!We!assume!that!roadways!within!the!development!will!be!privately!maintained!and!not!

subject!to!the!Town!of!Erie!roadway!design!standards.!

!

If!our!assumptions!noted!herein!are!inaccurate!or!if!you!have!additional!information!that!may!be!useful,!

please!forward!at!your!convenience.!

!

SITE!EXPLORATION!PROCEDURES!

!

The! scope! of! the! services! performed! for! this! project! included! a! preliminaryKphase! subsurface!

exploration!program,!laboratory!testing,!and!engineering!analysis.!

!

Field!Exploration:!Our!scope!of!services! included!geotechnical!exploration!of! the!subsurface!materials!

by! advancing! eight,! widelyKspaced! test! borings! on! the! site,! shown! on! the! Boring! Location! Diagram!

included! in! Appendix! A.! ! Borings! were! advanced! to! depths! ranging! from! about! 25! to! 35! feet! below!

existing!site!grades!with!a!truckKmounted!drilling!rig!utilizing!4Kinch!diameter,!solidKstem!auger.!

!

Our! field! engineer! recorded! lithologic! logs! of! each! boring! during! the! drilling! operations.! At! selected!

intervals,!samples!of!the!subsurface!materials!were!obtained!by!driving!Modified!California!splitKbarrel!

samplers.! Penetration! resistance!measurements!were!obtained!by!driving! the! sample!barrels! into! the!

subsurface!materials!with! a! 140Kpound!manual! hammer! falling! 30! inches.! The! penetration! resistance!

value!is!a!useful!index!to!the!consistency,!relative!density!or!hardness!of!the!materials!encountered.!

!

Groundwater! measurements! were! conducted! in! each! boring! at! the! time! of! site! exploration! and! a!

minimum!of!two!days!later.!!

!

Laboratory!Testing:!Samples!retrieved!during!the!field!exploration!were!returned!to!our!laboratory!for!

observation! by! the! project! geotechnical! engineer,! and!were! classified! in! general! accordance!with! the!

Unified!Soil!Classification!System!described!in!Appendix!C.!!Samples!of!bedrock!were!classified!in!general!
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accordance!with!the!general!notes!for!Rock!Classification.!At!that!time,!an!applicable!laboratoryKtesting!

program!was!formulated!to!determine!engineering!properties!of!the!subsurface!materials.!Following!the!

completion!of! the! laboratory! testing,! the! field!descriptions!were! confirmed!or!modified! as!necessary,!

and!Boring!Logs!were!prepared.!These!logs!are!presented!in!Appendix!A.!

!

Laboratory! test! results! are! presented! in! Appendix! B.! These! results! were! used! for! the! geotechnical!

engineering!analyses!and!the!development!of!foundation!and!earthwork!recommendations.!Laboratory!

tests!were!performed!in!general!accordance!with!the!applicable!local!or!other!accepted!standards.!

!

Selected!soil!and!bedrock!samples!were!tested!for!the!following!engineering!properties:!

!

• Water!content!

• Dry!density!

• Consolidation/Swell!

• MoistureKDensity!relationship!

• Grain!size!

• Plasticity!Index!

• Water!soluble!sulfates!

• Remolded!swell!potential!

!

SITE!CONDITIONS!

!

The! site! is! located!east!of! the! intersection!of!Ridge!View!Drive!and!Mountain!View!Boulevard! in!Erie,!

Colorado.!!As!discussed,!approximately!4!acres!of!the!property!is!located!on!the!north!side!of!Ridge!View!

Drive,!with!the!remainder!located!south!of!that!roadway.!!!The!northern!parcel!is!bound!by!a!golf!course!

(Colorado! National! Golf! Club)! to! the! north! and! private! schools! (Vista! Ridge! Academy! and! Primrose!

School)!to!the!east!and!west.!!The!southern!parcel!is!bound!by!undeveloped!land!on!the!east!and!south,!

and!a!large!soil!stockpile!and!regional!stormwater!detention!area!to!the!west.!!

!

Vegetation! includes!a!sparse!to!moderate!growth!of!native!grasses!and!weeds.!We!were!not!provided!

with!any!topographic!information,!however,!the!site!appears!to!slope!gently!down!to!the!west,!with!the!

exception! of! the! soil! stockpile.!We!estimate! that! the! overall! topographic! relief! to! be! on! the! order! of!

about! 20! feet! or!more! across! the! site.! Site! drainage!was! generally! in! the! form! of! sheet! surface! flow!

directed!to!the!west.!

!

SUBSURFACE!CONDITIONS!

!

Geology:! ! Surficial! geologic! conditions! at! the! site,! as! mapped! by! the! U.S.! Geological! Survey! (USGS)!

(1Colton,! 1977),! primarily! consist! of! Loess! (Mantles! preKBroadway! alluvium)! of! Pleistocene! Age.! ! These!

materials!are!described!as!fineKgrained!silt,!clay!and!sand.!!Thickness!of!this!is!reported!up!to!12!feet.!!

!

Bedrock!underlying!the!surface!units!consists!of!the!Laramie!Formation!of!Upper!Cretaceous!Age.!!The!

upper!part!of!the!formation!is!reported!to!include!claystone,!shale,!sandy!shale,!and!scattered!lenticular!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1! Colton,! R.B.,! and!Anderson,! L.W.,! 1977,!Preliminary*Geologic*Map*of* the* Erie*Quadrangle,* Boulder,*Weld,* and*Adams* Counties,*
Colorado,*United!States!Geological!Survey,!Map!MFK882.!
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beds!of!sandstone!and!lignite.!The!thickness!of!this!upper!unit!is!reported!to!be!on!the!order!of!600!to!

700!feet!in!thickness.!

!

Mapping!completed!by!the!Colorado!Geological!Survey!(2Hart,!1972)!indicates!the!site!includes!soils!and!

bedrock!considered!to!possess!“High!to!Very!High!Swell!Potential”.! !The!expansive!materials!generally!

include!the!clay!overburden!soils!and!clayey!bedrock.!

!

Due! to! the! relatively! flat!nature!of! the!site,!geologic!hazards!at! the!site!are!anticipated! to!be! low.! ! In!

addition,!based!upon!review!of!the!maps!showing!the!extent!of!mining!in!the!BoulderKWeld!coal!field!for!

the!area! (3Roberts,!Hynes,!and!Woodward,!2001),! the!project! is! located!outside!of!areas! identified!as!

being! underlain! by! past!mine!workings.! ! A! detailed! evaluation! of! subsidence! potential! is! beyond! the!

scope! of! this! study.! ! However,! it! is! our! opinion! that! the! planned! construction! should! not! cause!

significant!subsidence.!!

!

Due!to!the!relatively!flat!nature!of!the!site,!other!geologic!hazards!at!the!site!are!anticipated!to!be!low.!!

Seismic!activity!in!the!area!is!anticipated!to!be!low,!and!the!property!should!be!relatively!stable!from!a!

structural!standpoint.!!With!proper!site!grading!around!proposed!structures,!erosional!problems!at!the!

site!should!be!reduced.!

!

Soil!and!Bedrock!Conditions:!Existing!fill,!consisting!of! lean!clay!and!claystone!bedrock!fragments!was!

encountered!in!Boring!Nos.!1!and!4!and!extended!to!a!depth!of!about!4!feet!below!existing!site!grade.!

The!nearKsurface! soils!encountered! in! the! remainder!of! the!borings!at! the! site!consisted!of! lean!clays!

with!varying!amounts!of!sand.!Sedimentary!claystone!and!sandstone!bedrock!was!encountered!below!

the! fill! and! native! clays! at! depths! ranging! from! about! 4! to! 10! feet! below! the! ground! surface! and!

extended!to!the!full!depth!of!exploration.!

!

Field!and!Laboratory!Test!Results:!Field! test! results! indicate! that! the!native!and! fill!clay!soils!are!very!

stiff!to!hard!in!consistency.!!The!bedrock!is!medium!hard!to!very!hard!in!hardness.!!

!

Samples!of!the!existing!clay!soils!and!claystone!bedrock!exhibited!moderate!to!very!high!expansion!upon!

wetting! in! our! laboratory.!WaterKsoluble! sulfate! testing! indicated!moderate! to! severe! concentrations!

ranging!from!300!to!1,600!parts!per!million!(ppm).!

!

Groundwater!Conditions:!Groundwater!was!encountered!in!Boring!4!at!a!depth!of!about!21!feet!below!

existing! site! grade! during! drilling.! The! other! borings! remained! dry! immediately! after! drilling.! ! When!

checked!a!minimum!of!two!days!later,!groundwater!was!encountered!in!Boring!Nos.!4!and!8!at!depths!of!

about!19!to!20!feet!below!grade.!!Groundwater!was!not!present!in!the!remaining!borings!at!that!time.!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2!Hart,!Stephen!S.,!1972,!Potentially*Swelling*Soil*and*Rock*in*the*Front*Range*Urban*Corridor,*Colorado,!Colorado!Geological!Survey,!

Sheet!1!of!4.!
3!Roberts,!S.B.,!Hynes,!J.L.,!and!Woodward,!C.L.,!2001,!Maps*showing*the*extent*of*mining,*locations*of*mine*shafts,*adits,*air*shafts,*

and*bedrock*faults,*and*thickness*of*overburden*above*abandoned*coal*mines*in*the*BoulderRWeld*coal*field,*Boulder,*Weld,*and*
Adams*Counties,*Colorado,!United!States!Geological!Survey,!Geologic!Investigations!Series!IK2735.!
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These!observations!are!only!representative!of!the!locations!explored!at!the!time!of!our!exploration!and!

may!fluctuate!seasonally,!particularly!in!the!southern!lower!extents!of!the!site.!

!

Based!upon!review!of!U.S.!Geological!Survey!Maps!(4Hillier,!et!al,!1983),!regional!groundwater!beneath!

the!project!area!is!mapped!as!an!area!where!localized!waterKtable!aquifers!occur!in!colluvial!and!aeolian!

deposits,!and!in!sedimentary!bedrock.!!Depth!to!water!table!generally!ranges!from!5!to!20!feet.!!

!

ENGINEERING!RECOMMENDATIONS!

!

Geotechnical! Considerations:! Based! on! the! information! obtained! from! our! subsurface! exploration,!

laboratory! testing,! and! a! cursory! review! of! geologic! conditions,! it! is! our! opinion! that! the! site! appears!

suitable! for! development! of! the! proposed! project! provided! the! recommendations! in! this! report! are!

followed.!The!following!primary!geotechnical!considerations!were!identified:!

!

• Expansive!Soils!and!Bedrock:!Expansive*soils*and*bedrock*are*a*geologic*hazard*that*is*present*at*
this* site* and* will* impact* the* design,* construction,* and* performance* of* foundations,* exterior*
flatwork,*pavements*and*other* features*of* the*development.!Geologic!mapping!by! the!USGS!and!

our!laboratory!test!data!indicate!the!clay!soils!and!bedrock!materials!range!from!low!to!very!highly!

expansive.!These!materials!are!common!in!vicinity!of!the!site,!and!when!subjected!to!normal!postK

construction! wetting,! commonly! result! in! uneven! floor! slabs! or! foundation! movement! causing!

mostly!cosmetic!distress!such!as!uneven!door!and!window!frames,!drywall!cracking,!etc.!The*risk*of*
this*distress*will*increase*if*excessive*wetting*or*drying*of*the*expansive*soils*is*allowed*to*occur.*

This* wetting* could* be* due* to* excessive* irrigation,* poor* surface* drainage,* water* line* breaks,* or*
other*items*outside*of*our*control.*Therefore,*site*maintenance*is*critical.'
!

Based! on! our! experience! with! similar! materials! and! testing! of! select! samples! from! this! site,! we!

believe!that!subexcavation,!adding!significant!moisture,!and!recompaction!of!these!soils!will!result!

in! significantly! reducing! the! expansive! potential! of! the! native! soils! and! bedrock! (essentially! “preK

swelling”!the!materials).!This!process! is!commonly!used!to!substantially!reduce,!but!not!eliminate,!

the!risk!of!movement!and!distress!associated!with!this!geologic!hazard.!

!

• Foundations! and! Floor! Slabs:! Considering! the! size! and! type! of! construction! planned! and! the!
subsurface! conditions! encountered! in! our! test! borings,!we! have! evaluated! two! foundation! systems!

that!can!be!considered!for!support!of!the!structures!on!the!site.!These!include!deep!foundations!such!

as!straight!shaft!piers!(caissons),!micropiles,!or!helical!piles!drilled! into!bedrock!(caissons)!or!shallow!

foundations! such! as! spread! footings! or! postKtensioned! slabs.! We! feel! that! deep! foundations! best!

mitigate! the! risk!of!postKconstruction!movement!where!expansive!soils!are!present.! It!has!been!our!

experience!that!this!alternative!is!typically!cost!prohibitive!for!large!residential!buildings,!such!as!the!

planned!fourKplex!Manor!Home!buildings.*

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4!Hillier,!Donald!E.;!and!Schneider,!Paul!A.,!Jr.,!1979,!Depth*to*Water*Table*(1976R1977)*in*the*BoulderRFort*CollinsRGreeley*Area,*Front*
Range*Urban*Corridor,*Colorado,!United!States!Geological!Survey,!Map!IK856KI.!
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!
If!the!use!of!shallow!foundations!is!desired,!in!our!experience!the!expansive!potential!of!the!clay!soils!

and! bedrock!may! be! reduced! by! subexcavation,!moisture! conditioning,! and! recompaction! of! these!

materials.! This! process! does! not! mitigate! the! potential! for! movement! as! effectively! as! deep!

foundations,! however,* we* believe* that* the*magnitude* of* movement* can* be* reduced* to* tolerable*
levels*by*supporting*shallow*foundations*and*floor*slabs*on*a*sufficient*zone*of*properly*compacted*

fill.**In*general,*we*believe*onRsite*soils*would*be*acceptable*for*use*in*this*fill*zone.*Additional*details*
are*discussed*below.*
!

Earthwork!and!Site!Development:!

!

• General! Considerations:! The! following! presents! our! initial! recommendations! for! site! preparation,!

excavation,! subgrade! preparation! and! placement! of! engineered! fills! on! the! project! based! on! the!

limited!plans!provided!and!common!construction!methods.!As!the!design!plans!are!finalized,!these!

recommendations!should!be!refined!accordingly.!

!

All!earthwork!on!the!project!should!be!observed!and!evaluated!by!PCH.!The!evaluation!of!earthwork!

should!include!observation!and!testing!of!engineered!fills,!subgrade!preparation,!foundation!bearing!

soils!and!other!geotechnical!conditions!exposed!during!the!construction!of!the!project.!

!

• Site!Preparation:!Strip!and!remove!existing!vegetation,!debris,!and!any!other!deleterious!materials!

from! the! site.! Stripped!materials! consisting!of! vegetation!and!organic!materials! should!be!wasted!

from!the!site!or!stockpiled!for!use!in!reKvegetation!of!nonKstructural!areas!of!the!site.!

!

It! is! anticipated! that! excavations! for! the! proposed! construction! can! be! accomplished! with!

conventional! heavyKduty! earthmoving! equipment.! However,! excavations! penetrating! the! bedrock!

may!require!ripping!or!jackKhammering!to!advance!excavations.!

!

The! stability! of! the! site! subgrade! may! be! affected! by! precipitation,! proximity! to! groundwater,!

detention! ponds,! repetitive! construction! traffic,! or! other! factors.! If! unstable! conditions! are!

encountered! or! develop! during! construction,! workability! may! be! improved! by! scarifying! and!

aeration.!!Gravel!augmentation!or!chemical!treatment!could!also!be!considered!for!very!soft!areas.!

!

• Fill!Materials:!The!onKsite!materials!are!generally!considered!suitable! for!use! in! fill! zones!beneath!

structures!and!new!pavements.!Evaluation!of!the!stockpiled!soils!was!not! included!in!our!scope!of!

services,!however,!if!similar!to!the!onKsite!materials,!the!stockpiled!materials!may!be!reKused!as!fill!

on!the!site.! !Clay!soils!and!bedrock!materials!should!be!processed!to!a!soilKlike!consistency,!with!a!

maximum!fragment!size!of!about!2!to!3!inches.!All!fill!soils!will!require!moisture!conditioning!prior!to!

compaction.!

!
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Imported!soils!(if!required)!should!conform!to!the!following:!

! Percent!finer!by!weight!

Gradation! !(ASTM!C136)!

!

6" .................................................................................................................................... 100!

3"...............................................................................................................................70K100!

No.!4!Sieve.................................................................................................................50K100!

No.!200!Sieve...............................................................................................................20K60!

!

• Liquid!Limit ...................................................................................................... 45!(max)!

• Plasticity!Index ................................................................................................. 20!(max)!

• Maximum!expansive!potential!(%)* ......................................................................... 1.0!

!

*Measured!on!a!sample!compacted!to!approximately!95!percent!of!the!ASTM!D698!maximum!

dry!density!at!about!optimum!water!content.!!The!sample!is!confined!under!a!500!psf!surcharge!

and!submerged.!

!

Fill!Placement!and!Compaction:!Subgrade!soils!beneath!new!fill,!engineered!fills!used!to!bring!the!site!

to!construction!grade,!fill!beneath!structures,!and!other!backfill!soils!should!be!placed!and!compacted!

according!to!the!recommendation!in!the!following!table:!

!

Criteria! Recommended!values!

Lift!Thickness! 8!to!12!inches,!depending!on!compaction!equipment!

Moisture!Content!Range!

• Clay!soils:!+1%!to!+4%!over!optimum!

• Imported!Sand!soils:!K2%!below!to!+3%!above!optimum!

• Pavement!areas:!Optimum!to!+2%!above!optimum!!

Compaction!

OnKsite!clays:!ASTM!D698!standard!Proctor!dry!density!

• Upper!fill!soils!and!subgrade!soils:!95%!minimum!

• >!12!ft!below!finished!grade:!98%!minimum!

Imported!sands:!ASTM!D1557!modified!Proctor!dry!density!

• Below!foundations:!98%!minimum!

• All!other!areas:!95%!minimum!

!

At!a!minimum,!fill!soils!placed!for!site!grading,!beneath!structures,!utility!trench!backfill,!and!pavement!

subgrade! soils! should! be! tested! to! confirm! that! earthwork! is! being! performed! according! to! our!

recommendations! and!project! specifications.! Subsequent! lifts!of! fill! should!not!be!placed!on!previous!

lifts!if!the!moisture!content!or!dry!density!is!determined!to!be!less!than!specified.!We!also!recommend!

that!the!inKplace!fill!materials!comprised!of!onKsite!clay!be!tested!for!expansion!potential!frequently!to!

that!the!fill!mass!is!low!expansive.!

!
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Excavation! and! Trench! Construction:! Excavations! into! the! native! clays! and! bedrock! are! expected! to!

stand!on!relatively!steep!temporary!slopes.!All!excavations!should!be!sloped,!shored,!and/or!dewatered!

in!the!interest!of!safety!following!local!and!federal!regulations,! including!current!OSHA!excavation!and!

trench!safety!standards.!Individual!contractors!are!responsible!for!providing!OSHA!competent!personnel!

to!evaluate!the!safety!of!excavations!on!the!site!daily.!

!

The! soils! to! be! penetrated! by! the! proposed! excavations! may! vary! significantly! across! the! site.! The!

contractor! should! verify! that! similar! conditions! exist! throughout! the! proposed! area! of! excavation.! If!

different! subsurface! conditions! are! encountered! at! the! time! of! construction,! the! actual! conditions!

should!be!evaluated!to!determine!any!excavation!modifications!necessary!to!maintain!safe!conditions.!

!

As! a! safety!measure,! it! is! recommended! that! all! vehicles! and! soil! piles! be! kept! to! a!minimum! lateral!

distance! from! the! crest! of! the! slope! equal! to! no! less! than! the! slope! height.! The! exposed! slope! face!

should!be!protected!against!the!elements.!

!

Preliminary! Structure! Foundation! Design:! As! discussed,! foundation! designs! should! be! based! on!

additional! subsurface!exploration!and!analyses! for! each!building.!We!have!evaluated! the!use!of!deep!

and! shallow! foundation! systems! for! support! of! the! proposed! residential! structures! at! the! site.! ! Deep!

foundations!would!include!grade!beams!supported!on!straight!shaft!drilled!piers!(caissons),!micropiles,!

or! helical! piles! drilled! into! bedrock.! Shallow! foundations! would! include! spread! footings! or! postK

tensioned!slabKonKgrade!foundations!bearing!either!on!a!zone!of!tested!and!approved!engineered!fill.!!

!

Deep!Foundations:!Straight!shaft!drilled!piers!(caissons)!socketed!into!the!deeper!bedrock!materials!

are! commonly! used! in! this! region! to!mitigate! the! risk! of! postKconstruction!movement! associated!

with!wetting!of! the!expansive! soils/bedrock.! !We!are!available! to!discuss! the!use!of!micropiles!as!

well.!Helical!piles!are!most!likely!not!feasible!due!to!the!shallow!bedrock!conditions.!

!

Drilled!piers! are!designed! to!extend! through! the!upper! zones!of! expansive!materials! to!bear! in! the!

deeper! bedrock!materials! that! are! not! as! likely! to! experience! significant!movements.! CastKinKplace!

concrete! grade! beams! are! used! to! span! between! piers,! and! a! void! space! is! constructed! below! the!

grade!beam.!

!

Based!on!our! limited! study!and! the! shallow!bedrock!beneath!most!of! the! site!drilled!pier! lengths!

would! likely! range! from!about! 35! to!40! feet! from!current! site! grades.!Drilling! to! the! likely!design!

depths!should!be!possible!with!the!heavyKduty!caisson!drill!rigs!commonly!used!in!the!area.!

!

Some! hard! bedrock! lenses! should! be! anticipated,! and! the! drilling! contractor! may! need! to! use!

specialized!drilling!equipment!or!techniques!to!achieve!the!required!length/penetration!below!these!

lenses.!

!
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Our! experience! in! the! area! suggests! that! the! bedrock! formation! can! also! contain! waterKbearing!

seams.!This!condition,!if!encountered!during!drilling,!will!at!least!require!the!use!of!a!concrete!pump!

truck! with! a! tremie! extension! to! discharge! concrete! at! the! bottom! of! the! pier! hole! in! order! to!

displace!excessive!water.!Where!dry!or!relatively!dry!conditions!are!encountered!during!pier!drilling!

and!no!caving!of!the!overburden!soil!occurs,!it!will!probably!be!possible!to!construct!the!pier!using!

“drill!and!pour”!construction!methods.! In!some!cases,!groundwater! flows!could!require!the!use!of!

temporary! steel! casing! to!maintain! the! sides! of! the! shafts!while! completing! drilling! and! concrete!

placement,!however,!we!believe!these!areas!will!be!relatively!isolated.!

!

Shallow!Foundations!with!Deep!Overexcavation:!Shallow!foundations!can!also!be!considered!at!this!

site! provided! the! expansive! soils! and! bedrock! are! substantially! mitigated! to! reduce! the! risk! of!

movement.! The! use! of! spread! footings! can! be! considered! for! singleKfamily! residential! construction,!

however,!we!understand!that!postKtensioned!slabKonKgrade!foundations!are!also!being!considered!for!

support!of! the!Manor!Homes.! In*our*opinion,* the*use*of* these*shallow*foundations*should*only*be*

considered*if*movement*can*be*tolerated.*If*movement*must*be*minimized,*deep*foundations*should*

be*used.!

!

In!order!to!reduce!movement!to!levels!that!can!normally!be!tolerated,!subexcavation!of!the!expansive!

soils! would! be! required.! These! onKsite! soils! would! then! be! processed,! moisture! conditioned! and!

recompacted! to! provide! a! zone! of! lowKexpansive! fill! beneath! foundations.* * Based* on* our* widely*

spaced*test*borings,*we*estimate*that*deep*subexcavation*will*need*to*extend*a*minimum*depth*of*

10*feet*below*the*lowest*foundation*bearing*depth.*

*

Based! on! our! experience! with! shallow! foundations,! including! postKtensioned! slabs,! foundation!

movements,! even! after! subexcavation,! could! result! in! periodic,! and! possibly! seasonal,! cosmetic!

distress!to!drywall,!window!frames,!door!fames!and!other!features.!Movements!should!be!reduced!

and! tend! to!be!more!uniform!when!bearing!on! the! recommended! zone!of! fill.! !We!estimate! that!

total! foundation!movement! on! the! order! of! about! 1! to! 2! inches! could! still! be! possible.!Excessive*

movement* could* occur* should* the* subsurface* soils* become*wetted* to* significant* depths,* which*

could* result* in* potential* excessive* movement* and* severe* cracking.! This! could! be! due! to! over!

watering!of!landscaping,!poor!drainage,!improperly!functioning!drain!systems,!and/or!broken!utility!

lines.! ! Therefore,! it! is! imperative! that! the! surface! drainage! recommendations! contained! in!

subsequent!sections!of!this!report!be!followed.!

!

Below^Grade! Construction:! Based! on! current! groundwater! conditions,! we! believe! that! basement!

construction!should!be!feasible!on!the!site.! !PostKconstruction!perched!groundwater!typically!develops!

at!the!bottom!of!basement!excavations!since!the!subsurface!soils!are!relatively!impermeable!and!tend!

to! trap! water.! To! collect! this! perched! groundwater,! to! limit! impact! to! foundationKbearing! soils,! and!

prevent! the! water! from! entering! basement! areas,! installation! of! a! perimeter! foundation! drainage!

system!is!recommended!around!the!perimeter!of!the!basement!excavation.!!

!
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Normally,!the!drain!systems!would!be!constructed!around!the!exterior!of!the!foundation!and!would!be!

used! to! collect! water! that!would! tend! to! accumulate! at! the! base! of! the! foundation! excavation! after!

completion! of! development.! Foundation! drainage! systems! would! typically! include! a! properly! sized!

perforated!pipe,!embedded!in!gravel,!designed!to!discharge!flows!into!the!storm!sewer!system!or!to!a!

sump!pit!where!water!could!be!pumped!to!a!suitable!discharge.!We!are!available!to!provide!additional!

recommendations!regarding!the!design!and!installation!of!a!perimeter!drain!systems!around!all!belowK

grade!portions!of!the!structures.!

!

Seismic!Considerations:!Based!on!the!soil!and!bedrock!conditions!encountered!in!the!test!holes!drilled!

on!the!site,!we!estimate!that!portions!of!the!site!may!be!classified!as!Seismic!Site!Class!C!according!to!

the!2012! International!Building!Code! (Table!1613.5.2).! The!Seismic!Site!Class!was!estimated!based!on!

extrapolation!of!data!beyond!the!deepest!depth!explored,!using!methods!allowed!by!the!code.!Actual!

shear!wave!velocity!testing/analysis!and/or!exploration!to!100!feet!was!not!performed.!!

!

Floor!Slab!Design!and!Construction:! !As!discussed,!expansive!materials!are!present!on! this! site.! Floor!

slabs! placed! on! these! materials! may! be! subject! to! potentially! excessive! movement.! This! movement!

could!result! in!cosmetic!distress!such!as!drywall!cracking!and!distress!of!other!elements!supported!on!

the! floor! slab.! Where* deep* foundations* (drilled* piers)* are* utilized,* we* recommend* the* use* of* a*
structural* floor* system* suspended* above* the* subgrade* soils* and* supported* on* the* deep* foundation*

elements.!!
!

Conventional!slabKonKgrade!floors!may!be!considered,!however,!to!reduce!the!movement!slabs!should!

bear!on!a!zone!of!low!expansive!engineered!fill!soils!as!discussed!above!for!shallow!foundations.!Based!

on!our!limited!evaluation,!we!estimate!that!movement!of!conventional!slabKonKgrade!floors!bearing!on!

at! least! 10! feet! of! engineered! fill!may! still! be! subject! to! about! 1! to! 2! inches!of! total!movement.! The!

owner/endKuser!must!accept!the!risk!of!this!floor!movement.!

!

The!movement! estimates! outlined! above! assume! that! the! other! recommendations! in! this! report! are!

followed.! Some! movement! can! typically! be! accommodated! using! typical! expansive! subgrade!

precautions!in!the!design!and!construction!of!conventional!slabKonKgrade!floors.!Additional*movement*

could* occur* should* the* subsurface* soils* become*wetted* to* significant* depths,* which* could* result* in*

potential* excessive* movement* causing* uneven* floor* slabs* and* severe* cracking.! We! typically!

recommend!minimal!landscaping!be!installed!and!downspouts!be!hardKpiped!to!storm!sewer!systems!as!

described!in!subsequent!sections!of!this!report.!

!

The!following!additional!recommendations!are!typically!provided!for!conventional!slabKonKgrade!floors:!

!

• Positive! separations! and/or! isolation! joints! should! be! provided! between! slabs! and! all!

foundations,!columns!or!utility!lines!to!allow!independent!movement.!

!

• Control! joints! should! be! provided! in! conventional! slabs! to! control! the! location! and! extent! of!

cracking.!
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!

• Typically,! a! minimum! 2Kinch! void! space! is! recommended! below! nonKbearing! partition! walls!

placed!on!the!floor!slab.!!As!an!alternative,!this!“slip!joint”!is!often!framed!above!partition!walls.!

Some!movement!and!cosmetic!distress!to!drywall!and!other!finishes!could!occur!if!this!is!done.!

!

• Special! framing! details! should! be! provided! at! doorjambs! and! frames!within! partition!walls! to!

avoid! potential! distortion.! ! Partition! walls! should! be! isolated! from! suspended! ceilings.! The!

isolation!should!be!checked!and!maintained!throughout!the!life!of!the!project.!

!

• Interior!trench!backfill!placed!beneath!slabs!should!consist!of!onKsite!soils,!moisture!conditioned!

and!compacted!in!accordance!with!recommended!specifications!outlined!below.!

!

• The!use!of!a!vapor! retarder!may!need!to!be!considered!beneath!concrete!slabs!on!grade!that!

will!be!covered!with!wood,!tile,!carpet!or!other!moisture!sensitive!or! impervious!coverings,!or!

when!the!slab!will!support!equipment!sensitive!to!moisture.!!When!conditions!warrant!the!use!

of!a!vapor!retarder,!the!architect,!slab!designer!and/or!contractor(s)!should!refer!to!ACI!302!for!

procedures!and!cautions!regarding!the!use!and!placement!of!a!vapor!retarder.!

!

• Floor!slabs!should!not!be!constructed!on!frozen!subgrade.!

!

• Other!design!and!construction!considerations,!as!outlined! in!Section!302.1R!of! the!ACI'Design'

Manual,!are!recommended.!

!

Preliminary! Private! Pavement! Thickness! Design:! The! preliminary! design! of! private! pavements! for! the!

project!is!based!on!the!procedures!outlined!in!the!1993!Guideline'for'Design'of'Pavement'Structures!by!the!

American! Association! of! State! Highway! and! Transportation! Officials! (AASHTO)! and! the! Colorado!

Department!of!Transportation!(CDOT).!Any!public!improvements!will!have!to!be!designed!in!accordance!

with! Town! of! Erie! standards,! which! would! include! additional! subsurface! investigation! for! pavement!

thickness!design.!

!

The! referenced! design! methods! are! based! on! the! subgrade! soil! support! properties! and! anticipated!

traffic!values.!!

!

• Expansive!Subgrade!Mitigation!and!Subgrade!Support:!Flexible!(asphalt!cement!concrete,!AC)!and!rigid!

(Portland!cement!concrete,!PCC)!pavements!supported!on!the!expansive!soils!and!bedrock!will!move!

and!may! crack! due! to! soil! shrink! and! swell.! ! Subexcavation,!maintaining! proper! surface! drainage!

behind! curbs! and! sidewalks,! providing! edge! drains,! chemical! stabilization! and! other!methods! can!

help! reduce! the!distress.!However,! even! if! these! recommendations!are! followed,! some!pavement!

distress! (such! as! longitudinal! “edge”! cracking,! etc.)! should! be! anticipated! and! may! need! to! be!

repaired.!It!may!be!possible!to!further!reduce!movement!and!distress!if!significantly!more!expensive!

measures!are!used.!We!are!available!to!discuss!additional!alternatives!with!you.!
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!

To! reduce! potential! movements! and! distress! beneath! private! pavements! to! a! level! typically!

considered! acceptable! in! this! geologic! region,! we! recommend! pavement! subgrade! soils! be!

subexcavated,!moisture!conditioned,!and!replaced!as!engineered!fill.!!Based!on!our!experience!and!

current!CDOT!recommendations,!subexcavation!on!the!order!of!5!feet!below!main!drives!and!3!feet!

below! parking! lot! pavements! will! generally! provide! adequate! reduction! in! surface! deflection! for!

these! low! speed! roadways.! Existing! soils! should! be! subexcavated,! moistureKconditioned! and!

recompacted!to!95!percent!of!standard!Proctor!density! (ASTM!D698)!at!moisture!contents!between!

optimum!to!3!percent!above!optimum.!!Stabilization!of!these!soils!may!also!be!required!to!provide!a!

stable!base!for!paving.!

!

Based!on!the!properties!of!the!poorest!quality!subgrade!soils,!we!have!estimated!a!resilient!modulus!

of!3,025!psi!for!the!subgrade!soils.!

!

• Assumed! Traffic:!We! assume! that! pavements! associated! with! the! project! will! include! private! drive!

lanes,! driveways,! fire! lanes,! and! surface! parking! for! automobiles! and! light! trucks.! We! assume! that!

private!pavements!will! include!asphalt! concrete! or! Portland! cement! concrete.!Any! improvements! to!

adjacent! public! roadways! will! need! to! be! designed! and! constructed! according! to! the! governing!

standards!

!

Based! on! our! experience! with! similar! projects,! the! following! traffic! criteria! were! used! for!

determining!pavement!thicknesses!using!a!design!life!of!20!years:!

!

• Driveways!and!parking!stalls!K!maximum!daily!traffic!of!1,000!cars!per!day!(equivalent!singleKaxle!

loads,!ESAL's!of!22,000)!

• Main!site!access!drives!and!fire!lanes!–!up!to!5!trips/day!by!singleKaxle!delivery!trucks!per!day,!1!

combinedKaxle!truck!per!day!and!1!trash!truck!per!day,!plus!maximum!daily!traffic!of!1,000!cars!

per!day!(73,000!ESAL’s)!

!

The! owner! should! review! these! assumptions,! and! we! should! be! contacted! to! confirm! or! modify!

these!resulting!pavement!sections,!if!needed.!

!
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• Pavement!Sections:!Recommended!alternatives!for!flexible!and!rigid!pavements!are!summarized!for!

each!traffic!area!as!follows:!

!

Preliminary!Pavement!Thickness!(Inches)!

Traffic!Area! Alternative! Asphalt!Concrete!
Surface!

Aggregate!Base!
Course!

Portland!Cement!
Concrete!

A! 5K½!to!6! KK! KK!

B! 3K½!to!4! 7!to!8! KK!
Light^Duty!

Automobile!!and!Light!Truck!

Parking!Only!
C! KK! KK! 5!

A! 6K½!to!7! KK! KK!

B! 4!to!4K½! 9!to!10! KK!
Heavy^Duty!

Private!Drives,!Fire!Lanes,!

Delivery!truck!access!
C! KK! KK! 6!

!

Pavement! thicknesses! recommended! are! based! on! approved! subgrade! materials! being! properly!

moisture!conditioned!and!compacted!prior!to!paving.!The!Town!of!Erie!typically!requires!the!use!of!

a!composite!section!for!public!roadways!(Alternative!B!outlined!above!for!each!type!of!paved!area).!

In!addition,!Town!of!Erie!standards!require!that!the!base!course!be!drained!by!installing!edge!drains!

behind!curbs.!These!measures!should!also!be!considered!to!reduce!the!potential!for!distress!for!the!

private!pavements!associated!with!this!project.!

!

A! proofroll! of! the! subgrade! soils! should! also! be! performed! prior! to! paving! and! any! soft/yielding!

areas! remediated.! Paving!materials! used! at! the! site! should!meet! current! Town! of! Erie! and! CDOT!

specifications.!

!

Future!performance!of!pavements!constructed!on!the!subgrade!soils!at!this!site!will!be!dependent!

upon!several!factors,!including:!

!

• Maintaining!stable!moisture!content!of!the!subgrade!soils.!

• Providing!for!a!planned!program!of!preventative!maintenance.!

!

Minimizing!excess!moisture,!which!can!reach!the!subgrade!soils,!can!enhance!the!performance!of!all!

pavements.! Preventative!maintenance! should! be! planned! and! provided! for! an! ongoing! pavement!

management! program! in! order! to! enhance! future! pavement! performance.! ! Preventative!

maintenance!activities!are!intended!to!slow!the!rate!of!pavement!deterioration!and!to!preserve!the!

pavement!investment.!

!

Final! Grading,! Landscaping,! and! Surface! Drainage:! All! grades! must! be! adjusted! to! provide! positive!

drainage!away!from!structures!during!construction!and!maintained!throughout!the!life!of!the!proposed!

project.! Infiltration! of! water! into! utility! or! foundation! excavations! must! be! prevented! during!
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construction.! Landscaped! irrigation! adjacent! to! foundations! should! be! eliminated! where! possible! or!

minimized!to!only!limited!drip!irrigation.!!

!

Water! permitted! to! pond! near! or! adjacent! to! the! perimeter! of! the! structures! (either! during! or! postK

construction)!can!result!in!significantly!higher!soil!movements!than!those!discussed!in!this!report.!!As!a!

result,!any!estimations!of!potential!movement!described!in!this!report!cannot!be!relied!upon!if!positive!

drainage!is!not!obtained!and!maintained,!and!water!is!allowed!to!infiltrate!the!fill!and/or!subgrade.!!

!

Exposed! ground! should! be! sloped! at! a!minimum!of! 10!percent! grade! for! at! least! 10! feet! beyond! the!

perimeter!of!the!buildings,!where!possible.!We!understand!that!this!may!not!be!feasible!in!all!unpaved!

areas! due! to! ADA! access! requirements! and! other! required! design! features.! In! these! areas,! exterior!

grades! should! be! sloped! as! much! as! possible! down! to! area! drain! systems,! swales,! and/or! sidewalk!

chases!to!facilitate!drainage.!Downspouts!could!also!be!connected!to!area!drain!systems!to!help!reduce!

wetting.! If! this! is! not! possible,! roof! drain! flows! should! be! directed! onto! pavements! or! discharge! a!

minimum! of! 5! feet! away! from! the! structure! or! through! the! use! of! splash! blocks! or! downspout!

extensions.!

!

Backfill! against! foundations,! exterior! walls! and! in! utility! and! sprinkler! line! trenches! should! be! well!

compacted! and! free! of! construction! debris! to! reduce! the! possibility! of! moisture! infiltration.! After!

building!construction!and!prior!to!project!completion,!we!recommend!that!verification!of!final!grading!

be! performed! to! document! that! positive! drainage,! as! described! above,! has! been! achieved.! This! is!

especially! important! in! areas! where! heating! and! cooling! units! are! placed! in! close! proximity! to! the!

buildings.!

!

Planters! located! adjacent! to! the! structure! should! preferably! be! selfKcontained! (planter! boxes,! potted!

landscaping,!etc.).!Sprinkler!mains!and!spray!heads!should!be! located!a!minimum!of!5!feet!away!from!

the! buildings.!We! recommend! the! use! of! Xeric! landscaping,! requiring! little! or! no! irrigation,! be! used!

within!5!feet!of!foundations.!If!drip!irrigation!is!required!in!this!zone,!systems!should!timed!to!provide!

only!the!amount!of!water!needed!to!sustain!growth.!Irrigation!systems!should!be!frequently!checked!for!

proper!performance!and!any!breakages!fixed!as!soon!as!possible.!

!

!

Additional!Design!and!Construction!Considerations:!

!

• Exterior!Slabs:!!Exterior!slabsKonKgrade,!exterior!architectural!features,!and!utilities!founded!on!

the! onKsite! soils! may! experience! some! movement! due! to! frost! heave! and! potential! volume!

change! of! backfill! in! utility! trenches! and! around! building! pads.! Overexcavation! and!

recompaction!to!a!depth!of!3!feet!should!be!considered!to!help!limit!movement!of!highKprofile!

or!critical!PCC!flatwork.!Potential!movement!could!be!reduced!by:!

!

• minimizing!moisture!increases!in!the!subgrade!soils.!
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• controlling!moistureKdensity!during!placement!of!any!backfill.!

• using!designs!which!allow!vertical!movement!between! the!exterior! features!and!adjoining!

structural!elements.!

• placing!effective!control!joints!on!relatively!close!centers.!

!

• Underground!Utilities:!!All!underground!piping!within!or!near!the!proposed!structure!should!be!

designed!with!flexible!couplings,!so!minor!deviations!in!alignment!do!not!result! in!breakage!or!

distress.!!Utility!knockouts!in!foundation!walls!should!be!oversized!to!accommodate!differential!

movements.!

!

It! is! strongly! recommended! that! a! representative!of! the! geotechnical! engineer!provide!nearly!

fullKtime! observation! and! compaction! testing! of! trench! backfill! within! building! and! pavement!

areas.!

!

• Concrete!Corrosion!Protection:!!Results!of!soluble!sulfate!testing!indicate!that!project!concrete!

should! include! Portland! cement! meeting! the! specifications! of! ASTM! Type! V! or! equivalent.!!

Foundation!concrete!should!be!designed!for!potentially!severe!sulfate!exposure! in!accordance!

with!the!provisions!of!Section!318,!Chapter!4,!of!the!ACI'Design!Manual.!

!

GENERAL!COMMENTS!

!

Supplemental! exploration! and! analyses! should! be! performed! in! order! to! develop! final! design!

parameters!and!to!confirm!and/or!modify!the!preliminary!recommendations!and!conclusions!contained!

in!this!report.!

!

PCH!should!be!retained!to! review!the! final!design!plans!and!specifications!so!comments!can!be!made!

regarding! interpretation!and! implementation!of!our!preliminary!geotechnical! recommendations! in! the!

project! site!design!and! specifications.!PCH!should!also!be! retained! to!provide! testing!and!observation!

during!the!excavation,!grading,!foundation!and!construction!phases!of!the!project.!

!

The! analysis! and! recommendations! presented! in! this! preliminary! report! are! based! upon! the! data!

obtained!from!the!borings!performed!at!the!indicated!locations!and!from!other!information!discussed!in!

this!report.!This!report!does!not!reflect!variations!that!may!occur!between!borings,!across!the!site,!or!

due! to! the!modifying! effects! of!weather.! ! The! nature! and! extent! of! such! variations!may! not! become!

evident! until! during! or! after! construction.! If! variations! appear,!we! should! be! immediately! notified! so!

that!further!evaluation!and!supplemental!recommendations!can!be!provided.!

!

The! scope! of! services! for! this! project! does! not! include,! either! specifically! or! by! implication,! any!

environmental! or! biological! (e.g.,! mold,! fungi,! bacteria)! assessment! of! the! site! or! identification! or!

prevention! of! pollutants,! hazardous! materials! or! conditions.! If! the! owner! is! concerned! about! the!

potential!for!such!contamination!or!pollution,!other!studies!should!be!undertaken.!
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!

This!preliminary!report!has!been!prepared!for!the!exclusive!use!of!our!client!for!specific!application!to!

the! project! discussed! and! has! been! prepared! in! accordance! with! generally! accepted! geotechnical!

engineering!practices.!No!warranties,!express!or!implied,!are!intended!or!made.!!Site!safety,!excavation!

support,!and!dewatering! requirements!are! the! responsibility!of!others.! ! In! the!event! that!changes!are!

planned!in!the!nature,!design,!or!location!of!the!project!as!outlined!in!this!report,!the!conclusions!and!

recommendations!contained!in!this!report!shall!not!be!considered!valid!unless!PCH!reviews!the!changes,!

and!either!verifies!or!modifies!the!conclusions!of!this!report!in!writing.!
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BORING!LOCATION!DIAGRAM!

BORING!LOGS!
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Low%growth%grass%and%weeds%at%surface

%DEPTH%TO%WATER: None%&%While%Drilling

Depth

Soil%Graphic

Description
Samples

N
o.
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SANDY$LEAN$CLAY,%brown,%rust,%tan,%calcareous,%moist,%hard

7.0%ft

9.7

10

5 50/10" 10

CB 50/10"

20 4

12

117 6.1 0.501 CL CB

114 8.4 0.502 CB 43 12 19.0

CLAYSTONE$BEDROCK,%with%interbedded%Sandstone,%gray,%
rust,%brown,%moist,%medium%hard%to%very%hard

5.7 1.0015 3 11.8 123

CB 50/7" 7 11.6 124

6 10.0 12625 5 CB 50/6"

*%Values%represent%blows/ft%(unless%otherwise%noted)%using%sampler%indicated.%%This%value%may%not%be
indicative%of%Standard%Penetration%Test%(N&values).
Transitions%between%layers%is%shown%for%information%only,%actual%transitions%may%be%gradual.
This%information%pertains%only%to%this%boring%and%should%not%be%interpreted%as%being%indicative%of%the%site.
**%Disturbed%sample

40

35

Boring%terminated%at%about%25%feet

30



LOG$OF$BORING$NO.$8

Pickering, Cole, and Hivner
Geotechnical and Environmental Engineers

Westminster, Colorado - 303.996.2999

19%ft%&%2/17/14

%

%LOCATION: Erie,%Colorado ELEVATION: Not%Provided
%DRILLER%/%RIG: Dakota%Driiling%/%Diedrich%D&50 LOGGED%BY: G.%Ohlsen

%PROJECT: Fairways%at%Vista%Ridge PROJECT%NO.: 12.139.13
%CLIENT: Chartered%Development%Corporation DATE: 7&Feb&14

Su
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%k
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Low%growth%grass%and%weeds%at%surface

%DEPTH%TO%WATER: None%&%While%Drilling

Depth

Soil%Graphic

Description
Samples
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12.5 0.50
4.0%ft

1 CB 50/12" 12 15.5

10 2

20

114

10 20.2 109

114

2.6 1.00

0.50

15 3 CB 50/10"

CB 50/6" 6 13.5 121 3.1

2.1 1.004 CB 50/8" 8 16.5

12 16.0 114 1.9 2.0025 5 CB 48

35 7 CB

30

40

50/5" 5 14.2 108 0.3 2.00

8 14.8 113

This%information%pertains%only%to%this%boring%and%should%not%be%interpreted%as%being%indicative%of%the%site.
**%Disturbed%sample

LEAN$CLAY$with$SAND,%brown,%rust,%moist

CLAYSTONE$BEDROCK,%gray,%rust,%brown,%with%trace%lignite,%
moist,%medium%hard%to%very%hard

6 CB 50/8"

*%Values%represent%blows/ft%(unless%otherwise%noted)%using%sampler%indicated.%%This%value%may%not%be
indicative%of%Standard%Penetration%Test%(N&values).
Transitions%between%layers%is%shown%for%information%only,%actual%transitions%may%be%gradual.

Boring%terminated%at%about%35%feet
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 120 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 117 pcf

Fairways at Vista Ridge 12.139.13
Boring 1 at 2 ft 2/25/14

Fill - Clay/Claystone
10.5%

Fairways at Vista Ridge 12.139.13
Boring 1 at 9 ft 2/25/14

Claystone Bedrock
15.3%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 127 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 115 pcf

Fairways at Vista Ridge 12.139.13
Boring 2 at 9 ft 2/25/14

Claystone Bedrock
18.2%

Lean Clay with Sand
10.3%

Fairways at Vista Ridge 12.139.13
Boring 2 at 5 ft 2/25/14
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 119 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 124 pcf

Fairways at Vista Ridge 12.139.13
Boring 2 at 24 ft 2/25/14

Claystone Bedrock
13.5%

Fairways at Vista Ridge 12.139.13
Boring 3 at 9 ft 2/25/14

Claystone Bedrock
10.2%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 106 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 113 pcf

Fairways at Vista Ridge 12.139.13
Boring 3 at 14 ft 2/25/14

Claystone Bedrock
32.0%

Fairways at Vista Ridge 12.139.13
Boring 3 at 19 ft 2/25/14

Claystone Bedrock
17.4%

-4 

-2 

0 

2 

4 

6 

8 

10 

100 1000 10000 100000 

CO
N
SO

LI
DA

TI
O
N
*(,
)**
O
R*
SW

EL
L(
+)
,*%

*

LOAD,*psf*

-6 

-4 

-2 

0 

2 

4 

6 

8 

100 1000 10000 100000 

C
O

N
SO

LI
D

AT
IO

N
 (-

)  
O

R
 S

W
EL

L(
+)

, %
 

LOAD, psf 



SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 118 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 125 pcf

Fairways at Vista Ridge 12.139.13
Boring 4 at 2 ft 2/25/14

Fill - Sandy Lean Clay
13.4%

Fairways at Vista Ridge 12.139.13
Boring 4 at 5 ft 2/25/14

Sandy Lean Clay
11.6%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 126 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 105 pcf

Fairways at Vista Ridge 12.139.13
Boring 4 at 14 ft 2/25/14

Claystone/Sandstone Bedrock
10.5%

Fairways at Vista Ridge 12.139.13
Boring 5 at 5 ft 2/25/14

Sandy Lean Clay
6.6%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 116 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 118 pcf

Fairways at Vista Ridge 12.139.13
Boring 5 at 19 ft 2/25/14

Claystone Bedrock
14.9%

Fairways at Vista Ridge 12.139.13
Boring 5 at 9 ft 2/25/14

Claystone Bedrock
15.1%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 113 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 110 pcf

Fairways at Vista Ridge 12.139.13
Boring 6 at 2 ft 2/25/14

Sandy Lean Clay
16.6%

Fairways at Vista Ridge 12.139.13
Boring 6 at 24 ft 3/3/14

Claystone Bedrock
19.4%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 117 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 114 pcf

Fairways at Vista Ridge 12.139.13
Boring 7 at 4 ft 2/25/14

Sandy Lean Clay
9.7%

Fairways at Vista Ridge 12.139.14
Boring 7 at 9 ft 2/25/14

Claystone Bedrock
19.0%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 123 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 114 pcf

Fairways at Vista Ridge 12.139.13
Boring 8 at 4 ft 2/25/14

Claystone Bedrock
15.5%

Fairways at Vista Ridge 12.139.14
Boring 7 at 14 ft 3/3/14

Claystone Bedrock
11.8%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 121 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 109 pcf

Fairways at Vista Ridge 12.139.13
Boring 8 at 9 ft 2/27/14

Claystone Bedrock
13.5%

Fairways at Vista Ridge 12.139.13
Boring 8 at 14 ft 3/3/14

Claystone Bedrock
20.2%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 114 pcf

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 114 pcf

Fairways at Vista Ridge 12.139.14
Boring 8 at 19 ft 3/3/14

Claystone Bedrock
16.5%

Fairways at Vista Ridge 12.139.13
Boring 8 at 24 ft 3/3/14

Claystone Bedrock
16.0%
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SWELL/CONSOLIDATION TESTING

Pickering, Cole and Hivner, LLC
  1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

PROJECT PROJECT NO.
SAMPLE ID START DATE
SAMPLE DESCRIPTION
PRE-TEST MOISTURE CONTENT DRY DENSITY 108 pcf

Fairways at Vista Ridge 12.139.14
Boring 8 at 34 ft 2/27/14

Claystone Bedrock
14.2%
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Fairways at Vista Ridge
Erie, Colorado
PCH Project No. 12.139.13

SUMMARY OF LABORATORY TEST RESULTS

Pickering, Cole and Hivner, LLC
 1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

LL PL PI

1 2 Fill - Clay/Claystone 10.5% 120 +7.9 500 300

1 4 Claystone Bedrock 15.7% 115 96 51 17 34

1 9 Claystone Bedrock 15.3% 117 +16.9 500

1 14 Claystone Bedrock 14.0% 117

1 19 Claystone Bedrock 7.7% 128

1 24 Claystone Bedrock 10.1% 125

1 34 Claystone Bedrock 8.6% 121

2 2 Lean Clay with Sand 17.0% 112 84 44 18 26

2 5 Lean Clay with Sand 10.3% 127 +6.4 500

2 9 Claystone Bedrock 18.2% 115 +11.5 500

2 14 Claystone Bedrock 16.1% 110

2 19 Claystone Bedrock 14.1% 104

2 24 Claystone Bedrock 13.5% 119 +5.6 2,000

3 4 Sandy Lean Clay 9.6% 103

3 9 Claystone Bedrock 10.2% 124 +6.5 500

3 14 Claystone Bedrock 32.0% 106 +6.3 1,000

3 19 Claystone Bedrock 17.4% 113 +2.8 2,000

3 24 Claystone Bedrock 16.7% 113

3 34 Claystone Bedrock 10.4% 118

4 2 Fill - Sandy Lean Clay 13.4% 118 +0.4 500

4 5 Sandy Lean Clay 11.6% 125 +6.5 500 400

4 9 Sandy Lean Clay 7.5% 123

4 14 Claystone/Sandstone Bedrock 10.5% 126 +0.7 1,000

4 19 Claystone/Sandstone Bedrock 13.6% 105

4 34 Claystone Bedrock 20.0% 109

Swell (+) or 
Consolidation (-) (%)

Water Soluble 
Sulfate (ppm)

Surchagre 
Pressure (psf)

Passing #200 
Sieve (%)

Atterberg LimitsBoring 
No. Depth (ft) Soil Description Dry Density 

(pcf)
Moisture 

Content (%)



Fairways at Vista Ridge
Erie, Colorado
PCH Project No. 12.139.13

SUMMARY OF LABORATORY TEST RESULTS

Pickering, Cole and Hivner, LLC
 1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

LL PL PI
Swell (+) or 

Consolidation (-) (%)
Water Soluble 
Sulfate (ppm)

Surchagre 
Pressure (psf)

Passing #200 
Sieve (%)

Atterberg LimitsBoring 
No. Depth (ft) Soil Description Dry Density 

(pcf)
Moisture 

Content (%)

5 2 Sandy Lean Clay 11.9% 119 70 37 18 19

5 5 Sandy Lean Clay 6.6% 105 -4.1 500

5 9 Claystone Bedrock 15.1% 116 +11.0 500

5 14 Claystone Bedrock 15.9% 110

5 19 Claystone Bedrock 14.9% 118 +3.9 2,000

5 24 Claystone Bedrock 15.8% 110

6 2 Sandy Lean Clay 16.6% 113 +2.6 200 300

6 5 Claystone/Sandstone Bedrock 7.0% 123

6 9 Claystone/Sandstone Bedrock 5.9% 111 68 39 18 21

6 14 Claystone/Sandstone Bedrock 5.1% 111

6 19 Claystone/Sandstone Bedrock 3.5% 112

6 24 Claystone Bedrock 19.4% 111 +3.1 2,000

7 4 Sandy Lean Clay 9.7% 117 +6.1 500

7 9 Claystone Bedrock 19.0% 114 +8.4 500 94 52 18 34

7 14 Claystone Bedrock 11.8% 123 +5.7 1,000

7 19 Claystone Bedrock 11.6% 124

7 24 Claystone/Sandstone Bedrock 10.0% 126

8 4 Claystone Bedrock 15.5% 114 +12.5 500 1,600 99 58 19 39

8 9 Claystone Bedrock 13.5% 121 +3.1 500

8 14 Claystone Bedrock 20.2% 109 +2.6 1,000

8 19 Claystone Bedrock 16.5% 114 +2.1 1,000

8 24 Claystone Bedrock 16.0% 114 +1.9 2,000

8 29 Claystone Bedrock 14.8% 113

8 34 Claystone Bedrock 14.2% 108 +0.3 2,000



Fairways at Vista Ridge
Erie, Colorado
PCH Project No. 12.139.13

SUMMARY OF LABORATORY TEST RESULTS

Pickering, Cole and Hivner, LLC
 1070 W. 124th Ave., Suite 300 •  Westminster, Colorado 80234

LL PL PI
Swell (+) or 

Consolidation (-) (%)
Water Soluble 
Sulfate (ppm)

Surchagre 
Pressure (psf)

Passing #200 
Sieve (%)

Atterberg LimitsBoring 
No. Depth (ft) Soil Description Dry Density 

(pcf)
Moisture 

Content (%)

LL PL PI

Comp.* <(20(ft Remolded(Claystone(Borings(1(&(3) 19.8 104.4 +3.1 500 107.7 17.5 45 17 28

Comp.** <(20(ft Remolded(Claystone(Borings(5,(7(&(8) 18.1 103.2 +4.0 500 108.0 18.0 48 17 31

Atterberg Limits

*Composite(sample(of(claystone(bedrock(from(noted(borings(G(Remolded(to(approximately(97%(of(standard(Proctor(dry(density(at(about(2%(above(optimum(moisture(content

**Composite(sample(of(claystone(bedrock(from(noted(borings(G(Remolded(to(approximately(96%(of(standard(Proctor(dry(density(at(about(optimum(moisture(content

Boring 
No. Depth (ft) Soil%Description

Moisture%
Content%(%)

Dry%Density%
(pcf)

Swell%(+)%or%
Consolidation%(:)%(%)

Surchagre%
Pressure%(psf)

(Proctor)%
Maximum%Dry%
Density%(pcf)

Optimum%
Moisture%

Content%(%)
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GENERAL NOTES 
  DRILLING & SAMPLING SYMBOLS: 
  SS:          Split Spoon - 1!" I.D., 2" O.D., unless otherwise noted HS:                Hollow Stem Auger 
  ST: Thin-Walled Tube – 2.5" O.D., unless otherwise noted PA: Power Auger 
  RS: Ring Sampler - 2.42" I.D., 3" O.D., unless otherwise noted HA: Hand Auger 
  CB: California Barrel - 1.92" I.D., 2.5" O.D., unless otherwise noted RB: Rock Bit 
  BS: Bulk Sample or Auger Sample WB: Wash Boring or Mud Rotary 

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 inches of the total 18-inch 
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or “N-value”.  For 2.5” O.D. 
California Barrel samplers (CB) the penetration value is reported as the number of blows 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: After 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 could vary.  In pervious soils, the indicated levels may reflect the location of groundwater.  
In 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 constituents may be added as modifiers and minor constituents 
may be added according to the relative proportions based on grain size.  In addition to gradation, coarse-grained soils are defined 
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.   

FINE-GRAINED SOILS  COARSE-GRAINED SOILS BEDROCK 

(CB)  
Blows/Ft. 

(SS) 
Blows/Ft. 

 
Consistency  

 (CB) 
Blows/Ft. 

(SS)  
Blows/Ft. 

Relative 
Density 

(CB) 
Blows/Ft. 

(SS)  
Blows/Ft. 

 
Consistency  

< 3 0-2 Very Soft  0-5 < 3 Very Loose < 24 < 20 Weathered 
3-5 3-4 Soft  6-14 4-9 Loose 24-35 20-29 Firm 

6-10 5-8 Medium Stiff  15-46 10-29 Medium Dense 36-60 30-49 Medium Hard 
11-18 9-15 Stiff  47-79 30-50 Dense 61-96 50-79 Hard 
19-36 16-30 Very Stiff  > 79 > 50 Very Dense > 96 > 79 Very Hard 
> 36 > 30 Hard     

RELATIVE PROPORTIONS OF SAND AND 
GRAVEL 

 GRAIN SIZE TERMINOLOGY 

Descriptive Terms of 
Other Constituents 

Percent of  
Dry Weight 

 Major Component  
of Sample 

 
Particle Size 

Trace < 15  Boulders Over 12 in. (300mm) 
With 15 – 29  Cobbles 12 in. to 3 in. (300mm to 75 mm) 

Modifier > 30  Gravel 3 in. to #4 sieve (75mm to 4.75 mm) 

 
 

 
 Sand 

Silt or Clay 
#4 to #200 sieve (4.75mm to 0.075mm) 

Passing #200 Sieve (0.075mm) 
RELATIVE PROPORTIONS OF FINES   PLASTICITY DESCRIPTION  

    Descriptive Terms of 
Other Constituents 

Percent of  
Dry Weight 

 
 Term Plasticity Index  

Trace 
With 

Modifiers 

< 5 
5 – 12 
> 12 

 
Non-plastic  

Low 
Medium 

High 

0 
1-10 
11-30 
30+ 

 

  
 

  



 

UNIFIED SOIL CLASSIFICATION SYSTEM 
Criteria for Assigning Group Symbols and Group Names Using Laboratory TestsA Soil Classification 

 Group 
Symbol 

 
Group NameB 

Cu ! 4 and 1 " Cc " 3E GW Well graded gravelF Clean Gravels  
Less than 5% finesC Cu < 4 and/or 1 > Cc > 3E GP Poorly graded gravelF 

Fines classify as ML or MH  GM Silty gravelF,G, H 

Coarse Grained Soils 

More than 50% retained 

on No. 200 sieve 

Gravels 
More than 50% of coarse 
fraction retained on 
No. 4 sieve Gravels with Fines    More 

than 12% finesC Fines classify as CL or CH GC Clayey gravelF,G,H 

Cu ! 6 and 1 " Cc " 3E SW Well graded sandI Clean Sands  
Less than 5% finesD Cu < 6 and/or 1 > Cc > 3E SP Poorly graded sandI 

Fines classify as ML or MH SM Silty sandG,H,I 

 Sands  
50% or more of coarse  
fraction passes  
No. 4 sieve Sands with Fines  

More than 12% finesD Fines classify as CL or CH SC Clayey sandG,H,I 

PI > 7 and plots on or above “A” lineJ CL Lean clayK,L,M Silts and Clays 
Liquid limit less than 50 

Inorganic 

PI < 4 or plots below “A” lineJ ML SiltK,L,M 

Liquid limit - oven 
dried 

Organic clayK,L,M,N 

Fine-Grained Soils  
50% or more passes the 
No. 200 sieve 

 Organic 

Liquid limit - not 
dried 

< 0.75 OL 

Organic siltK,L,M,O 

 Inorganic PI plots on or above “A” line CH Fat clayK,L,M 

 

Silts and Clays          
Liquid limit 50 or more  

 PI plots below “A” line MH Elastic siltK,L,M 

Liquid limit - oven dried Organic clayK,L,M,P   Organic 

Liquid limit - not dried 
< 0.75 OH 

Organic siltK,L,M,Q 

Highly organic soils Primarily organic matter, dark in color, and organic odor PT Peat 

 

A Based on the material passing the 3-in. (75-mm) sieve 
B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well graded 

gravel with silt, GW-GC well graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well graded 
sand with silt, SW-SC well graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E Cu = D60/D10     Cc =  

F If soil contains ! 15% sand, add “with sand” to group name. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

 

HIf fines are organic, add “with organic fines” to group name. 
I If soil contains ! 15% gravel, add “with gravel” to group name. 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with 

gravel,” whichever is predominant. 
L If soil contains ! 30% plus No. 200 predominantly sand, add 

“sandy” to group name. 
M If soil contains ! 30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N PI ! 4 and plots on or above “A” line. 
O PI < 4 or plots below “A” line. 
P PI plots on or above “A” line. 
Q PI plots below “A” line. 

 
 

 



ROCK CLASSIFICATION 
(Based on ASTM C-294) 

 
Sedimentary Rocks 

 
Sedimentary rocks are stratified materials laid down by water or wind.  The sediments may be 
composed of particles or pre-existing rocks derived by mechanical weathering, evaporation or by 
chemical or organic origin.  The sediments are usually indurated by cementation or compaction. 

 
Chert Very fine-grained siliceous rock composed of micro-crystalline or cyrptocrystalline 

quartz, chalcedony or opal.  Chert is various colored, porous to dense, hard and 
has a conchoidal to splintery fracture. 

 
Claystone Fine-grained rock composed of or derived by erosion of silts and clays or any rock 

containing clay.  Soft massive and may contain carbonate minerals. 
 
Conglomerate Rock consisting of a considerable amount of rounded gravel, sand and cobbles 

with or without interstitial or cementing material.  The cementing or interstitial 
material may be quartz, opal, calcite, dolomite, clay, iron oxides or other 
materials. 

 
Dolomite A fine-grained carbonate rock consisting of the mineral dolomite [CaMg(CO3)2].  

May contain noncarbonate impurities such as quartz, chert, clay minerals, organic 
matter, gypsum and sulfides.  Reacts with hydrochloric acid (HCL). 

 
Limestone A fine-grained carbonate rock consisting of the mineral calcite (CaCO3).  May 

contain noncarbonate impurities such as quartz, chert, clay minerals, organic 
matter, gypsum and sulfides.  Reacts with hydrochloric acid (HCL). 

 
Sandstone Rock consisting of particles of sand with or without interstitial and cementing 

materials.  The cementing or interstitial material may be quartz, opal, calcite, 
dolomite, clay, iron oxides or other material. 

 
Shale Fine-grained rock composed of or derived by erosion of silts and clays or any rock 

containing clay.  Shale is hard, platy, of fissile may be gray, black, reddish or 
green and may contain some carbonate minerals (calcareous shale). 

 
Siltstone Fine grained rock composed of or derived by erosion of silts or rock containing 

silt.  Siltstones consist predominantly of silt sized particles (0.0625 to 0.002 mm in 
diameter) and are intermediate rocks between claystones and sandstones and 
may contain carbonate minerals. 

 
 
 
 
 
 
 



LABORATORY TEST 
SIGNIFICANCE AND PURPOSE 

 
TEST SIGNIFICANCE PURPOSE 

California Bearing 
Ratio 

Used to evaluate the potential strength of subgrade soil, 
subbase, and base course material, including recycled 
materials for use in road and airfield pavements. 

Pavement Thickness 
Design 

Consolidation Used to develop an estimate of both the rate and amount of 
both differential and total settlement of a structure. 

Foundation Design 

Direct Shear Used to determine the consolidated drained shear strength 
of soil or rock. 

Bearing Capacity, 
Foundation Design, 
and Slope Stability 

Dry Density Used to determine the in-place density of natural, inorganic, 
fine-grained soils. 

Index Property Soil 
Behavior 

Expansion Used to measure the expansive potential of fine-grained 
soil and to provide a basis for swell potential classification. 

Foundation and Slab 
Design 

Gradation Used for the quantitative determination of the distribution of 
particle sizes in soil. 

Soil Classification 

Liquid & Plastic Limit, 
Plasticity Index 

Used as an integral part of engineering classification 
systems to characterize the fine-grained fraction of soils, 
and to specify the fine-grained fraction of construction 
materials. 

Soil Classification 

Permeability Used to determine the capacity of soil or rock to conduct a 
liquid or gas. 

Groundwater Flow 
Analysis 

pH Used to determine the degree of acidity or alkalinity of a 
soil. 

Corrosion Potential 

Resistivity Used to indicate the relative ability of a soil medium to carry 
electrical currents. 

Corrosion Potential 

R-Value Used to evaluate the potential strength of subgrade soil, 
subbase, and base course material, including recycled 
materials for use in road and airfield pavements. 

Pavement Thickness 
Design 

Soluble Sulfate Used to determine the quantitative amount of soluble 
sulfates within a soil mass. 

Corrosion Potential 

Unconfined 
Compression 

To obtain the approximate compressive strength of soils 
that possess sufficient cohesion to permit testing in the 
unconfined state. 

Bearing Capacity 
Analysis for 
Foundations 

Water Content Used to determine the quantitative amount of water in a soil 
mass. 

Index Property Soil 
Behavior 



REPORT TERMINOLOGY 
(Based on ASTM D653) 

 
Allowable Soil 

Bearing Capacity 
  The recommended maximum contact stress developed at the interface of the foundation 

element and the supporting material. 
 

Alluvium   Soil, the constituents of which have been transported in suspension by flowing water and 
subsequently deposited by sedimentation. 
 

Aggregate Base 
Course 

  A layer of specified material placed on a subgrade or subbase usually beneath slabs or 
pavements. 
 

Backfill   A specified material placed and compacted in a confined area. 
 

Bedrock   A natural aggregate of mineral grains connected by strong and permanent cohesive forces.  
Usually requires drilling, wedging, blasting or other methods of extraordinary force for 
excavation. 
 

Bench   A horizontal surface in a sloped deposit. 
 

Caisson (Drilled 
Pier or Shaft) 

  A concrete foundation element cast in a circular excavation which may have an enlarged 
base.  Sometimes referred to as a cast-in-place pier or drilled shaft. 
 

Coefficient of 
Friction 

   A constant proportionality factor relating normal stress and the corresponding shear stress 
at which sliding starts between the two surfaces. 
 

Colluvium   Soil, the constituents of which have been deposited chiefly by gravity such as at the foot of a 
slope or cliff. 
 

Compaction   The densification of a soil by means of mechanical manipulation 
 

Concrete Slab-on-
Grade 

  A concrete surface layer cast directly upon a base, subbase or subgrade, and typically used 
as a floor system. 
 

Differential 
Movement 

 

  Unequal settlement or heave between, or within foundation elements of structure. 
 

Earth Pressure   The pressure exerted by soil on any boundary such as a foundation wall. 
 

ESAL   Equivalent Single Axle Load, a criteria used to convert traffic to a uniform standard, (18,000 
pound axle loads). 
 

Engineered Fill   Specified material placed and compacted to specified density and/or moisture conditions 
under observations of a representative of a geotechnical engineer. 
 

Equivalent Fluid   A hypothetical fluid having a unit weight such that it will produce a pressure against a lateral 
support presumed to be equivalent to that produced by the actual soil.  This simplified 
approach is valid only when deformation conditions are such that the pressure increases 
linearly with depth and the wall friction is neglected. 
 

Existing Fill (or 
Man-Made Fill) 

 

  Materials deposited throughout the action of man prior to exploration of the site. 

Existing Grade   The ground surface at the time of field exploration. 
 



 
REPORT TERMINOLOGY 
(Based on ASTM D653) 

 
Expansive 
Potential 

 

  The potential of a soil to expand (increase in volume) due to absorption of moisture. 

Finished Grade   The final grade created as a part of the project. 
 

Footing   A portion of the foundation of a structure that transmits loads directly to the soil. 
 

Foundation   The lower part of a structure that transmits the loads to the soil or bedrock. 
 

Frost Depth   The depth at which the ground becomes frozen during the winter season. 
 

Grade Beam   A foundation element or wall, typically constructed of reinforced concrete, used to span 
between other foundation elements such as drilled piers. 
 

Groundwater   Subsurface water found in the zone of saturation of soils or within fractures in bedrock. 
 

Heave    Upward movement. 
 

Lithologic   The characteristics which describe the composition and texture of soil and rock by 
observation. 
 

Native Grade   The naturally occurring ground surface. 
 

Native Soil   Naturally occurring on-site soil, sometimes referred to as natural soil. 
 

Optimum Moisture 
Content 

  The water content at which a soil can be compacted to a maximum dry unit weight by a 
given compactive effort. 
 

Perched Water   Groundwater, usually of limited area maintained above a normal water elevation by the 
presence of an intervening relatively impervious continuous stratum. 
 

Scarify   To mechanically loosen soil or break down existing soil structure. 
 

Settlement   Downward movement. 
 

Skin Friction (Side 
Shear) 

  The frictional resistance developed between soil and an element of the structure such as a 
drilled pier. 
 

Soil (Earth)   Sediments or other unconsolidated accumulations of solid particles produced by the 
physical and chemical disintegration of rocks, and which may or may not contain organic 
matter. 
 

Strain   The change in length per unit of length in a given direction. 
 

Stress  The force per unit area acting within a soil mass. 
 

Strip  To remove from present location. 
 

Subbase  A layer of specified material in a pavement system between the subgrade and base course. 
 

Subgrade  The soil prepared and compacted to support a structure, slab or pavement system. 
 



LSC TRANSPORTATION CONSULTANTS, INC.

1889 York Street
Denver, CO 80206

(303) 333-1105
FAX (303) 333-1107

E-mail: lsc@lscdenver.com

October 30, 2014

Chartered Development Corporation
c/o Ward Ritter
3160 Village Vista Drive, Suite 104
Erie, CO 80516

Re: Montex North and South
Vista Ridge Zones 15 and 16
Trip Generation Comparison
Erie, CO
(LSC #140970)

Dear Mr. Ritter: 

Per your request, we have completed this letter for Zone 16 of the Vista Ridge development in
Erie, Colorado. The purpose of this letter is to compare trip generation from the currently
proposed land use with the trip generation from the previously studied land use from the
December, 2000 Vista Ridge Traffic Impact Analysis (TIA) by LSC and a recent trip generation
comparison by LSC in September, 2013.

The currently proposed plan for the Vista Ridge development maintains the shopping center
area at about 340,000 square feet. The residential development on the south portion will be
reduced from 200 apartment units to 144 apartment units and one single-family detached unit.
The northern portion will include 26 single-family detached, age-targeted dwelling units. The
northern portion is actually in Zone 15, but was included in this analysis to show the entire
site currently being proposed has a lower trip generation potential than the 200 apartment
units previously assumed in Zone 16.

Table 1 shows the estimated trip generation potential from the 2000 LSC analysis (6th edition
of the ITE Trip Generation Manual, 1997), for the trip generation comparison completed in
September, 2013, and for the currently proposed land use based on the trip generation rates
from the 9th edition of the ITE Trip Generation Manual, 2012. 

Table 1 shows the currently proposed change in land use is expected to generate about 818
fewer weekday trips, about 63 fewer morning peak-hour trips, and about 155 fewer afternoon
peak-hour trips than the original study. The findings in the December, 2000 Vista Ridge TIA
are still applicable. 

*     *     *     *     *





Table 1
ESTIMATED TRAFFIC GENERATION

Montex North and South
Erie, CO

(LSC No. 140970; October; 2014)

External Trips GeneratedGeneration Rates (1)Assumed
AveragePercentAverageTripTraffic

Peak-HourWeekdayExternalPeak-HourWeekdayGenerationLandAnalysis
PM OutPM InAM OutAM InTrafficTrafficPM OutPM InAM OutAM InTrafficUnitsUse DescriptionZone (2)

Land Use and Trip Generation Approved Based on Vista Ridge TIA, December 2000 by LSC
92191410382290%1.240.250.191.3711.01KSF (4)83Office (3)16

60455710616512,31675%2.051.890.360.5641.84KSF392Commercial (5)

69657612026813,138Total =Total Zone 16

Recent Trip Generation Comparison (September, 2013 by LSC)
5314909415311,29575%2.0791.9190.3670.59944.23KSF340.5Shopping Center (6)16

397373181,19790%0.2170.4030.4080.1026.65DU (8)200.0Apartments (7)

57056316717112,492Total =

Currently Proposed Land Use
5314909415311,29575%2.0791.9190.3670.59944.23KSF340.5Shopping Center (6)16

698315490%0.2380.3970.3530.1326.60DU (8)26.0Single-Family - Age-Targeted (7)16 North
0110990%0.3700.6300.5630.1889.52DU1.0Single-Family (9)16 South

2852531386290%0.2170.4030.4080.1026.65DU144.0Apartments (10)16 South

56555215616912,320Total =

-131-2436-99-818Difference = 

-155PM =-63AM =

Notes:
Trip Generation , Institute of Transportation Engineers, 6th Edition, 1997 (previously proposed land use) and 9th Edition, 2012 (currently proposed land use).(1)
Refer to Figure 4 from December 2000 TIA for zone locations.(2)
ITE Land Use No. 710, General Office Building(3)
KSF = 1,000 square feet(4)
ITE Land Use No. 820, Shopping Center - formula rate(5)
ITE Land Use No. 820, Shopping Center - formula rate - assumes a floor area ratio of 0.15 on 49.82 acres plus a future 15.0 KSF Walgreens store(6)
Average of ITE Land Use No. 210, Single-Family Detached and ITE Land Use No. 251, Senior Adult Housing Detached(7)
DU = Dwelling Unit(8)
ITE Land Use No. 210, Single-Family Detached(9)
ITE Land Use No. 220, Apartments(10)
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Active Scenario:  Base
FlexTable: Reservoir Table

Montex-South-WaterCAD.wtg

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,242.600.015,242.60R-1

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Base
FlexTable: Pump Table

Montex-South-WaterCAD.wtg

Pump Head
(ft)

Flow (Total)
(gpm)

Hydraulic Grade 
(Discharge)

(ft)

Hydraulic 
Grade 

(Suction)
(ft)

Status 
(Initial)

Pump 
Definition

Elevation
(ft)

Label

184.800.015,427.405,242.60OnConnection5,242.50PMP-1
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Active Scenario:  Base
FlexTable: Junction Table

Montex-South-WaterCAD.wtg

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

80.05,427.400.005,242.50J-1
78.95,427.400.005,245.00J-2
78.55,427.400.005,246.00FH-1
78.55,427.400.005,246.00J-3
78.15,427.400.005,246.78J-15
78.15,427.400.005,246.96IR-1
77.75,427.400.005,247.84FH-2
77.65,427.400.005,248.00J-4
77.65,427.400.005,248.10J-17
77.15,427.400.005,249.26J-16
77.05,427.400.005,249.36IR-2
76.95,427.400.005,249.74EX-FH
76.65,427.400.005,250.41J-5
76.15,427.400.005,251.53FH-3
75.05,427.400.005,254.05IR-3
75.05,427.400.005,254.06J-13
74.85,427.400.005,254.42J-6
74.75,427.400.005,254.82FH-6
74.55,427.400.005,255.23J-14
74.55,427.400.005,255.31J-12
74.15,427.400.005,256.09J-11
73.85,427.400.005,256.77J-20
73.85,427.400.005,256.86J-10
73.75,427.400.005,256.99FH-4
73.45,427.400.005,257.78FH-5
73.35,427.400.005,258.00J-9
73.25,427.400.005,258.20J-7
72.95,427.400.005,259.00J-8
72.85,427.400.005,259.13J-18
71.85,427.400.005,261.48J-19
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Active Scenario:  Base
FlexTable: Pipe Table

Montex-South-WaterCAD.wtg

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-
Williams C

MaterialDiameter
(in)

Stop NodeStart NodeLength 
(Scaled)

(ft)

Label

0.0000.000.000.000100.0Ductile Iron4.0J-15J-345P-27
0.0000.000.000.000100.0Ductile Iron4.0J-17J-446P-29
0.0000.000.000.000100.0Ductile Iron4.0J-16J-3104P-28
0.0000.000.000.000100.0Ductile Iron4.0J-20J-1148P-32
0.0000.000.020.000100.0PVC8.0J-3FH-118P-5
0.0000.000.010.000100.0PVC8.0IR-1J-375P-6
0.0000.000.010.000100.0PVC8.0FH-2IR-1108P-7
0.0000.000.010.000100.0PVC8.0J-4FH-221P-8
0.0000.000.010.000100.0PVC8.0FH-4J-6115P-13
0.0000.000.010.000100.0PVC8.0J-7FH-465P-14
0.0000.000.010.000100.0PVC8.0J-8J-747P-15
0.0000.000.000.000100.0PVC8.0J-9J-878P-16
0.0000.000.000.000100.0PVC8.0J-12J-1168P-20
0.0000.000.000.000100.0PVC8.0FH-6J-1246P-21
0.0000.000.000.000100.0PVC8.0J-13FH-648P-22
0.0000.000.010.000100.0PVC8.0FH-3J-552P-11
0.0000.000.010.000100.0PVC8.0J-6FH-3131P-12
0.0000.000.020.000100.0PVC8.0J-2J-1125P-3
0.0000.000.020.000100.0PVC8.0FH-1J-294P-4
0.0000.000.000.000100.0PVC8.0IR-3J-1343P-23
0.0000.000.000.000100.0PVC8.0J-14IR-355P-24
0.0000.000.000.000100.0PVC8.0FH-5J-952P-17
0.0000.000.000.000100.0PVC8.0J-18J-1980P-31
0.0000.000.000.000100.0PVC8.0J-8J-1872P-30
0.0000.000.000.000100.0PVC8.0J-10FH-566P-18
0.0000.000.000.000100.0PVC8.0J-11J-1066P-19
0.0000.000.010.000100.0PVC8.0IR-2J-4124P-9
0.0000.000.010.000100.0PVC8.0J-5IR-256P-10
0.0000.000.010.000100.0PVC12.0PMP-1R-136P-1
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Active Scenario:  Base
FlexTable: Pipe Table

Montex-South-WaterCAD.wtg

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-
Williams C

MaterialDiameter
(in)

Stop NodeStart NodeLength 
(Scaled)

(ft)

Label

0.0000.000.010.000100.0PVC12.0J-1PMP-126P-2
0.0000.000.000.000100.0PVC12.0EX-FHJ-14180P-25
0.0000.000.000.000100.0PVC12.0J-1EX-FH237P-26
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]Bentley Systems, Inc.  Haestad Methods Solution CenterMontex-South-WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: Reservoir Table

Montex-South-WaterCAD.wtg

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,242.6029.045,242.60R-1
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: Pump Table

Montex-South-WaterCAD.wtg

Pump Head
(ft)

Flow (Total)
(gpm)

Hydraulic 
Grade 

(Discharge)
(ft)

Hydraulic 
Grade 

(Suction)
(ft)

Status 
(Initial)

Pump 
Definition

Elevation
(ft)

Label

183.8729.045,426.475,242.60OnConnection5,242.50PMP-1
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: Junction Table

Montex-South-WaterCAD.wtg

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

79.65,426.470.005,242.50J-1
78.55,426.460.955,245.00J-2
78.15,426.460.005,246.00FH-1
78.15,426.460.005,246.00J-3
77.75,426.461.985,246.78J-15
77.75,426.461.665,246.96IR-1
77.35,426.460.005,247.84FH-2
77.25,426.460.005,248.00J-4
77.25,426.462.645,248.10J-17
76.75,426.462.645,249.26J-16
76.65,426.461.665,249.36IR-2
76.55,426.460.005,249.74EX-FH
76.25,426.460.665,250.41J-5
75.75,426.460.005,251.53FH-3
74.65,426.461.665,254.05IR-3
74.65,426.461.325,254.06J-13
74.45,426.465.295,254.42J-6
74.35,426.460.005,254.82FH-6
74.15,426.460.005,255.23J-14
74.15,426.461.325,255.31J-12
73.75,426.460.005,256.09J-11
73.45,426.462.645,256.77J-20
73.45,426.461.325,256.86J-10
73.35,426.460.005,256.99FH-4
73.05,426.460.005,257.78FH-5
72.95,426.460.665,258.00J-9
72.85,426.461.325,258.20J-7
72.55,426.460.005,259.00J-8
72.45,426.461.325,259.13J-18
71.45,426.460.005,261.48J-19
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: Pipe Table

Montex-South-WaterCAD.wtg

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-
Williams C

MaterialDiameter
(in)

Stop NodeStart NodeLength 
(Scaled)

(ft)

Label

0.0000.051.980.000100.0Ductile Iron4.0J-15J-345P-27
0.0000.072.640.000100.0Ductile Iron4.0J-17J-446P-29
0.0000.072.640.000100.0Ductile Iron4.0J-16J-3104P-28
0.0000.072.640.000100.0Ductile Iron4.0J-20J-1148P-32
0.0000.0913.590.000100.0PVC8.0J-3FH-118P-5
0.0000.068.970.000100.0PVC8.0IR-1J-375P-6
0.0000.057.310.000100.0PVC8.0FH-2IR-1108P-7
0.0000.057.310.000100.0PVC8.0J-4FH-221P-8
0.0000.02-2.940.000100.0PVC8.0FH-4J-6115P-13
0.0000.02-2.940.000100.0PVC8.0J-7FH-465P-14
0.0000.03-4.260.000100.0PVC8.0J-8J-747P-15
0.0000.04-5.580.000100.0PVC8.0J-9J-878P-16
0.0000.07-10.200.000100.0PVC8.0J-12J-1168P-20
0.0000.07-11.520.000100.0PVC8.0FH-6J-1246P-21
0.0000.07-11.520.000100.0PVC8.0J-13FH-648P-22
0.0000.012.350.000100.0PVC8.0FH-3J-552P-11
0.0000.012.350.000100.0PVC8.0J-6FH-3131P-12
0.0000.0914.540.000100.0PVC8.0J-2J-1125P-3
0.0000.0913.590.000100.0PVC8.0FH-1J-294P-4
0.0000.08-12.840.000100.0PVC8.0IR-3J-1343P-23
0.0000.09-14.500.000100.0PVC8.0J-14IR-355P-24
0.0000.04-6.240.000100.0PVC8.0FH-5J-952P-17
0.0000.000.000.000100.0PVC8.0J-18J-1980P-31
0.0000.01-1.320.000100.0PVC8.0J-8J-1872P-30
0.0000.04-6.240.000100.0PVC8.0J-10FH-566P-18
0.0000.05-7.560.000100.0PVC8.0J-11J-1066P-19
0.0000.034.670.000100.0PVC8.0IR-2J-4124P-9
0.0000.023.010.000100.0PVC8.0J-5IR-256P-10
0.0000.0829.040.000100.0PVC12.0PMP-1R-136P-1
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]Bentley Systems, Inc.  Haestad Methods Solution CenterMontex-South-WaterCAD.wtg



Active Scenario:  Average Day
FlexTable: Pipe Table

Montex-South-WaterCAD.wtg

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-
Williams C

MaterialDiameter
(in)

Stop NodeStart NodeLength 
(Scaled)

(ft)

Label

0.0000.0829.040.000100.0PVC12.0J-1PMP-126P-2
0.0000.04-14.500.000100.0PVC12.0EX-FHJ-14180P-25
0.0000.04-14.500.000100.0PVC12.0J-1EX-FH237P-26
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Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]Bentley Systems, Inc.  Haestad Methods Solution CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Reservoir Table

Montex-South-WaterCAD.wtg

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,242.60113.435,242.60R-1
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Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Pump Table

Montex-South-WaterCAD.wtg

Pump Head
(ft)

Flow (Total)
(gpm)

Hydraulic 
Grade 

(Discharge)
(ft)

Hydraulic 
Grade 

(Suction)
(ft)

Status 
(Initial)

Pump 
Definition

Elevation
(ft)

Label

181.29113.435,423.895,242.60OnConnection5,242.50PMP-1
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Junction Table

Montex-South-WaterCAD.wtg

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

78.55,423.890.005,242.50J-1
77.45,423.872.485,245.00J-2
77.05,423.860.005,246.00FH-1
77.05,423.860.005,246.00J-3
76.65,423.855.165,246.78J-15
76.55,423.8516.925,246.96IR-1
76.25,423.850.005,247.84FH-2
76.15,423.850.005,248.00J-4
76.05,423.846.885,248.10J-17
75.55,423.856.885,249.26J-16
75.55,423.8516.925,249.36IR-2
75.35,423.880.005,249.74EX-FH
75.05,423.851.725,250.41J-5
74.65,423.850.005,251.53FH-3
73.55,423.8716.925,254.05IR-3
73.55,423.873.445,254.06J-13
73.35,423.8513.755,254.42J-6
73.15,423.860.005,254.82FH-6
73.05,423.880.005,255.23J-14
72.95,423.863.445,255.31J-12
72.65,423.860.005,256.09J-11
72.35,423.856.885,256.77J-20
72.25,423.853.445,256.86J-10
72.25,423.850.005,256.99FH-4
71.95,423.850.005,257.78FH-5
71.85,423.851.725,258.00J-9
71.75,423.853.445,258.20J-7
71.35,423.850.005,259.00J-8
71.35,423.853.445,259.13J-18
70.25,423.850.005,261.48J-19
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Pipe Table

Montex-South-WaterCAD.wtg

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-
Williams C

MaterialDiameter
(in)

Stop NodeStart NodeLength 
(Scaled)

(ft)

Label

0.0000.135.160.000100.0Ductile Iron4.0J-15J-345P-27
0.0000.186.880.000100.0Ductile Iron4.0J-17J-446P-29
0.0000.186.880.000100.0Ductile Iron4.0J-16J-3104P-28
0.0000.186.880.000100.0Ductile Iron4.0J-20J-1148P-32
0.0000.3452.590.000100.0PVC8.0J-3FH-118P-5
0.0000.2640.550.000100.0PVC8.0IR-1J-375P-6
0.0000.1523.630.000100.0PVC8.0FH-2IR-1108P-7
0.0000.1523.630.000100.0PVC8.0J-4FH-221P-8
0.0000.10-15.640.000100.0PVC8.0FH-4J-6115P-13
0.0000.10-15.640.000100.0PVC8.0J-7FH-465P-14
0.0000.12-19.080.000100.0PVC8.0J-8J-747P-15
0.0000.14-22.520.000100.0PVC8.0J-9J-878P-16
0.0000.22-34.550.000100.0PVC8.0J-12J-1168P-20
0.0000.24-37.990.000100.0PVC8.0FH-6J-1246P-21
0.0000.24-37.990.000100.0PVC8.0J-13FH-648P-22
0.0000.01-1.880.000100.0PVC8.0FH-3J-552P-11
0.0000.01-1.880.000100.0PVC8.0J-6FH-3131P-12
0.0000.3555.070.000100.0PVC8.0J-2J-1125P-3
0.0000.3452.590.000100.0PVC8.0FH-1J-294P-4
0.0000.26-41.430.000100.0PVC8.0IR-3J-1343P-23
0.0000.37-58.350.000100.0PVC8.0J-14IR-355P-24
0.0000.15-24.230.000100.0PVC8.0FH-5J-952P-17
0.0000.000.000.000100.0PVC8.0J-18J-1980P-31
0.0000.02-3.440.000100.0PVC8.0J-8J-1872P-30
0.0000.15-24.230.000100.0PVC8.0J-10FH-566P-18
0.0000.18-27.670.000100.0PVC8.0J-11J-1066P-19
0.0000.1116.750.000100.0PVC8.0IR-2J-4124P-9
0.0000.00-0.170.000100.0PVC8.0J-5IR-256P-10
0.0000.32113.430.000100.0PVC12.0PMP-1R-136P-1
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Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]Bentley Systems, Inc.  Haestad Methods Solution CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Day
FlexTable: Pipe Table

Montex-South-WaterCAD.wtg

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-
Williams C

MaterialDiameter
(in)

Stop NodeStart NodeLength 
(Scaled)

(ft)

Label

0.0000.32113.430.000100.0PVC12.0J-1PMP-126P-2
0.0000.17-58.350.000100.0PVC12.0EX-FHJ-14180P-25
0.0000.17-58.350.000100.0PVC12.0J-1EX-FH237P-26
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]Bentley Systems, Inc.  Haestad Methods Solution CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Hour
FlexTable: Reservoir Table

Montex-South-WaterCAD.wtg

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,242.60169.295,242.60R-1
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Hour
FlexTable: Pump Table

Montex-South-WaterCAD.wtg

Pump Head
(ft)

Flow (Total)
(gpm)

Hydraulic 
Grade 

(Discharge)
(ft)

Hydraulic 
Grade 

(Suction)
(ft)

Status 
(Initial)

Pump 
Definition

Elevation
(ft)

Label

179.63169.295,422.225,242.59OnConnection5,242.50PMP-1
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6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Hour
FlexTable: Junction Table

Montex-South-WaterCAD.wtg

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

77.85,422.220.005,242.50J-1
76.75,422.183.725,245.00J-2
76.25,422.160.005,246.00FH-1
76.25,422.150.005,246.00J-3
75.95,422.157.745,246.78J-15
75.85,422.1425.105,246.96IR-1
75.45,422.130.005,247.84FH-2
75.35,422.130.005,248.00J-4
75.35,422.1210.315,248.10J-17
74.85,422.1310.315,249.26J-16
74.75,422.1325.105,249.36IR-2
74.65,422.210.005,249.74EX-FH
74.35,422.132.585,250.41J-5
73.85,422.130.005,251.53FH-3
72.75,422.1825.105,254.05IR-3
72.75,422.175.165,254.06J-13
72.65,422.1320.635,254.42J-6
72.45,422.170.005,254.82FH-6
72.25,422.200.005,255.23J-14
72.25,422.165.165,255.31J-12
71.85,422.150.005,256.09J-11
71.55,422.1410.315,256.77J-20
71.55,422.155.165,256.86J-10
71.45,422.130.005,256.99FH-4
71.15,422.140.005,257.78FH-5
71.05,422.142.585,258.00J-9
70.95,422.135.165,258.20J-7
70.65,422.130.005,259.00J-8
70.55,422.135.165,259.13J-18
69.55,422.130.005,261.48J-19

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

6/16/2015

Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]

Bentley Systems, Inc.  Haestad Methods Solution 
CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Hour
FlexTable: Pipe Table

Montex-South-WaterCAD.wtg

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-
Williams C

MaterialDiameter
(in)

Stop NodeStart NodeLength 
(Scaled)

(ft)

Label

0.0000.207.740.000100.0Ductile Iron4.0J-15J-345P-27
0.0000.2610.310.000100.0Ductile Iron4.0J-17J-446P-29
0.0000.2610.310.000100.0Ductile Iron4.0J-16J-3104P-28
0.0000.2610.310.000100.0Ductile Iron4.0J-20J-1148P-32
0.0000.5078.500.000100.0PVC8.0J-3FH-118P-5
0.0000.3960.450.000100.0PVC8.0IR-1J-375P-6
0.0000.2335.350.000100.0PVC8.0FH-2IR-1108P-7
0.0000.2335.350.000100.0PVC8.0J-4FH-221P-8
0.0000.15-23.270.000100.0PVC8.0FH-4J-6115P-13
0.0000.15-23.270.000100.0PVC8.0J-7FH-465P-14
0.0000.18-28.430.000100.0PVC8.0J-8J-747P-15
0.0000.21-33.590.000100.0PVC8.0J-9J-878P-16
0.0000.33-51.640.000100.0PVC8.0J-12J-1168P-20
0.0000.36-56.800.000100.0PVC8.0FH-6J-1246P-21
0.0000.36-56.800.000100.0PVC8.0J-13FH-648P-22
0.0000.02-2.640.000100.0PVC8.0FH-3J-552P-11
0.0000.02-2.640.000100.0PVC8.0J-6FH-3131P-12
0.0000.5282.220.000100.0PVC8.0J-2J-1125P-3
0.0000.5078.500.000100.0PVC8.0FH-1J-294P-4
0.0000.40-61.960.000100.0PVC8.0IR-3J-1343P-23
0.0000.56-87.060.000100.0PVC8.0J-14IR-355P-24
0.0000.23-36.170.000100.0PVC8.0FH-5J-952P-17
0.0000.000.000.000100.0PVC8.0J-18J-1980P-31
0.0000.03-5.160.000100.0PVC8.0J-8J-1872P-30
0.0000.23-36.170.000100.0PVC8.0J-10FH-566P-18
0.0000.26-41.330.000100.0PVC8.0J-11J-1066P-19
0.0000.1625.040.000100.0PVC8.0IR-2J-4124P-9
0.0000.00-0.060.000100.0PVC8.0J-5IR-256P-10
0.0000.48169.290.000100.0PVC12.0PMP-1R-136P-1
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Bentley WaterCAD V8i (SELECTseries 5)
[08.11.05.61]Bentley Systems, Inc.  Haestad Methods Solution CenterMontex-South-WaterCAD.wtg



Active Scenario:  Max Day + FF
Fire Flow Node FlexTable: Fire Flow Report

Montex-South-WaterCAD.wtg

Is Fire Flow 
Run Balanced?

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 

System Lower 
Limit)
(psi)

Pressure 
(System Lower 

Limit)
(psi)

Junction w/ 
Minimum 

Pressure (Zone)

Pressure 
(Calculated 
Zone Lower 

Limit)
(psi)

Pressure (Zone 
Lower Limit)

(psi)

Pressure 
(Calculated 
Residual)

(psi)

Pressure 
(Residual Lower 

Limit)
(psi)

Flow (Total 
Available)

(gpm)

Flow (Total 
Needed)
(gpm)

Fire Flow 
(Available)

(gpm)

Fire Flow 
(Needed)

(gpm)

Satisfies Fire Flow 
Constraints?

Fire Flow 
Iterations

Label

TrueJ-1925.620.0J-1925.620.029.720.03,411.691,500.003,411.691,500.00True3EX-FH
TrueJ-1941.520.0J-1941.520.044.720.02,076.801,500.002,076.801,500.00True3FH-1
TrueJ-1734.520.0J-1734.520.034.420.02,377.501,500.002,377.501,500.00True3FH-2
TrueJ-622.220.0J-622.220.020.920.02,774.761,500.002,774.761,500.00True4FH-3
TrueJ-1921.020.0J-1921.020.020.020.02,712.001,500.002,712.001,500.00True5FH-4
TrueJ-1928.520.0J-1928.520.028.820.02,424.001,500.002,424.001,500.00True3FH-5
TrueJ-1940.220.0J-1940.220.041.720.02,052.601,500.002,052.601,500.00True3FH-6
TrueJ-1938.420.0J-1938.420.039.820.02,235.731,516.922,218.811,500.00True3IR-1
TrueJ-527.420.0J-527.420.027.020.02,614.771,516.922,597.851,500.00True3IR-2
TrueJ-1944.220.0J-1944.220.046.620.01,910.741,516.921,893.821,500.00True3IR-3
TrueJ-1928.020.0J-1928.020.036.220.03,411.691,500.003,411.691,500.00True3J-1
TrueJ-1944.820.0J-1944.820.049.920.01,918.361,502.481,915.881,500.00True3J-2
TrueJ-1940.920.0J-1940.920.043.820.02,104.751,500.002,104.751,500.00True3J-3
TrueJ-1733.320.0J-1733.320.033.420.02,409.361,500.002,409.361,500.00True3J-4
TrueFH-324.320.0FH-324.320.023.920.02,689.091,501.722,687.371,500.00True3J-5
TrueFH-421.620.0FH-421.620.020.020.02,757.301,513.752,743.551,500.00True5J-6
TrueJ-1920.120.0J-1920.120.020.220.02,703.041,503.442,699.601,500.00True4J-7
TrueJ-1921.020.0J-1921.020.022.120.02,624.251,500.002,624.251,500.00True3J-8
TrueJ-1925.720.0J-1925.720.026.220.02,504.681,501.722,502.971,500.00True3J-9
TrueJ-1931.920.0J-1931.920.032.320.02,329.401,503.442,325.961,500.00True3J-10
TrueJ-1935.120.0J-1935.120.035.720.02,228.191,500.002,228.191,500.00True3J-11
TrueJ-1938.120.0J-1938.120.039.220.02,129.301,503.442,125.861,500.00True3J-12
TrueJ-1942.320.0J-1942.320.044.420.01,975.811,503.441,972.371,500.00True3J-13
TrueJ-1924.120.0J-1924.120.025.120.03,411.681,500.003,411.681,500.00True3J-14
(N/A)(N/A)(N/A)20.0(N/A)(N/A)20.0(N/A)20.0(N/A)(N/A)(N/A)1,500.00(N/A)(N/A)J-15
(N/A)(N/A)(N/A)20.0(N/A)(N/A)20.0(N/A)20.0(N/A)(N/A)(N/A)1,500.00(N/A)(N/A)J-16
(N/A)(N/A)(N/A)20.0(N/A)(N/A)20.0(N/A)20.0(N/A)(N/A)(N/A)1,500.00(N/A)(N/A)J-17
TrueJ-1942.120.0J-1942.120.043.120.01,566.721,503.441,563.281,500.00True3J-18
TrueJ-1843.120.0J-1843.120.039.720.01,563.281,500.001,563.281,500.00True3J-19
(N/A)(N/A)(N/A)20.0(N/A)(N/A)20.0(N/A)20.0(N/A)(N/A)(N/A)1,500.00(N/A)(N/A)J-20
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Matthew Foster 
73353 

Conducted by: 
Inspection Ref: 

Report of Inspection/Test 

Property Owner/Agent 

1437 Larimer St 
Denver, CO 80202 

Enertia Consulting Group, 
LLC 

Montex at Vista Ridge 

Mountain View Blvd/Ridge 
View Drive 
Erie, CO 80516 

 Fire Hydrant #1 

Shawn Merz 
(720)502-6574 

Shawn Merz 
(720)502-6574 Print Date: 10/22/2014 

October 21, 2014 

Signatures 

Inspector - Printed Date Completed Inspector - Signature 
Signature on Original 

I state that the information on this form is correct at the time 
and place of my inspection, and all equipment tested at this 
time was left in operational condition upon completion of 
this inspection except as noted. 

Hydrant Flow Test Inspection  

Yes Free from ice or water in barrel ? 
Yes Free from leaks or cracks at outlets and top of hydrants? 
Yes Threads,outlets,caps & stem in good condition and lubricated? 
Yes Pumper and nozzle caps are slightly more than hand tight? 
NA Exposed piping is properly secured and free from leaks or physical damage? 
Yes Is paint in good condition? 
Yes Operating nut not worn, twisted or broken? 
Yes Operating nut turns without difficulty? 
Yes Road box and shutoff valve is visible and accessible? 
Yes Hydrant flowed until clear (min 1 Minute)? 
Yes Dry Barrels drain in at least 1 hour? 
NA Dry barrels requiring pumping are identified? 
Yes Control valves operated through full range? 
Yes Hydrant shuts off completely? 
NA Strainers, if installed, not blocked and corrosion free? 
NA Strainers cleaned (if possible)? 
NA Monitor nozzles moved through full range? 
NA Monitor nozzle flowed acceptable water? 
NA Monitor nozzle lubricated? 
NA Backflow assembles, if installed, passed full flow test? 
Fire Hydrant Flow Test 50%  
1st Hyd E of 2998 
Rdg Vw Dr 

Residual Hydrant Location 
2nd Hyd E of 2998 
Rdg Vw Dr near light 

Flow Hydrant Location 
80 Static PSI 
70 Residual PSI 
17 Pitot PSI 
2 1/2 Orifice Size 
9 Discharge Coefficient 
695 Water Flow GPM 
Fire Hydrant Flow Test 100%  
1st Hyd E of 2998 
Rdg Vw Dr 

Residual Hydrant Location 
2nd Hyd E of 2998 
Rdg Vw Dr near light 

Flow Hydrant Location 
80 Static PSI 
75 Residual PSI 
22 Pitot PSI 
2 1/2 Orifice Size 
9 Discharge Coefficient 
791 Water Flow GPM 
Print Date: 10/22/2014 

Copyright 2002-2014 Life Safety Inspector, OnSite Software 
Page 1 of 1



 

Matthew Foster 
73354 

Conducted by: 
Inspection Ref: 

Report of Inspection/Test 

Property Owner/Agent 

1437 Larimer St 
Denver, CO 80202 

Enertia Consulting Group, 
LLC 

Montex at Vista Ridge 

Mountain View Blvd/Ridge 
View Drive 
Erie, CO 80516 

 Fire Hydrant #2 

Shawn Merz 
(720)502-6574 

Shawn Merz 
(720)502-6574 Print Date: 10/22/2014 

October 21, 2014 

Signatures 

Inspector - Printed Date Completed Inspector - Signature 
Signature on Original 

I state that the information on this form is correct at the time 
and place of my inspection, and all equipment tested at this 
time was left in operational condition upon completion of 
this inspection except as noted. 

Hydrant Flow Test Inspection  

Yes Free from ice or water in barrel ? 
Yes Free from leaks or cracks at outlets and top of hydrants? 
Yes Threads,outlets,caps & stem in good condition and lubricated? 
Yes Pumper and nozzle caps are slightly more than hand tight? 
NA Exposed piping is properly secured and free from leaks or physical damage? 
Yes Is paint in good condition? 
Yes Operating nut not worn, twisted or broken? 
Yes Operating nut turns without difficulty? 
Yes Road box and shutoff valve is visible and accessible? 
Yes Hydrant flowed until clear (min 1 Minute)? 
Yes Dry Barrels drain in at least 1 hour? 
NA Dry barrels requiring pumping are identified? 
Yes Control valves operated through full range? 
Yes Hydrant shuts off completely? 
NA Strainers, if installed, not blocked and corrosion free? 
NA Strainers cleaned (if possible)? 
NA Monitor nozzles moved through full range? 
NA Monitor nozzle flowed acceptable water? 
NA Monitor nozzle lubricated? 
NA Backflow assembles, if installed, passed full flow test? 
Fire Hydrant Flow Test 50%  
2nd Hyd E of 2998 
Rdg Vw Rd near light 

Residual Hydrant Location 
1st Hyd E of 2998 
Rdg Vw Dr 

Flow Hydrant Location 
72 Static PSI 
75 Residual PSI 
14 Pitot PSI 
2 1/2 Orifice Size 
9 Discharge Coefficient 
631 Water Flow GPM 
Fire Hydrant Flow Test 100%  
2nd Hyd E of 2998 
Rdg Vw Rd near light 

Residual Hydrant Location 
1st Hyd E of 2998 
Rdg Vw Dr 

Flow Hydrant Location 
72 Static PSI 
90 Residual PSI 
22 Pitot PSI 
2 1/2 Orifice Size 
9 Discharge Coefficient 
791 Water Flow GPM 
Print Date: 10/22/2014 

Copyright 2002-2014 Life Safety Inspector, OnSite Software 
Page 1 of 1











Please give us your valued words of suggestion or praise. Did this free calculator exceed your
expectations in every way?

Home | Support | FreeSoftware | Engineering Services | Engineering Calculators | Technical
Documents | Blog (new in 2009) | Personal essays | Collaborative Family Trees | Contact

Last Modified 06/16/2015 17:19:15

Can you help me translate this calculator to your language or host this calculator at your web site?

Set units: 
Pipe diameter, d0

Manning roughness, n ?
Pressure slope (possibly ? equal to pipe
slope), S0

Percent of (or ratio to) full depth (100% or
1 if flowing full)

Results:
Flow, q 0.0620
Velocity, v 2.0428
Velocity head, hv 0.0649
Flow area 0.0303
Wetted perimeter 0.5160
Hydraulic radius 0.0588
Top width, T 0.4665
Froude number, F 1.41
Shear stress (tractive
force), tau 0.0590

List of Calculators Hydraulics Language

Free Online Manning Pipe Flow Calculator http://hawsedc.com/engcalcs/Manning-Pipe-Flow.php

1 of 1 6/16/2015 5:21 PM



Please give us your valued words of suggestion or praise. Did this free calculator exceed your
expectations in every way?

Home | Support | FreeSoftware | Engineering Services | Engineering Calculators | Technical
Documents | Blog (new in 2009) | Personal essays | Collaborative Family Trees | Contact

Last Modified 06/16/2015 17:19:15

Can you help me translate this calculator to your language or host this calculator at your web site?

Set units: 
Pipe diameter, d0

Manning roughness, n ?
Pressure slope (possibly ? equal to pipe
slope), S0

Percent of (or ratio to) full depth (100% or
1 if flowing full)

Results:
Flow, q 0.1110
Velocity, v 2.4284
Velocity head, hv 0.0917
Flow area 0.0457
Wetted perimeter 0.5999
Hydraulic radius 0.0762
Top width, T 0.5229
Froude number, F 1.45
Shear stress (tractive
force), tau 0.0784

List of Calculators Hydraulics Language

Free Online Manning Pipe Flow Calculator http://hawsedc.com/engcalcs/Manning-Pipe-Flow.php

1 of 1 6/16/2015 5:20 PM





1529 Market St., Suite 200 
Denver, CO 80202 

303.564.3435 
shawn.merz@enertiacg.com 

 
 
September 17, 2015 
 
 
R. Martin Ostholthoff 
Community Development Director 
Town of Erie 
Community Development Department 
645 Holbrook Street 
PO Box 750 
Erie, CO 80516 
 
Re: SP-000046-2014, PP-000055-2014 Vista Ridge Filing No. 12, 1st Amendment 

 
Dear Mr. Ostholthoff: 
 
This letter presents a response to the comments received on August 26, 2015 for the Preliminary Plat 
and Site Plan Submittals for Montex South at Vista Ridge. 
 
Development Review Team (DRT) Preliminary Plat Comments (8/20/2015) 
 
 
Preliminary Plat 
1. General Comments 

a. The Board of Trustee’s approved Vista Ridge Filing 14 (King Soopers) at its August 
11th meeting. Recordation of the plat is eminent, and the subdivision creates three 
residual future development tracts, of which Tract B is a part of your proposed Vista 
Ridge Filing 12, 1st Amendment. Please update the legal descriptions, area totals, 
and tract numbering. A copy of the final Vista Ridge Filing 14 is attached. 
Response: The legal descriptions, area totals and tract numbering have been 
updated. 
 

b. Proof of recordation and establishment of an HOA for common areas and shared 
facilities is required at Final Plat. Update: The applicant stated that an HOA is no 
longer necessary. Remove any HOA references from the plat, specifically the Tract 
Summary Chart. 
Response: HOA references have been removed. 
 

c. See redlines for technical adjustments and comments. 
Response: Redlines containing technical adjustments and comments have been 
addressed.  

 
2. Sheet 1 – Cover Sheet 

a. Re-letter the tracts per the following comments and update notes, tables, and 
drawings accordingly. 
Response: Tracts, notes and tables have been updated per comments.  
 

b. Update the Tract Summary Chart. Tract A1 (to be A2 and minus the detention pond) 
is a future development tract and should be retained by the Owner. 
Response: The Tract Summary Chart has been updated.  



Response to Comment Letter  Preliminary Plat & Site Plan Submittal 
Page 2  Vista Ridge Filing No. 12, 1st Amendment 

2 | P a g e  
	

 
c. Note 6 provides for a blanket drainage easement. Revise note to exclude those 

areas within the building footprints from that blanket easement. 
Response: The note has been updated to exclude the areas within the building 
footprint.  
 

d. Add to the General Notes: 
14. Maintenance Definition: Maintenance is the process of preserving 

capital improvements, structures, development, or systems to meet its 
function or original intent of the facility.  This is the preservation, 
conservation, keeping in good conditions, operating safely, operating 
efficiently, testing, inspection, servicing, repairing, grading, cleaning, 
picking up trash and debris, pest control, painting, mowing, pruning, 
and prolonging of these facilities.  Maintenance also includes the 
provision of financial support to maintain the facilities. Facilities include 
but are not limited to: landscaping, open areas, grass, shrubs, trees, 
playgrounds, site furniture and fixtures, retaining walls, signs, 
sidewalks, drainage structures such as ponds, swales, drain pans, 
inlets, and outlet structures. 

Response:  Maintenance definition note has been added to plat general notes. 
 

e. Condition of PP approval: A separate Vacation application will need to be processed 
concurrent with any final plat to vacate the existing 10-foot utility easement created 
by the Vista Ridge Filing No. 12 plat. 
Response: Comment noted.  
 

3. Sheet 2 – Plat 
a. Divide off the detention pond into its own tract. The notes for blanket drainage 

easements, open space, and landscaping will be cleaner and not encumber the 
future commercial lots in the balance of Tract A1 (to be Tract A2). 
Response: The detention pond is now within a separate tract A-1. 
 

b. Match the dimensions of the east property line and the eastern portions of the north 
and south property lines of Lot 3 to Tract B of the Vista Ridge Filing 14 plat. 
Response: The dimensions and linework of the east property line now match that 
of the Filing 14 plat. 
 

c. Delete the dashed lines for easements within Tract A. The entire width of Tract A 
shall be an easement per Note 2 and the Use in the Tract Summary Chart. 
Response: Easements have been removed within Tract A.  
 

d. Delete all the “Rec. No. _______” placeholders for easements to be dedicated via 
the final plat. The placeholders are only for easements dedicated by separate 
instrument. 
Response: Deleted all Rec. No. placehoders.  
 

e. Add a “0” to the Project Number. 
Response: Added 0 to the project number. 

 
4. Sheet 3 – Plat 

a. Delete all the “Rec. No. _______” placeholders for easements to be dedicated via 
the final plat. The placeholders are only for easements dedicated by separate 
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instrument (i.e. the Access & Utility Easement dedicated in the pond by the original 
Filing 12 plat). 
Response: Deleted all Rec. No. placeholders.  

 
 

Site Plan 
5. General Comments 

a. Add the Architectural Elevations to the Site Plan Set. 
Response: Colored elevations have been added to the Site Plan Set; Sheets A1-
A4.  
 

b. Combine the Landscape Plans, Photometrics and Architectural Elevations 
physically into the same plan set (Sheets C1-C7). 
Response: The Landscape Plans, Photometrics Plans and Architectural 
Elevations are combined into the Site Plan Set.  
 

c. See redlines for technical adjustments and comments. 
Response: All redlines have been addressed per comments received.  

 
6. Sheet C1  

a. Separate out the pocket park acreage from the “Planted/Mulched Area” under the 
Landscape heading of the Land Use Tabulation. The balance will be used for 
calculation of trees and shrubs in the landscape drawings. 
Response:  The pocket park acreage has been separated out as requested.  

 
7. Sheet C2 

a. Buildings 5, 8, and 32 are into or have roof overhangs within the front setback line 
of 15’. The VRDP does not allow encroachments in the front setback for roof 
overhangs (V.O.d).  
Response: Per email dated May 20, 2015 from staff to Ward Ritter and myself, 
item number one identifies that, “Front Setback Encroachments: The eave 
encroachments may project into the front setback by up to 2’.” We have 
proceeded with this direction. Please see email attached to this comment 
response letter.  
 

b. Provide a sidewalk connection and curb ramp from the southeast parking lot to the 
sidewalk of Ridgeview Circle. 
Response: A sidewalk and curb ramp from the southeast parking lot to the 
sidewalk of Ridgeview Circle has been added.  
 

c. On the previous submittal tree lawns were shown as 8’ wide per the requirements 
of the UDC (10.6.5.F.1.c.i). The tree lawns are now shown as 6.5’. Revise to 8’. 
Response: The tree lawns have been revised to be 8’ from back of curb to the 
edge of the walk.  
 

d. The Building 14 footprint does not match the Building Type 2 footprint notated on 
the sheet. Revise footprint to match the model proposed. 
Response: Building 14 labeling has been revised to be a Type 1, Elevation A per 
the footprint.   
 

e. The UDC’s requirements for architectural variety of Manor Homes states that 
models with identical facades shall not be placed adjacent to or across the street 
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from one another (10.6.7.F.1.e.ii). Buildings 25 & 30 are identical and are adjacent.  
Response: Building 25 is now a Type 1, Elevation A and building 30 is a Type 1, 
Elevation B to comply with section (10.6.7.F.e.ii).  
 

f. A select number of parking spaces encroach into the setbacks along Ridge View 
Circle. Please submit a request for Alternative Equivalent Compliance addressed to 
the Planning Commission to allow parking in the setbacks. 
Response: A request for Alternative Equivalent Compliance to allow parking 
within the setback is included.  
 

g. Delete the southwestern parking stall in the lot west of Building 9 as it encroaches 
into the setback/landscape buffer adjacent to a future road. 
Response: The southwestern parking stall in the lot west of building 9 has been 
removed as requested.  

 
8. Sheet C3 

a. Add sidewalk connectors to the street (see redlines). 
Response: Sidewalk connectors per relines have been added.  
 

b. Depending on the depth of the line, the storm pipe just south of Building 2 may be 
in Building 2’s foundation zone of influence. 
Response: The location so the storm outfall is unfortunately confined to this 
location and is only close to the foundation of building 2 at the southwest corner. 
This is a reinforced concrete pipe that is shallow and only 18” in diameter thus 
virtually eliminating any possible rework.  
 

c. See redlines for potential light locations for safety along walkways. 
Response: All buildings will have building mounted lights to assist with safety at 
night. The central located light suggestion, has been added.  

 
9. Sheet C4 

a. The sidewalk connection south of Building 14 ascends approximately 3’ to the south 
property line, but no steps, wing walls, or railings are shown, as applicable.  
Response: Seven steps with a handrail have been added to this location.  
 

b. The Proposed Diversion Swale leader is not pointing to a swale. 
Response: The diversion swale adjacent to the east and south property line has 
been added.   

 
10. Sheet C6 

a. Each building model provides 1-one bedroom, 2-two bedrooms, and 1-three 
bedroom units. Each building is required to provide 7.5 off-street parking stalls for 
the building occupants (10.6.6.D.1.c & Table 6.6-1). Each building model provides 
6 off-street parking stalls in the garages resulting in 1.5 (rounded to 2) parking stalls 
still required on site. Update: Thank you for the parking exhibit. There are a few 
formatting and clarification revisions needs. Please discuss with staff to update and 
finalize. 
Response: In conjunction with discussions with the Town staff, we have prepared 
formatting updates to clarify the location and distance of the off-street parking 
for residents. Please see sheets C6 and C7 of the Site Plan.  
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11. Sheet C7 
a. The development, in aggregate, is required to provide 1 guest parking space for 

every three units (Table 6.6-1). With a 144 units, 48 guest spaces are required. 
While the Town’s interpretation of the code allows those guest spaces to be located 
off-site (i.e. as on-street parking), the guest spaces are required to be within 200’ of 
the building they are intended to serve (10.6.6.E.2.a). Provide a color-coded chart 
showing that each guest space is within 200’ of the building it is designated to serve. 
Update: Thank you for the parking exhibit. There are a few formatting and 
clarification revisions needs. Please discuss with staff to update and finalize. 
Response: Response: In conjunction with discussions with the Town staff, we 
have prepared formatting updates to clarify the location and distance of the guest 
parking. Please see sheets C6 and C7 of the Site Plan.  
 

12. Sheets L1 – L7 
a. Each lot shall independently satisfy the Town’s landscape requirements (10.6.4.E). 

Do not use a typical building landscape detail. Show actual plantings in the plans. 
Response: Revised so all plant material is called out by species. 
 

b. Update the landscape requirements table on Sheet L1. The square feet used to 
calculate the trees and shrubs required for the landscaped area shall match the 
landscape area shown on the table on Sheet C1 (total landscaped area minus the 
pocket park). The landscape plans show 114,224 sf versus the cover sheet which 
shows 140,328 sf. 
Response: Updated landscape requirement table to include all landscape area 
within the lot in 10-6-4.E.6.a; and the footnote that the landscape area provided 
includes the ROW and pocket park in the calculation.  
 

c. Evergreen trees to be 8’ minimum height. 
Response: Per the Town of Erie Park and Recreation Construction Standards and 
Specifications, 1062.07 Plant Materials, Size Requirements, All evergreen trees 
shall be a minimum of six (6) feet tall or larger. 
 

d. Modify the sight triangles to the stopped approach calculation on Drawing ST5 of 
the Town’s Standards and Specs. 
Response: The site triangles have been revised as requested.  
 

e. Provide a component list (including quantities and square feet) to verify that the 
Pocket Park meets the minimum Pocket Park Component Standards of the Town 
of Erie Parks, Recreation, Open Space and Trails Master Plan (PROST).  
Here is the link to the PROST:  http://www.erieco.gov/index.aspx?nid=825 
Response:  
Provided List A Infrastructure – (All Required) 
1. 2 benches 
2. 4 bicycle racks 
3. 1 dog pick up station 
4. 1 Identification sign 
5. 1 individual shelter with 2 picnic tables 
6. Irrigation 
7. 4,930 SF Open turf area 
8. Sidewalks (ADA accessible) 
9. 2 trash receptacles 
10. 5 deciduous trees; 3 ornamental trees; two evergreen trees; 20 shrubs; 24 

perennials, & 3 ornamental grasses 
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Provided List B - (selected one of two required) 
1. Display garden. 
Other choices deemed not appropriate or too large for the pocket park. 

 
Provided List C – (selected four of the three required) 
1. 1 individual shelter with 2 picnic tables 
2. Community garden 
3. Open turf sculpted as a play berm, mound or hill with a minimum three foot 

height 
4. Public art 

 
Architectural Drawings 
13. General Comments 

a. Provide color elevations. 
Response: Color elevations are now provided within the Site Plan, please see 
sheets A1-A4 
 

b. Number sheets sequential with the site plan set (i.e. A1, A2, etc.) 
Response: Architectural sheets are now numbered A1-A4 as requested.  
 

c. Dimension widths of building in the floor plan and heights of building in the 
elevations, typical for all sheets. 
Response: Dimensions have been added to both the elevations for height and the 
floor plans for width and lengths.  
 

d. Delete setback and property lines in the floor plans, typical for all sheets. 
Response: Setback and property lines have been removed from the architectural 
sheets.  

 
Public Works (PW) Preliminary Plat Comments (8/20/2015) 

 
Comments for Phase II Drainage Study: 

1. The title of the report has been changed to a Phase III Drainage Report, but it is still a 
Phase II report.  A Phase III report is required with Final Plat.  
Response: In conversations with staff, Riprap calculations were not included with 
the previous submittal. These have been added and the report as prepared is a 
Phase III Drainage Report.  

 
Previous Comments for Preliminary Construction Plans: 

3. On sheet 9: 
f. Irrigation services need to be shown for Tracts B, C, D, and E. 

Response:  A raw waterline has been stubbed to the open space for 
irrigation use. 
 
The Town will need more information on using raw water for this site such as 
who’s providing the water, the water rights being used, and the infrastructure 
serving it. 

Response: In coordinating with the Metropolitan District, it is unclear if there are 
water rights available at this time. That said, we have removed the raw water 
service and installed to potable water irrigation services; these are included on 
sheet C3 (Utility Plan).  
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New Comments for Preliminary Construction Plans: 
1. The storm sewer line along Ridge View Drive will need to be extended east across the 

property frontage to the property to the east. 
Response: The stormsewer located at the northeast corner of the development has 
been extended to provide conveyance for the property to the east.  
 
 

REFERRAL AGENCY COMMENTS: 
 
Felsburg Holt & Ullevig (August 17, 2015) 
 
Response to Comments  

1a, 1b, 1g, 4 & 5 are complete with no further action.  
 
2. We have previously suggested that the traffic impact analyses for Montex North and South be 

coordinated closely with the analyses for the King Soopers development in order to provide 
the Town of Erie with a complete picture of the traffic that will be using Ridge View Drive and 
the two intersections at each end. While this coordination has yet to be addressed, it does 
appear that the King Soopers documentation includes Tracts A and A2 in their analysis. 
However, access to these tracts is not fully addressed either this submittal or the King Soopers 
materials. We remain concerned about future cross-access and shared access issues. Again, 
coordinated traffic impact studies for these developments should address these concerns.  
Response: The property between Montex South and the King Soopers is now under 
contract by a commercial developer and is beginning the development process. 
This will allow the opportunity to coordinate the cross-access concerns of the 
Town as these are the parcels that control these access locations.  

 
 
 
Mountain View Fire Rescue (December 19, 2014) 
 
No further comments. 
 
 
 
Xcel Energy (January 26, 2015) 
 
 Public Service Company of Colorado’s (PSCo) Right of Way & Permits Department has 
reviewed the plat and site plans for Montex South at Vista Ridge Filing No. 12 – 2

nd 

referral. 
Because natural gas must be installed along road access ways, all private drives will need to 
be utilized for gas main extension in order to service “internal” buildings (nos. 3, 6, 7, 25, 26, 
29, 30 and 31) that are not otherwise accessible. PSCo also requests a 6-foot utility easement 
within the Lots directly adjacent to both sides of Tract A for natural gas distribution facilities. 
 
The property owner/developer/contractor must contact the Builder's Call Line at 1-800-628-2121 and 
complete the application process for any new gas service. It is then the responsibility of the developer 
to contact the Designer assigned to the project for approval of design details. Additional easements 
may need to be acquired by separate document for new facilities. 
Response: A 6’ utility easement has been provided on the Preliminary Plat for gas service to 
buildings 3, 6, 7, 25, 26, 29, 30 & 31 as requested.  
 
We trust that our responses to the comments are acceptable and complete.  Please do not hesitate to 
call should you have any questions. 
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Sincerely, 
 
ENERTIA CONSULTING GROUP, LLC 
 

 
 
Bonner Gilmore 
Managing Partner 



 

Town of Erie 
Open Space and Trails Advisory 

Board                                 
 
From:  Town of Erie Open Space and Trails Advisory Board (OSTAB) 
To:       Todd Bjerkaas, Senior Planner, Community Development 
Date:    January 16, 2015 
 
Subject: Montex South Referral – Preliminary Plat and Site Plan 

 
Location: south side of Ridge View Drive. 
 
OSTAB has reviewed the referral materials, compared them to Town planning documents, and 
has prepared the following comments, questions, and recommendations for the Town’s 
consideration in evaluating this application. 

 
Open Space and the Natural Areas Inventory (NAI): 
 
Discussion: There are no NAI sites on this property. There is no proposed qualifying open 
space on this property. The open space obligation in the Town’s Unified Development Plan 
(UDC) was met previous by Vista Ridge Development Corporation. 
 
Recommendations: None 
 
Trails: 
 
Discussion: There are no existing spine trails nearby. There are no proposed spine trails. There 
are no proposed neighborhood trails. 
 
We typically recommend that a perimeter trail or sidewalk be included to maximize the walking 
opportunities for residents within their development. This application has such a sidewalk on 
the west side, but not on the south or east sides. However, there will be future commercial 
development on those sides, and there will be a wall constructed on both the south and east 
sides. Therefore, we do not think that a perimeter trail would be very beneficial in this specific 
situation. 
 
Recommendation: None 
 
 
 
 
Please pass this referral letter to the Applicant, and appropriate town departments, boards, 
and commissions. Thank you for your attention to these matters. OSTAB is available to discuss 
any of the above in more detail as needed. 

 
 
Sincerely, 



 
Open Space and Trails Advisory Board 
 
Denise Brady 
Kevin Chard 
Dawn Fraser 
Monica Kash 
Nicole Littman 
Ken Martin (Chair) 
Joe Martinez 
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January 13, 2015 
Karen Berry 
State Geologist 

  

Todd Bjerkaas 

Community Development Services 

Town of Erie 

P.O. Box 750  

Erie, CO 80516 

Location: 
SW¼ SW¼ Section 33, 

T1N, R68W of the 6th P.M. 

40.0018, -105.015 

Subject: Montex South at Vista Ridge – Site Plan and Preliminary Plat 

Town of Erie, Weld County, CO; CGS Unique No. WE-15-0018 

 

Dear Todd: 

 

Colorado Geological Survey has reviewed the Montex South at Vista Ridge site plan and preliminary plat 

referral. I understand the applicant proposes 37 lots containing 144 multi-family rental units in 36 quadplexes 

and a rental office on approximately 10.2 acres located immediately northeast of E. Baseline Rd. and Mountain 

View Blvd.  

 

With this referral, I received a Development Referral requesting CGS’s review (December 12, 2014), Montex 

South at Vista Ridge Site Plan and Preliminary Plat Land Use Applications (signed November 14, 2014), 

Montex South Site Plan and Preliminary Plat narratives (Enertia, December 9 and November 17, 2014), a set 

of Site Plans (December 5, 2014), a set of three Preliminary Plat sheets (Lange Land Surveys, December 19, 

2014), and a Preliminary Geotechnical Engineering Report (Pickering, Cole & Hivner [PCH], March 24, 

2014). 

 

The site is not undermined, and is not exposed to any geologic hazards that would preclude the proposed 

residential use and density. However, the site is underlain by very highly expansive clay fill, clay soils, and 

claystone bedrock at shallow depths that will cause significant damage to improvements unless carefully 

mitigated.  

 

Very highly expansive soils and bedrock. Five of PCH’s borings are located within the proposed Montex 

South development. 17 swell-consolidation tests were performed on clay fill, clay, and claystone samples, and 

one swell-consolidation test was performed on a remolded, composite sample of claystone to estimate the 

properties of overexcavated and replaced material. Moderate consolidation of 4.1% and moderate to very high 

swell values of up to 12.5% when wetted under a 500 psf load were observed. PCH makes appropriate 

preliminary recommendations (pages 8-9) for mitigating the risk of structural damage associated with the very 

highly expansive soils and bedrock, including overexcavation and replacement with moisture-conditioned, 

properly compacted, low expansive fill to a depth of at least ten feet below lowest foundation bearing depths, 

and/or drilled pier foundations with structural floor systems. I agree with PCH that individual foundation 

designs must be based on additional subsurface exploration and analyses for each building.  

 

Deep underdrain system. The applicant doesn't indicate whether basements are planned. Since the proposed 

units will be rentals, it is not clear whether basements are part of the development plans. If basements are NOT 

planned, this section may not apply -- it depends on the depth of, and the hydraulic conductivity of the bedrock 

beneath and surrounding, the overexcavation. However, if overexcavation is performed, the need for a deep 

  COLORADO GEOLOGICAL SURVEY 
1801 19th Street 
Golden, Colorado 80401 
303.384.2655 
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underdrain system should be evaluated. This would help prevent the development of a shallow, perched water 

condition in the “bathtub” created by the overexcavation. Perched water can accumulate in the overexcavated 

and replaced soils as a result of disruption of historic groundwater flow through permeable zones in the upper 

bedrock and/or infiltration from the surface, potentially causing wetting and softening of foundation bearing 

soils, and excessive swell or settlement. The hydraulic conductivity of the upper bedrock zones beneath and 

surrounding the site (a function of the presence or absence of fractures, discontinuities, and permeable 

sandstone lenses and layers) should be a factor in determining whether an underdrain system is needed.  

 

Additional, lot-specific investigations. Even after ground modifications (if implemented) and grading are 

complete, it is possible that some of the overexcavated and replaced fill will be moderate or higher swelling 

and some lots may require drilled pier foundations to resist uplift. Additional investigations, consisting of 

drilling, sampling, lab testing and analysis, will be needed on each lot, once grading is complete, to verify that 

swell potential values have been reduced to acceptable levels before shallow foundations and slab-on-grade 

floors are determined to be feasible. PCH’s grading and surface drainage, subsurface drainage (including 

individual perimeter foundation drain systems, pages 9-10), floor system (pages 10-11), utility, concrete 

(sulfate attack-resistant Type V cement should be used in all foundation concrete and concrete that will be in 

contact with site soils), and preliminary pavement recommendations are valid. 

 

Thank you for the opportunity to review and comment on this project. If you have questions or require further 

review, please call me at 303-384-2643, or e-mail carlson@mines.edu. 

 

Sincerely, 

 

 

 

Jill Carlson, C.E.G.      

Engineering Geologist 



 
January 22, 2015 
 
Todd Bjerkaas 
Town of Erie 
645 Holbrook 
Erie CO 80516 
 
RE: Montex South at Vista Ridge 
 
Dear Todd: 
 
Thank you for referring the Montex Referral to the School District.  
 
The District has reviewed the development proposal in terms of (1) available school capacity, (2) required land 
dedications and/or cash-in-lieu fees and (3) transportation/access considerations.  After reviewing the above 
proposal, the School District supports this proposed development subject to reviewing future student 
projections & capacities at Black Rock & Erie High School. The reasons for this position and other relevant 
information is as follows.  
 
This development will add 144 units (36x4plex units), plus 1 single family detached unit equaling 145 total units.  
Black Rock Elementary in the current school year reported a lower than expected kindergarten enrollment. The 
SVVSD Planning Department is currently reviewing future projections for Black Rock. Enrollment at Black Rock will 
continue to be monitored and when capacities are reached steps for mitigating overcrowding (as outlined below 
and on the attached page) will be taken.  

 
Should this development be approved, the options for managing the short and long term overcrowding in these 
schools may include adding modular classrooms and implementing split or staggered schedules as needed.  Other 
options may include, but not be limited to, implementing year-round schools or asking voters to approve new 
bonds for additional school facilities or a mill levy for additional operating funds.  It should be noted that a lack of 
operating funds may be a factor in delaying construction and occupancy of new school facilities in this area. 
 
Detailed information on the specific capacity issues, the land dedication requirements and transportation impacts 
for this proposal follow in Attachment A.   A land dedication is required with this project and there are comments on 
pedestrian access included in the attachment.  The recommendation of the District noted above applies to the 
attendance boundaries current as of the date of this letter.  These attendance boundaries may change in the future 
as new facilities are constructed and opened.  If you have any further questions or concerns regarding this referral, 
please feel free to contact me via e-mail at kragerud_ryan@svvsd.org or at the number below.  
 
Sincerely, 
 
Ryan Kragerud, AICP 
Planning/GIS 
 
Enc.:  Attachment A – Specific Project Analysis 
          Cash-in-lieu chart 
  

ST. VRAIN VALLEY SCHOOL DISTRICT PLANNING DEPARTMENT. 395 SOUTH PRATT PARKWAY, LONGMONT, CO  80501. SCOTT 
TOILLION, DIRECTOR. PHONE 303-682-7229. FAX 303-682-7344. 

mailto:kragerud_ryan@svvsd.org


 
 

ATTACHMENT A - Specific Project Analysis 
 

PROJECT: Montex 
 

(1) SCHOOL CAPACITY 
The Board of Education has established a District-wide policy of reviewing new development projects in terms of the 
impact on existing and approved school facilities within the applicable feeder system. Any residential project within the 
applicable feeder that causes the 125% school benchmark capacity to be exceeded within 5 years would not be 
supported. This determination includes both existing facilities and planned facilities from a voter-approved bond. The 
building capacity, including existing and new facilities, along with the impact of this proposal and all other approved 
development projects for this feeder is noted in the chart below. 
 
  

BLACK ROCK ELEMENTARY 
          CAPACITY INFORMATION CAPACITY BENCHMARK* 

        (includes projected students, plus development's student impact) 

School Building Stdts. Stdt. 2014-15 2015-16 2016-17 2017-18 2018-19 
Level Capacity Oct-14 Impact Stdts Cap. Stdts Cap. Stdts Cap. Stdts Cap. Stdts Cap. 

Elementary 637 694 23 699 110% 743 117% 828 130% 951 149% 1115 175% 
Middle (EMS) 720 833 9 835 116% 898 125% 931 129% 981 136% 1047 145% 
High (EHS) 896 799 9 801 89% 822 92% 861 96% 919 103% 996 111% 
Total 2496   41 2334   2462   2621   2852   3158   
*students from new housing are added according to a 5 year buildout of approved plats within the school feeder. 

       
 
Specific comments concerning this proposal regarding School Capacity are as follows: 

• Specific Impact - This application will add 1 single family and 144 multi-family dwelling units and 41 additional 
students in the Black Rock Elementary, Erie Middle and Erie High School Feeder.   

• Benchmark Determination – Black Rock elementary and Erie middle school are projected to exceed 125% of 
capacity in 5 years with students from this development. The School District continues to monitor capacity but 
the developer should be aware both schools will exceed the capacity benchmark. To avoid this please see the 
voluntary mitigation options below. The Board of Education has not voted on whether to seek a bond for capital 
improvements to mitigate capacity issues at the time of this application.       

• Mitigation Options - The Town of Erie and the developer should also be aware that the School Board has 
developed a mitigation policy that would assist in providing capacity for the new students in this subdivision. 
Under the policy, should an applicant wish to begin construction on a residential development prior to the 
District’s ability to provide additional capacity, the applicant may mitigate the development’s impact on the 
feeder by agreeing to a voluntary, per-unit payment. Funds would be used to provide permanent or temporary 
capacity within the impacted feeder. The Planning Department would be happy to discuss this type of mitigation 
for the proposal with either the town or developer.   

• Phasing Plan – The District would appreciate a phasing plan from the applicant at the time of final plat to more 
accurately calculate the impacts of this development.  

 
(2) LAND DEDICATIONS AND CASH IN-LIEU FEES 
The implementation of the Intergovernmental Agreement (IGA) Concerning Fair Contributions for Public School 
Sites by the town of Erie requires that the applicant either dedicate land directly to the School District along with 
provision of the adjacent infrastructure and/or pay cash-in-lieu (CIL) fees based on the student yield of the 
development. CIL fees provide funds for land acquisition and water rights acquisition, which is only a small 
component of providing additional school capacity for a feeder. Specific comments regarding land dedications and 
CIL fees for this referral are as follows: 

• Dedication and/or Cash-in-lieu Requirements – no land is required therefore CIL payments will be 
required.  

• Number of Units covered by land dedication – na  
• Dedication/Cash-in-lieu Procedures – Receipts for dwelling unit credits may be obtained at the time of 

building permit in the St. Vrain Valley School District Business Office – 395 S. Pratt Parkway, Longmont, 
CO. 

. 
ST. VRAIN VALLEY SCHOOL DISTRICT PLANNING DEPARTMENT. 395 SOUTH PRATT PARKWAY, LONGMONT, CO  80501. SCOTT 

TOILLION, DIRECTOR. PHONE 303-682-7229. FAX 303-682-7344. 



3) TRANSPORTATION/ACCESS  
Transportation considerations for a project deal with bussing and pedestrian access to and from the subdivision.  
Pedestrian access, in particular, is an important goal of the School District in order to facilitate community connection to 
schools and to minimize transportation costs. Specific comments for this application are as follows: 

• Provision of Busing - Busing for this project, under the current boundaries, would most likely not be provided at 
the at the middle school or high school levels.  

• Pedestrian/Access Issues – The planned layout of this neighborhood will allow for sufficient access to the 
elementary school shown.  

ST. VRAIN VALLEY SCHOOL DISTRICT PLANNING DEPARTMENT. 395 SOUTH PRATT PARKWAY, LONGMONT, CO  80501. SCOTT 
TOILLION, DIRECTOR. PHONE 303-682-7229. FAX 303-682-7344. 



Exhibit A School Planning
Standards And
Calculation of
In Lieu Fees

For Town of Erie

Single Family

School    Planning    Standards

Number Projected Student Site Size Acres of Developed
Of Student Facility Standard Land Land Cash-in-lieu

Units Yield Standard Acres Contribution Value Contribution

Elementary 1 0.22 525 10 0.00 $80,117
0.22

Middle Level 1 0.1 750 25 0.00 $80,117
0.1

High School 1 0.11 1200 50 0.00 $80,117
0.11

Total 0.43 0.01 $80,117 $970

Single Family Student Yield is .43  $970
Per Unit

St. Vrain Valley School District 1/23/2015 9:57 AM Planning Department



Exhibit A School Planning
Standards And
Calculation of
In Lieu Fees

For Town of Erie

Multi-Family

School    Planning    Standards

Number Projected Student Site Size Acres of Developed
Of Student Facility Standard Land Land Cash-in-lieu

Units Yield Standard Acres Contribution Value Contribution

Elementary 144 0.15 525 10 0.41 $80,117
21.6  

Middle Level 144 0.06 750 25 0.29 $80,117
8.64

High School 144 0.06 1200 50 0.36 $80,117
8.64

Total 38.88 1.06 $80,117 $84,878

Multi-Family Student Yield is .25  $589
Per Unit

St. Vrain Valley School District 1/23/2015 9:57 AM Planning Department





 

 

 
August 17, 2015 
 
MEMORANDUM 
 
TO:  Todd Bjerkaas 
 
FROM:  Charles M. Buck, P.E., PTOE 
 
SUBJECT: Review of Preliminary Plat & Site Plan 
PROJECT: Montex South (Vista Ridge LLC)  

FHU # 95-190 
 
 
I have reviewed the applicant’s response to comments (dated July 7, 2015), preliminary plat, and 
site plan for the proposed development of Montex South which is located on the south side of 
Ridge View Drive in the southeast corner of the Vista Ridge development.  I have specifically 
looked at this information from the perspective of traffic engineering and transportation planning 
but not general civil or utility engineering.  This development would involve 144 apartments with 
two access points to Ridge View Drive.  I have the following observations regarding this 
information: 
 
Response to Comments 

 
1a. As noted by the applicant, the residential uses in Montex South (144 apartment units) 
represents a decrease in the trip generation previously considered for the site.  

 
1b. Based on the applicant’s response, and on review of documentation for the King Soopers 
development proposal, it appears that all adjacent development within TAZ 16 is generally 
accounted for between the various trip generation analyses. Although the nearby King Soopers 
proposal would increase the overall trip generation potential of Vista Ridge TAZ 16, the current 
Montex South residential zoning would help mitigate potential traffic impacts. 

 
1g. The applicant’s clarification relative to the nomenclature of adjacent tracts (“Tract F”, Tract 
B”, and Tracts A and A2 of the current preliminary plat) does indicate the potential for double-
counting trip generation in the commercial areas.  

 
2. We have previously suggested that the traffic impact analyses for Montex North and South be 
coordinated closely with the analyses for the King Soopers development in order to provide the 
Town of Erie with a complete picture of the traffic that will be using Ridge View Drive and the two 
intersections at each end. While this coordination has yet to be addressed, it does appear that the 
King Soopers documentation includes Tracts A and A2 in their analysis. However, access to these 
tracts is not fully addressed in either this submittal or the King Soopers materials. We remain 
concerned about future cross-access and shared access issues. Again, coordinated traffic impact 
studies for these developments should address these concerns.  

 
  



August 17, 2015 
Memorandum to Todd Bjerkaas 
Page 2 
 
 
Preliminary Plat and Site Plan 

 
4. The site plan now shows how the site accesses will align opposite existing accesses along 
the north side of Ridge View Drive. 

  
5. Based on the responses to Town staff and emergency responder comments, the 
documents now appear to address our concerns regarding the private drives.   

 
  
 The above constitutes our review of the materials provided. Please call if you have any 

questions or need additional information.    
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MONTEX SOUTH AT VISTA RIDGE

COVER SHEET

LEGAL DESCRIPTION:

A RESUBDIVISION OF:  A PORTION OF TRACT A, VISTA RIDGE FILING NO. 2 AND A PORTION OF

PARCEL 33, VISTA RIDGE MASTER FINAL PLAT:  LOCATED IN THE SOUTHWEST QUATER OF

SECTION 33, TOWNSHIP 1 NORTH, RANGE 68 WEST OF THE 6TH PRINCIPAL MERIDIAN, TOWN

OF ERIE, COUNTY OF WELD, STATE OF COLORADO.

SITE PLAN APPROVAL CERTIFICATE

THIS SITE PLAN HAS BEEN REVIEWED AND FOUND TO BE COMPLETE AND IN ACCORDANCE
WITH APPLICABLE TOWN OF ERIE REGULATIONS

Director of Community Development

Planning Commission Chair ( if applicable)

The undersigned as the owner or owners representative of lands described herein, hereby agrees on
behalf of himself/herself, their heirs, successors, and assigns to develop and maintain the property
described hereon in accordance with this approved Site Plan and in compliance with the town of Erie
Unified Development Code and Municipal Code.

Acknowleged before me this _______ day of _______________, 2015

by______________________ as _______________________.

Witness my hands and official seal

Notary Public

My commission expires: _______

Date

Date

Owner Signature Owner Name Printed

PARKING INVENTORY (144 UNITS)

 MANOR HOMES GARAGE  (63.7%)

RENTAL OFFICE GUEST PARKING (1.2%)

OFF-STREET SURFACE PAKING (15.9%)

TOTAL GUEST PARKING SPACES

216

57

PARKING NOTES:
1. ALL ON STREET PARKING SPACES ARE 23'X8'. ALL OFF STREET

PARKING ARE 20'X9'.
2. ONE VAN ACCESSIBLE ADA SPACE AND FOUR STANDARD ADA

SPACES HAVE BEEN PROVIDED AND ARE INCLUDED IN THE
RESIDENT PARKING COUNT.

3. PERCENTAGES SHOWN ARE CALCULATED USING THE TOTAL
PARKING SPACES.
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LAND USE TABULATION
LAND USE:
GROSS SITE AREA:

BUILDING FOOTPRINT:

MULTI-FAMILY RESIDENTIAL

PARKING/ROADS/SIDEWALKS:

HARDSCAPE:

LOT AREA
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328,968 SF (7.55 AC) = 74.1%
139,687 SF (3.21 AC) = 31.5%
189,281 SF (4.35 AC) = 42.6%

115,172 SF (3.22 AC) = 25.9%LANDSCAPE:

MANOR TYPE 1, 2 STORY (5,989 SF)
BUILDING TYPE:

8,027 SF (0.18 AC) =1.7%

15
MANOR TYPE 2, 2 STORY (6,287 SF)
PLAN P7, LEASING OFFICE (1,664 SF)
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1
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(R)

GUEST ON-STREET PARKING (16.8%)
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SPACES

5GUEST OFF-STREET PARKING (2.4%)

EXISTING VEGITATION 0 SF (0 AC) = 0.00%
ROW AREA 24,055 SF (0.55 AC) =5.4%



1. SEE PHOTOMETRIC PLAN FOR LOCATION, SIZE AND HEIGHT OF PROPOSED LIGHT FIXTURES.
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1437 Larimer St. 
Denver, CO 80202 

303•875•7131 
bonner.gilmore@enertiacg.com 

 
 
 
Mr. Marty Ostholthoff, Director of Community Development                December 9, 2014 
Town of Erie 
645 Holbrook Street 
Erie, CO 80516 
 
RE: Montex South – Site Plan Section 3 Written Narrative (South Parcel) 
 
Dear Mr. Ostholthoff: 
 

General project concept and purpose of the request:  

Montex South at Vista Ridge is within Vista Ridge’s Planning area 7-3 and is proposing 36 
manor homes (4-plex units) and one single family detached unit. The proposed multi-family 
residential project adds to the diversity of housing types within Vista Ridge and Erie with a 
unique multi-family product that is designed as a Manor Home (appears as a large single family 
home).  Four units are provided within each Manor Home building, all with attached direct 
access garages.  Floor plans in the Manor Home will include a three bedroom unit, two bedroom 
plus loft townhome unit, two bedroom flat unit and a one bedroom flat unit.  Each building will 
sited on its own lot to facilitate phasing and financing.  

The project site is made up of 10.20 acres and is bound by Ridge View Drive to the north, and 
existing detention facility to the west and future commercial to the south and east. Ridge View 
Drive also will provide access and egress to the site.  

Vista Ridge Development Plan Amendment #6 permits up to 200 residential units within 
Planning Area 7-3. Article V, Section F (Medium/High Density Planning Area) Subsections 5.d, 
5.e and 5.f of the Vista Ridge Development Plan have been amended to accommodate various 
encroachments into the setbacks.  

The proposed Montex at Vista Ridge is a Medium Density Residential project that matches the 
Towns Comprehensive Masterplan. The Towns’ Comprehensive Masterplan allows for Regional 
Commercial, Medium Density Residential and High Density Residential uses within these two 
parcels.  

The proposed Site Plan is generally consistent with the concepts previously approved within the 
Vista Ridge Development and is consistent with the Vista Ridge PD that governs the master 
development as a whole. In addition, the proposed Site Plan complies with the applicable 
design and development standards set forth in Chapters 2 thru 6 of the UDC and is consistent 
with the recently reviewed  Sketch Plan submittal. 

The proposed site plan will be compatible with the surrounding land uses as they become 
developed over time. This corridor is primarily commercial with two existing schools. The 
addition of 36 Manor Homes (144 multi-family units) will only help the commercial thrive with a 
walkability and convenience aspect.  

 

 



Approval Criteria: 
 

1. The Site Plan is consistent with the Town of Erie Comprehensive Master Plan; 
 
The Montex South Site Plan offers a unique concept of multi-family rental units with 
attached garages and varying building types and facades.  The development embraces 
a pedestrian friendly approach with a pocket park, open space, and sidewalk 
connectively for abled and disabled persons to future commercial development.  This 
development fits into the fabric of the overall Vista Ridge Planned Development. 
 

2. The Site Plan is consistent with any previously approved subdivision plat, planned 
development, or any other precedent plan or land use approval as applicable; 
 
Montex South is part of the Vista Ridge Planned Development and is consistent with the 
General Provisions, Architectural Standards, Land Use Regulations, Ancillary Use, and 
Vehicular Circulation Standards provided therein. 
 

3. The Site Plan complies with all applicable development and design standards set forth in 
the Municipal Code Title 10 - UDC, including but not limited to the provisions in Chapter 
2, Zoning Districts, Chapter 3, Use Regulations, Chapter 4, Dimensional Requirements, 
and Chapter 6, Development and Design Standards; 
 
Montex South consists of multi-family dwelling units with a density is 14.2 units/acre.  
This is consistent with Erie’s High Density Zoning District (HR).  Lot standards, setbacks 
and maximum heights have all been met for the HR Zoning District.  The development 
complies with the Erie Development and Design Standards or the Vista Ridge PUD. 

 
4. Any significant adverse impacts reasonably anticipated to result from the use will be 

mitigated or offset to the maximum extent practicable; 
 
No significant impacts are anticipated from the Montex South Development. 
 

5. The development proposed on the Site Plan and its general location is or will be 
compatible with the character of surrounding land uses. 
 
There is currently no development surrounding the proposed Montex South site. 

 

Architecture: 

The Manor Homes are designed to appear like a neighborhood of large single family homes in 
the Woodley Architect’s Colorado Style. 7 floor plans, 2 building types, two distinct exterior 
elevations and roof designs per building type that include 1, 2 and 3 bedroom townhomes and 
flats, all with attached, direct access garages.     

 

Development Schedule:  

The project will be constructed as a single phase and buildings will be constructed as leasing 
allows. The development is anticipated to begin construction in the spring of 2015 with building 
permits being pulled by mid-summer 2015.  

 



Integration:  

The proposed development is consistent with the overall masterplan of the Vista Ridge Planned 
Development and will complement the adjacent uses.   

 

Brief description regarding the location, function and ownership/maintenance of public and 
private open space, parks, trails, common areas, common buildings:  

Passive open space is provided within Tracts B, C, D & E totaling .073 acres. Included with 
these tracts is a planned 0.36 acre pocket park (Tract D) that is central to the site. The intent of 
the Montex South Park is to meet the needs of the future residents. Amenities may include 
seating, barbeque grills, lawn and enhanced landscape areas. The pocket park will be privately 
owned and maintained as in Filing 5. No open space is provided. Detention will occur west of 
the site in a regional, off-site detention basin. No trails are proposed. Common areas are to be 
landscaped and privately owned and maintained. The only common building proposed, is a 
leasing and maintenance center at the entrance to the project.  That building is a patio home 
from the Montex North site, adapted to the leasing, model and maintenance uses. No other 
common buildings are proposed. 

 

Brief description regarding the substance of any existing or proposed covenants, special 
conditions, grants of easements, or other restrictions applying to the proposed subdivision:  

The proposed covenants will be consistent with PUD’s in this marketplace and will govern 
private streets, architectural control, landscape maintenance, snow removal and common areas.  
 
 
Sincerely,  

 
 
Bonner Gilmore 
Managing Partner 
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September 21, 2015 
 
 
Mr. Todd Bjerkaas 
Town of Erie 
Senior Planner 
645 Holbrook Street 
P.O. Box 750 
Erie, CO 80516 
 
 
RE:  Montex South Alternative Equivalent Compliance Request 
 Resident Parking within Setback 
 
 
Dear Planning Commission Members: 
 
The applicant, Chartered Development, would like to formally request an alternative equivalent compliance 
for the proposed Montex South multi-family development. The request as as follows: 
 

I. There are 16 off street, resident parking spaces within the setback of Ridgeview Circle. 
 

Rather than a traditional, three story walkup apartment building with a significant parking lot, the 
alternative design of Montex South allows for each and every unit to have a direct access garage. 
This alternative design creates a non-traditional multi-family project that is creative which creates 
a challenge to adhere to the Town of Erie’s Uniform Development Code Section (10.6.4.E.8.b) 
which does not allow for parking within the setback. The parking shown within the setback is for 
off-street resident parking and does not negatively impact the aesthetics or usability of the 
development.     

 
 
Please contact me at bonner.gilmore@enertiacg.com or (303) 875-7131 should you have any questions 
regarding this request. 
 
Sincerely, 
 
ENERTIA CONSULTING GROUP, LLC 
 

 
 
Bonner Gilmore 
Managing Partner 
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September 17, 2015 
 
 
R. Martin Ostholthoff 
Community Development Director 
Town of Erie 
Community Development Department 
645 Holbrook Street 
PO Box 750 
Erie, CO 80516 
 
Re: SP-000046-2014, PP-000055-2014 Vista Ridge Filing No. 12, 1st Amendment 

 
Dear Mr. Ostholthoff: 
 
This letter presents a response to the comments received on August 26, 2015 for the Preliminary Plat 
and Site Plan Submittals for Montex South at Vista Ridge. 
 
Development Review Team (DRT) Preliminary Plat Comments (8/20/2015) 
 
 
Preliminary Plat 
1. General Comments 

a. The Board of Trustee’s approved Vista Ridge Filing 14 (King Soopers) at its August 
11th meeting. Recordation of the plat is eminent, and the subdivision creates three 
residual future development tracts, of which Tract B is a part of your proposed Vista 
Ridge Filing 12, 1st Amendment. Please update the legal descriptions, area totals, 
and tract numbering. A copy of the final Vista Ridge Filing 14 is attached. 
Response: The legal descriptions, area totals and tract numbering have been 
updated. 
 

b. Proof of recordation and establishment of an HOA for common areas and shared 
facilities is required at Final Plat. Update: The applicant stated that an HOA is no 
longer necessary. Remove any HOA references from the plat, specifically the Tract 
Summary Chart. 
Response: HOA references have been removed. 
 

c. See redlines for technical adjustments and comments. 
Response: Redlines containing technical adjustments and comments have been 
addressed.  

 
2. Sheet 1 – Cover Sheet 

a. Re-letter the tracts per the following comments and update notes, tables, and 
drawings accordingly. 
Response: Tracts, notes and tables have been updated per comments.  
 

b. Update the Tract Summary Chart. Tract A1 (to be A2 and minus the detention pond) 
is a future development tract and should be retained by the Owner. 
Response: The Tract Summary Chart has been updated.  
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c. Note 6 provides for a blanket drainage easement. Revise note to exclude those 

areas within the building footprints from that blanket easement. 
Response: The note has been updated to exclude the areas within the building 
footprint.  
 

d. Add to the General Notes: 
14. Maintenance Definition: Maintenance is the process of preserving 

capital improvements, structures, development, or systems to meet its 
function or original intent of the facility.  This is the preservation, 
conservation, keeping in good conditions, operating safely, operating 
efficiently, testing, inspection, servicing, repairing, grading, cleaning, 
picking up trash and debris, pest control, painting, mowing, pruning, 
and prolonging of these facilities.  Maintenance also includes the 
provision of financial support to maintain the facilities. Facilities include 
but are not limited to: landscaping, open areas, grass, shrubs, trees, 
playgrounds, site furniture and fixtures, retaining walls, signs, 
sidewalks, drainage structures such as ponds, swales, drain pans, 
inlets, and outlet structures. 

Response:  Maintenance definition note has been added to plat general notes. 
 

e. Condition of PP approval: A separate Vacation application will need to be processed 
concurrent with any final plat to vacate the existing 10-foot utility easement created 
by the Vista Ridge Filing No. 12 plat. 
Response: Comment noted.  
 

3. Sheet 2 – Plat 
a. Divide off the detention pond into its own tract. The notes for blanket drainage 

easements, open space, and landscaping will be cleaner and not encumber the 
future commercial lots in the balance of Tract A1 (to be Tract A2). 
Response: The detention pond is now within a separate tract A-1. 
 

b. Match the dimensions of the east property line and the eastern portions of the north 
and south property lines of Lot 3 to Tract B of the Vista Ridge Filing 14 plat. 
Response: The dimensions and linework of the east property line now match that 
of the Filing 14 plat. 
 

c. Delete the dashed lines for easements within Tract A. The entire width of Tract A 
shall be an easement per Note 2 and the Use in the Tract Summary Chart. 
Response: Easements have been removed within Tract A.  
 

d. Delete all the “Rec. No. _______” placeholders for easements to be dedicated via 
the final plat. The placeholders are only for easements dedicated by separate 
instrument. 
Response: Deleted all Rec. No. placehoders.  
 

e. Add a “0” to the Project Number. 
Response: Added 0 to the project number. 

 
4. Sheet 3 – Plat 

a. Delete all the “Rec. No. _______” placeholders for easements to be dedicated via 
the final plat. The placeholders are only for easements dedicated by separate 
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instrument (i.e. the Access & Utility Easement dedicated in the pond by the original 
Filing 12 plat). 
Response: Deleted all Rec. No. placeholders.  

 
 

Site Plan 
5. General Comments 

a. Add the Architectural Elevations to the Site Plan Set. 
Response: Colored elevations have been added to the Site Plan Set; Sheets A1-
A4.  
 

b. Combine the Landscape Plans, Photometrics and Architectural Elevations 
physically into the same plan set (Sheets C1-C7). 
Response: The Landscape Plans, Photometrics Plans and Architectural 
Elevations are combined into the Site Plan Set.  
 

c. See redlines for technical adjustments and comments. 
Response: All redlines have been addressed per comments received.  

 
6. Sheet C1  

a. Separate out the pocket park acreage from the “Planted/Mulched Area” under the 
Landscape heading of the Land Use Tabulation. The balance will be used for 
calculation of trees and shrubs in the landscape drawings. 
Response:  The pocket park acreage has been separated out as requested.  

 
7. Sheet C2 

a. Buildings 5, 8, and 32 are into or have roof overhangs within the front setback line 
of 15’. The VRDP does not allow encroachments in the front setback for roof 
overhangs (V.O.d).  
Response: Per email dated May 20, 2015 from staff to Ward Ritter and myself, 
item number one identifies that, “Front Setback Encroachments: The eave 
encroachments may project into the front setback by up to 2’.” We have 
proceeded with this direction. Please see email attached to this comment 
response letter.  
 

b. Provide a sidewalk connection and curb ramp from the southeast parking lot to the 
sidewalk of Ridgeview Circle. 
Response: A sidewalk and curb ramp from the southeast parking lot to the 
sidewalk of Ridgeview Circle has been added.  
 

c. On the previous submittal tree lawns were shown as 8’ wide per the requirements 
of the UDC (10.6.5.F.1.c.i). The tree lawns are now shown as 6.5’. Revise to 8’. 
Response: The tree lawns have been revised to be 8’ from back of curb to the 
edge of the walk.  
 

d. The Building 14 footprint does not match the Building Type 2 footprint notated on 
the sheet. Revise footprint to match the model proposed. 
Response: Building 14 labeling has been revised to be a Type 1, Elevation A per 
the footprint.   
 

e. The UDC’s requirements for architectural variety of Manor Homes states that 
models with identical facades shall not be placed adjacent to or across the street 
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from one another (10.6.7.F.1.e.ii). Buildings 25 & 30 are identical and are adjacent.  
Response: Building 25 is now a Type 1, Elevation A and building 30 is a Type 1, 
Elevation B to comply with section (10.6.7.F.e.ii).  
 

f. A select number of parking spaces encroach into the setbacks along Ridge View 
Circle. Please submit a request for Alternative Equivalent Compliance addressed to 
the Planning Commission to allow parking in the setbacks. 
Response: A request for Alternative Equivalent Compliance to allow parking 
within the setback is included.  
 

g. Delete the southwestern parking stall in the lot west of Building 9 as it encroaches 
into the setback/landscape buffer adjacent to a future road. 
Response: The southwestern parking stall in the lot west of building 9 has been 
removed as requested.  

 
8. Sheet C3 

a. Add sidewalk connectors to the street (see redlines). 
Response: Sidewalk connectors per relines have been added.  
 

b. Depending on the depth of the line, the storm pipe just south of Building 2 may be 
in Building 2’s foundation zone of influence. 
Response: The location so the storm outfall is unfortunately confined to this 
location and is only close to the foundation of building 2 at the southwest corner. 
This is a reinforced concrete pipe that is shallow and only 18” in diameter thus 
virtually eliminating any possible rework.  
 

c. See redlines for potential light locations for safety along walkways. 
Response: All buildings will have building mounted lights to assist with safety at 
night. The central located light suggestion, has been added.  

 
9. Sheet C4 

a. The sidewalk connection south of Building 14 ascends approximately 3’ to the south 
property line, but no steps, wing walls, or railings are shown, as applicable.  
Response: Seven steps with a handrail have been added to this location.  
 

b. The Proposed Diversion Swale leader is not pointing to a swale. 
Response: The diversion swale adjacent to the east and south property line has 
been added.   

 
10. Sheet C6 

a. Each building model provides 1-one bedroom, 2-two bedrooms, and 1-three 
bedroom units. Each building is required to provide 7.5 off-street parking stalls for 
the building occupants (10.6.6.D.1.c & Table 6.6-1). Each building model provides 
6 off-street parking stalls in the garages resulting in 1.5 (rounded to 2) parking stalls 
still required on site. Update: Thank you for the parking exhibit. There are a few 
formatting and clarification revisions needs. Please discuss with staff to update and 
finalize. 
Response: In conjunction with discussions with the Town staff, we have prepared 
formatting updates to clarify the location and distance of the off-street parking 
for residents. Please see sheets C6 and C7 of the Site Plan.  
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11. Sheet C7 
a. The development, in aggregate, is required to provide 1 guest parking space for 

every three units (Table 6.6-1). With a 144 units, 48 guest spaces are required. 
While the Town’s interpretation of the code allows those guest spaces to be located 
off-site (i.e. as on-street parking), the guest spaces are required to be within 200’ of 
the building they are intended to serve (10.6.6.E.2.a). Provide a color-coded chart 
showing that each guest space is within 200’ of the building it is designated to serve. 
Update: Thank you for the parking exhibit. There are a few formatting and 
clarification revisions needs. Please discuss with staff to update and finalize. 
Response: Response: In conjunction with discussions with the Town staff, we 
have prepared formatting updates to clarify the location and distance of the guest 
parking. Please see sheets C6 and C7 of the Site Plan.  
 

12. Sheets L1 – L7 
a. Each lot shall independently satisfy the Town’s landscape requirements (10.6.4.E). 

Do not use a typical building landscape detail. Show actual plantings in the plans. 
Response: Revised so all plant material is called out by species. 
 

b. Update the landscape requirements table on Sheet L1. The square feet used to 
calculate the trees and shrubs required for the landscaped area shall match the 
landscape area shown on the table on Sheet C1 (total landscaped area minus the 
pocket park). The landscape plans show 114,224 sf versus the cover sheet which 
shows 140,328 sf. 
Response: Updated landscape requirement table to include all landscape area 
within the lot in 10-6-4.E.6.a; and the footnote that the landscape area provided 
includes the ROW and pocket park in the calculation.  
 

c. Evergreen trees to be 8’ minimum height. 
Response: Per the Town of Erie Park and Recreation Construction Standards and 
Specifications, 1062.07 Plant Materials, Size Requirements, All evergreen trees 
shall be a minimum of six (6) feet tall or larger. 
 

d. Modify the sight triangles to the stopped approach calculation on Drawing ST5 of 
the Town’s Standards and Specs. 
Response: The site triangles have been revised as requested.  
 

e. Provide a component list (including quantities and square feet) to verify that the 
Pocket Park meets the minimum Pocket Park Component Standards of the Town 
of Erie Parks, Recreation, Open Space and Trails Master Plan (PROST).  
Here is the link to the PROST:  http://www.erieco.gov/index.aspx?nid=825 
Response:  
Provided List A Infrastructure – (All Required) 
1. 2 benches 
2. 4 bicycle racks 
3. 1 dog pick up station 
4. 1 Identification sign 
5. 1 individual shelter with 2 picnic tables 
6. Irrigation 
7. 4,930 SF Open turf area 
8. Sidewalks (ADA accessible) 
9. 2 trash receptacles 
10. 5 deciduous trees; 3 ornamental trees; two evergreen trees; 20 shrubs; 24 

perennials, & 3 ornamental grasses 
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Provided List B - (selected one of two required) 
1. Display garden. 
Other choices deemed not appropriate or too large for the pocket park. 

 
Provided List C – (selected four of the three required) 
1. 1 individual shelter with 2 picnic tables 
2. Community garden 
3. Open turf sculpted as a play berm, mound or hill with a minimum three foot 

height 
4. Public art 

 
Architectural Drawings 
13. General Comments 

a. Provide color elevations. 
Response: Color elevations are now provided within the Site Plan, please see 
sheets A1-A4 
 

b. Number sheets sequential with the site plan set (i.e. A1, A2, etc.) 
Response: Architectural sheets are now numbered A1-A4 as requested.  
 

c. Dimension widths of building in the floor plan and heights of building in the 
elevations, typical for all sheets. 
Response: Dimensions have been added to both the elevations for height and the 
floor plans for width and lengths.  
 

d. Delete setback and property lines in the floor plans, typical for all sheets. 
Response: Setback and property lines have been removed from the architectural 
sheets.  

 
Public Works (PW) Preliminary Plat Comments (8/20/2015) 

 
Comments for Phase II Drainage Study: 

1. The title of the report has been changed to a Phase III Drainage Report, but it is still a 
Phase II report.  A Phase III report is required with Final Plat.  
Response: In conversations with staff, Riprap calculations were not included with 
the previous submittal. These have been added and the report as prepared is a 
Phase III Drainage Report.  

 
Previous Comments for Preliminary Construction Plans: 

3. On sheet 9: 
f. Irrigation services need to be shown for Tracts B, C, D, and E. 

Response:  A raw waterline has been stubbed to the open space for 
irrigation use. 
 
The Town will need more information on using raw water for this site such as 
who’s providing the water, the water rights being used, and the infrastructure 
serving it. 

Response: In coordinating with the Metropolitan District, it is unclear if there are 
water rights available at this time. That said, we have removed the raw water 
service and installed to potable water irrigation services; these are included on 
sheet C3 (Utility Plan).  

 



Response to Comment Letter  Preliminary Plat & Site Plan Submittal 
Page 7  Vista Ridge Filing No. 12, 1st Amendment 

7 | P a g e  
	

New Comments for Preliminary Construction Plans: 
1. The storm sewer line along Ridge View Drive will need to be extended east across the 

property frontage to the property to the east. 
Response: The stormsewer located at the northeast corner of the development has 
been extended to provide conveyance for the property to the east.  
 
 

REFERRAL AGENCY COMMENTS: 
 
Felsburg Holt & Ullevig (August 17, 2015) 
 
Response to Comments  

1a, 1b, 1g, 4 & 5 are complete with no further action.  
 
2. We have previously suggested that the traffic impact analyses for Montex North and South be 

coordinated closely with the analyses for the King Soopers development in order to provide 
the Town of Erie with a complete picture of the traffic that will be using Ridge View Drive and 
the two intersections at each end. While this coordination has yet to be addressed, it does 
appear that the King Soopers documentation includes Tracts A and A2 in their analysis. 
However, access to these tracts is not fully addressed either this submittal or the King Soopers 
materials. We remain concerned about future cross-access and shared access issues. Again, 
coordinated traffic impact studies for these developments should address these concerns.  
Response: The property between Montex South and the King Soopers is now under 
contract by a commercial developer and is beginning the development process. 
This will allow the opportunity to coordinate the cross-access concerns of the 
Town as these are the parcels that control these access locations.  

 
 
 
Mountain View Fire Rescue (December 19, 2014) 
 
No further comments. 
 
 
 
Xcel Energy (January 26, 2015) 
 
 Public Service Company of Colorado’s (PSCo) Right of Way & Permits Department has 
reviewed the plat and site plans for Montex South at Vista Ridge Filing No. 12 – 2

nd 

referral. 
Because natural gas must be installed along road access ways, all private drives will need to 
be utilized for gas main extension in order to service “internal” buildings (nos. 3, 6, 7, 25, 26, 
29, 30 and 31) that are not otherwise accessible. PSCo also requests a 6-foot utility easement 
within the Lots directly adjacent to both sides of Tract A for natural gas distribution facilities. 
 
The property owner/developer/contractor must contact the Builder's Call Line at 1-800-628-2121 and 
complete the application process for any new gas service. It is then the responsibility of the developer 
to contact the Designer assigned to the project for approval of design details. Additional easements 
may need to be acquired by separate document for new facilities. 
Response: A 6’ utility easement has been provided on the Preliminary Plat for gas service to 
buildings 3, 6, 7, 25, 26, 29, 30 & 31 as requested.  
 
We trust that our responses to the comments are acceptable and complete.  Please do not hesitate to 
call should you have any questions. 
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Sincerely, 
 
ENERTIA CONSULTING GROUP, LLC 
 

 
 
Bonner Gilmore 
Managing Partner 

















































































 

September 14, 2015 
 
Todd Bjerkaas 
Community Development Department 
645 Holbrook Street 
Erie, CO 80516 
 
Re: Sierra Vista – Preliminary Plat – Written Narrative 
 
Dear Todd, 

 
A. Project Concept and Purpose of Request 

The site is bounded on the east by Bonanza Drive, on the north by Rural Residential (RR), on the 
west by Airport (AP), and on the south by State Highway 7 and the Anthem residential 
development.   
 
The land is currently vacant with native grasses and insignificant tree species.  The Applicant 
respectively seeks a staff report in support of the preliminary plat application with a decision by 
the Town Board as soon as practical. 
 
The preliminary plat application subdivides the parcel into single family lots and a commercial 
lot. 
 
Since the Applicant’s first preliminary plat submission, the Applicant has worked continuously 
with the Town to adjust the site plan in order to accommodate the following issues:  (a) Erie 
Airport’s and Federal Aviation Administration’s comments; (b) U.S. Federal Aviation 
Regulations Section 77.25 Civil Airport Imaginary Surfaces requirements; and (c) open space 
requests and requirements.   
 
The resulting site plan changed the following: (a) moved all development eastward of previously 
submitted plans; (b) reduced the lot count by 30 lots (from 199 to 169), (c) expanded the open 
space areas, located adjacent to other Town of Erie open spaces; and (d) relocated the park 
westward, adjacent to the expanded open space, in order to allow interaction between the park, 
the open space, and integrated trail system.  The Town of Erie Open Space & Trails Advisory 
Board reviewed the revised site plan and supported the changes. 
 
The revised site plan resulted in a loss of single family detached lots, larger buffer to airport 
operations in order to adhere to the imaginary surfaces requirements of FAR 77.25, an open 
space conforming to the requests of the Town and OSTAB and a relocation of the park to the 
western edge to better engage the newly created larger open space. 
 
Housing Type:  Per the Town’s Uniform Development Code, Sections 10.2.2.E.2.a and 
10.6.7.D.1.b.ii, only one housing type is required if a Development Parcel does not exceed 40 
acres, but requires either two housing types, or alternatively, one housing type and one housing 
variation, if a Development Parcel is between 41 and 80 acres in size.  The Applicant is hereby 
requesting relief from the requirement found in Section 10.6.7.D.1.b.ii to provide either two 

 



 

housing types, or, alternatively, to provide one housing type and one housing variation for the 
following reasons: 
 
1.  All of Applicant’s former and current site plans have only showed Single Family Detached 

(one housing type) with no housing type variations; this was certainly true for the site plan 
that received favorable guidance from the Planning Commission and the Board of Trustees 
during multiple sketch plan hearings.  Further, the previous developer’s site plan shown 
during its annexation and zoning process showed only one housing type (apartments).     

2. The site plan changes described above reduce the overall residential developable parcel to 
approximately 40 acres.  While the overall project remains larger than 40 acres, the overall 
project includes commercial and expansive open space parcels, and therefore the developable 
residential acreage is approximately 40 acres, which meets the spirit of Section 10.6.7.D.   

3. The project currently has two lot sizes that will provide for potential building widths ranging 
from 35 to 45 feet. The Applicant anticipates there will be a minimum of two different series 
of single family detached homes within Sierra Vista, differing in width, overall square 
footage and features corresponding to the different lot sizes.  This diversity and 
differentiation will also result in different price points.   
 

A letter outlining the request for Alternative Equivalent Compliance as it relates to housing types 
and variations, found in UDC Sections 10.2.2.E.2.a and 10.6.7.D.1.b.ii, has been sent to the 
Town under separate cover. 

 
Proximity of Residents to Pocket Park:  Applicant, at the Town’s Board of Trustees’ request, 
has agreed to construct a 2-acre expansive pocket park, despite the UDC requiring only 
approximately a 1/4-acre park.  Within a 169-lot community, in order to accommodate a 2-acre 
park, along with 12+ acres of Open Space (the Sierra Vista Metropolitan District will maintain 
both the park and open space), there are few locations where such a park would both function 
from a grading/engineering perspective and allow interaction between the aforementioned open 
space, trail system, and park.  The Applicant’s proposed pocket park meets or exceeds all 
applicable sections of the UDC, save for one requirement, found in Section 10.6.3.B.4.a, which 
section requires pocket parks to be constructed within 1/4 mile of the residences those pocket 
parks are intended to serve.  The proposed Sierra Vista pocket park is within ¼ mile of all but 22 
of the residences (87% of the total residences), and of the 22 residences, 19 residences are 
outside of the ¼ mile radius by 200 feet, and 3 residences exceed the ¼ mile radius by more than 
200 feet.  The Applicant is hereby requesting relief from the requirement found in Section 
10.6.3.B.4.a for the following reasons: 
 
1. As mentioned above, the expanded Sierra Vista pocket park exceeds the required acreage by 

a factor of 7-8 times.  The UDC provides that for larger parks (e.g. Neighborhood Parks) a 
larger ‘service radius’ is acceptable (1/2 mile for Neighborhood Parks vs. ¼ mile for Pocket 
Parks).  Given that this park is larger than typical Pocket Parks, it will likely serve a greater 
number of Erie residents, and therefore, a minor variation in the ¼-mile proximity 
requirement appears appropriate. 

2. Not only does the proposed Sierra Vista pocket park exceed size requirements in the UDC, it 
also exceeds the ‘Standards and Specifications for Design and Construction of Public 
Improvements’ found in the Town’s Parks, Recreation, Open Space, and Trails Master Plan.  

 



 

The park will provide more features and amenities than most pocket parks within the Town 
of Erie, and exceeds both the UDC and Parks, Recreation, Open Space, and Trails Master 
Plan requirements.  

The Town has indicated to Applicant that is was unnecessary to submit a separate letter 
requesting Alternative Equivalent Compliance (pursuant to Section 10.6.1(C)(5) of the UDC) as 
it relates to the ¼-mile radius requirement in Section 10.6.3.B.4.a.  That being said, the Applicant 
believes it has met the criteria within Section 10.6.1(C)(5) for the following reasons:  (a) the 
“proposed alternative achieves the intent of the subject design standard to the same or better 
degree than the subject standard” by virtue of the expanded size and scope/features of the 
proposed park and the close proximity of those few residents outside of the ¼-mile radius; (b) the 
“proposed alternative substantially achieves the goals and policies of the Town’s Comprehensive 
Master Plan to the same or better degree than the subject standard” because all residents will be 
within 1,520 feet of an expansive park (compared to being within 1,320 feet, or ¼ mile, of a 
smaller park with fewer features and less recreational utility), thereby ensuring the Town’s goal 
and policy of resident access to parks and open space is still substantially achieved; and lastly, (c) 
“the proposed alternative results in benefits to the community that are equivalent to or better than 
compliance with the subject design standard” because the location of the proposed Sierra Vista 
pocket park allows the park to interact and connect with the expansive adjacent open space and 
trail system, whereas strictly maintaining the ¼-mile radius would result in the park being located 
elsewhere,  in a location non-contiguous to the open space and to the main body of the trail 
system. 

 
B. Land Area 

The total land area to be subdivided is 60.48 acres.  The residential portion is 26.89 acres.  The 
open space area is 13.92 acres.  The proposed right-of-way is 10.38 acres.  The commercial area 
is 6.00 acres (5.37 acres net of Right-of-Way).  The site will have one park consisting of roughly 
2.13 acres. 
 

C. Lot Summary 
The current plan has 106 – 50’ wide lots and 63 – 55’ wide lots, totaling 169 lots.  The residential 
density is 2.79 lots/acre.  There will be a disclosure note on the Final Plat regarding the 9 lots 
nearest to the possible future commercial access along Highway No. 7, disclosing the possible 
future presence of a nearby commercial access road.  Further, there will be a similar disclosure 
included in the conveyance deed for those 9 lots. 
 

D. Commercial Area 
The commercial area is zoned for 6.00 acres of which 5.37 acres is developable and 0.63 acres is 
right of way.  The floor area will be determined at the time of the final site plan. 
 

E. Open Space 
Public and private open space will be provided per the Towns criteria and is 13.92 acres. 
 

F. Phasing 
Site specific phasing will be determined during the platting process.   

 



 

G. Existing Infrastructure 
The site will have water supplied from an existing 12-inch waterline within Bonanza Drive and 
an existing 12-inch waterline from the residential property to the north.  The existing 14-inch 
asbestos concrete pipe along the north property line will be replaced with a new line per the 
Town’s master plan and the site’s requirements.  The existing 14-inch will be abandoned in place 
and appropriate water looping will be provided through the local streets within the site.  
 
The sanitary sewer from this filing will connect into an 8-inch line proposed in the South Coal 
Creek Sanitary Sewer capital improvement project, currently designed by the Town.  The 
Applicant understands from the Town Staff that the Town will authorize bidding the capital 
improvement project on the same day of a preliminary plat approval, and thereafter, the Town 
will authorize awarding the contract for the capital improvement project on the same day of a 
final plat approval.  The Applicant is unclear whether these activities will be manifested by a 
Town Resolution or otherwise.  Clarification on these logistics would be helpful.  At this time 
there are no other considerations for sanitary sewer.  The proposed extension has been designed 
to accept flows from this development.  There will not be any improvements made to the existing 
sanitary sewer infrastructure.  The Owner will contribute reimbursements for the sewer capital 
improvement project per the annexation agreement and/or as defined within the project 
development agreement.  Dry utility companies such as Comcast, Century Link and Public 
Service Company have agreed to provide service to this development. The major transmission 
lines along Highway 7 will remain.  
 
The site is within the boundaries of Weld County School District.  Fire protection will be 
provided by Mountain View Fire Rescue.  Dry utility services will be provided by Xcel Energy, 
Comcast and CenturyLink. 
 
The access points for the residential and commercial portions of the development will be from 
Bonanza Drive.  The commercial development may also have an access point from State 
Highway 7 in the future, concurrent with the development of the commercial area.  We will work 
with the Town of Erie and Colorado Department of Transportation (CDOT) when locating the 
access points for the commercial area.  An additional lane within Bonanza Drive at State 
Highway 7 will be added when the commercial site develops. 
 

H. Ownership/Maintenance of Open Space 
The tract of land designated as Tract A is dedicated for open space and will be owned and 
maintained by the Metro District.  The tracts of land labeled as Tracts B, C, F & H are dedicated 
for open space and will be owned and maintained by the Sierra Vista Metropolitan District 
(Applicant has submitted an application for Service Plan approval under separate cover).  
Amenities in the private park will be owned and maintained by the District as well.  There are no 
public parks projected within this project. 
 
The construction of the park within Tract B fulfills any fees in lieu of park land dedications 
within the development.  During sketch plan hearings, the Town’s Board of Trustees requested 
the Applicant build a larger pocket park than the Code required (~2.0-acre Park requested vs. 
0.23-acre Park required by Section 10.6.3 of the Code).  In response, the Applicant worked with 
the Town to arrive at a mutually acceptable arrangement:  (a) the Applicant would construct a 

 



 

larger park, and the Sierra Vista Metropolitan District would own and manage the larger park; 
and (b) in return, the Town would not charge any fees in-lieu for Neighborhood Parks or 
Community Parks.  The Board of Trustees agreed that the arrangement was acceptable, and 
instructed the Applicant to proceed. 
 
This arrangement is consistent with the Town’s Uniform Development Code, Section 
10.6.3.  Section 10.6.3.B.1 provides that although Section 10.6.3 is intended to “provide lands or 
in-lieu fees for park demand generated by new residential subdivisions”, “where no suitable land 
is available based on Section 10.6.3.B.4 below, fees in lieu of land or the equivalent monetary 
value may be substituted at the Town’s discretion.”  Section 10.6.3.B.4, in turn, provides that 
Neighborhood Parks must be a minimum of 7 acres, and that Community Parks must be a 
minimum of 20 acres; however, Sierra Vista would be required to dedicate only (or pay the 
equivalent fee in lieu for) 1.46 acres for its Neighborhood Park and 2.43 acres for its Community 
Park.  Since the required dedications are less than the Code minimums for Neighborhood Parks 
and Community Parks, either fees in-lieu or ‘equivalent monetary value’ would be the only 
dedication choices under the Code for the collective 3.89 acres of Neighborhood Park (1.46-acre) 
and Community Park (2.43-acre) dedications.  The Applicant’s costs to construct the incremental 
portion of the larger Sierra Vista park beyond Code requirements (currently estimated at 
approximately $400,000) far exceeds the monetary value of the fees in-lieu Applicant would 
otherwise be required to pay for its collective Neighborhood Park and Community Park 
dedications (currently estimated at less than $200,000).  As a result, Applicant is requesting, 
concurrently with the preliminary plat hearing, the prior arrangement be approved via Town 
Resolution utilizing language similar to the following:  the Town of Erie and Developer 
acknowledge and agree, pursuant to Section 10.6.3.B of the Town of Erie Unified Development 
Code (UDC), that the Developer will not be required to pay fees in lieu of park land dedications, 
as equivalent monetary value was substituted in the form of construction of the Sierra Vista 
pocket park, which is substantially larger than the UDC requires.    
 

I. Covenants 
This development will adopt the covenants as described in the Development Agreement. 

 
Enclosed with this letter are copies of the Preliminary Plat and development reports as required. 
 
Please accept this request on behalf of Highway 7 and Bonanza, LLC and we look forward to 
working with the Town of Erie’s staff on this project. 
 
Sincerely, 
CALIBRE ENGINEERING, INC.  

 
Todd A. Johnson, P.E.  
Vice President  
Director of Professional Services 

 



Customer Distribution

Our Order Number: ABC25121785.1-2

Date: 03-20-2015

Property Address: VACANT LAND WELD ERIE  

For Closing Assistance
Tom Blake
3033 E 1ST AVE #600
DENVER, CO 80206
303-331-6237 (phone)
303-393-4959 (fax)
tblake@ltgc.com

Closer's Assistant
ALEX GRISANTI
3033 E 1ST AVE #600
DENVER, CO 80206
303-331-6213 (phone)
303-393-4725 (fax)
agrisanti@ltgc.com

For Title Assistance
SCOTT BENNETTS
5975 GREENWOOD PLAZA BLVD
GREENWOOD VILLAGE, CO 80111
303-850-4175 (phone)
303-393-4842 (fax)
sbennetts@ltgc.com

Buyer/Borrower
OREAD CAPTIAL & DEVELOPMENT, LLC
9033 E EASTER PL #110
ENGLEWOOD, CO  80112
813-787-9000 (home)
303-604-5448 (work)
jeff.handlin@oreadcapital.com
Delivered via: Electronic Mail

Buyer/Borrower
OREAD CAPTIAL & DEVELOPMENT
Attention: CARL NELSON
9033 E EASTER PL #110
ENGLEWOOD, CO  80112
303-604-5448 (work)
carl.nelson@oreadcapital.com
Delivered via: Electronic Mail

CALIBRE ENGINEERING
Attention: TODD JOHNSON
tjohnson@calibre-engineering.com
Delivered via: Electronic Mail



Wire Instructions

             Bank:
Address:

Phone:
Credit:

ABA No:
Account:

Attention:

FIRSTBANK OF COLORADO
10403 W COLFAX AVENUE
LAKEWOOD, CO 80215
303-237-5000
LAND TITLE GUARANTEE COMPANY
107005047
2160521825
Tom Blake

Reference ABC25121785.1-2

*If any of the above information is missing, the wire will be returned to sender.

*If you have questions or concerns, please contact your closer.

*Please remit funds in the form of a cashiers check or wire

***NOTE: Land Title can not accept buyer funds in the form of personal checks, and buyer funds delivered using ACH 
payment systems may result in the delay or cancellation of your closing. 



Land Title Guarantee Company
Estimate of Title Fees

Order Number: ABC25121785.1-2   Date:     03-20-2015

Property Address: VACANT LAND WELD ERIE  

 Buyer/Borrower: OREAD CAPITAL AND DEVELOPMENT, LLC, A COLORADO LIMITED LIABILITY COMPANY

   Seller: KAREN K. KRAMER AND PRATT PROPERTIES, LP, A COLORADO LIMITED PARTNERSHIP 
AND BC LAND, LLC, A COLORADO LIMITED LIABILITY COMPANY

                 Visit Land Title's website at www.ltgc.com for directions to any of our offices.

Estimate of Title  Insurance Fees

ALTA Owners Policy 06-17-06 $0.00

If Land Title Guarantee Company will be closing this transaction, the fees listed above will be collected at closing.

                                                                                                         Total $0.00

THANK YOU FOR YOUR ORDER!

http://www.ltgc.com/


ALTA COMMITMENT
 Old Republic National Title Insurance Company

Schedule A

Order Number:  ABC25121785.1-2

Customer Ref-Loan No.: 

  Property Address:

VACANT LAND WELD ERIE  

  1.  Effective Date:

03-13-2015 at 05:00PM

  2.   Policy to be Issued and Proposed Insured:

"ALTA" Owner's Policy 06-17-06 $0.00
Proposed Insured:
OREAD CAPITAL AND DEVELOPMENT, LLC, A 
COLORADO LIMITED LIABILITY COMPANY

  3.  The estate or interest in the land described or referred to in this Commitment and covered 

        herein is:     

A FEE SIMPLE

  4.  Title to the estate or interest covered herein is at the effective date hereof vested in:

KAREN K. KRAMER AND PRATT PROPERTIES, LP, A COLORADO LIMITED PARTNERSHIP AND BC 
LAND, LLC, A COLORADO LIMITED LIABILITY COMPANY

  5.  The Land referred to in this Commitment is described as follows:

A PART OF THE S 1/2 OF THE SE 1/4 OF SECTION 31, TOWNSHIP 1 NORTH, RANGE  68 WEST OF THE 
6TH P.M., COUNTY OF WELD, STATE OF COLORADO, MORE PARTICULARLY DESCRIBED AS FOLLOWS: 
COMMENCING AT THE SE CORNER OF SAID SE 1/4 OF SECTION 31; THENCE N 00° 15' 14" E ALONG 
THE EAST LINE OF SAID SE 1/4, A DISTANCE OF 75.31 FEET; THENCE N 89° 44' 46" W, A DISTANCE OF 
109.21 FEET TO THE WESTERLY RIGHT OF WAY OF COUNTY ROAD NO 3 AS RECORDED IN THE 
OFFICE OF THE WELD COUNTY CLERK AND  RECORDER IN BOOK 1631 AT RECEPTION NO. 2572958, 
SAID POINT ALSO BEING THE NORTHERLY RIGHT  OF WAY OF STATE HIGHWAY NO 7 AS DESCRIBED 
IN THE OFFICE OF THE WELD COUNTY CLERK AND RECORDER IN BOOK 1224 AT RECEPTION NO. 
2170911 AND THE POINT OF BEGINNING; 
 THENCE ALONG SAID NORTHERLY RIGHT OF WAY OF STATE HIGHWAY NO 7, ALONG A  LINE 75.00 
FEET NORTHERLY DISTANT AND PARALLEL, WHEN MEASURED AT RIGHT  ANGLES, WITH THE SOUTH 
LINE OF SAID SE 1/4 THE FOLLOWING 2 COURSES; 1)  THENCE N 89° 34' 53" W, A DISTANCE OF 1896.40 
FEET; 2) THENCE N 89° 32'  45" W, A DISTANCE OF 13.43 FEET TO THE EASTERLY LINE OF THAT 
PARCEL OF  LAND AS RECORDED IN THE OFFICE OF THE WELD COUNTY CLERK AND RECORDER IN 
BOOK  1274 AT RECEPTION NO. 2225423; THENCE ALONG SAID EASTERLY LINE THE FOLLOWING 2 
COURSES: 
1) THENCE N 16° 31' 20" W, A DISTANCE OF 1176.48 FEET; 2)  THENCE N 12° 14' 16" W, A DISTANCE OF 
123.38 FEET TO THE NORTH LINE OF  SAID S 1/2 OF THE SE 1/4 OF SECTION 31; THENCE S 89° 35' 08" 
E ALONG SAID  NORTH LINE, A DISTANCE OF 2330.26 FEET TO SAID WESTERLY RIGHT OF WAY OF 
COUNTY ROAD NO 3 AS DESCRIBED IN BOOK 1631 AT RECEPTION NO. 2572958; THENCE ALONG SAID 
WESTERLY RIGHT OF WAY THE FOLLOWING 2 COURSES: 
1) THENCE S 04° 46' 24"  W, A DISTANCE OF 564.23 FEET; 2) THENCE S 01° 04' 07" W, A DISTANCE OF 
683.43 FEET TO THE POINT OF BEGINNING.



ALTA COMMITMENT
 Old Republic National Title Insurance Company

Schedule A

Order Number:  ABC25121785.1-2

Customer Ref-Loan No.: 

Copyright 2006-2015 American Land Title Association.  All Rights Reserved

The use of this Form is restricted to ALTA licensees and ALTA members in good standing as of the  date 
of use.  All other uses are prohibited. Reprinted under license from the American Land Title Association.



ALTA COMMITMENT
Old Republic National Title Insurance Company

Schedule B-1

(Requirements)

Order Number:  ABC25121785.1-2

The following are the requirements to be complied with:

Payment to or for the account of the grantors or mortgagors of the full consideration for the estate or 
interest to be insured.

Proper instrument(s) creating the estate or interest to be insured must be executed and duly filed for 
record, to-wit:

1. RELEASE OF DEED OF TRUST DATED AUGUST 03, 2012 FROM HWY 7 EQUITIES, LLC TO THE PUBLIC 
TRUSTEE OF WELD COUNTY FOR THE USE OF PEAK VENTURES LIMITED PARTNERSHIP TO SECURE 
THE SUM OF $670,000.00 RECORDED AUGUST 07, 2012, UNDER RECEPTION NO. 3864329.

2. DULY EXECUTED AND ACKNOWLEDGED STATEMENT OF AUTHORITY SETTING FORTH THE NAME OF 
OREAD CAPITAL AND DEVELOPMENT, LLC, A COLORADO LIMITED LIABILITY COMPANY AS A LLC. THE 
STATEMENT OF AUTHORITY MUST STATE UNDER WHICH LAWS THE ENTITY WAS CREATED, THE 
MAILING ADDRESS OF THE ENTITY, AND THE NAME AND POSITION OF THE PERSON(S) AUTHORIZED 
TO EXECUTE INSTRUMENTS CONVEYING, ENCUMBERING, OR OTHERWISE AFFECTING TITLE TO 
REAL PROPERTY ON BEHALF OF THE ENTITY AND OTHERWISE COMPLYING WITH THE PROVISIONS 
OF SECTION 38-30-172, CRS. 

NOTE: THE STATEMENT OF AUTHORITY MUST BE RECORDED WITH THE CLERK AND RECORDER.

3. A FULL COPY OF THE FULLY EXECUTED LIMITED PARTNERSHIP AGREEMENT AND ANY AND ALL 
AMENDMENTS THERETO FOR PRATT PROPERTIES LP MUST BE FURNISHED TO LAND TITLE 
GUARANTEE COMPANY. SAID AGREEMENT MUST DISCLOSE WHO MAY CONVEY, ACQUIRE, 
ENCUMBER, LEASE OR OTHERWISE DEAL WITH INTERESTS IN REAL PROPERTY FOR SAID ENTITY.

NOTE: ADDITIONAL REQUIREMENTS MAY BE NECESSARY UPON REVIEW OF THIS DOCUMENTATION.

4. WRITTEN CONFIRMATION THAT THE INFORMATION CONTAINED IN STATEMENT OF AUTHORITY FOR 
PRATT PROPERTIES LP RECORDED MARCH 16, 2007 AT RECEPTION NO. 3462401 IS CURRENT. 

NOTE: SAID INSTRUMENT DISCLOSES SUSAN M PRATT AS THE MANAGING PARTNER AUTHORIZED 
TO EXECUTE INSTRUMENTS CONVEYING, ENCUMBERING OR OTHERWISE AFFECTING TITLE TO 
REAL PROPERTY ON BEHALF OF SAID ENTITY. IF THIS INFORMATION IS NOT ACCURATE, A 
CURRENT STATEMENT OF AUTHORITY MUST BE RECORDED.

5. A FULL COPY OF THE FULLY EXECUTED OPERATING AGREEMENT AND ANY AND ALL AMENDMENTS 
THERETO FOR BC LAND, LLC, A COLORADO LIMITED LIABILITY COMPANY MUST BE FURNISHED TO 
LAND TITLE GUARANTEE COMPANY. SAID AGREEMENT MUST DISCLOSE WHO MAY CONVEY, 
ACQUIRE, ENCUMBER, LEASE OR OTHERWISE DEAL WITH INTERESTS IN REAL PROPERTY FOR 
SAID ENTITY.

NOTE: ADDITIONAL REQUIREMENTS MAY BE NECESSARY UPON REVIEW OF THIS DOCUMENTATION.

6. DULY EXECUTED AND ACKNOWLEDGED STATEMENT OF AUTHORITY SETTING FORTH THE NAME OF 
BC LAND, LLC AS A COLORADO LIMITED LIABILITY COMPANY. THE STATEMENT OF AUTHORITY MUST 
STATE UNDER WHICH LAWS THE ENTITY WAS CREATED, THE MAILING ADDRESS OF THE ENTITY, 
AND THE NAME AND POSITION OF THE PERSON(S) AUTHORIZED TO EXECUTE INSTRUMENTS 
CONVEYING, ENCUMBERING, OR OTHERWISE AFFECTING TITLE TO REAL PROPERTY ON BEHALF 

https://www.ltgc.com/images?imageid=GTU_fi7mnsUviRPc6NRSqg
https://www.ltgc.com/images?imageid=pDOVuPD5MXqWz00ygzAKzg


ALTA COMMITMENT
Old Republic National Title Insurance Company

Schedule B-1

(Requirements)

Order Number:  ABC25121785.1-2

The following are the requirements to be complied with:

OF THE ENTITY AND OTHERWISE COMPLYING WITH THE PROVISIONS OF SECTION 38-30-172, CRS. 

NOTE: THE STATEMENT OF AUTHORITY MUST BE RECORDED WITH THE CLERK AND RECORDER.

7. WARRANTY DEED FROM KAREN K. KRAMER AND PRATT PROPERTIES, LP, A COLORADO LIMITED 
PARTNERSHIP AND BC LAND, LLC, A COLORADO LIMITED LIABILITY COMPANY TO OREAD CAPITAL 
AND DEVELOPMENT, LLC, A COLORADO LIMITED LIABILITY COMPANY CONVEYING SUBJECT 
PROPERTY.



Old Republic National Title Insurance Company
Schedule B-2

(Exceptions)

Order Number:  ABC25121785.1-2

The policy or policies to be issued will contain exceptions to the following unless the same are disposed of to the 
satisfaction of the Company:  

1. Any facts, rights, interests, or claims thereof, not shown by the Public Records but that could be 
ascertained by an inspection of the Land or that may be asserted by persons in possession of the 
Land.

2. Easements, liens or encumbrances, or claims thereof, not shown by the Public Records.

3. Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title 
that would be disclosed by an accurate and complete land survey of the Land and not shown by the 
Public Records.

4. Any lien, or right to a lien, for services, labor or material heretofore or hereafter furnished, imposed 
by law and not shown by the Public Records.

5. Defects, liens, encumbrances, adverse claims or other matters, if any, created, first appearing in the 
public records or attaching subsequent to the effective date hereof but prior to the date of the 
proposed insured acquires of record for value the estate or interest or mortgage thereon covered by 
this Commitment.

6. (a) Taxes or assessments that are not shown as existing liens by the records of any taxing authority 
that levies taxes or assessments on real property or by the Public Records; (b) proceedings by a 
public agency that may result in taxes or assessments, or notices of such proceedings, whether or 
not shown by the records of such agency or by the Public Records.

7. (a) Unpatented mining claims; (b) reservations or exceptions in patents or in Acts authorizing the 
issuance thereof; (c) water rights, claims or title to water.

8. EXISTING LEASES OR TENANCIES.

9. RESERVATIONS BY THE UNION PACIFIC RAILROAD COMPANY COMPANY OF:
(1) ALL OIL, COAL AND OTHER MINERALS UNDERLYING SUBJECT PROPERTY,
(2) THE EXCLUSIVE RIGHT TO PROSPECT FOR, MINE AND REMOVE OIL, COAL AND OTHER 
MINERALS, AND
(3) THE RIGHT OF INGRESS AND EGRESS AND REGRESS TO PROSPECT FOR, MINE AND REMOVE 
OIL, COAL AND OTHER MINERALS, (4) THE RIGHT TO MAINTAIN AND OPERATE ITS RAILROAD IN 
ITS PRESENT FORM OF CONSTRUCTION, AND TO MAKE ANY CHANGE IN THE FORM OF 
CONSTRUCTION OR METHOD OF OPERATION OF SAID RAILROAD, ALL AS CONTAINED IN DEED 
RECORDED DECEMBER 31, 1908, IN BOOK 233 AT PAGE 187.

10. OIL AND GAS LEASE RECORDED NOVEMBER 30, 1972 UNDER RECEPTION NO. 1602713 IN BOOK 
681 AND ANY AND ALL ASSIGNMENTS THEREOF, OR INTEREST THEREIN.

11. TERMS, CONDITIONS AND PROVISIONS OF RECIPROCAL GRANT OF EASEMENT AND AGREEMENT 
RECORDED NOVEMBER 21, 1984 AT RECEPTION NO. 1989356 IN BOOK 1050 AND RECORDED 
AUGUST 30, 1990 AT RECEPTION NO. 2225425 IN BOOK 1274.

12. TERMS, CONDITIONS AND PROVISIONS OF NOTICE RECORDED JANUARY 24, 1991 AT RECEPTION 
NO. 2239296.

13. TERMS, CONDITIONS AND PROVISIONS OF GRANT OF EASEMENT & AGREEMENT RECORDED 
JUNE 25, 1991 AT RECEPTION NO. 2254297 AND RE-RECORDED NOVEMBER 8, 1991 AT RECEPTION 

https://www.ltgc.com/images?imageid=5qDcS8HP-YDI4_rr10BtEg
https://www.ltgc.com/images?imageid=A8Ccd8Ejzp8PuuQuNXK-mg
https://www.ltgc.com/images?imageid=FjtPZm0H_6CtV0NUA18jMA
https://www.ltgc.com/images?imageid=TBSvBUAZWDD4ajwfGyI8Ng
https://www.ltgc.com/images?imageid=XFqQHaB3FZAmBHRfqsrXKg
https://www.ltgc.com/images?imageid=cHh9MiiV6MC2ghkRZl97Uw


Old Republic National Title Insurance Company
Schedule B-2

(Exceptions)

Order Number:  ABC25121785.1-2

The policy or policies to be issued will contain exceptions to the following unless the same are disposed of to the 
satisfaction of the Company:  

NO. 2268776.

14. TERMS, CONDITIONS AND PROVISIONS OF REQUEST FOR NOTIFICATION RECORDED APRIL 15, 
2002 AT RECEPTION NO. 2942784.

15. TERMS, CONDITIONS AND PROVISIONS OF REQUEST FOR NOTIFICATION RECORDED MAY 28, 
2002 AT RECEPTION NO. 2954454.

16. TERMS, CONDITIONS AND PROVISIONS OF MEMORANDUM OF AGREEMENT RECORDED MARCH 
19, 2007 AT RECEPTION NO. 3462781.

17. TERMS, CONDITIONS AND PROVISIONS OF REQUEST FOR NOTIFICATION RECORDED DECEMBER 
21, 2007 AT RECEPTION NO. 3525268.

18. TERMS, CONDITIONS AND PROVISIONS OF NOTICE OF RIGHT TO USE SURFACE OF LAND 
RECORDED APRIL 28, 2010 AT RECEPTION NO. 3689545.

19. TERMS, CONDITIONS AND PROVISIONS OF ORDINANCE RECORDED AUGUST 21, 2012 AT 
RECEPTION NO. 3867540.

20. TERMS, CONDITIONS AND PROVISIONS OF ORDINANCE RECORDED AUGUST 21, 2012 AT 
RECEPTION NO. 3867541.

21. TERMS, CONDITIONS AND PROVISIONS OF ANNEXATION AGREEMENT RECORDED AUGUST 21, 
2012 AT RECEPTION NO. 3867544.

https://www.ltgc.com/images?imageid=0-NkfNBQawaJ7IkYAL5W8A
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JOINT NOTICE OF PRIVACY POLICY OF

LAND TITLE GUARANTEE COMPANY,
LAND TITLE GUARANTEE COMPANY - GRAND JUNCTION,
LAND TITLE INSURANCE CORPORATION AND 
OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY

This Statement is provided to you as a customer of Land Title Guarantee Company and Meridian Land Title,
LLC, as agents for Land Title Insurance Corporation and Old Republic National Title Insurance Company.

We want you to know that we recognize and respect your privacy expectations and the requirements of federal
and state privacy laws.  Information security is one of our highest priorities.  We recognize that maintaining your
trust and confidence is the bedrock of our business.  We maintain and regularly review internal and external
safeguards against unauthorized access to non-public personal information ("Personal Information").

In the course of our business, we may collect Personal Information about you from:

applications or other forms we receive from you, including communications sent through TMX, our web-based 
transaction management system;

your transactions with, or from the services being performed by, us, our affiliates, or others;

a consumer reporting agency, if such information is provided to us in connection with your transaction;

and

the public records maintained by governmental entities that we either obtain directly from those entities, or from our 
affiliates and non-affiliates.

Our policies regarding the protection of the confidentiality and security of your Personal Information are as follows:
We restrict access to all Personal Information about you to those employees who need to know that information in 
order to provide products and services to you.

We maintain physical, electronic and procedural safeguards that comply with federal standards to protect your 
Personal Information from unauthorized access or intrusion.

Employees who violate our strict policies and procedures regarding privacy are subject to disciplinary action.

We regularly access security standards and procedures to protect against unauthorized access to Personal 
Information.

WE DO NOT DISCLOSE ANY PERSONAL INFORMATION ABOUT YOU WITH ANYONE FOR ANY PURPOSE THAT IS 
NOT PERMITTED BY LAW.

Consistent with applicable privacy laws, there are some situations in which Personal Information may be
disclosed.  We may disclose your Personal Information when you direct or give us permission; when we are
required by law to do so, for example, if we are served a subpoena; or when we suspect fraudulent or
criminal activities.  We also may disclose your Personal Information when otherwise permitted by applicable
privacy laws such as, for example, when disclosure is needed to enforce our rights arising out of any agreement, transaction or 
relationship with you.

Our policy regarding dispute resolution is as follows.  Any controversy or claim arising out of or relating to our privacy policy, or 
the breach thereof, shall be settled by arbitration in accordance with the rules of the American Arbitration Association, and 
judgment upon the award rendered by the arbitrator(s) may be entered in any court having jurisdiction thereof.



LAND TITLE GUARANTEE COMPANY

LAND TITLE GUARANTEE COMPANY - GRAND JUNCTION

 

DISCLOSURE STATEMENTS

Note: Pursuant to CRS 10-11-122, notice is hereby given that:

A) The Subject real property may be located in a special taxing district. 
B) A certificate of taxes due listing each taxing jurisdiction will be obtained from the county treasurer of the county in which the real 

property is located or that county treasurer's authorized agent unless the proposed insured provides written instructions to the 
contrary. (for an Owner's Policy of Title Insurance pertaining to a sale of residential real property)

C) The information regarding special districts and the boundaries of such districts may be obtained from the Board of County 
Commissioners, the County Clerk and Recorder, or the County Assessor.

Note: Effective September 1, 1997, CRS 30-10-406 requires that all documents received for recording or filing in the clerk and recorder's 
office shall contain a top margin of at least one inch and a left, right and bottom margin of at least one half of an inch. The clerk and 
recorder may refuse to record or file any document that does not conform, except that, the requirement for the top margin shall not apply to 
documents using forms on which space is provided for recording or filing information at the top margin of the document.

Note: Colorado Division of Insurance Regulations 3-5-1, Paragraph C of Article VII requires that "Every title entity shall be responsible for 
all matters which appear of record prior to the time of recording whenever the title entity conducts the closing and is responsible for 
recording or filing of legal documents resulting from the transaction which was closed". Provided that Land Title Guarantee Company 
conducts the closing of the insured transaction and is responsible for recording the legal documents from the transaction, exception number 
5 will not appear on the Owner's Title Policy and the Lenders Policy when issued.

Note: Affirmative mechanic's lien protection for the Owner may be available (typically by deletion of Exception no. 4 of Schedule   B-2 of the 
Commitment from the Owner's Policy to be issued) upon compliance with the following conditions:

A) The land described in Schedule A of this commitment must be a single family residence which includes a condominium or 
townhouse unit.

B) No labor or materials have been furnished by mechanics or material-men for purposes of construction on the land described in 
Schedule A of this Commitment within the past 6 months.

C) The Company must receive an appropriate affidavit indemnifying the Company against un-filed mechanic's and material-men's 
liens.

D) The Company must receive payment of the appropriate premium.
E) If there has been construction, improvements or major repairs undertaken on the property to be purchased within six months prior 

to the Date of the Commitment, the requirements to obtain coverage for unrecorded liens will include: disclosure of certain 
construction information; financial information as to the seller, the builder and or the contractor; payment of the appropriate 
premium fully executed Indemnity Agreements satisfactory to the company, and, any additional requirements as may be 
necessary after an examination of the aforesaid information by the Company.

No coverage will be given under any circumstances for labor or material for which the insured has contracted for or agreed to pay.

Note: Pursuant to CRS 10-11-123, notice is hereby given:

This notice applies to owner's policy commitments disclosing that a mineral estate has been severed from the surface estate, in Schedule 
B-2.

A) That there is recorded evidence that a mineral estate has been severed, leased, or otherwise conveyed from the surface estate 
and that there is a substantial likelihood that a third party holds some or all interest in oil, gas, other minerals, or geothermal 
energy in the property; and

B) That such mineral estate may include the right to enter and use the property without the surface owner's permission.

Note: Pursuant to CRS 10-1-128(6)(a), It is unlawful to knowingly provide false, incomplete, or misleading facts or information to an 
insurance company for the purpose of defrauding or attempting to defraud the company. Penalties may include imprisonment, fines, denial 
of insurance, and civil damages. Any insurance company or agent of an insurance company who knowingly provides false, incomplete, or 
misleading facts or information to a policyholder or claimant for the purpose of defrauding or attempting to defraud the policyholder or 
claimant with regard to a settlement or award payable from insurance proceeds  shall be reported to the Colorado Division of Insurance 
within the Department of Regulatory Agencies.

Commitment to Insure



ALTA Commitment - 2006 Rev.

OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY, a Minnesota corporation, (Company) for a valuable consideration, commits to issue its policy or 
policies of title insurance, as identified in Schedule A, in favor of the Proposed Insured named in Schedule A, as owner or mortgagee of the estate or interest in 
the land described or referred to in Schedule A, upon payment of the premiums and charges and compliance with the requirements; all subject to the provisions 
of Schedule A and B and to the Conditions of this Commitment.

This Commitment shall be effective only when the identity of the Proposed Insured and the amount of the policy or policies committed for have been inserted in 
Schedule A by the Company.  All liability and obligation under this commitment shall cease and terminate six months after the Effective Date or when the policy or 
policies committed for shall issue, whichever first occurs, provided that the failure to issue such policy or policies is not the fault of the Company. 

CONDITIONS AND STIPULATIONS

1. The term "mortgage", when used herein, shall include deed of trust, trust deed, or other security instrument.
2. If the proposed Insured has or acquires actual knowledge of any defect, lien, encumbrance, adverse claim or other matter affecting the estate or 

interest or mortgage thereon covered by this Commitment other than those shown in Schedule B hereof, and shall fail to disclose such knowledge to 
Company in writing, the Company shall be relieved from liability for any loss or damage resulting from any act of reliance hereon to the extent the 
Company is prejudiced by failure to so disclose such knowledge. If the proposed Insured shall disclose such knowledge to the Company, or if the 
Company otherwise acquires actual knowledge of any such defect, lien, encumbrance, adverse claim or other matter, the Company at its option may 
amend Schedule B of this Commitment accordingly, but such amendment shall not relieve the Company from liability previously incurred pursuant to 
paragraph 3 of these Conditions and Stipulations.

3. Liability of the Company under this Commitment shall be only to the named proposed Insured and such parties included under the definition of 
Insured in the form of policy or policies committed for and only for actual loss incurred in reliance hereon in undertaking in good faith (a) to comply 
with the requirements hereof or (b) to eliminate exceptions shown in Schedule B, or (c) to acquire or create the estate or interest or mortgage thereon 
covered by this Commitment.  In no event shall such liability exceed the amount stated in Schedule A for the policy or policies committed for and such 
liability is subject to the insuring provisions and the Conditions and Stipulations and the Exclusions from Coverage of the form of policy or policies 
committed for in favor of the proposed Insured which are hereby incorporated by reference and are made a part of this Commitment except as 
expressly modified herein.

4. This commitment is a contract to issue one or more title insurance policies and is not an abstract of title or a report of the condition of title. Any action 
or actions or rights of action that the proposed Insured may have or may bring against the Company arising out of the status of the title to the estate or 
interest or the status of the mortgage thereon covered by this Commitment must be based on and are subject to the provisions of this Commitment.

5. The policy to be issued contains an arbitration clause.  All arbitrable matters when the Amount of Insurance is $2,000,000 or less shall be arbitrated at 
the option of either the Company or the Insured as the exclusive remedy of the parties.  You may review a copy of the arbitration rules at 

www.alta.org.

STANDARD EXCEPTIONS

In addition to the matters contained in the Conditions and Stipulations and Exclusions from Coverage above referred to, this Commitment is also subject to the 
following:

1. Rights or claims of parties in possession not shown by the Public Records.
2. Easements, or claims of easements, not shown by the Public Records.
3. Discrepancies, conflicts in boundary lines, shortage in area, encroachments, and any facts which a correct survey or inspection of the Land would 

disclose and which are not shown by the Public Records.
4. Any lien, or right to a lien, for services, labor or material theretofore or hereafter furnished, imposed by law and not shown by the Public Records.
5. Defects, liens, encumbrances, adverse claims or other matters, if any, created, first appearing in the Public Records or attaching subsequent to the 

effective date hereof but prior to the date the proposed insured acquires of record for value the estate or interest or mortgage thereon covered by this 
Commitment.

IN WITNESS WHEREOF, Old Republic National Title Insurance Company has caused its corporate name and seal to be affixed by its duly authorized officers on 
the date shown in Schedule A to be valid when countersigned by a validating officer or other authorized signatory.

Old Republic National Title Insurance Company
a Stock Company
400 Second Avenue South
Minneapolis, Minnesota 55401
(612)371-1111

Authorized Officer or Agent

Issued by:
Land Title Guarantee Company
3033 East First Avenue
Suite  600
Denver, Colorado  80206
303-321-1880

John E. Freyer, President

http://www.alta.org/






























































































































































































































































August 13, 2015 

Highway 7 & Bonanza, LLC 

9033 E. Easter Place, Suite 110 

Centennial, CO 80112 

 

 

Town of Erie 

Attn:  Martin Ostholthoff, Director of Community Development [VIA EMAIL] 

645 Holbrook Street 

P.O. Box 750 

Erie, CO  80516 

 

Re:  Sierra Vista - Alternative Equivalent Compliance Request 

 

Mr. Otholthoff: 

 

As we previously discussed, Section 10.6.1(C) of the Town of Erie’s Uniform Development Code (UDC) 

provides that if certain provisions within 10.6.7 of the UDC are not technically satisfied, yet the design-

related provisions’ intent and purpose are nonetheless consistent with the UDC, an Applicant may request 

a site-specific Alternative Equivalent Compliance Request.  Highway 7 & Bonanza, LLC, the Applicant 

for a preliminary plat approval for Sierra Vista (application recently submitted), hereby requests site-

specific alternative compliance be granted simultaneously with the Sierra Vista preliminary plat hearing.  

 

Per the UDC, Sections 10.2.2 (E)(2)(a) and 10.6.7(D)(1)(b)(ii), only one housing type is required if a 

Development Parcel does not exceed 40 acres, but requires either two housing types, or alternatively, one 

housing type and one housing variation, if a Development Parcel is between 41 and 80 acres in size.  The 

Applicant is hereby requesting relief from the requirement found in Section 10.6.7(D)(1)(b)(ii) to provide 

either two housing types, or, alternatively, to provide one housing type and one housing variation for the 

following reasons: 

 

1.  All of Applicant’s former and current Sierra Vista site plans have only showed Single Family 

Detached (one housing type) with no housing type variations; this was certainly true for the site plan that 

received favorable guidance from the Planning Commission and the Board of Trustees during multiple 

sketch plan hearings.  Further, the previous developer’s site plan, shown during its successful annexation 

and zoning hearings, showed only one housing type (apartments).     

2. The site plan changes described above reduce the overall residential developable parcel to 

approximately 40 acres.  While the overall project remains larger than 40 acres, the overall project 

includes commercial and expansive open space parcels, and therefore the developable residential acreage 

is approximately 40 acres, which meets the spirit of Section 10.6.7(D).   

3. The project currently has two lot sizes that will provide for potential building widths ranging 

from 35 to 45 feet. The Applicant anticipates there will be a minimum of two different series of single 

family detached homes within Sierra Vista, differing in width, overall square footage and architectural 

features corresponding to the different lot sizes.  This house-design diversity and differentiation will also 

result in different price points.   

 

Section 10.6.1(C)(5) of the UDC provides the following criteria:  

 

(a) “The proposed alternative achieves the intent of the subject design standard to the same or better 

degree than the subject standard.”  We believe the size of the residential portion of the Sierra Vista 

site (approximately 40 acres) substantially meets the intent of Sections 10.2.2 (E)(2)(a) and 

10.6.7(D)(1)(b)(ii).  Note that the original residential portion of the site was substantially larger than 



40 acres in Applicant’s previous applications, but was moved eastward and reduced in size in 

response to comments by Town Staff and referral agencies. 

 

(b) “The proposed alternative substantially achieves the goals and policies of the Town’s Comprehensive 

Master Plan to the same or better degree than the subject standard.” Since the size of the site is 

substantially consistent with the relevant provisions within the UDC, and the site planning provides 

housing-design diversity and differentiation, the goals and policies of the UDC have been 

substantially achieved.   
 

(c) “The proposed alternative result’s in benefits to the community that are equivalent to or better than 

compliance with the subject design standard.”  (i) The technical design realities of this particular site 

do not lend themselves to provide another housing type, in particular, attached for-sale homes or 

apartments.  The developable envelope within the site is constrained vertically due to avigational 

easements and U.S. Federal Aviation Regulations Section 77.25 Civil Airport Imaginary Surfaces 

requirements, and therefore taller structures typical of such housing types are not feasible;  (ii) The 

neighboring property owners, who opposed the prior developer’s attempt to develop a large 

commercial center and 480 apartment units (which would have ultimately been infeasible upon 

application of FAR Section 77.25 as mentioned above), have supported the Applicant’s efforts to 

develop single family detached homes; however, their support is subject to the development of low-

density single family detached homes; (iii) providing housing variations (a substantive amount of 

the lots above 10,000 sq ft in size, below 5,000 sq ft in size, or alley-loaded) are infeasible in such a 

small site and may be effectively prevented, or at the very least frustrated, by the site’s Low Density 

Residential zoning (e.g. minimum lot widths, etc.) and topography; and (iv) given the 6-acre 

commercial area in the southwest corner of the site, the expanded open space, trail corridors and 

the large Sierra Vista park proposed by Applicant, all of which features have been included in the 

site layout in direct response to comments from the Town Staff, Board of Trustees, and referral 

agencies, the Town has effectively shaped the site layout to its preferences over a 16-month process, 

and as such, the site’s benefits are at least equivalent, if not better, than strict compliance with 

Sections 10.2.2 (E)(2)(a) and 10.6.7(D)(1)(b)(ii) of the UDC. 

 

Thank you for your consideration to this matter. 

 

Sincerely yours, 

 

 

 
 

Jeff Handlin 

Highway 7 & Bonanza, LLC 
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ENGINEER’S STATEMENT: 

I hereby certify that this Phase II Drainage Report for the design of Sierra Vista was prepared by me (or 
under my direct supervision) in accordance with the provisions of the Town of Erie Standards and 

Specifications for Design and Construction for the owners thereof. I understand that the Town of Erie 
does not and will not assume liability for drainage facilities designed by others, including the designs 
presented in this report. 

 

 

 

 

 

       
Todd A. Johnson, P.E.   Date 
State of Colorado No. 37660 
For and on behalf of Calibre Engineering, Inc. 
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SCOPE 
This report discusses the historic and proposed design for the Sierra Vista drainage improvements. The 
intent of this report is to present the design details for the drainage facilities within the project site. This 
report includes hydrologic calculations, tables and graphs and exhibits showing drainage basins, routing, 
and proposed storm improvements.    

I. INTRODUCTION  
A. Location  

1. The Sierra Vista site is north of State Highway No. 7 (E. Baseline Road) and west of 
County Road No. 3 (Bonanza Drive). 

2. The site is located in the Southeast quarter of Section 31, Township 1 North, Range 68 
West of the 6th Principal Meridian, Town of Erie, County of Weld, State of Colorado.  

3. The Tri-County Airport Drainage Ditch runs west of the site into an existing storm 
drainage conveyance that eventually enters into Coal Creek. Coal Creek is approximately 
3,500 feet west of the site. 

4. The site is bound on the west and northwest by the Erie Municipal Airport, the south by 
State Highway No. 7, the east by County Road No. 3, and the north by rural residential 
homes. 

B. Description of Property  
1. Sierra Vista is approximately 60.5 acres in size. The southeast portion of the site is zoned 

for future commercial use. This area will provide its own detention at the time of 
development. 

2. The site is currently undeveloped land with native grasses. According to the Natural 
Resources Conservation Service Web Soil Survey for Weld County, the site is primarily 
Hydrologic Soil Group D as Midway-Shingle complex, and some Group C soils as Ulm 
clay loam. 

3. The site is split by a ridge running east to west with slopes ranging from approximately 7-
12%.  

4. The development will consist of single family and commercial uses.  

5. There are no known delineated wetlands onsite. 

6. An avigation easement for the Erie Municipal Airport abuts the western property line of 
the subject property. 

 

II. DRAINAGE BASINS 
A. Major Basin Description 

1. A FEMA Flood Insurance Rate Map (FIRM) is in Appendix A, shown on Community 
Panel No 080181 0018E. No mapped 100 year flood plains are shown for the site.  

2. The site is within the Coal Creek watershed and drains northwest to Coal Creek via the 
Tri-County Airport Drainage Ditch. 

3. There are currently no detention facilities on the site.   
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4. There are no lakes or ponds which either influence or may be influenced by the local 
drainage. There are no dams under the State Engineer’s Office jurisdiction on site. 

B. Sub-Basin Description 
1. Detention facilities will need to be constructed on the site to attenuate outflow from the 

site during the 100 year flood event.  

2. Currently, the entire site drains to the Tri-County Airport Drainage Ditch.       

3. The increase in storm runoff due to the proposed development will be detained in 
detention pond(s), and released per Town of Erie criteria.  The proposed development 
will not increase historic runoff and therefore downstream properties should not be 
adversely affected by the development of the proposed site. 

 

III. DRAINAGE FACILITY DESIGN 

A. General Concept 
1. The onsite drainage will be, in general, captured by proposed curb and gutter and storm 

sewer.  The minor storm event will be conveyed by inlets and storm pipes.  The major 
storm event will be conveyed by streets and result in a pressurized storm sewer system. 

2. The proposed drainage patterns will follow existing drainage patterns as closely as 
possible.  Runoff will generally flow from east to west, by the streets or the proposed 
storm sewer system.   

3. All storm runoff will flow to the onsite detention and water quality facilities. 

B. Drainage Design Criteria 
1. Criteria used in the development of this Phase II Drainage Report include: 

 The Town of Erie Standards and Specifications Storm Criteria. 

 The Urban Drainage and Flood Control District’s Urban Storm Drainage Criteria 
Manual was also used as a reference and guide for criteria. 

2. Hydrologic criteria to be used in the development calculations include: 

 The Rational Method will be used for all hydrologic calculations. 

 The minor event is the 2-year storm with a one hour design rainfall depth of 1.01 
inches per hour.  

 The major event is the 100-year storm with a one hour design rainfall depth of 2.70 
inches per hour. 

 Runoff coefficients, C, were derived from Tables RO-3 and RO-5 of the USDCM and 
based on the density from a conceptual site plan. 

3. Hydraulic Criteria to be used in the development calculations include: 

 Per Town of Erie Standards and Specifications Storm Criteria, Tables 800-7 and 800-
8, allowable flow depths within the streets are: 

 Flow may not overtop the curb for the minor storm event. 

 Residential dwellings should be no less than 12 inches above the 100-year flood 
at the ground line or lowest water entry of the building.  The depth of water over 
the gutter flow line will not exceed 18 inches for the major storm.  For purposes 
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of this report, depth of water shall not exceed 12 inches over the gutter flow line 
for the major storm event. 

 Urban Drainage Spreadsheets for inlet and detention pond design will be used to 
size inlets, calculate street capacity and design the detention facilities.   

 Detention storage will be calculated using the UDFCD’s full spectrum design analysis 
spreadsheet. The storage volume will be for the 100 year storm event including 
Water Quality Capture Volume. 

 The maximum allowable release rate shall be 1 cfs per acre detained. 

 The emergency overflow shall be designed to allow for 2 times the release rate of the 
detention pond. 

C. Specific Details 
1. The proposed development will be comprised of drainage basins that are divided by the 

existing ridge that runs east to west across the site.   

 Two proposed detention basins will be provided on the western portion of the site.  

 The northwestern detention basin (Pond 1) will provide detention for all drainage 
basins labeled with an “A” (ex. Basin A-2) as seen on the Developed Drainage 
Conditions Plan (DR-1) at the rear of this report. These areas consist of the majority 
of the northern portion of the proposed residential development along with some off-
site area north of the subject property. The off-site flows will be handled via a swale 
on the northern edge of the property.  

 The southwestern basin (Pond 2) will provide detention for all drainage basins 
labeled with a “B” (ex. Basin B-5) as seen on the Developed Drainage Conditions 
Plan at the rear of this report. These areas consist of the majority of the southern 
portion of the proposed residential development, including the commercial area, and 
the western side of the Bonanza Drive improvements. Although basins B-8 and B-9 
bypass Pond 2 via an existing swale on the north side of E. Baseline Road and 
directly into the Tri-County Airport Drainage Ditch, compensatory storage has been 
provided within Pond 2.  

2. The proposed site improvements include constructed roadways that will become a part of 
the Town of Erie network.  The storm drainage from this site will be detained in proposed 
detention pond(s) and be released in the major storm event at 1 cfs per acre detained. 

D. Adaptions of Criteria 
1. No deviation from criteria is requested for this drainage design at this time. 

 

IV. SUMMARY 
A. Compliance with Standards  

1. This drainage report is in general compliance with the Town of Erie, Standards and 
Specifications for Design and Construction of Public Improvements. 

2. The Urban Drainage and Flood Control District’s Urban Storm Drainage Criteria Manual 
was also used as a reference and guide for criteria.  

B. Summary of Concept  
1. Onsite flow will be conveyed per Town criteria in storm systems designed for the minor 

storm event.  
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2. Onsite detention facilities will provide adequate on-site drainage, attenuation and control 
for stormwater. 

3. The proposed development will not increase historic runoff and therefore downstream 
properties should not be adversely affected by the development of the proposed site.  
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V. LIST OF REFERENCES 
All criteria and technical information used 

1. The Town of Erie, Standards and Specifications for Design and Construction of Public 

Improvements, Section 800, Storm Drainage Facilities, 2012 Edition. 
2. Urban Storm Drainage Criteria Manuals, Urban Drainage Flood Control District, Jan 

2007. 
3. Flood Insurance Rate Map, Map Number 0801810018E, Effective Date December 2, 

2004, Federal Emergency Management Agency. 
4. Hydrologic Group Rating for Weld County, CO, USDA Natural Resources Conservation 

Service. 
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at scales
ranging from 1:20,000 to 1:24,000.

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 contrasting
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:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey 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.

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

Soil Survey Area:  Adams County Area, Parts of Adams and
Denver Counties, Colorado
Survey Area Data:  Version 10, Dec 24, 2013

Soil Survey Area:  Weld County, Colorado, Southern Part
Survey Area Data:  Version 12, Jan 3, 2014

Your area of interest (AOI) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

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

Date(s) aerial images were photographed:  Apr 22, 2011—Apr 13,
2012

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.
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Adams County Area, Parts of Adams and Denver Counties, Colorado
(CO001)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

ShF Samsil-Shingle complex,
3 to 35 percent slopes

D 0.3 0.3%

Subtotals for Soil Survey Area 0.3 0.3%

Totals for Area of Interest 78.1 100.0%

Hydrologic Soil Group— Summary by Map Unit — Weld County, Colorado, Southern Part (CO618)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

27 Heldt silty clay, 1 to 3
percent slopes

C 3.8 4.9%

36 Midway-Shingle
complex, 5 to 20
percent slopes

D 64.1 82.2%

57 Renohill clay loam, 3 to 9
percent slopes

C 2.6 3.3%

66 Ulm clay loam, 0 to 3
percent slopes

C 0.2 0.2%

67 Ulm clay loam, 3 to 5
percent slopes

C 7.1 9.1%

Subtotals for Soil Survey Area 77.8 99.7%

Totals for Area of Interest 78.1 100.0%

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado;
and Weld County, Colorado, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/29/2014
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado;
and Weld County, Colorado, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/29/2014
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 COMPOSITE  'C'  FACTORS
LOCATION: OREAD - SIERRA VISTA CITY OF: TOWN OF ERIE DATE :

BASIN AREAS (ACRES) SOIL UNDEV PAVED LAWNS SINGLE FAMILY COMM PARK COMP. C FACTOR

DESIGNATION UNDEV PAVED LAWNS
SINGLE 
FAMILY COMM PARK TOTAL TYPE %I 2YR 100 YR %I 2YR 100 YR %I 2YR 100 YR %I 2YR 100 YR %I 2YR 100 YR %I 2YR 100 YR %I 2YR 100 YR

DEVELOPED

A-1 0.00 0.00 0.00 4.45 0.00 0.00 4.45 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

A-2 0.00 0.00 0.00 3.48 0.00 0.00 3.48 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

A-3 0.00 0.00 0.00 2.65 0.00 0.00 2.65 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

A-4 0.00 0.00 0.00 3.28 0.00 0.00 3.28 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

A-5 0.00 0.00 0.00 3.27 0.00 0.00 3.27 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

A-6 2.22 0.22 6.98 4.21 0.00 0.13 13.76 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 18.79 0.16 0.54

TOTAL A 2.22 0.22 6.98 21.34 0.00 0.13 30.89 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 38.87 0.28 0.59

B-1 0.00 0.00 0.00 2.63 0.00 0.00 2.63 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

B-2 0.00 0.00 0.00 3.60 0.00 0.00 3.60 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

B-3 0.00 0.00 0.00 2.09 0.00 0.00 2.09 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

B-4 0.00 0.00 0.00 0.00 4.90 0.00 4.90 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 95.00 0.80 0.96

B-5 0.00 0.00 0.00 4.70 0.00 0.00 4.70 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

B-6 0.00 0.00 0.00 1.92 0.00 0.00 1.92 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 55.00 0.37 0.62

B-7 0.00 0.00 1.92 0.85 0.00 1.27 4.04 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 13.15 0.13 0.53

B-8 0.00 0.61 0.72 0.00 0.00 0.00 1.33 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 45.86 0.44 0.71

B-9 0.00 0.41 1.86 1.07 0.00 0.00 3.34 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 29.90 0.26 0.59

TOTAL B 0.00 1.02 4.50 19.24 4.90 1.27 28.55 C/D 2 0.05 0.50 100 0.89 0.96 0 0.05 0.50 55 0.37 0.62 95 0.80 0.96 5 0.08 0.52 57.17 0.43 0.72

9/11/2015
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TIME OF CONCENTRATION REMARKS
LOCATION: OREAD - SIERRA VISTA PHASE II BY: RJL DATE: FORMULAS:

BASIN DATA INIT./OVERLAND TIME (Ti) TRAVEL TIME (Tt) TOTAL Tc Check FINAL Tc * Ti = 0.395 (1.1-C5)L^0.5/S^1/3

DESIGNATION C5 AREA (AC) LENGTH (FT) SLOPE %  Ti (Min.)*
GRASS/  
PAVED LENGTH (FT) SLOPE % VEL. (FPS)**  Tt(Min.)

GRASS/  
PAVED LENGTH (FT) SLOPE % VEL. (FPS)**  Tt(Min.)  Ti+Tt(Min.)  LENGTH (FT)

Urbanized Basins   
Tc = (L/180) + 10 (minutes) ** V=Cv(Sw^1/2)

DEVELOPED
where Cv=15 for grassed waterways and 20 

for paved areas

A-1 0.43 4.45 230 2.2 14.3 PAVED 660 3.4 3.7 3.0 17.3 890.00 14.9 15

A-2 0.43 3.48 220 5.9 10.1 PAVED 520 5.2 4.6 1.9 12.0 740.00 14.1 12

A-3 0.43 2.65 240 6.7 10.1 PAVED 220 1.8 2.7 1.4 11.5 460.00 12.6 11

A-4 0.43 3.28 50 1.0 8.7 PAVED 810 3.3 3.6 3.7 12.4 860.00 14.8 12

A-5 0.43 3.27 50 1.0 8.7 PAVED 1650 3.1 3.5 7.8 16.5 1700.00 19.4 16

A-6 0.25 13.76 110 5.5 9.3 GRASS 2040 3.5 2.8 12.1 21.4 2150.00 21.9 21

B-1 0.43 2.63 120 1.3 12.3 PAVED 730 2.7 3.3 3.7 16.0 850.00 14.7 15

B-2 0.43 3.60 180 3.1 11.3 PAVED 770 2.2 3.0 4.3 15.6 950.00 15.3 15

B-3 0.43 2.09 200 1.4 15.5 PAVED 370 3.3 3.6 1.7 17.2 570.00 13.2 13

B-4 0.90 4.90 100 2.4 2.7 PAVED 680 2.4 3.1 3.7 6.4 780.00 14.3 6

B-5 0.43 4.70 220 7.1 9.5 PAVED 380 2.0 2.8 2.2 11.7 600.00 13.3 12

B-6 0.43 1.92 100 1.0 12.3 PAVED 1150 2.0 2.8 6.8 19.1 1250.00 16.9 17

B-7 0.22 4.04 110 4.5 10.3 GRASS 160 5.6 3.5 0.8 11.0 270.00 11.5 11

B-8 0.49 1.33 50 2.0 6.2 PAVED 800 4.8 4.4 3.0 GRASS 1250 1.60 1.9 11.0 20.3 2100.00 21.7 20

B-9 0.33 3.34 140 13.5 7.0 GRASS 400 1.2 1.6 4.1 11.1 540.00 13.0 11

9/11/2015
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DESIGN STORM: 2-YEAR DEVELOPED Calc.  by: RJL

 Chk'd by: TAJ
OREAD - SIERRA VISTA PHASE II TOWN OF ERIE Date: 9/11/2015
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DEVELOPED

IN-5 1 A-1 4.45 0.37 15 1.65 2.30 3.8 3.8 3.8 0.0 P 0.013 3.8 3.70% 10.69 18 198 8.6 0.4

IN-4 2 A-2 3.48 0.37 12 1.29 2.54 3.3 3.2 3.2 0.0 P 0.013 3.2 3.00% 10.43 18 17 7.6 0.0

MH-7 7.0 7.93 14.9 6.14 2.93 7.0 7.0 0.0 P 0.013 7.0 3.70% 13.44 24 242 10.0 0.4 A-1 & A-2

IN-3 3 A-3 2.65 0.37 11 0.98 2.59 2.5 2.6 2.6 0.0 P 0.013 2.6 3.00% 9.65 18 17 7.3 0.0

MH-4 9.6 10.58 14.9 6.14 3.91 9.6 9.6 0.0 P 0.013 9.6 3.60% 15.21 30 223 10.7 0.3 A-1, A-2, & A-3

IN-2 4 A-4 3.28 0.37 12 1.21 2.50 3.0 3.0 3.0 0.0 P 0.013 3.0 3.70% 9.78 24 17 7.9 0.0

MH-3 12.6 13.86 14.9 6.14 5.13 12.6 12.6 0.0 P 0.013 12.6 3.50% 16.93 30 49 11.3 0.1 A-1, A-2, A-3 & A-4

IN-1 5 A-5 3.27 0.37 16 1.21 2.19 2.7 17.13 16.5 5.86 6.34 15.3 15.3 0.0 P 0.013 15.3 5.00% 17.04 30 303 13.8 0.4 A-1 THROUGH A-5

OVER 6 A-6 13.76 0.16 21 2.22 1.92 4.3 4.3 D 0.030 3.50% 4.3 4 2 4 313 1.0 5.2 Swale

- 7 B-1 2.63 0.37 15 0.97 2.31 2.3 2.3

IN-9 8 B-2 3.60 0.37 15 1.33 2.27 3.0 6.23 15.3 6.08 2.31 5.3 5.3 0.0 P 0.013 5.3 2.00% 13.59 24 86 7.5 0.2 B-1 & B-2

IN-8 9 B-3 2.09 0.37 13 0.77 2.43 1.9 1.9 1.9 0.0 P 0.013 1.9 2.50% 8.87 18 18 6.2 0.0

MH-13 10 7.1 7.1 0.0 P 0.013 7.1 4.00% 13.32 24 222 10.4 0.4 B-1, B-2 & B-3

MH-12 11 B-4 4.90 0.80 6 3.92 3.19 12.5 19.7 19.7 0.0 P 0.013 19.7 2.00% 22.24 36 685 10.5 1.1 B-1, B-2, B-3 & B-4

IN-7 12 B-5 4.70 0.37 12 1.74 2.56 4.5 4.5 4.5 0.0 P 0.013 4.5 2.00% 12.78 24 36 7.1 0.1 B-5 & IN-8 OVERFLOW

IN-6 13 B-6 1.92 0.37 17 0.71 2.16 1.5 6.62 16.9 5.78 2.45 6.0 6.0 0.0 P 0.013 6.0 4.00% 12.53 24 171 10.0 0.3 B-5 & B-6

MH-10 14 25.7 25.7 0.0 P 0.013 25.7 4.00% 21.58 36 80 14.5 0.1 B-5, B-6, & MH 12

OVER 15 B-7 4.04 0.13 11 0.51 2.63 1.3

BYPASS 16 B-8 1.33 0.44 20 0.58 1.97 1.1

BYPASS 17 B-9 3.34 0.26 11 0.85 2.62 2.2

STORM  DRAINAGE  SYSTEM  DESIGN
(RATIONAL   METHOD  PROCEDURE)

LOCATION:
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DIRECT  RUNOFF TOTAL  RUNOFF DITCH PIPE TRAVEL TIME

P:\OREAD SIERRA VISTA\DRAINAGE\Phase II\Rational
9/11/2015



DESIGN STORM: 100-YEAR DEVELOPED Calc.  by: RJL

 Chk'd by: TAJ
OREAD - SIERRA VISTA PHASE II TOWN OF ERIE Date: 9/11/2015
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DEVELOPED

IN-5 1 A-1 4.45 0.62 15 2.76 6.14 16.9 16.9 13.8 3.1 P 0.013 13.8 3.70% 17.34 18 198 12.3 0.3

IN-4 2 A-2 3.48 0.62 12 2.16 6.78 14.6 17.8 13.0 4.7 P 0.013 13.0 3.00% 17.64 18 17 11.2 0.0

MH-7 31.6 7.93 14.9 6.14 4.92 31.6 26.8 4.7 P 0.013 26.8 3.70% 22.24 24 242 14.5 0.3 A-1 & A-2

IN-3 3 A-3 2.65 0.62 11 1.64 6.91 11.4 16.1 12.3 3.8 P 0.013 12.3 3.00% 17.27 18 17 11.0 0.0

MH-4 42.9 10.58 14.9 6.14 6.56 42.9 39.1 3.8 P 0.013 39.1 3.60% 25.76 30 223 15.8 0.2 A-1, A-2, & A-3

IN-2 4 A-4 3.28 0.62 12 2.03 6.68 13.6 17.4 17.4 0.0 P 0.013 17.4 3.70% 18.92 24 17 13.0 0.0

MH-3 56.5 13.86 14.9 6.14 8.59 56.5 56.5 0.0 P 0.013 56.5 3.50% 29.73 30 49 17.1 0.0 A-1, A-2, A-3 & A-4

IN-1 5 A-5 3.27 0.62 16 2.03 5.86 11.9 17.13 16.5 5.86 10.62 68.4 68.4 0.0 P 0.013 68.4 5.00% 29.87 30 303 20.4 0.2 A-1 THROUGH A-5

OVER 6 A-6 13.76 0.54 21 7.49 5.12 38.4 38.4 D 0.030 3.50% 38.4 4.0 2.0 4.0 2000 1.0 33.3 SWALE

- 7 B-1 2.63 0.62 15 1.63 6.18 10.1 10.1

IN-9 8 B-2 3.60 0.62 15 2.23 6.08 13.6 6.23 15.3 6.08 3.86 23.5 15.3 8.2 P 0.013 15.3 2.00% 20.23 24 86 10.1 0.1 B-1 & B-2

IN-8 9 B-3 2.09 0.62 13 1.30 6.51 8.4 16.6 12.5 4.1 P 0.013 12.5 2.50% 17.98 18 18 10.3 0.0

MH-13 10 32.1 32.1 27.8 0.0 P 0.013 27.8 4.00% 22.22 24 222 15.1 0.2 B-1, B-2 & B-3

MH-12 11 B-4 4.90 0.96 6 4.70 8.54 40.2 72.2 68.0 0.0 P 0.013 68.0 2.00% 35.39 36 685 14.5 0.8 B-1, B-2, B-3 & B-4

IN-7 12 B-5 4.70 0.62 12 2.91 6.85 20.0 24.1 24.1 0.0 P 0.013 24.1 2.00% 23.99 24 36 11.2 0.1 B-5 & IN-8 OVERFLOW

IN-6 13 B-6 1.92 0.62 17 1.19 5.78 6.9 6.62 16.9 5.78 4.10 23.7 31.0 0.0 P 0.013 31.0 4.00% 23.14 24 171 15.5 0.2 B-5 & B-6

MH-10 14 99.0 99.0 99.0 0.0 P 0.013 99.0 4.00% 35.78 36 80 20.6 0.1 B-5, B-6, & MH 12

OVER 15 B-7 4.04 0.53 11 2.15 7.02 15.1

BYPASS 16 B-8 1.33 0.71 20 0.95 5.28 5.0

BYPASS 17 B-9 3.34 0.59 11 1.99 7.02 13.9

STORM  DRAINAGE  SYSTEM  DESIGN
(RATIONAL   METHOD  PROCEDURE)

LOCATION:
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DIRECT  RUNOFF TOTAL  RUNOFF DITCH PIPE TRAVEL TIME
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Calc.  by: RJL

Chk'd by: TAJ

LOCATION: OREAD - SIERRA VISTA CITY OF: TOWN OF ERIE Date: 9/11/2015

Design Basin Q2 Q2 + CO
 Captured 

Q2
Q2 Flow CO Q100 Q100 + CO

 Captured 
Q100 

Q100 Flow 
CO

Structure Inlet Size Inlet Type Design Comments

Point Slope (%) Q2 (CFS) Q100 (CFS) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) Label (ft) Event

1 A-1 3.70 6.4 25.7 3.8 3.8 3.8 - 16.9 16.9 13.8 3.1 IN-5 15' Type R

2 A-2 3.60 6.3 25.9 3.3 3.3 3.3 - 14.6 17.7 13.0 4.7 IN-4 15' Type R

3 A-3 3.60 6.3 25.9 2.5 2.5 2.5 - 11.4 16.1 12.3 3.8 IN-3 15' Type R

4 A-4 SUMP 3.0 3.0 3.0 - 13.6 17.4 17.4 - IN-2 10' Type R

5 A-5 SUMP 2.7 2.7 2.7 - 11.9 11.9 11.9 - IN-1 10' Type R

6 A-6 OVER 4.3 - 38.4 OVER OVERLAND TO POND 1

7 B-1 1.30 12.4 25.7 2.3 2.3 0.0 2.3 10.1 10.1 0.0 10.1 -

8 B-2 1.30 12.4 25.7 3.0 5.3 5.3 - 13.6 23.7 15.2 8.5 IN-9 15' Type R

9 B-3 3.40 6.1 26.4 1.9 1.9 1.9 - 8.4 16.9 12.5 4.4 IN-8 15' Type R

11 B-4 12.5 4.5 4.5 - 40.2 40.2 40.2 - MH-12 COMMERCIAL TIE IN

12 B-5 SUMP 4.5 4.5 4.5 - 20.0 24.3 24.3 - IN-7 15' Type R

13 B-6 SUMP 1.5 1.5 1.5 - 6.9 6.9 6.9 - IN-8 10'' Type R

15 B-7 OVER 1.3 15.1 - OVER OVERLAND TO POND 2

16 B-8 OVER 1.1 - 5.0 - BYPASS DIRECT FLOW TO DITCH*

17 B-9 OVER 2.2 - 13.9 - BYPASS DIRECT FLOW TO DITCH*

Notes:
1. Allowable flow depth based on curb height for the minor event and 12" above curb height for major event. 
2. Street capacities were calculated with UDFCDs UD-Inlet.
3. Street capacities are shown upstream of design points where warping begins at intersections.

* Although flow directly enters the Tri-County drainage ditch, the ponds have been sized to handle the compensatory storage

STORM  DRAINAGE  SYSTEM  DESIGN
INLET DESIGN INFORMATION

MINOR STORM EVENT (2YR) MAJOR STORM EVENT (100YR)

Allowable Street Capacities

P:\OREAD SIERRA VISTA\DRAINAGE\Phase II\Rational
9/11/2015



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 3.8 16.9 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = cfs
 

Total Design Peak Flow, Q = 3.8 16.9 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
A-1 (IN-5)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

A-1, Q-Peak 7/10/2015, 3:54 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 13.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.037 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.3 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 7.0 inches
Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 6.4 25.7 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Sierra Vista
A-1 (IN-5)

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

A-1, Q-Allow 7/10/2015, 3:54 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 5.0 5.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 3.80 13.82 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 3.1 cfs  
Capture Percentage = Qa/Qo = C% = 100 82 %

INLET ON A CONTINUOUS GRADE

Sierra Vista
A-1 (IN-5)

CDOT Type R Curb Opening

A-1, Inlet On Grade 7/10/2015, 3:54 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 3.3 14.6 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 3.1 cfs
 

Total Design Peak Flow, Q = 3.3 17.7 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
A-2 (IN-4)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

A-2, Q-Peak 7/10/2015, 3:57 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 13.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.036 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.3 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 7.0 inches
Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 6.3 25.9 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Sierra Vista
A-2 (IN-4)

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

A-2, Q-Allow 7/10/2015, 3:57 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 3.30 12.96 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 4.7 cfs  
Capture Percentage = Qa/Qo = C% = 100 73 %
Warning 1: Dimension entered is not a typical dimension for inlet type specified.

INLET ON A CONTINUOUS GRADE

Sierra Vista
A-2 (IN-4)

CDOT Type R Curb Opening

A-2, Inlet On Grade 7/10/2015, 3:57 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 2.5 11.4 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 4.7 cfs
 

Total Design Peak Flow, Q = 2.5 16.1 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
A-3 (IN-3)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

A-3, Q-Peak 7/10/2015, 3:57 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 13.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.036 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.3 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 7.0 inches
Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 6.3 25.9 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Sierra Vista
A-3 (IN-3)

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

A-3, Q-Allow 7/10/2015, 3:57 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 2.50 12.34 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 3.8 cfs  
Capture Percentage = Qa/Qo = C% = 100 77 %
Warning 1: Dimension entered is not a typical dimension for inlet type specified.

INLET ON A CONTINUOUS GRADE

Sierra Vista
A-3 (IN-3)

CDOT Type R Curb Opening

A-3, Inlet On Grade 7/10/2015, 3:57 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 3.0 13.6 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 3.8 cfs
 

Total Design Peak Flow, Q = 3.0 17.4 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
A-4 (IN-2)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

A-4, Q-Peak 7/10/2015, 3:59 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 5.00 5.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 7.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.1 21.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 3.0 17.4 cfs

INLET IN A SUMP OR SAG LOCATION

Sierra Vista
A-4 (IN-2)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths

A-4, Inlet In Sump 7/10/2015, 3:59 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 2.7 11.9 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 2.7 11.9 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
A-5 (IN-1)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

A-5, Q-Peak 7/10/2015, 4:00 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 5.00 5.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 7.0 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.1 21.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 2.7 11.9 cfs

INLET IN A SUMP OR SAG LOCATION

Sierra Vista
A-5 (IN-1)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths

A-5, Inlet In Sump 7/10/2015, 4:00 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 5.2 23.7 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 cfs
 

Total Design Peak Flow, Q = 5.2 23.7 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
B-1 & B-2 (IN-9)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

B-1 AND B-2, Q-Peak 7/10/2015, 4:00 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 13.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.013 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 17.0 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 7.0 inches
Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 12.4 25.7 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Sierra Vista
B-2

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

B-1 AND B-2, Q-Allow 7/10/2015, 4:00 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 5.20 15.25 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 8.4 cfs  
Capture Percentage = Qa/Qo = C% = 100 64 %

INLET ON A CONTINUOUS GRADE

Sierra Vista
B-1 & B-2 (IN-9)

CDOT Type R Curb Opening

B-1 AND B-2, Inlet On Grade 7/10/2015, 4:00 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 1.9 8.4 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 8.4 cfs
 

Total Design Peak Flow, Q = 1.9 16.8 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
B-3 (IN-8)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

B-3, Q-Peak 7/10/2015, 4:01 PM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 13.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.018

Height of Curb at Gutter Flow Line HCURB = 4.00 inches
Distance from Curb Face to Street Crown TCROWN = 17.0 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.034 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 10.3 17.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 7.0 inches
Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = 6.1 26.4 cfs

Major storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

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

Sierra Vista
B-3 (IN-8)

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

Minor storm max. allowable capacity GOOD - greater than flow given on sheet 'Q-Peak'

B-3, Q-Allow 7/10/2015, 4:01 PM



Project:
Inlet ID:

 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') aLOCAL = 3.0 3.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 3 3

Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft

Width of a Unit Grate (cannot be greater than W from Q-Allow) Wo = N/A N/A ft

Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10

Street Hydraulics: OK - Q < maximum allowable from sheet 'Q-Allow' MINOR MAJOR

Total Inlet Interception Capacity Q = 1.90 12.52 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 4.3 cfs  
Capture Percentage = Qa/Qo = C% = 100 75 %
Warning 1: Dimension entered is not a typical dimension for inlet type specified.

INLET ON A CONTINUOUS GRADE

Sierra Vista
B-3 (IN-8)

CDOT Type R Curb Opening

B-3, Inlet On Grade 7/10/2015, 4:01 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 4.5 20.0 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 4.3 cfs
 

Total Design Peak Flow, Q = 4.5 24.3 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
B-5 (IN-7)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

B-5, Q-Peak 7/10/2015, 4:02 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 5.00 5.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 3 3  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 5.6 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 15.00 15.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 8.5 24.8 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 4.5 24.3 cfs

INLET IN A SUMP OR SAG LOCATION

Sierra Vista
B-5 (IN-7)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths

B-5, Inlet In Sump 7/10/2015, 4:02 PM



Worksheet Protected

Project:
Inlet ID:

 

     Design Flow:  ONLY if already determined through other methods: Minor Storm Major Storm
     (local peak flow for 1/2 of street OR  grass-lined channel): *QKnown = 1.5 6.9 cfs

     * If you enter values in Row 14, skip the rest of this sheet and proceed to sheet Q-Allow or Area Inlet.
     Geographic Information: (Enter data in the blue cells):

Subcatchment Area = Acres
Percent Imperviousness = %

NRCS Soil Type = A, B, C, or D

 Slope (ft/ft) Length (ft)
Overland Flow =
Channel Flow =

     Rainfall Information:   Intensity I (inch/hr) = C1 * P1 / ( C2 + Tc ) ^ C3 Minor Storm Major Storm
Design Storm Return Period, Tr = years

Return Period One-Hour Precipitation, P1 = inches
C1 =
C2 =
C3 =

User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a calculated value), C5 =

Bypass (Carry-Over) Flow from upstream Subcatchments, Qb = 0.0 0.0 cfs
 

Total Design Peak Flow, Q = 1.5 6.9 cfs

 

<---
FILL IN THIS SECTION 
OR…

FILL IN THE 
SECTIONS BELOW.
<---

DESIGN PEAK FLOW FOR ONE-HALF OF STREET 
OR GRASS-LINED CHANNEL BY THE RATIONAL METHOD

Sierra Vista
B-6 (IN-6)

Site is Urban

Site is Non-Urban

Show Details

Site Type:

Street Inlets

Area Inlets in a Median

Flows Developed For:

B-6, Q-Peak 7/10/2015, 4:02 PM



Project =
Inlet ID =

 

Design Information (Input) MINOR MAJOR
Type of Inlet Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from 'Q-Allow') alocal = 5.00 5.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 2 2  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 5.6 inches

Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 10.00 10.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.1 11.8 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQUIRED = 1.5 6.9 cfs

INLET IN A SUMP OR SAG LOCATION

Sierra Vista
B-6 (IN-6)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

Override Depths

B-6, Inlet In Sump 7/10/2015, 4:02 PM



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00600 ft/ft

Normal Depth 0.83 ft

Discharge 4.30 ft³/s

Cross Section Image

Swale (Section A) for 2 Year Event

9/11/2015 9:55:22 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00600 ft/ft

Normal Depth 1.54 ft

Discharge 38.40 ft³/s

Cross Section Image

Swale (Section A) for 100 Year Event

9/11/2015 9:53:00 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



 

 

 

 
  

APPENDIX D  
 POND CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project:
Basin ID:

30.89

38.9%

0

38.9%

Percentage of Area Area (acres)
0.0
0.0

100.0% 30.9

Initial--f i Final--fo
3 0.5 0.0018

(watershed inches) (acre-feet)

0.45 1.16 Design Oulet to Empty 
EURV in 72 Hours

100-year Detention Volume Including WQCV 5 0.83 2.14 30.89

Notes:

* User input data 
shown in blue.

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact 
of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be 
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e., 
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness1

Type C or D

Decay             
Coefficient--

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) 100-yr detention volume includes EURV.  No need to add more volume for WQCV or EURV

Detention Volumes 2,5

DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Sierra Vista
Pond 1

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).
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EURV in 72 Hours

100-year Detention Volume Including WQCV 5 1.21 2.87 28.55

Notes:

* User input data 
shown in blue.

2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact 
of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be 
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCV outlet of an extended detention basin (i.e., 
perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

Recommended Horton's Equation Parameters for CUHP

Effective Imperviousness1

Type C or D

Decay             
Coefficient--

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) 100-yr detention volume includes EURV.  No need to add more volume for WQCV or EURV

Detention Volumes 2,5

DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Sierra Vista
Pond 2

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).
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DRAINAGE CRITERIA MANUAL (V. 1) RUNOFF 

Table RO-3—Recommended Percentage Imperviousness Values 

Land Use or  
Surface Characteristics 

Percentage 
Imperviousness 

Business: 
 Commercial areas 95 
 Neighborhood areas 85 
Residential: 
 Single-family * 
 Multi-unit (detached) 60 
 Multi-unit (attached) 75 
 Half-acre lot or larger * 
 Apartments 80 
Industrial: 
 Light areas 80 
 Heavy areas 90 
Parks, cemeteries 5 
Playgrounds 10 
Schools 50 
Railroad yard areas 15 
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 
Roofs 90 
Lawns, sandy soil 0 
Lawns, clayey soil 0 

* See Figures RO-3 through RO-5 for percentage imperviousness. 

( )12.0135.144.131.1 23 −+−+= iiiKC AA  for CA ≥ 0, otherwise CA = 0 (RO-6) 

( )04.0774.0786.0858.0 23 ++−+= iiiKC CDCD  (RO-7) 

( ) 2CA CDB CC +=  

2007-01 RO-9 
Urban Drainage and Flood Control District 



DRAINAGE CRITERIA MANUAL (V. 1) RUNOFF 

Table RO-5— Runoff Coefficients, C 

Percentage 
Imperviousness Type C and D NRCS Hydrologic Soil Groups 

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 
0% 0.04 0.15 0.25 0.37 0.44 0.50 
5% 0.08 0.18 0.28 0.39 0.46 0.52 

10% 0.11 0.21 0.30 0.41 0.47 0.53 
15% 0.14 0.24 0.32 0.43 0.49 0.54 
20% 0.17 0.26 0.34 0.44 0.50 0.55 
25% 0.20 0.28 0.36 0.46 0.51 0.56 
30% 0.22 0.30 0.38 0.47 0.52 0.57 
35% 0.25 0.33 0.40 0.48 0.53 0.57 
40% 0.28 0.35 0.42 0.50 0.54 0.58 
45% 0.31 0.37 0.44 0.51 0.55 0.59 
50% 0.34 0.40 0.46 0.53 0.57 0.60 
55% 0.37 0.43 0.48 0.55 0.58 0.62 
60% 0.41 0.46 0.51 0.57 0.60 0.63 
65% 0.45 0.49 0.54 0.59 0.62 0.65 
70% 0.49 0.53 0.57 0.62 0.65 0.68 
75% 0.54 0.58 0.62 0.66 0.68 0.71 
80% 0.60 0.63 0.66 0.70 0.72 0.74 
85% 0.66 0.68 0.71 0.75 0.77 0.79 
90% 0.73 0.75 0.77 0.80 0.82 0.83 
95% 0.80 0.82 0.84 0.87 0.88 0.89 
100% 0.89 0.90 0.92 0.94 0.95 0.96 

 TYPE B NRCS HYDROLOGIC SOILS GROUP 
0% 0.02 0.08 0.15 0.25 0.30 0.35 
5% 0.04 0.10 0.19 0.28 0.33 0.38 

10% 0.06 0.14 0.22 0.31 0.36 0.40 
15% 0.08 0.17 0.25 0.33 0.38 0.42 
20% 0.12 0.20 0.27 0.35 0.40 0.44 
25% 0.15 0.22 0.30 0.37 0.41 0.46 
30% 0.18 0.25 0.32 0.39 0.43 0.47 
35% 0.20 0.27 0.34 0.41 0.44 0.48 
40% 0.23 0.30 0.36 0.42 0.46 0.50 
45% 0.26 0.32 0.38 0.44 0.48 0.51 
50% 0.29 0.35 0.40 0.46 0.49 0.52 
55% 0.33 0.38 0.43 0.48 0.51 0.54 
60% 0.37 0.41 0.46 0.51 0.54 0.56 
65% 0.41 0.45 0.49 0.54 0.57 0.59 
70% 0.45 0.49 0.53 0.58 0.60 0.62 
75% 0.51 0.54 0.58 0.62 0.64 0.66 
80% 0.57 0.59 0.63 0.66 0.68 0.70 
85% 0.63 0.66 0.69 0.72 0.73 0.75 
90% 0.71 0.73 0.75 0.78 0.80 0.81 
95% 0.79 0.81 0.83 0.85 0.87 0.88 
100% 0.89 0.90 0.92 0.94 0.95 0.96 

2007-01 RO-11 
Urban Drainage and Flood Control District 



RUNOFF DRAINAGE CRITERIA MANUAL (V. 1) 

TABLE RO-5 (Continued)—Runoff Coefficients, C 

Percentage  
Imperviousness Type A NRCS Hydrologic Soils Group 

 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 
0% 0.00 0.00 0.05 0.12 0.16 0.20 
5% 0.00 0.02 0.10 0.16 0.20 0.24 

10% 0.00 0.06 0.14 0.20 0.24 0.28 
15% 0.02 0.10 0.17 0.23 0.27 0.30 
20% 0.06 0.13 0.20 0.26 0.30 0.33 
25% 0.09 0.16 0.23 0.29 0.32 0.35 
30% 0.13 0.19 0.25 0.31 0.34 0.37 
35% 0.16 0.22 0.28 0.33 0.36 0.39 
40% 0.19 0.25 0.30 0.35 0.38 0.41 
45% 0.22 0.27 0.33 0.37 0.40 0.43 
50% 0.25 0.30 0.35 0.40 0.42 0.45 
55% 0.29 0.33 0.38 0.42 0.45 0.47 
60% 0.33 0.37 0.41 0.45 0.47 0.50 
65% 0.37 0.41 0.45 0.49 0.51 0.53 
70% 0.42 0.45 0.49 0.53 0.54 0.56 
75% 0.47 0.50 0.54 0.57 0.59 0.61 
80% 0.54 0.56 0.60 0.63 0.64 0.66 
85% 0.61 0.63 0.66 0.69 0.70 0.72 
90% 0.69 0.71 0.73 0.76 0.77 0.79 
95% 0.78 0.80 0.82 0.84 0.85 0.86 
100% 0.89 0.90 0.92 0.94 0.95 0.96 

RO-12 2007-01 
 Urban Drainage and Flood Control District 
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ERO Resources Corp. 

 

July 28, 2015 
Acting Supervisor 
U.S. Fish and Wildlife Service 
Colorado Field Office 
Denver Federal Center (MS 65412) 
PO Box 25486  
Denver, Colorado 80225 

RE: Threatened and Endangered Species Habitat Assessment – Pratt Property, Weld 
County, Colorado 

Dear Acting Supervisor: 

On behalf of Highway 7 & Bonanza LLC., ERO Resources Corporation (ERO) is requesting 
Technical Assistance regarding threatened and endangered species for a 60.476-acre parcel in 
Weld County.  A residential development is proposed in Weld County, Colorado in Section 
31, Township 1 North, Range 68 West of the 6th Principal Meridian.  The project area is an 
undeveloped parcel consisting primarily of upland grasslands that contain no suitable habitat 
for federally listed species.  The proposed project would not likely impact Ute ladies’-tresses 
orchid or Colorado butterfly plant because:  

• Project Area does not fall within Survey Guidelines 
• Lack of Suitable Habitat   
• Lack of Associated Indicator Species 

Additionally, the proposed project would not likely impact Preble’s meadow jumping mouse 
habitat because: 

• Lack of Suitable Habitat   
• Habitat Fragmentation 
• Isolated from Nearby Populations 
• Project Area is not Identified as Important to Species Recovery (Critical Habitat)  

The attached Habitat Assessment includes a description of the proposed project, along with 
figures and photos of the site.   

If you have any questions or need further information, please do not hesitate to call.  I look 
forward to hearing from you. 

Sincerely, 

 
Courtney Swenson 
Biologist 

Attachments 
 
cc via email: Matt Deibel - Highway 7 & Bonanza LLC. 
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ERO Resources Corp. 

 July 28, 2015 

Acting Supervisor 
U.S. Fish and Wildlife Service 
Colorado Field Office 
Denver Federal Center (MS 65412) 
PO Box 25486  
Denver, Colorado 80225  
 
Re: Threatened and Endangered Species Habitat Assessment – Pratt Property, Weld 

County, Colorado 

Dear Acting Supervisor: 

ERO Resources Corporation (ERO) is requesting Technical Assistance regarding 
threatened and endangered species for a 60.476-acre parcel in Weld County.  Highway 
7 & Bonanza LLC. (Client) retained ERO to provide environmental services on the 
Pratt property northwest of Highway 7 and Weld County Road 3 (WCR 3) in Weld 
County, Colorado (project area; Figure 1).  The Client retained ERO as part of due 
diligence activities associated with development of the project area.  ERO is 
submitting this habitat assessment to the U.S. Fish and Wildlife Service (Service) 
because the project area is within the potential ranges of federally listed threatened and 
endangered species. 

Federal Nexus 
Currently, no known federal nexus is associated with the project.   

The Client retained ERO to assess the project area for the presence of habitat suitable 
for federally listed threatened, endangered, and candidate species and to assist with 
environmental permitting for the project.   

Project Location  
The project area is in Section 31, Township 1 North, Range 68 West of the 6th 
Principal Meridian in Weld County, Colorado (Figure 1).  The UTM coordinates of 
the approximate center of the project area are NAD 496513mE, 4427982mN, Zone 13.  
The latitude/longitude of the project area is 40.002125°N/105.040935°W.  The 
elevation of the project area averages 5,200 feet above sea level. 

Project Description 
The proposed development consists of creating a subdivision of 174 lots and 9 tracts.   

Site Description  
The project area is a 60.476-acre parcel northwest of the intersection of Highway 7 
and WCR 3 in Erie, Colorado (Figure 2).  The project area is bounded by residential 
development to the north and south, a storage yard and residential development to the 
east, and undeveloped land to the west.  The Tri-County Airport is northwest of the 
project area.  The topography of the project area consists of a low ridge that runs 
through the center of the project area from west to east and is covered by a mixture of 
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native and introduced grassland vegetation (Photos 1 and 2).  The vegetation within 
the project area consists of common prairie and pasture grasses including blue grama 
(Bouteloua gracilis), sideoats grama (Bouteloua curtipendula), crested wheatgrass 
(Agropyron desertorum), cheatgrass (Bromus tectorum), western wheatgrass 
(Pascopyrum smithii), slender wheatgrass (Elymus trachycaulus), switchgrass 
(Panicum virgatum), diffuse knapweed (Acosta diffusa), and field bindweed 
(Convolvulus arvensis).  Yucca (Yucca glauca), rabbitbrush (Chrysothamnus sp.), and 
prickly pear (Opuntia sp.) are also prevalent at in the project area.  An active prairie 
dog colony is located west, outside of the project area.  No prairie dog burrows have 
encroached within the project area.  A small tributary to Coal Creek crosses the 
southwest corner of the project area and has a 2- to 3-foot-wide channel of open water 
with wetlands throughout the majority of its reach.  The wetlands range from 5 to 20 
feet wide within the project area and are dominated by broadleaf cattail (Typha 
latifolia) with some patches of sandbar willow (Salix exigua) (Photos 3 and 4). The 
tributary to Coal Creek contains a large amount of weedy vegetation, dominated by 
Canada thistle (Cirsium arvense), and has steep and eroded banks.  Intermittent 
patches of western snowberry (Symphoricarpos occidentalis) occur along the banks 
above the channel.  Upstream and downstream of the project area, the tributary is 
interrupted by several road crossings, where the channel is confined within culverts. 

Endangered Species Act Compliance 
On March 18, 2015, Hidde Snieder with ERO assessed the project area (2015 site 
visit) for suitable habitat for threatened, endangered, and candidate species listed 
under the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et 
seq.).  The project area does not fall within U.S. Fish and Wildlife Service (Service) 
habitat or survey guidelines for the majority of the species listed by the Service as 
potentially being present in Weld County (Table 1).   

Table 1.  Federally threatened, endangered, and candidate species potentially 
found in Weld County or potentially impacted by projects in Weld County.  

Common Name Scientific Name Listing 
Status1 

Habitat 

Suitable Habitat 
Present or 

Potential to be 
Impacted by 

Project? 
Birds 

Interior least 
tern2 

Sterna antillarum 
athalassos 

E Sandy/pebble beaches on lakes, 
reservoirs, and rivers 

No habitat, no 
potential to impact 

Mexican spotted 
owl3 

Strix occidentalis 
lucida 

T Closed canopy forests in steep 
canyons 

No 

Piping plover2 Charadrius 
melodus 

T Sandy lakeshore beaches and river 
sandbars 

No habitat, no 
potential to impact 

Whooping crane2 Grus americana E Mudflats around reservoirs and in 
agricultural areas 

No habitat, no 
potential to impact 

Mammals 
Preble’s meadow 
jumping mouse 
(Preble’s) 

Zapus hudsonius 
preblei 

T Shrub riparian/wet meadows Potential 

Fish 
Pallid sturgeon2 Scaphirhynchus 

albus 
E Large, turbid, free-flowing rivers 

with a strong current and gravelly or 
sandy substrate  

No habitat, no 
potential to impact 

Insects 
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Common Name Scientific Name Listing 
Status1 

Habitat 

Suitable Habitat 
Present or 

Potential to be 
Impacted by 

Project? 
Pawnee montane 
skipper 

Hesperia leonardus 
montana 

T Pikes Peak granite formation within 
the upper South Platte River drainage 
system 

No 

Plants 
Colorado 
butterfly plant 
(CBP) 

Gaura 
neomexicana spp. 
coloradensis 

T Wetlands and wet meadows along 
floodplains 

No 

Ute ladies’-
tresses orchid 
(ULTO) 

Spiranthes 
diluvialis 

T Moist to wet alluvial meadows, 
floodplains of perennial streams, and 
around springs and lakes below 6,500 
feet in elevation 

No 

Western prairie-
fringed orchid2 

Platanthera 
praeclara 

T Mesic and wet prairies, sedge 
meadows 

No habitat, no 
potential to impact 

*T = Federally Threatened Species, E = Federally Endangered Species. 
**Water depletions in the South Platte River may impact the species and/or critical habitat in downstream reaches in 
other counties or states. 
Source: Service 2015. 

 
The proposed project would not impact the Mexican spotted owl or Pawnee montane 
skipper because of the lack of suitable habitat within the project area.  The interior 
least tern, piping plover, whooping crane, pallid sturgeon, and western prairie fringed 
orchid are species that are impacted by continued or ongoing water depletions to the 
Platte River system.  If the project includes activities that deplete water in the South 
Platte River, such as diverting water from a stream or developing new water supplies, 
these species could be impacted by the project and consultation with the Service may 
be required if there is a federal nexus with the project such as Section 404 
authorization.  

Because of the association of Preble’s, ULTO, and CBP to wetland/riparian habitat 
along the Colorado Front Range, ERO evaluated the potential for these species to 
occur in the project area.  

Rationale for Excluding the Project Area as Potential Preble’s Habitat 
ERO assessed the project area for potential Preble’s habitat.  The proposed project 
would not likely impact Preble’s habitat because: 

• Lack of Suitable Habitat: The tributary to Coal Creek has low-quality habitat 
that contains a large amount of weedy vegetation and has steep and eroded 
banks.  The project area also lacks structured tree and shrub or wetland habitat 
typically associated with Preble’s habitat. 

• Habitat Fragmentation: The project area is isolated from suitable habitat by 
housing developments and an airport.  Preble’s is unlikely to find a 
passageway into the project area because of the lack of connections to other 
riparian corridors along creeks or streams. 

• Isolated from Nearby Populations: The tributary to Coal Creek is isolated 
from known populations of Preble’s.  The closest known population is 9 miles 
away on Coal Creek in Lafayette (Beane, R. 1999a, 1999b, 1999c, 1999d). The 
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project area was evaluated in 1998 with negative results (ERO 1998a, 1998b).  
In addition, the project area is located immediately adjacent to an area 
designated by the Service as the Preble’s Denver metro block clearance zone, 
within which Preble’s is assumed to be absent. 

• Project Area is Not Identified as Important to Species Recovery (Critical 
Habitat): Although there is no federal nexus for this project at this time, ERO 
reviewed critical habitat designations as an indicator of areas identified as 
important to the recovery of the species.  The project area contains no 
designated critical habitat and the nearest Preble’s critical habitat is more than 
9 miles west of the project area along South Boulder Creek. 

Given the above information, it is unlikely the project area supports a population of 
Preble’s.  ERO recommends that the proposed project be allowed to proceed without a 
trapping survey. 

Rationale for Excluding the Project Area as Potential ULTO Habitat 
ERO determined that the project area is not conducive to the establishment of ULTO 
and differs from the criteria of the Service’s November 1992 (Service 1992) Interim 
Survey Requirements for Spiranthes diluvialis for the following reasons: 

• Project Area Does Not Fall within Survey Guidelines: A perennial tributary 
to the South Platte River does not occur in the project area and the project area 
is within Weld County; therefore, the site does not fall within the Service’s 
guidelines for ULTO surveys.   

• Lack of Suitable Habitat: The wetlands within the project area contain dense 
stands of cattails and other vegetation, which are likely too dense to allow 
establishment of ULTO.  The remainder of the project area consists of dry 
uplands, dominated by a mixture of native and introduced species, with an 
abrupt transition from wetlands to uplands. 

• Lack of Associated Indicator Species: The wetlands within the project area 
do not contain species usually associated with ULTO.  The wetlands in the 
project area are dominated mostly by dense cattail stands. 
 

Rationale for Excluding the Project Area as Potential CBP Habitat 
The Service has not established formal survey guidelines for CBP, but has indicated 
that areas similar to, and slightly drier than, ULTO habitat should be assessed.  ERO 
determined that habitat for CBP does not occur in the project area for the same reasons 
as described for ULTO. 

Other Sensitive Species 
In addition to species listed as threatened, endangered, or candidate, ERO assessed the 
project area for potential habitat and the presence of species protected under the 
Migratory Bird Treaty Act (MBTA).  Migratory birds, as well as their eggs and active 
nests, are protected under the MBTA.  Migratory bird habitat typically includes trees 
and shrubs, but upland grasslands also are used for nesting.  No active nests were 
observed in the project area during the 2015 site visit.  The Client would comply with 
the MBTA by clearing any vegetation during the fall and winter months or conducting 
a migratory bird survey prior to starting the project.   
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Conclusions 
There is no suitable habitat for threatened or endangered species in the project area.  
Therefore, the proposed project would likely have no impact on federally listed 
species potentially present in Weld County.  Based on this habitat assessment, ERO, 
on behalf of the Client, requests that the Service confirm that it has no concerns 
related to threatened and endangered species and that no further consultation under the 
ESA is required.  Attached are photos and figures of the project area.  After you 
review this information, ERO would appreciate a written determination of this request. 

Please call if you need additional information or have any questions.  I look forward to 
hearing from you. 

Sincerely, 

 

Courtney Swenson 
Biologist 

Attachments 
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Site Information 
Location: Section 31, Township 1 North, Range 68 West of the 6th Principal Meridian 
in Weld County, Colorado 

Elevation: The elevation of the project area is about 5,200 feet above sea level 

Latitude/Longitude: 40.002125°N/105.040935°W 

UTM Coordinates: 496513mE, 4427982mN, Zone 13 North 

Soils: Midway-Shingle complex on 5 to 20 percent slopes  

Site Hydrology: Tributary to Coal Creek, intermittent stream 

Qualifications of Surveyors 
Qualifications of Courtney Swenson are available upon request.  Courtney Swenson 
has a B.S. in biology from the University of Colorado at Boulder.  Courtney has more 
than two years of experience performing Preble’s habitat assessments.  Courtney is 
familiar with Preble’s survey guidelines and has been trained in Preble’s 
identification.  Courtney also has more than three years’ experience conducting 
biological inventories and biographical mapping.  Courtney is familiar with Spiranthes 
diluvialis survey guidelines and has viewed Spiranthes in the field. 
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PHOTO LOG

PRATT PROPERTY

WELD COUNTY, COLORADO

MARCH 18, 2015

Photo 1 - Overview of the project area uplands comprised of a mixture of native and 
introduced grassland vegetation.  View is to the west.

Photo 2 - Overview of the project area comprised primarily of upland grasslands.  View is to
the southeast.



PHOTO LOG

PRATT PROPERTY

WELD COUNTY, COLORADO

MARCH 18, 2015

Photo 3 - Cattail wetlands within the Coal Creek tributary in the southwestern corner of the
project area.  View is to the west.

Photo 4 - Overview of the vegetation along the Coal Creek tributary comprised of cattails,
sandbar willow, and snowberry.  View is to the southwest.
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ERO Resources Corp. 

 September 22, 2015 

To: Todd Bjerkass, Town of Erie  

CC: Matt Deibel, Highway 7 and Bonanza, LLC 

From: Denise Larson, ERO Resources Corporation 

Re: Native and Specimen Tree and Vegetation Survey – Sierra Vista Property, 

Weld County, Colorado 

Background 
Highway 7 and Bonanza, LLC retained ERO Resources Corporation (ERO) to conduct 

a native and specimen tree and vegetation survey (survey) for a parcel northwest of 

Highway 7 and Weld County Road 3 in Weld County, Colorado (project area; Figure 

1).  This survey follows the requirements of Chapter 6, Section 10.6.2 Natural and 

Scenic Resource Protection in the Unified Development Code (Unified Development 

Code, Town of Erie 2015).  On September 9, 2015, Hidde Snieder with ERO surveyed 

the project area for native and specimen trees and vegetation (2015 site visit) including 

the following information: 

I. The range of height, and caliper of the trees on the site; 

II. The predominant species within an area; 

III. The general appearance of the trees with regard to health;  

IV. Identification and location of individual trees that are healthy and have 

a diameter at breast height (dbh) of 4 inches or greater for deciduous 

trees, 3 inches or greater for ornamental trees, and 8 feet high or greater 

for evergreen trees or that are otherwise noteworthy because of species, 

age, size, or rarity; 

V. The species, size, and health of shrubs; and  

VI. Areas of native and specimen trees and vegetation.   

General Description of Project Area 

Project Area Location 

The project area is in Section 31, Township 1 North, Range 68 West of the 6th 

Principal Meridian in Weld County, Colorado (Figure 1).  The UTM coordinates of 

the approximate center of the project area are NAD 83; 496513mE, 4427982mN, Zone 

13N.  The latitude/longitude of the project area is 40.002125°N/105.040935°W.  The 

elevation of the project area is about 5,200 feet.   
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Site Description 
The project area is bounded by residential development to the north and south, a 
storage yard and residential development to the east, and undeveloped land to the 
west.  The Tri-County Airport is northwest of the project area.  

The vegetation within the project area consists of common native prairie and 
nonnative pasture grasses including blue grama (Bouteloua gracilis), sideoats grama 
(Bouteloua curtipendula), crested wheatgrass (Agropyron desertorum), cheatgrass 
(Bromus tectorum), western wheatgrass (Pascopyrum smithii), slender wheatgrass 
(Elymus trachycaulus), and switchgrass (Panicum virgatum).  The noxious weeds 
diffuse knapweed (Acosta diffusa) and field bindweed (Convolvulus arvensis) are also 
present. Several species of shrubs including Yucca (Yucca glauca), rubber rabbitbrush 
(Ericameria nauseosa), and prickly pear (Opuntia sp.) are scattered throughout the 
project area. Additionally two 10 to 15 foot wide clusters of three leaf sumac (Rhus 
trilobata), were observed in the project area. All shrubs appeared healthy during the 
2015 site visit.  

Nine healthy Siberian elms (Ulmus pumila), an invasive tree species, are located in the 
project area (Figure 2).  The Siberian elm trees range from 12 to 35 feet high, the 
caliper ranges from 5.25 to 20.70 inches, and the dbh ranges from 4.78 to 18.79 
inches.  One healthy peachleaf willow (plw; Salix amygdaloides) is located outside the 
project area in a tributary to Coal Creek (Figure 2).  The peachleaf willow is 
approximately 21 feet tall with a caliper of 10.83 inches and dbh of 7.64 inches.  Table 
1 lists specifications of all trees found within the project area.  

Table 1.  Riparian/wetland enhancement plantings (including volunteers). 

Species 
Name 

Common 
Name 

Figure 2 
Name 

dbh 
(inch

es) 

Caliper 
(inches

) 

Height 
(feet) 

Native/ 
Introduced 

Impact 
Replacement 

Ratio1 

Ulmus 
pumila 

Siberian 
elm 

Siberian  
elm 1 

7.72 8.60 14 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 2 

5.97 7.40 12 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 3 

6.85 7.48 17 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 4  

5.57 6.29 14 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 5 

4.78 5.25 13 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 6 

18.79 20.70 35 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 7 

5.81 6.53 14 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 8 

5.18 6.05 10 Introduced Removed N/A 

Ulmus 
pumila 

Siberian 
elm 

Siberian 
elm 9 

5.65 6.61 12 Introduced Removed N/A 

Salix 
amygdaloides 

Peachleaf 
willow 

plw 7.64 10.83 21 Native Protected N/A 

1No replacement ratios are provided because all trees that will be removed are invasive species.  
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Recommendations 
As required under 10.6.2.C.4.6 of the Unified Development Code (Town of Erie 
2015), native and specimen trees must be replaced.  However, the only trees to be 
removed for this project are the nine Siberian elm trees.  ERO believes the removal of 
the Siberian elms is exempt under 10.6.2.C.3.d. “removal of invasive or noxious 
species of trees and vegetation” (Town of Erie 2015).  The peachleaf willow would 
not be impacted by the development and best management practices, such as 
protective fencing, would be used to prevent impacts on the peachleaf willow.  
Because no native trees would be removed as part of the proposed development 
project, ERO believes no replacement trees are required.  

References 
Town of Erie.  2015.  Unified Development Code.  Available at: 

https://www.erieco.gov/DocumentCenter/View/351.  Last accessed: September 21, 
2015.  June. 
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ERO Resources Corp. 

March 24, 2015 

To: Matt Deibel, Highway 7 & Bonanza LLC 

From: Moneka Worah, ERO Resources Corporation 

Re: Natural Resource Assessment Update – Pratt Property, Weld County, 
Colorado 

Background 
Highway 7 & Bonanza LLC. (Client) retained ERO Resources Corporation (ERO) to 
provide a natural resources assessment update of the Pratt property located northwest 
of Highway 7 and County Road 3 in Weld County, Colorado (project area). ERO 
previously conducted a natural resources assessment on the project area on March 25, 
2002 and revisited the project area on November 8, 2007. On March 19, 2015, Hidde 
Snieder, a biologist with ERO, visited the project area to review natural resources.  

During the 2015 site visit ERO determined the upland grassland community 
dominating the project area is composed of the same species as it was in 2007. The 
tributary to Coal Creek would be considered potential habitat for Preble’s meadow 
jumping mouse (Preble’s), a federally threatened species; however, the project area is 
isolated from known Preble’s populations and does not contain suitable habitat.  The 
prairie dog colony west of the project area has not encroached into the project area 
since 2007.  Additionally, ERO did not observe any migratory bird nests within the 
project area.  

During the 2015 visit the tributary to Coal Creek located in the southwest corner of the 
project area had a 2 to 3 feet wide channel of open water with wetlands throughout the 
majority of its reach. The wetlands range from 5 to 20 feet in width within the project 
area and are dominated by broadleaf cattail (Typha latifolia) with some patches of 
sandbar willow (Salix exigua). The banks above the channel are vegetated by western 
snowberry (Symphoricarpos occidentalis) and Canada thistle (Cirsium arvense). 
Based on the 2007 report ERO determined that wetlands have expanded along the 
tributary since the 2007 visit.  

Recommendations 
No material changes to the property with respect to the vegetation or wildlife 
communities were identified in 2015 compared with the original 2007 Natural 
Resources Assessment.   

ERO recommends submitting a habitat assessment to the U.S. Fish and Wildlife 
Service requesting concurrence that the project area does not contain suitable habitat 
for Preble’s.  If any work is planned within the tributary to Coal Creek, a jurisdictional 



Matt Deibel 
Highway 7 & Bonanza LLC 

Page 2 
March 24, 2015 
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determination should be requested from the Corps.  If this area is considered 
jurisdictional, a wetland delineation should be conducted and a Section 404 permit 
would be required for the placement of fill or dredged material within wetlands or 
below the ordinary high water mark.  If the tributary to Coal Creek is determined 
nonjurisdictional, or if no work is planned within the tributary or its abutting wetlands, 
no action would be necessary. 
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July 31, 2015 
 
Oread Capital and Development 
9033 East Easter Place 
Centennial, Colorado  80112 
 
Attention: Carl Nelson 
 
Subject: Coal Mine Subsidence Evaluation 

Sierra Vista Subdivision 
Northwest of  
Colorado State Highway 7 and  
Bonanza Road 
Erie, Colorado 

  Project No. DN47,229-115 
 
 
 At your request, we have evaluated the risk of coal mine subsidence for the Sierra 
Vista Subdivision located northwest of Colorado State Highway 7 and Bonanza Road in 
Erie, Colorado.  CTL | Thompson, Inc. previously conducted a Supplemental Preliminary 
Geotechnical Investigation for this site under our Project No. DN47,229-115, dated July 16, 
2014.  This letter presents the results of our evaluation and presents our recommendations.    
 

We understand the Colorado Geological Survey (CGS) conducted a review of the 
Sierra Vista preliminary plat for the Town of Erie with the results of their review presented in 
a letter dated April 28, 2015.  As part of its review, CGS indicated that historic mines are 
located in relatively close proximity to the site.  As a result of this, CGS indicated the 
following recommendation:  
 

“…a subsidence hazard investigation does not appear necessary.  
However, if the town wishes to be conservative, a subsidence hazard 
investigation consisting of several borings near the northeastern corner of 
the property….could be required to verify that mine-related voids are not 
present beneath the site. 
  At a minimum, grading activities should be carefully observed to 
identify any unmapped shafts, other mining features, or evidence of 
subsidence.  The developer, engineer, builder, earthmoving contractors 
and field inspection staff should be made aware that there is a potential 
risk of sinkholes and other subsidence-related features developing, 
especially in the northeastern corner of the Sierra Vista site.” 
 
Based on available mine maps, at the closest point, mined areas of the Parkdale 

Mine are located about 150 feet west of the site, with the majority of the workings more than 
200 feet west.  The Parkdale Mine workings are reported to be about 200 to 250 feet below 
the ground surface.  Mine workings for the Baseline Mine are located about 300 feet north 
of the site and at depths reported at 50 to 100 feet.  The attached Fig. 1 presents the 
proposed development plan and the previous coal mine subsidence hazard mapping.  
 

The northwestern portion of the site is located within a mapped “Low Subsidence 
Hazard” area and the northeastern portion of the site is within a mapped “Severe 
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SCOPE 

 

This report presents the results of our Supplemental Preliminary Geotechnical 

Investigation for Sierra Vista, located northwest of Colorado State Highway 7 and 

Bonanza Drive in Erie, Colorado (Fig. 1). The purpose of our investigation was to 

evaluate the subsurface conditions to assist in due diligence evaluation and planning 

of site development and residential construction. The report includes descriptions of 

the subsurface conditions and groundwater levels found in our exploratory borings 

and preliminary discussion of site development and construction as influenced by 

geotechnical considerations. The scope was described in our Service Agreement 

(DN 14-0371) dated July 15, 2014.  

 

 The preliminary discussions in this report are based on our understanding of 

the planned development, subsurface conditions disclosed by exploratory drilling and 

sampling, site reconnaissance, results of field and laboratory tests, engineering 

analysis of field and laboratory data, previous investigations, and our experience. The 

recommendations presented in this report are intended for planning purposes. Addi-

tional investigations will be required to better assess limits of sub-excavation (if 

selected) and to design residence foundations and floor systems, pavements and 

other improvements. A brief summary of our conclusions and recommendations 

follows, with more detailed discussion presented in the report. 

 

SUMMARY OF FINDINGS AND CONCLUSIONS 
 

1. The site is judged suitable for residential development. The primary ge-
otechnical concerns are expansive soil and bedrock, and existing fill.  
We believe there are no geotechnical constraints at this site that pre-
clude development. 

 
2. Strata encountered in our exploratory borings consisted of 3 to 7 feet of 

natural clayey sand underlain by sandstone or claystone bedrock to the 
maximum explored depth of 30 feet.  Samples of the claystone swelled 
2.0 to 19.7 percent after wetting under approximate overburden pres-
sures.  The sand and sandstone is considered non to low swelling. 
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3. Groundwater was not encountered in any of our borings at the time of 

drilling or when the borings were checked subsequent to drilling.  
Groundwater will likely fluctuate seasonally and may rise in response to 
landscape irrigation and precipitation.  

 
4. Expansive claystone bedrock is present at depths likely to influence the 

performance of shallow foundations and slabs-on-grade. We estimate 
total potential ground heave of from less than 0.5 to 19.0 inches con-
sidering a depth of wetting of 24 feet. Without ground modification, 
about 30 percent of residences will require use of very long drilled pier 
foundations and structurally-supported basement floors due to risk of 
post-construction heave.  

 
5. Sub-excavation may be considered as a means to likely allow use of 

footing foundations and slab-on-grade basement floors by reducing po-
tential heave.  Based on swell tests, potential heave calculations and 
our experience, we judge performance of surface improvements will be 
poor for about 30 percent of the site if sub-excavation is not performed. 
 If performed, sub-excavation should reduce potential heave to about 2 
inches or less.  Soil conditions are highly variable at this site.  It ap-
pears about 30 percent of the site may merit sub-excavation in order to 
use footings. Due to the variable soil conditions, additional investigation 
is recommended to better evaluate the limits and depths of sub-
excavation. 

 
6. Town of Erie pavement design criteria and preliminary data suggests 

local streets will require 4 inches of asphalt over 8 inches of base 
course or equivalent sections for local and collector residential streets.  
Three to five feet of moisture treated fill will likely be required. In areas 
where clay or claystone is present a design-level subgrade investigation 
should be done prior to paving. 

 

SITE CONDITIONS 
 

Sierra Vista Subdivision is located northwest of Colorado State Highway 7 and 

Bonanza Drive in Erie, Colorado (Photo 1 and Fig. 1).  According to plans, the prop-

erty contains about 60 acres and is bordered by residential developments to the north 

and south, and vacant parcels to the east and west.  The Erie Municipal Airport is 

located northwest of the site.   
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Photo 1 – Google Earth© Aerial Site Photo, October 2013 

 

Ground cover consists of grasses, weeds and rodent burrows with a few scat-

tered trees and bushes.  The site is bisected by an east-west trending ridge that runs 

through the center of the site and the ground surface slopes slightly to moderately 

from this ridge to the north, south and west.  Overall, there is about 90 feet of topo-

graphic relief across the property.  A minor drainage crosses the southwest corner of 

the site and appears to accommodate buried culverts which outlet onto the site. The 

drainage was dry during our investigation.  A small stockpile about 10 to 15 feet high 

was observed near the northeast corner of the site.  Overhead utilities are located 

along the north side of Colorado State Highway 7.   

 

PROPOSED DEVELOPMENT  
 

Conceptual plans have not been developed.  We anticipate that the residenc-

es will be one or two-story, wood-framed structures utilizing both full depth and 

walkout basements.  Foundation loads will be relatively light and may vary from 1,000 
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to 3,000 pounds per lineal foot of foundation wall. Buried utilities and paved streets 

and driveways will be constructed to provide access. 

PREVIOUS INVESTIGATION 

 
 A previous Preliminary Geotechnical Engineering Report for the site was 

completed by Terracon Consultants Western, Inc. under their Project Number 

22975061, dated May 30, 1997.  At that time, a commercial/industrial development 

was planned.  Thirteen borings were drilled to investigate the subsurface conditions. 

Locations of Terracon’s borings are shown on Figures 1 and 2, and logs are provided 

in Appendix D. The subsurface conditions described in the Terracon report consisted 

of ½ to 12½ feet of topsoil and sandy clay to clayey sand underlain by claystone or 

sandstone bedrock.  The upper soils were described as non-expansive with some 

potential to compress when wetted.  The claystone was moderately to highly swelling 

and the sandstone was described as non-expansive.  Groundwater was not encoun-

tered in the Terracon borings.   

 

INVESTIGATION 
 

We investigated subsurface conditions on April 24, 2014 by drilling and sam-

pling 6 exploratory borings at about 400 to 500-foot spacing at the approximate 

locations shown on Fig. 1. The boring locations were selected to supplement 

Terracon data. We contacted the Utility Notification Center of Colorado and local 

sewer and water districts to identify locations of buried utilities.  

 

The borings were drilled to depths of 20 to 35 feet below the existing ground 

surface using 4-inch diameter, continuous-flight solid-stem auger and a truck-

mounted CME-45 drill rig. Samples were obtained at 5-foot intervals using a 2.5-inch 

diameter (O.D.) modified California barrel sampler driven by blows of an automatic, 

140-pound hammer falling 30 inches. Our field representative was present to observe 

drilling operations, log the strata encountered, and obtain samples for laboratory 

tests. Summary logs of the exploratory borings, including results of field penetration 
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resistance tests and a portion of laboratory test results, are presented in Appendix A. 

The boring elevations shown on the logs were estimated using ground surface 

elevation contours on the grading plans provided. If your surveyor has the boring 

elevations, we can incorporate them into this report, if desired.  

 

Samples were returned to our laboratory where they were examined by our 

engineer and tests were assigned. Laboratory tests included moisture content, dry 

density, percent silt and clay-sized particles (passing No. 200 sieve), Atterberg limits, 

swell-consolidation, and water-soluble sulfate concentration. Swell-consolidation 

tests were performed by wetting the samples under approximate post-grading over-

burden pressures (the weight of the overlying soil after the planned grading was 

taken into account). Laboratory test results are presented in Appendix B and summa-

rized in Table B-I. 

 

SUBSURFACE CONDITIONS 
 

Strata encountered in our exploratory borings consisted of about 3 to 7 feet of 

natural clayey sand to very sand clay, underlain by sandstone or claystone bedrock 

to the maximum explored depth of 30 feet.  Pertinent engineering characteristics of 

the soil and bedrock are described in the following paragraphs. 

 

The natural soils consisted of about 3 to 7 feet of sandy clay to very sandy 

clay.  The sand was medium dense based on penetration test results.  One sand 

sample contained 43 percent fines.   

 

Bedrock was found at depths of about 3 to 7 feet and predominantly consisted 

of sandstone. Claystone was found in TH-1, TH-3, TH-4, and TH-6.  The bedrock 

was generally hard to very hard based on penetration test results, the claystone in 

the upper 10 feet of TH-6 was medium hard.  The claystone was relatively deep in 

TH-1 and TH-4 and shallow in TH-3 and TH-6, which are located on the east end of 

the site.  Five samples of the sandstone had 22 to 35 percent silt and clay-sized 
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particles.  Three sandstone samples compressed 0.2 to 1.6 percent when wetted.  

Six claystone samples swelled 2.0 to 19.7 percent.  The claystone is considered to 

be very highly expansive and the sandstone is non-expansive.   

 

Groundwater 

 

 Groundwater was not encountered in any of the borings at the time of drilling 

or when the borings were checked subsequent to drilling.  Groundwater may develop 

in response to landscape irrigation and precipitation.  

 

ESTIMATED POTENTIAL HEAVE 
 

 Expansive claystone bedrock is present, which can swell and cause heave 

upon wetting. Heave can lead to damaging differential movements. Based on subsur-

face conditions, swell-consolidation test results, and our experience, we estimate 

potential heave of about 2 inches or less for TH-1 TH-2, TH-3, TH-4, and TH-5.  We 

estimate potential heave for TH-6 could be as much as 19 inches due to the pres-

ence of highly swelling claystone from a depth of 3 to 22 feet.  A depth of wetting of 

24 feet was considered for the analysis.  Claystone was encountered in more of the 

Terracon borings than in the borings drilled for this study.  Based on the swell-

consolidation test results and our experience, we estimated the potential heave at 

each boring location as shown in Table A below.  Due to widely spaced borings and 

limited testing, variations from our estimates should be anticipated. It is not certain 

these movements will occur.  
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TABLE A 
ESTIMATED HEAVE 

Boring Basement Slab 
Performance Risk 

Estimated Heave (inches) 
26-foot Depth of Wetting 

Ground Surface Basement 
1 Low 1.8 1.8 
2 Low <0.5 <0.5 
3 Low 1.0 1.0 
4 Low 0.8 0.8 
5 Low <0.5 <0.5 
6 High 19.0 15.0 

 

 

SITE DEVELOPMENT 
 

The primary geotechnical concern that we believe will impact development 

and building performance is the presence of expansive claystone bedrock. This 

concern can be mitigated with proper planning, engineering, design and construction. 

 We believe there are no geologic or geotechnical constraints at this site that would 

preclude development.  The following sections discuss site development recommen-

dations. 

 

Excavation 

 

We believe the soils penetrated by our exploratory borings can generally be 

excavated with typical heavy-duty equipment. Hard or cemented bedrock may require 

heavy ripping or possibly blasting for efficient removal.   

 

 We recommend the owner and the contractor become familiar with applicable 

local, state and federal safety regulations, including the current Occupational Safety 

and Health Administration (OSHA) Excavation and Trench Safety Standards. Based 

on our investigation and OSHA standards, we anticipate the sand will classify as 

Type C soil and the claystone and sandstone bedrock will classify as Type A based 

on OSHA Standards governing excavations published in 29 CFR, Part 1926. Type A 
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soil requires a maximum slope inclination of ¾:1 (horizontal to vertical), and Type C 

requires 1½:1 for temporary excavations in dry conditions. Saturated soils may 

require flatter slopes or bracing. Excavation slopes specified by OSHA are dependent 

upon soil types and groundwater conditions encountered. The contractor’s “compe-

tent person” should identify the soils encountered in the excavations and refer to 

OSHA standards to determine appropriate slopes. Stockpiles of soils and equipment 

should not be placed within a horizontal distance equal to one-half the excavation 

depth, from the edge of the excavation. A professional engineer should design 

excavations deeper than 20 feet. 

 

Site Grading 

 

A site grading plan is not available at this time. We believe grading can be ac-

complished using conventional heavy-duty construction equipment. It is possible 

some very hard sandstone will require ripping. 

 

The ground surface in areas to be filled should be stripped of vegetation and 

existing fill, scarified, and moisture conditioned to between 1 and 4 percent above 

optimum moisture content for clay and claystone, and within 2 percent of optimum for 

sand and sandstone and between 1 and 4 percent for clay, and compacted to at least 

95 percent of standard Proctor maximum dry density (ASTM D 698). We anticipate 

stripping may require cuts of 3 to 6 inches for the majority of the site.  

 

The properties of fill will affect the performance of foundations, slabs-on-grade, 

utilities, pavements, flatwork and other improvements. If imported soil is needed to 

achieve site grades, the material should be tested and approved by our firm prior to 

importing to the site. The on-site soils are suitable for use as site grading fill provided 

they are substantially free of debris, organics and other deleterious materials. Fill 

should be placed in thin loose lifts, moisture conditioned and compacted prior to 

placement of the next lift using the criteria presented in the previous paragraph. The 

placement and compaction of site grading fill should be observed and density tested 
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by our representative during construction. Guideline grading specifications are pre-

sented in Appendix C. 

 

Our experience indicates fill and backfill can settle, even if properly compacted 

to criteria provide above. Factors that influence the amount of settlement are depth of 

fill, material type, degree of compaction, amount of wetting and time. The degree of 

compression of fill under its own weight will likely range from low for granular soils (½ 

percent or less), to moderate for clay/sand mixtures (1 to 2 percent), to high for highly 

plastic clay and claystone (2 percent or more). 

 

Sub-Excavation  

 

We calculated potential ground heave of greater than 12 inches based on the 

data obtained for TH-6.  We estimate that potential ground heave could also be very 

high at six of the Terracon boring locations.  Drilled pier foundations and structurally 

supported floor systems should be anticipated on sites where moderate to high swell 

soils predominate. Very long piers will be merited for portions of this site.  Alternative-

ly, some builder-developers choose to perform sub-excavation to reduce potential 

heave and provide a relatively uniform fill layer that is likely suitable for footings and 

slab-on-grade basement floors.  Based on the results of swell tests, potential heave 

calculations and our experience, we judge performance of surface improvements will 

be poor if sub-excavation is not performed.  

 

Sub-excavation has been employed in the Denver area with satisfactory per-

formance for the large majority of the sites where this ground modification method 

has been completed.  We have seen isolated instances where differential settlement 

of sub-excavation fill has led to damage to buildings supported on footings.  In most 

cases, the settlement was caused by wetting associated with poor surface drainage 

or seepage, and/or poorly compacted fill placed at the horizontal limits of excavation. 

Wetting of the fill may cause softening and settlement.  
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Our experience indicates the sub-excavation depth is normally about 18 to 20 

feet or approximately 10 to 12 feet below the basement excavation.  The depth of 

wetting can be deeper than the depth of sub-excavation.  The potential ground heave 

may include heave of the sub-excavation fill and the ground below the sub-

excavation.  If the depth of wetting extends below the bottom of the sub-excavation to 

a depth of 24 feet, based on the swell test data, we estimate potential heave of the 

claystone bedrock below the sub-excavation of 2 inches may occur.  We judge heave 

of the lower bedrock will not cause significant differential heave at the basement 

level. 

 

Sub-excavation may be considered as a means to likely allow use of footing 

foundations and slab-on-grade basement floors by reducing potential heave.  Based 

on swell tests, potential heave calculations, and our experience, we judge perfor-

mance of surface improvements will be poor if sub-excavation is not performed.  If 

performed, sub-excavation should reduce potential heave to about 2 inches or less.  

Soil conditions are highly variable at this site.  It appears about 30 percent of the site 

may merit sub-excavation in order to use footings.  Depth of sub-excavation may vary 

from 12 to 18 feet below existing grade.  Due to the variable soil conditions, addition-

al investigation is recommended to better evaluate the limits and depths of sub-

excavation. 

 

 Sub-excavation of the upper 3 to 5 feet of adjacent streets or private drives 

will enhance pavement, sidewalk, and driveway performance.  The bottom of the sub-

excavated area should extend laterally at least 5 feet outside the largest possible 

foundation footprints to ensure foundations are constructed over moisture-

conditioned fill.  Conceptual sub-excavation profiles are shown on Figs. 3 and 4.  The 

excavation slopes should meet OSHA, state, and local safety standards. 

 

The properties of fill will affect the performance of foundations, slabs-on-grade, 

utilities, pavements, flatwork and other improvements.  If imported soil is needed to 

achieve site grades, the material should be tested and approved by our firm prior to 
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importing to the site.  The on-site and stockpiled soils are suitable for use as fill 

provided they are substantially free of debris, organics and other deleterious materi-

als.  Fill should be placed in thin loose lifts, moisture conditioned and compacted prior 

to placement of the next lift.  Our experience has shown clay fill which is moisture 

treated above optimum will exhibit lower swell than clay fill receiving the same 

compactive effort, but moisture treated below optimum moisture content.  Clay and 

claystone fill should be moisture conditioned to between 1 and 4 percent above 

optimum moisture content and compacted to at least 95 percent of standard Proctor 

maximum dry density (ASTM D 698).  Sand fill should be moisture conditioned to 

within 2 percent of optimum moisture content and compacted similarly.  Appendix C 

contains guideline grading specifications. 

 

The excavation contractor should be chosen carefully to assure they have ex-

perience with fill placement at over-optimum moisture and have the necessary com-

paction equipment.  In order for the sub-excavation procedure to be performed 

properly, close control of fill placement to specifications is required.  Special precau-

tions should be taken for compaction of fill at corners, access ramps and edges of 

the sub-excavation due to equipment access constraints.  The contractor should 

have the appropriate equipment to reach and compact these areas.  Our representa-

tive should observe and test compaction of the fill on a full-time basis.  The fill should 

be tested during and after the fill placement to evaluate the swell of the fill and 

whether footing or pad-type foundations can be used.  

 

If the fill dries excessively prior to construction, it may be necessary to rework 

the upper drier materials prior to constructing foundations.  We judge the fill should 

retain adequate moisture for about two years.  We can check moisture conditions in 

each excavation as construction progresses, if requested.  

 

Ideally, the sub-excavation process will result in lots with a “low swell potential” 

and allow use of footing type foundations with slab-on-grade basement floors.  It is 

possible swell of the fill will be moderate or higher.  
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Based on our experience, several problems have been encountered from the 

use of sub-excavation.  The most common problem arises from placement of the 

structure outside of the sub-excavated area.  The following suggestions should aid in 

planning and performing sub-excavation: 

 

1. We recommend design of the treatment area and depth, paying particu-
lar attention to cul-de-sac lots, lots on corners, and lots that slope to the 
street.  Many times houses on cul-de-sacs are set back further than 
houses on straight streets. Consider the side setbacks for corner lots.  
For all lots, the anticipated foundation elevation (bottom of deepest foot-
ing) will be limited by the bottom elevation of treatment and the recom-
mended minimum depth of treatment below foundations. 

 
2. We recommend a surveyor document the actual limits of the treatment, 

and create "as-built" plans.  These plans should be provided to the civ-
il/surveyor who prepares plot plans so that they can verify that each 
residence is over the treated area.  In the case of deep sub-excavation, 
the "treated area" stops at the toe of the deep sub-excavation slope.  It 
would be prudent to show the horizontal limits and bottom elevation of 
treatment on the plot plans. 

 
3. Land development staff must communicate with the building and sales 

division about the limitations of house locations. 
 

Slopes 

 

We recommend permanent cut and fill slopes be designed with a maximum 

grade of 3:1 (horizontal:vertical). Use of 4:1 or flatter slope is better to control ero-

sion. If site constraints (property boundaries and streets) do not permit construction 

with recommended slopes, we should be contacted to evaluate the subsurface soils 

and steeper slopes.  Slopes greater than 20 feet high should be evaluated by our 

office on a case-by-case basis. Surface drainage should not be allowed to sheet flow 

across slopes or pond near the crest of slopes. All cut and fill slopes should be 

designed and re-vegetated as soon as possible after grading to reduce potential for 

erosion problems. Excavation contractors should evaluate ground conditions and 

control slopes in accordance with OSHA criteria. 
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We recommend fill placed on existing slopes steeper than 5:1 (20 percent) be 

carefully benched into existing ground with 10-foot wide horizontal benches at 5-foot 

high vertical intervals. We should observe bench cuts to evaluate soil and bedrock 

exposed.  A benched fill detail is provided on Fig. 5. 

 

Underdrain 

  

With long-term development and subsequent irrigation on sites with granular 

soils over relatively impermeable bedrock, groundwater may rise.  We believe this 

water should be controlled. The water could lead to expansive soil related problems 

and frequent pumping of basement foundation drains. We advocate use of an under-

drain system incorporated into the design of sanitary sewer systems to provide a 

means to control water and allow gravity discharge from basement foundation drains. 

It may not be practical to install underdrains at this site if a gravity discharge is not 

available. In that situation, individual house foundations would discharge into sumps 

with pumps.  Sump discharge can result in ponding and recycling if slopes between 

lots are not adequately graded. Problems with chronic ice or algae formation at 

sidewalks has also been blamed on sump discharge. Conceptual sewer underdrain 

details are provided on Figs. 5 through 7. The underdrain should be provided with 

clean-outs and be maintained. Drain outfalls should be designed with a concrete 

head wall large enough to protect the pipe from damage during maintenance. We are 

available to assist in design of the underdrain system if one is chosen. 

 

Utilities 

 

When buried utilities are installed, the placement and compaction of backfill 

should be controlled.  Compaction of trench backfill can have a significant effect on 

the life and serviceability of pavements.  Trench backfill should be placed in thin (8 

inches or less) loose lifts and moisture conditioned to between 1 and 4 percent above 

optimum moisture content for clay and claystone, within 2 percent of optimum mois-

ture content for sand and compacted to at least 95 percent of maximum dry density 
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(ASTM D 698).  The placement and compaction of trench fill and backfill should be 

observed and tested by our firm during construction. 

 

Pavements 

 

Pavement subgrade soils will likely consist of clayey sand, sandstone or clay-

stone bedrock, or fill of similar composition.  The claystone is considered poor pave-

ment subgrade materials.  For the local streets within this subdivision, sub-excavation 

and moisture treatment will be required to mitigate expansive soils.  The minimum 

asphalt pavement section allowed by the Town of Erie is based on proposed traffic 

loads and will likely be 4 inches of asphalt over 8 inches of base for local streets and 

residential collectors.  Thicker sections may be necessary based on the results of a 

design level subgrade investigation.  Pavement subgrade consisting of claystone 

bedrock will likely have to be sub-excavated and moisture-conditioned to a depth of 3 

to 5 feet below the pavement section.  Chemical stabilization can also be used to 

reduce swell potential and stabilize pavement subgrade.  A design-level subgrade 

investigation should be done prior to paving.   

 

BUILDING CONSTRUCTION CONSIDERATIONS 
 

The following discussions are preliminary and are not intended for design or 

construction. After overlot grading is completed, design-level investigations should be 

performed on a lot-specific basis. 

 

Foundations 

 

Expansive claystone was present in seven borings (including Terracon). De-

pending on grading, drilled piers or other deep foundation system should be antici-

pated in these areas to control risk of heave.  Long (30 to 35-foot) drilled piers should 

be anticipated unless sub-excavation is performed.  Sub-excavation as described 
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previously may allow shallow foundations and slab-on-grade basement floors on 

most or all treated sites. 

 

Comparatively non-expansive sandstone was found in twelve borings in the 

central and northeast portion of the site. We anticipate footings can be used in these 

areas (Fig. 2), depending on grading. 

 

Slab-On-Grade Construction 

 

Slab-on-grade basement floors may be considered on low and some moderate 

swell sites where potential heave is acceptable to the homebuyers. Structurally-

supported basement floors should be used on all lots with high or very high risk of 

poor basement slab performance and on all lots with moderate, high and very high 

risk where a walkout or garden level basement is planned.  Preliminary data suggests 

about 30 percent of the lots will require use of structurally supported basement floors. 

 Sub-excavation should reduce potential heave and allow wider use of slab-on-grade 

floors. 

 

The performance of garage floors, driveways, sidewalks and other surface 

flatwork will likely be poor for about 30 percent of this site, unless sub-excavation is 

performed. The following precautions will be required to reduce the potential for 

damage due to movement of slabs-on-grade placed anywhere at this site: 

 

1. Isolation of the slabs from foundation walls, columns and other slab 
penetrations; 

 
2. Voiding of interior partition walls to allow for slab movement without 

transferring the movement to the structure; 
 

3. Flexible water and gas connections to allow for slab movement. A flexi-
ble plenum above furnaces will be required; and 

 
4. Proper surface grading and foundation drain installation to reduce water 

availability to sub-slab and foundation soils. 
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Below-Grade Construction 

 

Surface water can penetrate relatively permeable loose backfill soils located 

adjacent to residences and collect at the bottom of relatively impermeable basement 

excavations causing wet or moist conditions.  Basement foundation walls should be 

designed for lateral earth pressures.  Foundation drains should be constructed 

around the lowest excavation levels and ideally should be connected to an under-

drain system to provide a gravity outlet.  The drains can be connected to a sump pit 

where water can be removed by pumping if an underdrain is not provided. 

 

Surface Drainage 

 

The performance of improvements will be influenced by surface drainage.  

When developing an overall drainage scheme, consideration should be given to 

drainage around each residence.  The ground surface around the residences should 

be sloped to provide positive drainage away from the foundation.  We recommend a 

slope of at least 10 percent for the first 10 feet surrounding each residence, where 

practical.  If the distance between houses is less than 20 feet, the slope in this area 

should be 10 percent to the swale between houses.  Where possible, drainage 

swales should slope at least 2 percent, more slope is desirable.  Variation from these 

criteria is acceptable in some areas.  For example, on lots graded to direct drainage 

from the rear yard to the front it is difficult to achieve the recommended slope at the 

high point behind the house.  We believe it is acceptable to use a slope of about 6 

inches in the first 10 feet at this location.  Roof downspouts and other water collection 

systems should discharge well beyond the limits of all backfill around structures.  

 

Proper control of surface runoff is also important to control the erosion of sur-

face soils. Sheet flow should not be directed over unprotected slopes.  Water should 

not be allowed to pond at the crest of slopes.  Permanent slopes should be prepared 

in such a way to reduce erosion.   
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Attention should be paid to compact the soils behind curb and gutter adjacent 

to streets and in utility trenches during development.  If surface drainage between 

preliminary development and construction phases is neglected, performance of the 

roadways, flatwork and foundations may be poor.   

 

Concrete 

 

Concrete in contact with soil can be subject to sulfate attack.  We measured 

water-soluble sulfate concentrations of less than 0.01 to 0.07 percent in four samples 

from this site.  For this level of sulfate concentration, ACI 332-08 Code Requirements 

for Residential Concrete indicates there are no special requirements for sulfate 

resistance. The claystone may contain higher sulfate content, meriting use of sulfate-

resistant mixes. 

 

Superficial damage may occur to the exposed surfaces of highly permeable 

concrete, even though sulfate levels are relatively low.  To control this risk and to 

resist freeze-thaw deterioration, the water-to-cementitious materials ratio should not 

exceed 0.50 for concrete in contact with soils that are likely to stay moist due to 

surface drainage or high water tables.  Concrete should have a total air content of 6 

percent ± 1.5 percent.  We advocate all foundation walls and grade beams in contact 

with the subsoils (including the inside and outside faces of garage and crawl space 

grade beams) be damp-proofed.   

 

RECOMMENDED FUTURE INVESTIGATIONS 
 

We recommend the following investigations and services: 

 
1. Review of grading plans and further investigation to evaluate the extent 

and depth of sub-excavation. 
 

2. Construction testing and observation during site development, sub-
excavation, and pavement construction.  
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LABORATORY TEST RESULTS 
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GUIDELINE SITE GRADING SPECIFICATIONS 

Sierra Vista Subdivision 
Erie, Colorado



 
 

OREAD CAPITAL AND DEVELOPMENT 
SIERRA VISTA SUBDIVISION 
CTL | T PROJECT NO. DN47,229-115  
S:\PROJECTS\47200\DN47229.000\115\2. REPORTS\R1\DN47229-115-R1.DOC 

C-1

GUIDELINE SITE GRADING SPECIFICATIONS 

Sierra Vista Subdivision 
Erie, Colorado 

  

1. DESCRIPTION 
 

This item shall consist of the excavation, transportation, placement and compaction of 
materials from locations indicated on the plans, or staked by the Engineer, as neces-
sary to achieve preliminary street and overlot elevations. These specifications shall 
also apply to compaction of excess cut materials that may be placed outside of the 
development boundaries. 

 
2. GENERAL 
 

The Soils Representative shall be the Owner's representative. The Soils Representa-
tive shall approve fill materials, method of placement, moisture contents and percent 
compaction, and shall give written approval of the completed fill. 

 
3. CLEARING JOB SITE 
 

The Contractor shall remove all vegetation and debris before excavation or fill place-
ment is begun. The Contractor shall dispose of the cleared material to provide the 
Owner with a clean, neat appearing job site. Cleared material shall not be placed in 
areas to receive fill or where the material will support structures of any kind. 

 
4. AREA TO BE FILLED 
 

All topsoil and vegetable matter shall be removed from the ground surface upon 
which fill is to be placed. The surface shall then be plowed or scarified until the sur-
face is free from ruts, hummocks or other uneven features, which would prevent uni-
form compaction. 

 
After the foundation for the fill has been cleared and scarified, it shall be disked or 
bladed until it is free from large clods, brought to the proper moisture content (0 to 3 
percent above optimum moisture content for clays and within 2 percent of optimum 
moisture content for sands) and compacted to not less than 95 percent of maximum 
dry density as determined in accordance with ASTM D698.  

 
5. FILL MATERIALS 
 

Fill soils shall be free from organics, debris or other deleterious substances, and shall 
not contain rocks or lumps having a diameter greater than six (6) inches. Claystone 
bedrock should be broken down to three (3) inches or smaller in size. Fill materials 
shall be obtained from cut areas shown on the plans or staked in the field by the En-
gineer. 
 
On-site materials classifying as CL, CH, SC, SM, SW, SP, GP, GC and GM are ac-
ceptable. Concrete, asphalt, organic matter and other deleterious materials or debris 
shall not be used as fill. 
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6. MOISTURE CONTENT 
 

Fill material classifying as CH and CL and placed in the upper 20 feet shall be mois-
ture conditioned to between 0 to 3 percent above optimum moisture content. Fill clas-
sifying as CH or CL and placed at depths greater than 20 feet shall be moisture con-
ditioned to within 1 percent below and 2 percent above optimum moisture content. 
Granular soils classifying as SC, SM, SW, SP, GP, GC and GM shall be moisture 
conditioned to within 2 percent of optimum moisture content as determined from 
Proctor compaction tests. Sufficient laboratory compaction tests shall be made to de-
termine the optimum moisture content for the various soils encountered in borrow ar-
eas. 

 
The Contractor may be required to add moisture to the excavation materials in the 
borrow area if, in the opinion of the Soils Representative, it is not possible to obtain 
uniform moisture content by adding water on the fill surface. The Contractor may be 
required to rake or disc the fill soils to provide uniform moisture content through the 
soils. 

 
The application of water to embankment materials shall be made with any type of wa-
tering equipment approved by the Soils Representative, which will give the desired 
results. Water jets from the spreader shall not be directed at the embankment with 
such force that fill materials are washed out. 

 
Should too much water be added to any part of the fill, such that the material is too 
wet to permit the desired compaction from being obtained, rolling and all work on that 
section of the fill shall be delayed until the material has been allowed to dry to the re-
quired moisture content. The Contractor will be permitted to rework wet material in an 
approved manner to hasten its drying. 

 
7. COMPACTION OF FILL AREAS 
 

Selected fill material shall be placed and mixed in evenly spread layers. After each fill 
layer has been placed, it shall be uniformly compacted to not less than the specified 
percentage of maximum density. Fill placed in the upper 20 feet shall be compacted 
to at least 95 percent of the maximum density as determined in accordance with 
ASTM D 698. Fill placed 20 feet or deeper shall be compacted to at least 100 percent 
of standard Proctor maximum dry density (ASTM D 698). At the option of the Soils 
Representative, soils classifying as SW, GP, GC, or GM may be compacted to 95 
percent of maximum density as determined in accordance with ASTM D 1557 or 70 
percent relative density for cohesionless sand soils. Fill materials shall be placed 
such that the thickness of loose materials does not exceed 10 inches and the com-
pacted lift thickness does not exceed 6 inches.  

 
Compaction as specified above, shall be obtained by the use of sheepsfoot rollers, 
multiple-wheel pneumatic-tired rollers, or other equipment for soils classifying as CL, 
CH, or SC. Granular fill shall be compacted using vibratory equipment or other ap-
proved equipment. Compaction shall be accomplished while the fill material is at the 
specified moisture content. Compaction of each layer shall be continuous over the 
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entire area. Compaction equipment shall make sufficient trips to ensure that the re-
quired density is obtained. 
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8. COMPACTION OF SLOPES 
 

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable 
equipment. Compaction operations shall be continued until slopes are stable, but not 
too dense for planting, and there is not appreciable amount of loose soils on the 
slopes. Compaction of slopes may be done progressively in increments of three to 
five feet (3' to 5') in height or after the fill is brought to its total height. Permanent fill 
slopes shall not exceed 3:1 (horizontal to vertical). 

 
9. PLACEMENT OF FILL ON NATURAL SLOPES 
 

Where natural slopes are steeper than 20 percent in grade and the placement of fill is 
required, benches shall be cut at the rate of one bench for each 5 feet in height (min-
imum of two benches). Benches shall be at least 10 feet in width. Larger bench 
widths may be required by the Engineer. Fill shall be placed on completed benches 
as outlined within this specification. 

 
10. DENSITY TESTS 
 

Field density tests shall be made by the Soils Representative at locations and depths 
of his choosing. Where sheepsfoot rollers are used, the soil may be disturbed to a 
depth of several inches. Density tests shall be taken in compacted material below the 
disturbed surface. When density tests indicate that the density or moisture content of 
any layer of fill or portion thereof is not within specification, the particular layer or por-
tion shall be reworked until the required density or moisture content has been 
achieved.   

 
11. SEASONAL LIMITS 
 

No fill material shall be placed, spread or rolled while it is frozen, thawing, or during 
unfavorable weather conditions. When work is interrupted by heavy precipitation, fill 
operations shall not be resumed until the Soils Representative indicates that the 
moisture content and density of previously placed materials are as specified. 

 
12. NOTICE REGARDING START OF GRADING 
 

The Contractor shall submit notification to the Soils Representative and Owner advis-
ing them of the start of grading operations at least three (3) days in advance of the 
starting date. Notification shall also be submitted at least 3 days in advance of any 
resumption dates when grading operations have been stopped for any reason other 
than adverse weather conditions. 

 
13.  REPORTING OF FIELD DENSITY TESTS 
 

Density tests made by the Soils Representative, as specified under "Density Tests" 
above, shall be submitted progressively to the Owner. Dry density, moisture content, 
and percentage compaction shall be reported for each test taken. 
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14. DECLARATION REGARDING COMPLETED FILL 
 

The Soils Engineer shall provide a written declaration stating that the site was filled 
with acceptable materials, and was placed in general accordance with the specifica-
tions. 
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TERRACON’S BORINGS AND LOGS 
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EXECUTIVE SUMMARY 
 

 This report presents the results of the Phase I Environmental Site Assessment 

(ESA) that was performed by CTL | Thompson, Inc. for Highway 7 and Bonanza, LLC. 

The Site consists of vacant land, situated immediately northwest of Highway 7 and 

Bonanza Drive in Erie, Colorado. 

 

 The Phase I ESA was conducted in general conformance with the methods and 

procedures described in the American Society for Testing and Materials (ASTM) E 

1527-13, Standard Practice for Environmental Site Assessments: Phase I Environmen-

tal Site Assessment Process. 

 

 The Site and much of the surrounding area appears to have remained in use as 

grazing or agricultural land since at least 1937.  Residential development began to the 

north of the Site in the late 1970s and the Erie Municipal Airport began development in 

1978.  Residential units in the Anthem development began to appear around 2005.  The 

Site has had no other known historic uses nor has been developed with structures.  In 

the northeast corner of the Site, there is a large soil pile that was placed there by Weld 

County while excavating soil from County Road 5 and improving the interchange on 

Highway 7, sometime between 1993 and 1999 based on aerial photography.  Addition-

ally there are small piles of fill and construction debris in the northeast corner that may 

have asbestos-containing materials.  We believe these piles of soil and construction 

debris present a business environmental risk to the property and we recommend the 

material be observed and tested for the presence of asbestos and that all imported 

fill/debris be disposed of properly.  We do not believe there is evidence of a REC in 

connection with the Site. 

  

This executive summary does not contain all the information that is found in the 

full report. The report should be read in its entirety to obtain a more complete under-

standing of the information provided and to aid in any decisions made or actions taken 

based on this information. 
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1.0 INTRODUCTION 
 

 This report was prepared by CTL | Thompson, Inc. (CTL) for Highway 7 and 

Bonanza, LLC and presents the results of the Phase I Environmental Site Assessment 

(ESA) for the Sierra Vista Parcel. The Phase I ESA was conducted in general accord-

ance with CTL’s Proposal No. DN 14-0477 and subsequent authorization by Mr. Carl 

Nelson. 

 

1.1 Purpose 

 

 The purpose of the Phase I ESA was to identify Recognized Environmental 

Conditions (REC), to the extent feasible, pursuant to the methods and procedures 

described in the American Society for Testing and Materials (ASTM) Standard Practice 

for Environmental Site Assessments: Phase I Environmental Site Assessments, E 1527-

13. 

 

 A REC is defined as the presence or likely presence of hazardous substances or 

petroleum products on a site under conditions that indicate an existing release, a past 

release, or a material threat of a release of hazardous substances or petroleum prod-

ucts into structures on the site or into the ground, groundwater, or surface water of the 

Site. The term includes hazardous substances or petroleum products even under 

conditions in compliance with laws. The term is not intended to include de minimis 

conditions that generally do not present a material risk of harm to public health or the 

environment and that generally would not be the subject of an enforcement action if 

brought to the attention of appropriate governmental agencies. 

 

ASTM Standard E1527-13 also has separate definitions for past conditions that 

would otherwise be considered a REC but have been addressed to the satisfaction of 

the applicable regulatory agencies and would either allow for generally unrestricted use 

of the Site (referred to as a Historic Recognized Environmental Condition, or HREC) or 
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for use of the Site with various restrictions (referred to as a Controlled Recognized 

Environmental Condition, or CREC). 

 

1.2 Scope of Services 

 

 The scope of services for this assessment consisted of a records review, a site 

reconnaissance, historical research, interviews, and documentation of findings in a 

report. 

 

1.3 Limitations 

 

 This Phase I ESA was prepared in general accordance with ASTM Standard E 

1527-13. There may be additional environmental issues present at the site that are 

outside the scope of this practice that include, but are not limited to, the following: 

 

• Asbestos-containing materials; 
• Radon; 
• Lead-based paint; 
• Lead in drinking water; 
• Cultural and historic resources; 
• Mold and fungi; 
• Industrial hygiene; 
• Indoor air quality; 
• Health & safety; 
• Ecological resources; 
• Endangered species; 
• Biological or infectious agents and pathogens; 
• Wetlands; 
• Jurisdictional waters of the U.S; 
• Regulatory compliance;  
• High voltage power lines; and, 
• Mine subsidence. 

 

 CTL provided an opinion based upon the condition of the Site on the day it was 

observed and a review of existing and reasonably ascertainable regulatory records and 

historical information. Our scope did not include chemical testing of soil, groundwater, 
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air, or building materials. The opinion, conclusions, and recommendations of this report 

are not intended to be used or relied upon by a third party to this Agreement. With the 

written consent of our client, CTL may be available to contract with other parties to 

provide an opinion or conduct additional environmental assessment services. Due to 

latent conditions and other contingencies which may become evident in the future, the 

current assessment does not result in any guarantee the subject site is free and clear of 

hazardous materials. Should additional surface, subsurface or chemical data become 

available, the conclusions and recommendations contained in this report shall not be 

considered valid unless the data is reviewed and the conclusions of this report are 

modified or approved in writing by our firm.   

  

We believe that this investigation was conducted in a manner consistent with that 

level of care and skill ordinarily exercised by members of the profession currently 

practicing under similar conditions in the locality of the project. No other warranty, 

express or implied, is made. 

 

2.0 SITE DESCRIPTION AND LOCATION 
 

2.1 Location and Legal Description 

 

 The “Site” consists of two parcels that total 60.476 acres, located northwest of 

the intersection of Highway 7 and Bonanza Drive, in Erie, Colorado. The legal descrip-

tion is as follows: A Part of the S ½ of the SE ¼ of Section 31, Township 1 North, Range 

68 West of the 6th P.M., County of Weld, State of Colorado, More Particularly Described 

As Follows: Commencing at the SE Corner of Said SE ¼ of Section 31; thence N 00º 

15’ 14” E Along the East Line of Said SE1/4, A Distance of 75.31 Feet; Thence N 89º 

44’ 46” W, A Distance of 109.21 Feet to the Westerly Right of Way of County Road No. 

3 as Recorded in the Office of the Weld County Clerk and Recorder in Book 1631 at 

Reception No. 2572958, Said Point also Being the Northerly Right of Way of State 

Highway No.7 as Described in the Office of the Weld County Clerk and Recorder in 

Book 1224 at Reception No. 2170911 and the Point of Beginning; Thence Along Said 
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Northerly Right of Way of State Highway No. 7, Along a Line 75.00 Feet Northerly 

Distant and Parallel, When Measured at Right Angles, with the South Line of Said SE ¼ 

of the Following 2 Courses; 1) Thence N 89º 34’ 543” W, A Distance of 1896.40 Feet 2) 

Thence N 89º 32’ 45” W, A Distance of 13.43 Feet to the Easterly Line of that Parcel of 

Land as Recorded in the Office of the Weld County Clerk and Recorder in Book 1274 at 

Reception No. 2225423; Thence Along Said Easterly Line the Following 2 Courses: 1) 

Thence N 16º 31’ 20” W, A Distance of 1176.48 Feet; 2) Thence N 12º 14’ 16” W, A 

Distance of 123.38 Feet to the North Line of Said S ½ of the SE ¼ of Section 31; 

Thence 89º 35’ 08” E Along said North Line, a Distance of 2330.26 Feet to Said Wester-

ly Right of Way of County Road No. 3 as Described in Book 1631 at Reception No. 

2572958; Thence Along Said Westerly Right of Way the Following 2 Courses: 1) 

Thence S 04º 46’ 24” W, A Distance of 564.23 Feet; 2) Thence S 01º 04’ 07” W, A 

Distance of 683.43 Feet to the Point of Beginning. 

 

The Site is generally located in Section 31, Township 1 North, Range 68 West of 

the 6th Principal Meridian, in Weld County, Colorado. The Site location and plan are 

shown on Figure 1 (Area Map) and Figure 2 (Site Plan). 

 

2.2 General Description of Site and Improvements    

 

 The Site consists of vacant land. A photographic record of our site reconnais-

sance is presented in Appendix A. 

 

2.3 General Uses of Adjoining Properties 

 

 The Site is located in a vacant area of Erie, Colorado. The surrounding properties 

consist of residential properties, vacant land and commercial businesses and the Erie 

Municipal airport. Additional details regarding our observations of adjacent properties 

are presented in Section 7.4 of this report. 
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3.0 USER AND OWNER PROVIDED INFORMATION 
 

 Mr. Carl Nelson, of Oread Capital and Development, completed the user ques-

tionnaire. The Site is currently unoccupied. Mr. Al Linton, President of Pratt Land, was 

interviewed by phone on October 16, 2014. 

 

3.1 Environmental Liens/Title Records 

 

An environmental lien is a charge, security, or encumbrance upon title to a prop-

erty to secure the payment of a cost, damage, debt, obligation, or duty arising out of 

response actions, cleanup, or other remediation of hazardous material or petroleum 

products upon a property. Mr. Nelson and Mr. Linton were not aware of existing envi-

ronmental liens associated with the Site.  

 

Mr. Nelson provided CTL with title records available from Old Republic National 

Title Insurance Company, Order No. ABC25121785.1 dated May 6, 2014. Based on a 

cursory review of the title exceptions, there were no obvious indications of environmen-

tal liens or AULs associated with environmental contamination. It should be noted that 

CTL’s practitioners are not title professionals or attorneys, and our review of 

title documents does not necessarily eliminate the user’s ASTM requirement to perform 

a search for environmental liens and AULs.  

 

3.2 Activity and Use Limitations 

 

 Environmental AULs are legal or physical restrictions or limitations on the use of, 

or access to, a Site or facility to: 1) reduce or eliminate potential exposure to hazardous 

substances or petroleum products in the soil or groundwater on the property, or 2) 

prevent activities that could interfere with the effectiveness of a response action, in 

order to ensure maintenance of a condition of no significant risk to public health or the 

environment. These legal or physical restrictions may include engineering controls, 
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institutional controls, or land use restrictions. Mr. Nelson and Mr. Linton were not aware 

of recorded environmental AULs related to the Site.  

 

3.3 Specialized Knowledge 

 

 Mr. Nelson and Mr. Linton were not aware of specialized knowledge or experi-

ence related to previous environmental activities on the Site. 

 

3.4 Valuation Reduction for Environmental Issues 

 

 Mr. Nelson and Mr. Linton were not aware of valuation reduction of the Site 

because of environmental issues.  

 

3.5 Commonly Known or Reasonably Ascertainable Information 

 

 Mr. Nelson and Mr. Linton were not aware of commonly known or reasonably 

ascertainable information regarding environmental issues related to the site vicinity. 

 

3.6 Reason for Performing a Phase I ESA 

 

 Mr. Nelson requested a Phase I ESA as part of due diligence prior to acquisition 

of the Site. 

 

3.7 Previous Environmental Site Assessments 

 

No previous environmental assessments were provided to CTL. 

 

4.0 RECORDS REVIEW 
 

 CTL reviewed existing sources listed in the REFERENCES section to assess the 

soils, geologic and hydrogeologic conditions of the general vicinity of the Site. 
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4.1 Physiography 

 

 The Site is located on relatively flat land with a gentle slope to the west, as 

presented on the topographic map (Figure 1). The elevation of the Site ranges from 

approximately 5,200 to 5,130 feet. The predominant surface water feature in the vicinity 

of the Site is Coal Creek located approximately 1/2 mile to the west. 

 

4.2 Geology and Soils 

 

The Site is located within the Colorado Piedmont section of the great Plains 

physiographic province. The Colorado Piedmont, formed during Late Tertiary and Early 

Quarternary time, is a broad, erosional trench which separates the Southern Rocky 

Mountains from the High Plains. During the Late Mesozoic and Early Cenozoic Periods 

intense tectonic activity occurred, causing the uplifting of the Front Range and associat-

ed downwarping of the Denver Basin to the east. Relatively flat uplands and broad 

valleys characterize the present-day topography of the Colorado Piedmont in this 

region. 

 

Surficial geologic conditions at the site, as mapped by the USGS, consist of Lo-

ess of Pleistocene age. These materials generally consist of windblown clay, silt and 

sand.  Maximum thickness of this sequence has been reported to be on the order of 10 

to 15 feet below ground surface (bgs). Bedrock underlying the surface units consists of 

the Laramie Formation which is primarily claystone shale, sandy shale and scattered 

lenticular beds of sandstone and lignite in this area. 

   

CTL conducted a Geotechnical Investigation for the Site (Project No. DN47,229-

115, report dated July 16, 2014). The soils encountered at the property generally con-

sist of clayey sand soils to depths of 3 to 7 feet below ground surface (bgs). Bedrock 

consisting of sandstone with some areas of claystone, was encountered beneath these 

soils to depths up to 30 feet bgs. The geotechnical report should be read for further 

details on soils. 
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4.3 Groundwater 

 

 Groundwater was not encountered in any of the borings from our previous ge-

otechnical investigation that had a maximum completion depth of 30 feet bgs.   

 

4.4 Water Wells 

 

 Water wells were identified through the Colorado Division of Water Resources 

online water well permit database. The database did not indicate the presence of wells 

located on the Site. No well structures were observed during our Site visit.  

 

4.5 Oil/Gas Wells 

 

 Records regarding oil/gas wells were obtained from the Colorado Oil and Gas 

Conservation Commission (COGCC) online database. The database did not indicate 

the presence of oil or gas wells at the Site; however there are two wells located to the 

east of the Site, approximately 700 feet away.   

 

4.6 Physical Setting Analysis of Migration of Hazardous/Petroleum Substances 

 

 A hypothetic spill of a hazardous or petroleum substance on the Site would be 

expected to migrate along the ground surface to the west eventually arriving at Coal 

Creek. Off-Site surface spills on the adjoining parcels to the east appear to have the 

highest potential to migrate on-Site. Based on local topography, we estimate groundwa-

ter generally flows to the west. Sources of contamination with potential to migrate in 

groundwater beneath the Site, if present, would most likely be located to the east. 
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5.0 HISTORICAL USE INFORMATION 
 

5.1 Historical Aerial Photographs and Topographic Maps 

 

 Historical aerial photographs of the Site and surrounding area were reviewed for 

1937, 1966, 1974, 1985, 1995, 2002 and 2013; a copy of the 2013 photograph is pre-

sented in Appendix B. USGS topographic maps were reviewed for 1950, 1967 photo-

revised 1971 and 1965 revised 1994. An interpretation of the aerial photographs and 

maps is presented, as follows: 

 

• 1937-1967: The Site and surrounding area are undeveloped. Highway 7 
and Bonanza Drive are visible to the south and east of the Site respective-
ly.   

   
• 1967-1974:  The Site and surrounding area appears to be developed as 

cultivated farmland. 
 

• 1985: The Site remains generally unchanged; however, the Erie Municipal 
Airport is now located to the northwest of the Site. Some residential units 
are now visible to the north of the Site and the vehicle storage lot and a 
commercial building are located to the east of the Site. 

 
• 1993: The Site remains generally unchanged. There appear to be several 

oil/gas wells located to the east and south of the Site. 
 
• 2002:  The Site remains generally unchanged and there are additional res-

idential units north of the Site. 
 
• 2013: There is significant residential development to the east and south of 

the Site. The site remains generally unchanged and appears generally as 
it did at the time of the site visit. 

 

 

5.2 Sanborn Fire Insurance Maps 

 

 Sanborn fire insurance maps were a tool used by the fire insurance industry to 

evaluate property risk. The maps often show details of historic dwellings, commercial 

buildings, and factories, indicate property uses and addresses, and show locations of 
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items such as wells, cisterns, and fuel storage tanks. Sanborn Fire Insurance Map 

coverage was not available for the Site and surrounding area. 

 

5.3 Assessor Records 

 

 We reviewed Weld County Assessor online files for the Site. The Site has three 

listed owners for the parcels: Anadarko Land Corporation, Pratt Properties LP and BC 

Land, LLC. There are no records of buildings. The listed area of the site is 60.476 acres. 

 

6.0 REGULATORY AGENCY RECORDS 
 

 Regulatory agency records were provided by GeoSearch. The report, dated 

October 7, 2014, is presented in Appendix C.  

 

6.1 Summary of Findings 

 

This section discusses those findings which are located on the Site, topograph-

ically up-gradient of the Site, or which otherwise may present an environmental concern 

to the Site. These findings are summarized in Table I. All other listings not in Table I are 

not believed to be a REC for the Site based on regulatory status, distance, and/or 

location from the Site. In addition to the findings listed in Table I, there was one 

unlocatable finding identified in the database for an Emergency Response Notification 

Systems (ERNSCO). There is no exact location beyond the City being Broomfield, and 

thus it is unlikely that it is associated with the Site.  
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Erie Municipal Airport ~100 feet northwest 
Down-gradient       X X   X  

Betty Picraux 
50 County Rd 3 

~850 feet east 
Up-gradient           X  

 
 

6.1.1 Erie Municipal Airport 

 
 The Erie Municipal Airport is located to the northwest of the Site and has several 

listings associated with it. Rocky Mountain Propellers located within the airport approxi-

mately 2,000 feet northwest of the Site has a Hazardous Waste Site Generator and 

RCRA Generator Facility Listing. This facility is a small quantity generator that produces 

less than 100 kilograms a month of ignitable waste, spent halogenated and non-

halogenated solvents. There are no violations of enforcement actions associated with 

this site and it was inspected most recently in 2012. 
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There are three underground storage tank (UST) listings for a 3,000-gallon jet 

fuel, 8,000-gallon aviation gas and 3,000-gallon unleaded gasoline tank. These tanks 

are associated with three leaking storage tank (LST) listings that were issued regulatory 

closure in 1997, 1999 and 2001 respectively. There are currently two aboveground 

storage tank (AST) listings for a 12,000-gallon jet fuel and 12,000-gallon aviation gas 

tank. 

 

 Due to down-gradient location and regulatory closure status we do not believe 

that these listings present a REC to the Site; however, they are mentioned here due to 

proximity to the Site. 

 

6.1.2 Resource Conservation & Recovery Act – Non-Generator Facilities 

  

This database identifies RCRAInfo system sites that only handle hazardous 

waste, such as transporters, without generating any amount of hazardous waste. The 

United States Environmental Protection Agency defines RCRAInfo as the comprehen-

sive information system which provides access to date supporting the Resource Con-

servation and Recovery Information System (RCRIS) and the Biennial Reporting Sys-

tem (BRS). There is one listing for Betty Picraux at 50 County Rd 3. There are no 

evaluations, violations or enforcements for this listing; therefore based on regulatory 

status we do not believe this listing presents a REC to the Site. 

 

6.2 Local Government Records 

 

We sent a request to the Weld County Department of Public Health and Envi-

ronment for information pertaining to hazardous material spills and releases on the Site. 

Ms. Marcela Swain responded via email on October 9, 2014. There were no records in 

their incident and complaint files or records of septic permits for the Site. 
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We contacted Mountain View Fire Protection District for information of hazardous 

material incidents on the Site. We received a response from Ms. LuAnn Penfold via 

email on October 10, 2014 stating that the Site was used for retail sales of fireworks for 

several years and that there were temporary aboveground storage fuel tanks during the 

construction of the Blue Sky Condos located to the east of the Site.  

 

7.0 SITE RECONNAISSANCE 
 

 The following section discusses observations made during our Site reconnais-

sance.   

 

7.1 Methodology and Limiting Conditions 

 

 Mr. Trevor M. Branch conducted a Site visit on October 14, 2014. The Site was 

accessed by walking. A photographic record of the Site reconnaissance is presented in 

Appendix A. 

 

7.2 Description of Site Structures and Roads 

 

No roads or structures are present on the Site. 

 

7.3 Site Observations 

 

 During our reconnaissance, we specifically looked for obvious evidence of the 

Site features listed in Table II. Table II lists features typically observed outside of Site 

structures. An “X” located within each table indicates that the feature was readily ob-

servable. Those features which were observed on the Site are discussed in further 

detail within the following subsection(s).  
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TABLE II 
EXTERIOR SITE FEATURES 

 Aboveground Storage Tanks  Stained Soil and/or Pavement 
 Air Emissions Sources X Stockpiles of Soil or Debris 
 Cultivated Land/Crops  Stressed Vegetation 
 Drains, Sumps, Pits  Surface Water, Streams, Ponds, Lagoons 
 Hazardous Material Storage  Transformers (Potential PCB) 
 High Power Transmission Lines  Underground Storage Tanks 
 Natural Gas Pipelines  Unidentified Piping  
 Odors  Unidentified Substance Containers 
 Petroleum Pipelines  Vehicle Maintenance Areas 
 Physical Irregularities  Waste Water Discharge 
 Placed Fill or Imported Soils  Waste Treatment Processes 
 Railroad Lines  Wells (Agricultural, Water Supply) 
 Septic Systems or Leach Fields  Wells (Monitoring) 
 Solid Waste or Disposal Areas  Wells (Oil or Natural Gas) 

 

 
7.3.1 Stockpiles of Soil or Debris 

  

 We observed several small piles of soil and construction debris in the northeast 

corner of the Site. There was one pile of wood debris with fiberglass insulation and 

drywall adjacent to the large pile of stockpiled soil. The owner informed CTL that the 

large soil stockpile originated in County Road 5 and the nearby interchange at Highway 

7. The pile consists of two segments approximately 25 feet long, 15 feet wide and 10 

feet high. 

 

7.4 Review of Adjacent Properties 

 

 General observations of properties adjacent to the Site were performed in con-

junction with on-site observations made on October 14, 2014. Properties adjacent to the 

Site are described below, based on outdoor observations from the Site or nearby public 

streets. The surrounding properties generally consist of residential properties and 

vacant land.  
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• North: The Site is bounded by single family residences. 
 
• East: The Site is bounded by Bonanza Drive with a residential unit, a ve-

hicle storage yard and service station under construction located beyond. 
 
• South:  The Site is bounded by Highway 7 and the Anthem housing devel-

opment beyond. 
 
• West: The Site is bounded by vacant land. 

 

 

 Observation of adjacent properties did not reveal obvious visual indications of 

environmental concern. We did not observe evidence of landfills, lagoons, pits, or other 

waste treatment or disposal operations; underground storage tanks, spills, releases, or 

discharge of hazardous material. 

 

8.0 INTERVIEWS 
 

8.1 Owner, Site Manager and/or Occupants 

 

 The owner and manager of the Site is Pratt Land. The owner’s representative is 

Mr. Al Linton, President. CTL spoke with Mr. Linton by phone on October 16 and 20, 

2014. Mr. Linton stated that Pratt Land has been associated with the property for over 

70 years. He was aware of the presence of the large pile of fill material in the northeast 

corner of the Site and stated that the fill was placed there by Weld County during nearby 

road excavation activities. He was unaware what year the fill was placed there.  Part of 

the fill was removed by a local resident to use for retaining wall purposes.  He was 

unaware of the existence of several small piles of fill and debris located in the northeast 

corner adjacent to the other large pile of soil.  He stated that there was coal mining 

associated with this area to the east; however, there were no mining activities occurring 

at the Site.   
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9.0 DEVIATIONS 
 

9.1 Exceptions and Deletions 

 

 ASTM Standard E 1527-13 for Phase I Environmental Site Assessments, Section 

8.3.2, states that “all obvious uses of the Site shall be identified from the present, back 

to the Site’s obvious first developed use, or back to 1940, whichever is earlier.” The 

term “developed use” includes agricultural uses (i.e., cultivated land / agricultural crops) 

and placement of fill. In our opinion, livestock rangeland is not a developed use. 

 

 The historical documentation for this assessment went back to 1937 on the basis 

of an historical aerial photograph; which showed the Site as undeveloped. Thus, the 

historical documentation was generally satisfied for the ASTM standard. 

 

It is the opinion of CTL that obtaining earlier historical information would not be 

sufficiently useful, reasonably ascertainable, or change the likelihood for the presence 

of a REC on the Site. 

 

9.2 Data Gaps 

 

 Based on the information presented in this report, we do not believe that there 

are significant data gaps which would affect our ability to identify recognized environ-

mental conditions associated with the Site. 

 

10.0 FINDINGS AND OPINION 
 

10.1 Summary of Site Historical Use 

 

 The Site is currently undeveloped and appears to have had no prior developed 

use.   
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10.2 Nearby Environmental Concerns  

 

 There is an oil/gas well located approximately 700 feet to the east and up-

gradient. The well was mostly recently inspected in December 2013 and was in good 

condition with no violations. We do not believe this presents a REC to the Site.  

 

10.3 Storm Water Discharges Associated with Construction Activity 

 

 Under current Federal/state regulations, construction Sites that disturb one acre, 

or are part of a larger development in which total disturbed area is equal to or greater 

than one acre, are required to apply for a General Permit for Storm Water Discharges 

Associated With Construction Activity (General Permit) from the Colorado Department 

of Public Health and Environment (CDPHE). Some Municipal Separate Storm Sewer 

Systems (MS4s) also require additional permitting for construction Sites within their 

jurisdiction.  

 

 The General Permit application must be submitted to the CDPHE at least ten 

days prior to the start of construction activities. The General Permit requires a Storm 

Water Management Plan (SWMP) to be developed, implemented, and modified as 

needed from before commencement of construction activities until final stabilization is 

complete and a Notice of Termination has been submitted to the CDPHE. Furthermore, 

the General Permit requires that Site inspections be performed at least every 14 calen-

dar days and within 24 hours following a storm event that causes significant movement 

of sediment on-Site. The local MS4 may require more frequent inspections. Complete 

and current storm water management plans should be kept on-Site. CTL can assist with 

your storm water management and compliance needs, if desired. 

 

11.0 CONCLUSIONS   
 

 We have performed a Phase I Environmental Site Assessment (ESA) in general 

conformance with the scope and limitations of ASTM Practice E 1527-13 of the Sierra 
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Vista Parcel, the Site. Any exceptions to, or deletions from, this practice are described 

in Section 9.1 of this report. We did not find evidence of recognized environmental 

conditions; however, we believe the construction debris and fill in the northeast corner 

of the Site presents a business environmental risk. The debris should be disposed of 

properly. 

 

12.0 QUALIFICATIONS 
  

 This Phase I ESA was supervised by, and the report reviewed by, Mr. Matthew 

Wardlow, a licensed Professional Engineer (P.E.) registered in the State of Colorado. 

Mr. Wardlow has performed or reviewed over 1,000 Phase I ESAs in the State of Colo-

rado, and has been practicing within the local environmental consulting profession for at 

least 15 years. The resumes of the individuals conducting this Phase I ESA are included 

in Appendix E. 

 

 I, Mr. Wardlow, declare that, to the best of my professional knowledge and belief, 

I meet the definition of an Environmental Professional as defined in §312.10 of 40 CFR 

312. I have the specific qualifications based on education, training and experience to 

assess a property of the nature, history and setting of the subject Site. I have developed 

and performed all appropriate inquiries in general conformance with the standards and 

practices set forth in 40 CFR Part 312. 

 

 We believe that this ESA was conducted in a manner consistent with that level of 

care and skill ordinarily exercised by members of the profession currently practicing 

under similar conditions in the locality of the project. No warranty, express or implied, is 

made. 
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Description:  View north of Site  
Direction:   North 

Description: View across Site 
                   Direction:     Southwest 

Description:  View across Site 
Direction:      North 

Description:  View north of site 
Direction:  North 
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Description:  View south of Site  
Direction:   South 

Description: View west of Site 
                   Direction:     West 

Description:  View of service station east of Site 
Direction:     East 

Description:  View of vehicle storage lot adjacent to the Site 
Direction:  East 
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Description:  View of fill and debris pile  
Direction:   Overhead 

Description: View of large pile of fill 
                   Direction:     North 

Description:  Small pile of construction debris 
Direction:     Overhead 

Description:  Small pile of drywall material 
Direction:  Overhead 
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RESOURCE CONSERVATION & RECOVERY ACT - GENERATOR
FACILITIES

RCRAGR08 1 0 0.2500

RESOURCE CONSERVATION & RECOVERY ACT - NON-
GENERATOR FACILITIES

RCRANGR08 2 0 0.2500

BROWNFIELDS MANAGEMENT SYSTEM BF 0 0 0.5000

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION
& LIABILITY INFORMATION SYSTEM

CERCLIS 0 0 0.5000

NO FURTHER REMEDIAL ACTION PLANNED SITES NFRAP 0 0 0.5000

NO LONGER REGULATED RCRA NON-CORRACTS TSD FACILITIES NLRRCRAT 0 0 0.5000

OPEN DUMP INVENTORY ODI 0 0 0.5000

RESOURCE CONSERVATION & RECOVERY ACT - TREATMENT,
STORAGE & DISPOSAL FACILITIES

RCRAT 0 0 0.5000

DELISTED NATIONAL PRIORITIES LIST DNPL 0 0 1.0000

DEPARTMENT OF DEFENSE SITES DOD 0 0 1.0000

FORMERLY USED DEFENSE SITES FUDS 0 0 1.0000

NO LONGER REGULATED RCRA CORRECTIVE ACTION FACILITIES NLRRCRAC 1 0 1.0000

NATIONAL PRIORITIES LIST NPL 0 0 1.0000

PROPOSED NATIONAL PRIORITIES LIST PNPL 0 0 1.0000

RESOURCE CONSERVATION & RECOVERY ACT - CORRECTIVE
ACTION FACILITIES

RCRAC 0 0 1.0000

RECORD OF DECISION SYSTEM RODS 0 0 1.0000

SUB-TOTAL 4 1
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STATE (CO) LISTING

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

ASBESTOS ABATEMENT AND DEMOLITION PROJECTS ASBESTOS 0 0 TP/AP

ENVIRONMENTAL REAL COVENANTS LIST COVENANTS 0 0 TP/AP

URANIUM MILL TAILINGS SITES UMTS 0 0 TP/AP

AIR POLLUTION CONTROL DIVISION PERMITTED FACILITIES APCDP 0 0 0.1250

CLANDESTINE DRUG LABORATORY LOCATIONS CDL 0 0 0.1250

DRY CLEANING FACILITIES CLEANERS 0 0 0.1250

SPILLS LISTING SPILLS 0 0 0.1250

ABOVEGROUND STORAGE TANK FACILITIES AST 1 0 0.2500

HAZARDOUS WASTE SITES- GENERATOR HWSG 1 0 0.2500

UNDERGROUND STORAGE TANK FACILITIES UST 2 0 0.2500

HISTORICAL SOLID WASTE LANDFILLS HISTSWLF 0 0 0.5000

HAZARDOUS WASTE SITES- TREATMENT, STORAGE & DISPOSAL HWSTSD 0 0 0.5000

LEAKING STORAGE TANK FACILITIES LST 1 0 0.5000

LEAKING UNDERGROUND STORAGE TANKS TRUST FUND SITES LUSTTRUST 0 0 0.5000

METHANE GAS STUDY SITES METHANESITES 0 0 0.5000

SOLID WASTE FACILITIES SWF 0 0 0.5000

VOLUNTARY CLEANUP AND REDEVELOPMENT PROGRAM SITES VCRA 0 0 0.5000

HAZARDOUS WASTE SITES- CORRECTIVE ACTION HWSCA 1 0 1.0000

SUPERFUND SITES SF 0 0 1.0000

SUB-TOTAL 6 0
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LOCAL LISTING

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

WELD COUNTY SOLID WASTE FACILITIES WCSWF 0 0 0.5000

SUB-TOTAL 0 0
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TRIBAL LISTING

Database Acronym Locatable Unlocatable

Search
Radius
(miles)

UNDERGROUND STORAGE TANKS ON TRIBAL LANDS USTR08 0 0 0.2500

LEAKING UNDERGROUND STORAGE TANKS ON TRIBAL LANDS LUSTR08 0 0 0.5000

OPEN DUMP INVENTORY ON TRIBAL LANDS ODINDIAN 0 0 0.5000

INDIAN RESERVATIONS INDIANRES 0 0 1.0000

SUB-TOTAL 0 0

TOTAL 10 1
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FEDERAL LISTING

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

DOCKETS 0.0200 NS NS NS NS NS 0

EC 0.0200 NS NS NS NS NS 0

LUCIS 0.0200 NS NS NS NS NS 0

MLTS 0.0200 NS NS NS NS NS 0

RCRASC 0.0200 NS NS NS NS NS 0

SFLIENS 0.0200 NS NS NS NS NS 0

TSCA 0.0200 NS NS NS NS NS 0

AIRSAFS 0.1250 0 NS NS NS NS 0

CDL 0.1250 0 NS NS NS NS 0

ERNSCO 0.1250 0 NS NS NS NS 0

HMIRSR08 0.1250 0 NS NS NS NS 0

TRI 0.1250 0 NS NS NS NS 0

BRS 0.2500 0 0 NS NS NS 0

HISTPST 0.2500 0 0 NS NS NS 0

NLRRCRAG 0.2500 0 0 NS NS NS 0

RCRAGR08 0.2500 1 0 0 NS NS NS 1

RCRANGR08 0.2500 0 2 NS NS NS 2

BF 0.5000 0 0 0 NS NS 0

CERCLIS 0.5000 0 0 0 NS NS 0

NFRAP 0.5000 0 0 0 NS NS 0

NLRRCRAT 0.5000 0 0 0 NS NS 0

ODI 0.5000 0 0 0 NS NS 0

RCRAT 0.5000 0 0 0 NS NS 0

DNPL 1.0000 0 0 0 0 NS 0

DOD 1.0000 0 0 0 0 NS 0

FUDS 1.0000 0 0 0 0 NS 0

NLRRCRAC 1.0000 0 0 0 1 NS 1

NPL 1.0000 0 0 0 0 NS 0

PNPL 1.0000 0 0 0 0 NS 0

RCRAC 1.0000 0 0 0 0 NS 0

RODS 1.0000 0 0 0 0 NS 0

SUB-TOTAL 1 0 2 0 1 0 4
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STATE (CO) LISTING

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

ASBESTOS 0.0200 NS NS NS NS NS 0

COVENANTS 0.0200 NS NS NS NS NS 0

UMTS 0.0200 NS NS NS NS NS 0

APCDP 0.1250 0 NS NS NS NS 0

CDL 0.1250 0 NS NS NS NS 0

CLEANERS 0.1250 0 NS NS NS NS 0

SPILLS 0.1250 0 NS NS NS NS 0

AST 0.2500 1 0 0 NS NS NS 1

HWSG 0.2500 1 0 0 NS NS NS 1

UST 0.2500 1 0 1 NS NS NS 2

HISTSWLF 0.5000 0 0 0 NS NS 0

HWSTSD 0.5000 0 0 0 NS NS 0

LST 0.5000 1 0 0 0 NS NS 1

LUSTTRUST 0.5000 0 0 0 NS NS 0

METHANESITES 0.5000 0 0 0 NS NS 0

SWF 0.5000 0 0 0 NS NS 0

VCRA 0.5000 0 0 0 NS NS 0

HWSCA 1.0000 0 0 0 1 NS 1

SF 1.0000 0 0 0 0 NS 0

SUB-TOTAL 4 0 1 0 1 0 6
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LOCAL LISTING

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

WCSWF 0.5000 0 0 0 NS NS 0

SUB-TOTAL 0 0 0 0 0 0
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TRIBAL LISTING

Acronym Search
Radius
(miles)

TP/AP
(0 - 0.02)

1/8 Mile
(> TP/AP)

1/4 Mile
(> 1/8)

1/2 Mile
(> 1/4)

1 Mile
(> 1/2) > 1 Mile

Total

USTR08 0.2500 0 0 NS NS NS 0

LUSTR08 0.5000 0 0 0 NS NS 0

ODINDIAN 0.5000 0 0 0 NS NS 0

INDIANRES 1.0000 0 0 0 0 NS 0

SUB-TOTAL 0 0 0 0 0 0

TOTAL 5 0 3 0 2 0 10

NOTES:
NS = NOT SEARCHED
TP/AP = TARGET PROPERTY/ADJACENT PROPERTY
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Map
 ID#

Database Name Site ID# Distance
From Site

Site Name Address City, Zip Code PAGE
 #

1 HWSG COD981541535 0.01 N ROCKY MOUNTAIN
PROPELLERS INC

TRICOUNTY
AIRPORT

ERIE,  80516 15

1 RCRAGR08 COD981541535 0.01 N ROCKY MOUNTAIN
PROPELLERS INC

ERIE MUNICIPAL
AIRPORT

ERIE,  80516 16

1 UST 8024 0.01 N ERIE MUNICIPAL AIRPORT 395 AIRPORT DR ERIE,  80516 18

1 AST 8024AST 0.01 N ERIE MUNICIPAL AIRPORT 395 AIRPORT DR ERIE,  80516 19

1 LST 8024LST 0.01 N ERIE MUNICIPAL AIRPORT 395 AIRPORT DR ERIE,  80516 20

2 RCRANGR08 COR000011049 0.16 E BETTY PICRAUX 050 CNTY RD 3 ERIE,  80516 21

3 RCRANGR08 COD983776550 0.19 W TRI COUNTY AIRPORT 350 BARON CT ERIE,  80516 23

4 UST 19572 0.2 N KUM & GO #316 2999 BONANZA DR ERIE,  80516 25

5 HWSCA COD007079627 0.68 W CROCKETT & KELLY INC. 1001 WELD CNTY
RD 1

ERIE,  80516 26

5 NLRRCRAC COD007079627 0.68 W CROCKETT & KELLY INC 1001 WELD CNTY
RD 1

ERIE,  80516 27
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   MAP ID# 1 Distance from Property: 0.01 mi. N

SITE INFORMATION
EPA ID:    COD981541535

SITE NAME:     ROCKY MOUNTAIN PROPELLERS INC

SITE ADDRESS:   TRICOUNTY AIRPORT

                              ERIE, CO 80516

SITE COUNTY:  WELD

FACILITY TYPE:   SQG

STATUS:   ACTIVE

LINKS:  http://www.epa.gov/cgi-bin/get1cReport.cgi?tool=echo&IDNumber=COD981541535

Back to Report Summary 
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   MAP ID# 1 Distance from Property: 0.01 mi. N

FACILITY INFORMATION
EPA ID#:    COD981541535 OWNER TYPE:  PRIVATE

NAME:     ROCKY MOUNTAIN PROPELLERS INC OWNER NAME:   ROCK, ROBERT

ADDRESS:    ERIE MUNICIPAL AIRPORT OPERATOR TYPE:  PRIVATE

                      ERIE, CO 80516 OPERATOR NAME:  ROCKY MOUNTAIN PROPELLERS
INC

CONTACT NAME:     DAVE   HAMPEL

CONTACT ADDRESS:     2865 AIRPORT DR

                                          ERIE CO 80516

CONTACT PHONE:     303-665-7905

NON-NOTIFIER:     NOT A NON-NOTIFIER

DATE RECEIVED BY AGENCY:     09/16/2009

CERTIFICATION

CERTIFICATION NAME: CERTIFICATION TITLE: CERTIFICATION SIGNED DATE:

DAVE HAMPEL ENV MGR 09/10/2003

DAVE HAMPEL ENV MGR 08/31/2009

INDUSTRY CLASSIFICATION (NAICS)

81131 - COMMERCIAL AND INDUSTRIAL MACHINERY AND EQUIPMENT

SITE HISTORY (INCLUDES GENERATORS AND NON-GENERATORS)

DATE RECEIVED BY AGENCY:     09/16/2009

NAME:     ROCKY MOUNTAIN PROPELLERS INC

GENERATOR CLASSIFICATION:     SMALL QUANTITY GENERATOR

DATE RECEIVED BY AGENCY:     10/02/2003

NAME:     ROCKY MOUNTAIN PROPELLERS INC

GENERATOR CLASSIFICATION:     SMALL QUANTITY GENERATOR

DATE RECEIVED BY AGENCY:     10/17/2001

NAME:     ROCKY MOUNTAIN PROPELLERS INC

GENERATOR CLASSIFICATION:     SMALL QUANTITY GENERATOR

DATE RECEIVED BY AGENCY:     11/13/1998

NAME:     ROCKY MOUNTAIN PROPELLERS INC

GENERATOR CLASSIFICATION:     SMALL QUANTITY GENERATOR

         CURRENT ACTIVITY INFORMATION

GENERATOR STATUS: SMALL QUANTITY GENERATOR         LAST UPDATED DATE: 09/17/2009

SUBJECT TO CORRECTIVE ACTION UNIVERSE: NO

TDSFs POTENTIALLY SUBJECT TO CORRECTIVE ACTION UNDER 3004 (u)/(v) UNIVERSE: NO

TDSFs ONLY SUBJECT TO CORRECTIVE ACTION UNDER DISCRETIONARY AUTHORITIES UNIVERSE: NO

NON TSDFs WHERE RCRA CORRECTIVE ACTION HAS BEEN IMPOSED UNIVERSE: NO

CORRECTIVE ACTION WORKLOAD UNIVERSE: NO 

IMPORTER: NO UNDERGROUND INJECTION: NO

MIXED WASTE GENERATOR: NO UNIVERSAL WASTE DESTINATION FACILITY: NO

RECYCLER: NO TRANSFER FACILITY: NO

TRANSPORTER: NO USED OIL FUEL BURNER: NO

ONSITE BURNER EXEMPTION: NO USED OIL PROCESSOR: NO
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FURNACE EXEMPTION: NO USED OIL FUEL MARKETER TO BURNER: NO

USED OIL REFINER: NO SPECIFICATION USED OIL MARKETER: NO

USED OIL TRANSFER FACILITY: NO USED OIL TRANSPORTER: NO

           COMPLIANCE, MONITORING AND ENFORCEMENT INFORMATION

EVALUATIONS
01/06/2012 CEI   COMPLIANCE EVALUATION INSPECTION ON-SITE

02/15/2001 CEI   COMPLIANCE EVALUATION INSPECTION ON-SITE

03/28/1991 CEI   COMPLIANCE EVALUATION INSPECTION ON-SITE

06/21/2012 FSD   FACILITY SELF DISCLOSURE

06/24/2013 FSD   FACILITY SELF DISCLOSURE

07/07/2011 FSD   FACILITY SELF DISCLOSURE

07/14/2008 FSD   FACILITY SELF DISCLOSURE

07/19/2010 FSD   FACILITY SELF DISCLOSURE

07/22/2009 FSD   FACILITY SELF DISCLOSURE

VIOLATIONS   - NO VIOLATIONS REPORTED -

ENFORCEMENTS   - NO ENFORCEMENTS REPORTED -

           HAZARDOUS WASTE

D000

D001 IGNITABLE WASTE

F002 THE FOLLOWING SPENT HALOGENATED SOLVENTS: TETRACHLOROETHYLENE, METHYLENE
CHLORIDE,TRICHLOROETHYLENE, 1,1,1-TRICHLOROETHANE,CHLOROBENZENE, 1,1,2-TRICHLORO-1,2,2-
TRIFLUOROETHANE, ORTHO-DICHLOROBENZENE, TRICHLOROFLUOROMETHANE, AND 1,1,2,
TRICHLOROETHANE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, A TOTAL OF TEN
PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE ABOVE HALOGENATED SOLVENTS OR THOSE
SOLVENTS LISTED IN F001,F004, AND F005; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT
SOLVENTS AND SPENT SOLVENT MIXTURES.

F004 THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: CRESOLS, CRESYLIC ACID, AND NITROBENZENE; AND
THE STILL BOTTOMS FROM THE RECOVERY OF THESE SOLVENTS; ALL SPENT SOLVENT MIXTURES/BLENDS
CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE
ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS LISTED IN F001,F002, AND F005; AND STILL
BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.

UNIVERSAL WASTE

WASTE TYPE: ACCUMULATED
WASTE ON-SITE:

GENERATED
WASTE ON-SITE:

SOURCE TYPE:

NOT REPORTED NO NO NOTIFICATION

BATTERIES NO NOT REPORTED NOTIFICATION

OTHER NO NO NOTIFICATION

LAMPS NO NOT REPORTED NOTIFICATION

MERCURY-CONTAINING
DEVICES

NO NO NOTIFICATION

PESTICIDES NO NOT REPORTED NOTIFICATION

MERCURY CONTAINING
EQUIPMENT

NO NOT REPORTED NOTIFICATION

CORRECTIVE ACTION AREA        - NO CORECTIVE ACTION AREA INFORMATION REPORTED - 

CORRECTIVE ACTION EVENT        - NO CORECTIVE ACTION EVENT REPORTED - 

Back to Report Summary 
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   MAP ID# 1 Distance from Property: 0.01 mi. N

FACILITY INFORMATION OWNER INFORMATION

FACILITY ID:   8024 NAME:   TOWN OF ERIE

NAME:   ERIE MUNICIPAL AIRPORT ADDRESS:  PO BOX 750

ADDRESS:   395 AIRPORT DR                      ERIE, CO  80516

                      ERIE, CO 80516

COSTIS LINK:  http://costis.cdle.state.co.us/facility.asp?h_id=8024

TANK INFORMATION
TANK ID: TANK TYPE: TANK PRODUCT: TANK CAPACITY: TANK STATUS: INSTALLATION DATE:

20954 UNDERGROUND STORAGE
TANK

JETFUEL 3000 CLOSED NOT REPORTED

20955 UNDERGROUND STORAGE
TANK

AV GAS 8000 CLOSED NOT REPORTED

20956 UNDERGROUND STORAGE
TANK

1 - UNLEADED
REGULAR (RUL)

3000 CLOSED NOT REPORTED

Back to Report Summary 
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   MAP ID# 1 Distance from Property: 0.01 mi. N

FACILITY INFORMATION OWNER INFORMATION

FACILITY ID:   8024 NAME:   TOWN OF ERIE

NAME:   ERIE MUNICIPAL AIRPORT ADDRESS:  PO BOX 750

ADDRESS:   395 AIRPORT DR                      ERIE, CO  80516

                      ERIE, CO 80516

COSTIS LINK:  http://costis.cdle.state.co.us/facility.asp?h_id=8024

TANK INFORMATION
TANK ID: TANK TYPE: TANK PRODUCT: TANK CAPACITY: TANK STATUS: INSTALLATION DATE:

42550 ABOVEGROUND STORAGE
TANK

JETFUEL 12000 OPEN 08-MAR-11

42551 ABOVEGROUND STORAGE
TANK

AV GAS 12000 OPEN 08-MAR-11

Back to Report Summary 

19 of 46

www.geo-search.com   888-396-0042

Order# 41648    Job# 91632

Target Property SummaryDatabase Findings SummaryLocatable Database FindingsReport Summary of Locatable SitesHazardous Waste Sites- Generator (HWSG)Resource Conservation & Recovery Act - Generator Facilities
(RCRAGR08)Underground Storage Tank Facilities (UST)Aboveground Storage Tank Facilities (AST)

https://s3.amazonaws.com/Geosearch.Public/QuickMap/index.html?DataID=rF3vxjU9ZtxXq6tQb2obGQ==&CategoryID=Standard
http://costis.cdle.state.co.us/facility.asp?h_id=8024
1


   MAP ID# 1 Distance from Property: 0.01 mi. N

FACILITY INFORMATION
UNIQUE ID:   8024LST

FACILITY ID:   8024

NAME:   ERIE MUNICIPAL AIRPORT

ADDRESS:   395 AIRPORT DR

                     ERIE, CO 80516

LEAKING INFORMATION

EVENT ID: STATUS: RELEASE DATE: ALTERNATE NAME:

11568 CLOSED 12/15/11 ERIE MUNICIPAL AIRPORT
COSTIS LINK:   http://costis.cdle.state.co.us/event.asp?h_id=11568

7563 CLOSED 07/22/99 TRI COUNTY AIRPORT
COSTIS LINK:   http://costis.cdle.state.co.us/event.asp?h_id=7563

2546 CLOSED 06/11/97 ERIE TRI-COUNTY AIRPORT
COSTIS LINK:   http://costis.cdle.state.co.us/event.asp?h_id=2546

Back to Report Summary 
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   MAP ID# 2 Distance from Property: 0.16 mi. E

FACILITY INFORMATION
EPA ID#:    COR000011049 OWNER TYPE:  PRIVATE

NAME:     BETTY PICRAUX OWNER NAME:   BETTY PICRAUX

ADDRESS:   050 CNTY RD 3 OPERATOR TYPE:  NOT REPORTED

                      ERIE, CO 805168118 OPERATOR NAME:  NOT REPORTED

CONTACT NAME:     BETTY   PICRAUX

CONTACT ADDRESS:     1511 E FLORENCE BLVD # 133

                                          CASA GRANDE AZ 85222

CONTACT PHONE:     520-426-7133

NON-NOTIFIER:     NOT A NON-NOTIFIER

DATE RECEIVED BY AGENCY:     11/01/1999

CERTIFICATION        - NO CERTIFICATION REPORTED - 

INDUSTRY CLASSIFICATION (NAICS)        - NO NAICS INFORMATION REPORTED - 

SITE HISTORY (INCLUDES GENERATORS AND NON-GENERATORS)

DATE RECEIVED BY AGENCY:     11/01/1999

NAME:     BETTY PICRAUX

GENERATOR CLASSIFICATION:     NOT A GENERATOR

         CURRENT ACTIVITY INFORMATION

GENERATOR STATUS: NOT A GENERATOR         LAST UPDATED DATE: 12/01/2004

SUBJECT TO CORRECTIVE ACTION UNIVERSE: NO

TDSFs POTENTIALLY SUBJECT TO CORRECTIVE ACTION UNDER 3004 (u)/(v) UNIVERSE: NO

TDSFs ONLY SUBJECT TO CORRECTIVE ACTION UNDER DISCRETIONARY AUTHORITIES UNIVERSE: NO

NON TSDFs WHERE RCRA CORRECTIVE ACTION HAS BEEN IMPOSED UNIVERSE: NO

CORRECTIVE ACTION WORKLOAD UNIVERSE: NO 

IMPORTER: NO UNDERGROUND INJECTION: NO

MIXED WASTE GENERATOR: NO UNIVERSAL WASTE DESTINATION FACILITY: NO

RECYCLER: NO TRANSFER FACILITY: NO

TRANSPORTER: NO USED OIL FUEL BURNER: NO

ONSITE BURNER EXEMPTION: NO USED OIL PROCESSOR: NO

FURNACE EXEMPTION: NO USED OIL FUEL MARKETER TO BURNER: NO

USED OIL REFINER: NO SPECIFICATION USED OIL MARKETER: NO

USED OIL TRANSFER FACILITY: NO USED OIL TRANSPORTER: NO

           COMPLIANCE, MONITORING AND ENFORCEMENT INFORMATION

EVALUATIONS   - NO EVALUATIONS REPORTED -

VIOLATIONS   - NO VIOLATIONS REPORTED -

ENFORCEMENTS   - NO ENFORCEMENTS REPORTED -

           HAZARDOUS WASTE

D001 IGNITABLE WASTE

D002 CORROSIVE WASTE

D018 BENZENE
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F002 THE FOLLOWING SPENT HALOGENATED SOLVENTS: TETRACHLOROETHYLENE, METHYLENE
CHLORIDE,TRICHLOROETHYLENE, 1,1,1-TRICHLOROETHANE,CHLOROBENZENE, 1,1,2-TRICHLORO-1,2,2-
TRIFLUOROETHANE, ORTHO-DICHLOROBENZENE, TRICHLOROFLUOROMETHANE, AND 1,1,2,
TRICHLOROETHANE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, A TOTAL OF TEN
PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE ABOVE HALOGENATED SOLVENTS OR THOSE
SOLVENTS LISTED IN F001,F004, AND F005; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT
SOLVENTS AND SPENT SOLVENT MIXTURES.

F003 THE FOLLOWING SPENT NON-HALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL ACETATE, ETHYL
BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL ALCOHOL, CYCLOHEXANONE, AND METHANOL;
ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, ONE
OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY
VOLUME) OF ONE OR MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL BOTTOMS
FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.

F005 THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL KETONE,CARBON
DISULFIDE, ISOBUTANOL, PYRIDINE,BENZENE, 2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT
SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS LISTED IN F001,F002, OR
F004; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.

UNIVERSAL WASTE        - NO UNIVERSAL WASTE REPORTED - 

CORRECTIVE ACTION AREA        - NO CORECTIVE ACTION AREA INFORMATION REPORTED - 

CORRECTIVE ACTION EVENT        - NO CORECTIVE ACTION EVENT REPORTED - 

Back to Report Summary 
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   MAP ID# 3 Distance from Property: 0.19 mi. W

FACILITY INFORMATION
EPA ID#:    COD983776550 OWNER TYPE:  PRIVATE

NAME:     TRI COUNTY AIRPORT OWNER NAME:   TRI COUNTY AIRPORT

ADDRESS:   350 BARON CT OPERATOR TYPE:  NOT REPORTED

                      ERIE, CO 80516 OPERATOR NAME:  NOT REPORTED

CONTACT NAME:     SUE  HURD

CONTACT ADDRESS:     395 AIRPORT DR

                                          ERIE CO 80516

CONTACT PHONE:     303-661-9146

NON-NOTIFIER:     NOT A NON-NOTIFIER

DATE RECEIVED BY AGENCY:     12/23/1996

CERTIFICATION        - NO CERTIFICATION REPORTED - 

INDUSTRY CLASSIFICATION (NAICS)        - NO NAICS INFORMATION REPORTED - 

SITE HISTORY (INCLUDES GENERATORS AND NON-GENERATORS)

DATE RECEIVED BY AGENCY:     12/23/1996

NAME:     TRI COUNTY AIRPORT

GENERATOR CLASSIFICATION:     NOT A GENERATOR

         CURRENT ACTIVITY INFORMATION

GENERATOR STATUS: NOT A GENERATOR         LAST UPDATED DATE: 09/15/2000

SUBJECT TO CORRECTIVE ACTION UNIVERSE: NO

TDSFs POTENTIALLY SUBJECT TO CORRECTIVE ACTION UNDER 3004 (u)/(v) UNIVERSE: NO

TDSFs ONLY SUBJECT TO CORRECTIVE ACTION UNDER DISCRETIONARY AUTHORITIES UNIVERSE: NO

NON TSDFs WHERE RCRA CORRECTIVE ACTION HAS BEEN IMPOSED UNIVERSE: NO

CORRECTIVE ACTION WORKLOAD UNIVERSE: NO 

IMPORTER: NO UNDERGROUND INJECTION: NO

MIXED WASTE GENERATOR: NO UNIVERSAL WASTE DESTINATION FACILITY: NO

RECYCLER: NO TRANSFER FACILITY: NO

TRANSPORTER: NO USED OIL FUEL BURNER: NO

ONSITE BURNER EXEMPTION: NO USED OIL PROCESSOR: NO

FURNACE EXEMPTION: NO USED OIL FUEL MARKETER TO BURNER: NO

USED OIL REFINER: NO SPECIFICATION USED OIL MARKETER: NO

USED OIL TRANSFER FACILITY: NO USED OIL TRANSPORTER: NO

           COMPLIANCE, MONITORING AND ENFORCEMENT INFORMATION

EVALUATIONS
03/28/1991 CEI   COMPLIANCE EVALUATION INSPECTION ON-SITE

10/07/1991 CEI   COMPLIANCE EVALUATION INSPECTION ON-SITE

12/12/1995 FUI   FOLLOW-UP INSPECTION

VIOLATIONS
03/23/1991 262.A  GENERATORS - GENERAL

ENFORCEMENTS

09/04/1991 120  WRITTEN INFORMAL
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           HAZARDOUS WASTE

D001 IGNITABLE WASTE

D008 LEAD

F003 THE FOLLOWING SPENT NON-HALOGENATED SOLVENTS: XYLENE, ACETONE, ETHYL ACETATE, ETHYL
BENZENE, ETHYL ETHER, METHYL ISOBUTYL KETONE, N-BUTYL ALCOHOL, CYCLOHEXANONE, AND METHANOL;
ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, ONLY THE ABOVE SPENT
NONHALOGENATED SOLVENTS; AND ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, ONE
OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS, AND A TOTAL OF TEN PERCENT OR MORE (BY
VOLUME) OF ONE OR MORE OF THOSE SOLVENTS LISTED IN F001, F002, F004, AND F005; AND STILL BOTTOMS
FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.

F005 THE FOLLOWING SPENT NONHALOGENATED SOLVENTS: TOLUENE, METHYL ETHYL KETONE,CARBON
DISULFIDE, ISOBUTANOL, PYRIDINE,BENZENE, 2-ETHOXYETHANOL, AND 2-NITROPROPANE; ALL SPENT
SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, A TOTAL OF TEN PERCENT OR MORE (BY VOLUME) OF
ONE OR MORE OF THE ABOVE NONHALOGENATED SOLVENTS OR THOSE SOLVENTS LISTED IN F001,F002, OR
F004; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT SOLVENTS AND SPENT SOLVENT MIXTURES.

UNIVERSAL WASTE        - NO UNIVERSAL WASTE REPORTED - 

CORRECTIVE ACTION AREA        - NO CORECTIVE ACTION AREA INFORMATION REPORTED - 

CORRECTIVE ACTION EVENT        - NO CORECTIVE ACTION EVENT REPORTED - 

Back to Report Summary 
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   MAP ID# 4 Distance from Property: 0.20 mi. N

FACILITY INFORMATION OWNER INFORMATION

FACILITY ID:   19572 NAME:   KUM & GO LC

NAME:   KUM & GO #316 ADDRESS:  6400 WESTOWN PKWY

ADDRESS:   2999 BONANZA DR                      WEST DES MOINES, IA  50266

                      ERIE, CO 80516

COSTIS LINK:  http://costis.cdle.state.co.us/facility.asp?h_id=19572

TANK INFORMATION
TANK ID: TANK TYPE: TANK PRODUCT: TANK CAPACITY: TANK STATUS: INSTALLATION DATE:

45261 UNDERGROUND STORAGE
TANK

1 - UNLEADED
REGULAR (RUL)

20000 OPEN NOT REPORTED

45262 UNDERGROUND STORAGE
TANK

9 - GAS/GAS
(MULTI-COMP)

20000 OPEN NOT REPORTED

45263 UNDERGROUND STORAGE
TANK

DIESEL/OTHER
(MULTI-COMP)

20000 OPEN NOT REPORTED

Back to Report Summary 
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   MAP ID# 5 Distance from Property: 0.68 mi. W

SITE INFORMATION
EPA ID:    COD007079627

SITE NAME:     CROCKETT & KELLY INC.

SITE ADDRESS:   1001 WELD CNTY RD 1

                              ERIE, CO 80516

SITE COUNTY:  WELD

FACILITY TYPE:   CA

STATUS:   ACTIVE

LINKS:  http://www.epa.gov/cgi-bin/get1cReport.cgi?tool=echo&IDNumber=COD007079627

Back to Report Summary 
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   MAP ID# 5 Distance from Property: 0.68 mi. W

FACILITY INFORMATION
EPA ID#:    COD007079627 OWNER TYPE:  NOT REPORTED

NAME:     CROCKETT & KELLY INC OWNER NAME:   NOT REPORTED

ADDRESS:   1001 WELD CNTY RD 1 OPERATOR TYPE:  NOT REPORTED

                      ERIE, CO 80516 OPERATOR NAME:  NOT REPORTED

CONTACT NAME:     DOYLE   DUNGER

CONTACT ADDRESS:     P O BOX 750

                                          ERIE CO 80516

CONTACT PHONE:     303-666-7788

NON-NOTIFIER:     NOT A NON-NOTIFIER

DATE RECEIVED BY AGENCY:     08/10/1993

CERTIFICATION        - NO CERTIFICATION REPORTED - 

INDUSTRY CLASSIFICATION (NAICS)        - NO NAICS INFORMATION REPORTED - 

SITE HISTORY (INCLUDES GENERATORS AND NON-GENERATORS)

DATE RECEIVED BY AGENCY:     08/10/1993

NAME:     CROCKETT & KELLY INC

GENERATOR CLASSIFICATION:     NOT A GENERATOR

         CURRENT ACTIVITY INFORMATION

GENERATOR STATUS: NOT A GENERATOR         LAST UPDATED DATE: 12/01/2004

SUBJECT TO CORRECTIVE ACTION UNIVERSE: YES

TDSFs POTENTIALLY SUBJECT TO CORRECTIVE ACTION UNDER 3004 (u)/(v) UNIVERSE: NO

TDSFs ONLY SUBJECT TO CORRECTIVE ACTION UNDER DISCRETIONARY AUTHORITIES UNIVERSE: NO

NON TSDFs WHERE RCRA CORRECTIVE ACTION HAS BEEN IMPOSED UNIVERSE: YES

CORRECTIVE ACTION WORKLOAD UNIVERSE: YES 

IMPORTER: NO UNDERGROUND INJECTION: NO

MIXED WASTE GENERATOR: NO UNIVERSAL WASTE DESTINATION FACILITY: NO

RECYCLER: NO TRANSFER FACILITY: NO

TRANSPORTER: NO USED OIL FUEL BURNER: NO

ONSITE BURNER EXEMPTION: NO USED OIL PROCESSOR: NO

FURNACE EXEMPTION: NO USED OIL FUEL MARKETER TO BURNER: NO

USED OIL REFINER: NO SPECIFICATION USED OIL MARKETER: NO

USED OIL TRANSFER FACILITY: NO USED OIL TRANSPORTER: NO

           COMPLIANCE, MONITORING AND ENFORCEMENT INFORMATION

EVALUATIONS
01/29/1985 CEI   COMPLIANCE EVALUATION INSPECTION ON-SITE

01/30/1998 FCI   FOCUSED COMPLIANCE INSPECTION

02/10/2005 FUI   FOLLOW-UP INSPECTION

05/14/2004 FUI   FOLLOW-UP INSPECTION

07/13/1995 FCI   FOCUSED COMPLIANCE INSPECTION

08/25/1995 FCI   FOCUSED COMPLIANCE INSPECTION

10/06/1987 FCI   FOCUSED COMPLIANCE INSPECTION

10/22/1996 FCI   FOCUSED COMPLIANCE INSPECTION
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11/02/1994 FCI   FOCUSED COMPLIANCE INSPECTION

12/01/1994 FCI   FOCUSED COMPLIANCE INSPECTION

12/15/1986 CEI   COMPLIANCE EVALUATION INSPECTION ON-SITE

12/27/2004 FUI   FOLLOW-UP INSPECTION

VIOLATIONS
01/29/1985 262.A  GENERATORS - GENERAL

ENFORCEMENTS

06/21/1985 310  FINAL 3008(A) COMPLIANCE ORDER

           HAZARDOUS WASTE

F002 THE FOLLOWING SPENT HALOGENATED SOLVENTS: TETRACHLOROETHYLENE, METHYLENE
CHLORIDE,TRICHLOROETHYLENE, 1,1,1-TRICHLOROETHANE,CHLOROBENZENE, 1,1,2-TRICHLORO-1,2,2-
TRIFLUOROETHANE, ORTHO-DICHLOROBENZENE, TRICHLOROFLUOROMETHANE, AND 1,1,2,
TRICHLOROETHANE; ALL SPENT SOLVENT MIXTURES/BLENDS CONTAINING, BEFORE USE, A TOTAL OF TEN
PERCENT OR MORE (BY VOLUME) OF ONE OR MORE OF THE ABOVE HALOGENATED SOLVENTS OR THOSE
SOLVENTS LISTED IN F001,F004, AND F005; AND STILL BOTTOMS FROM THE RECOVERY OF THESE SPENT
SOLVENTS AND SPENT SOLVENT MIXTURES.

U226 ETHANE, 1,1,1-TRICHLORO-

U226 METHYL CHLOROFORM

UNIVERSAL WASTE        - NO UNIVERSAL WASTE REPORTED - 

CORRECTIVE ACTION AREA (RELEASE)

AREA NAME: AIR: GROUNDWATER: SOIL: SURFACE WASTE:

ENTIRE FACILITY ----- Y Y -----

GROUNDWATER ----- Y ----- -----

SOIL ----- ----- Y -----

CORRECTIVE ACTION EVENT

CA EVENT: DATE: EVENT DESCRIPTION:

CA0012 // CORRECTIVE ACTION UNIVERSE

CA002Y // REMEDIATION UNIVERSE

CA006AC 08/17/1999 TYPE OF UNIT - AREA OF CONCERN

CA006SM 06/01/1994 TYPE OF UNIT - SOLID WASTE MGMT UNIT

CA050PA 08/17/1999 RFA COMPLETED-ASSESSMENT WAS A PA-PLUS

CA075LO 06/30/1995 CA PRIORITIZATION-LOW CA PRIORITY

CA100 06/01/1994 INVESTIGATION IMPOSITION

CA100DC 05/14/2004 RFI IMPOSITION-FOCUSED DATA COLLECTION REQ STAB EVAL

CA155 01/30/1998 INVESTIGATION SUPPLEMENTAL INFO REQ BY AGENCY

CA155 11/01/1996 INVESTIGATION SUPPLEMENTAL INFO REQ BY AGENCY

CA200 11/04/1994 INVESTIGATION COMPLETE

CA225NF 06/30/1995 STABILIZATION MEASURES EVALUATION-NOT AMENABLE TO
STABILIZATION (NOT FEASIBLE)

CA250 12/19/1994 CMS IMPOSITION

CA450 12/05/1994 CORRECTIVE MEASURES DESIGN APPROVED

CA515 02/07/2005 CORRECTIVE MEASURES REPORT RECEIVED

CA550 02/07/2005 REMEDY CONSTRUCTION

CA650 07/13/1995 STABILIZATION CONSTRUCTION COMPLETED
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CA725YE 06/30/1995 HUMAN EXPOSURES CONTROLLED DETERMINATION-YES, APPLICABLE
AS OF THIS DATE

CA750YE 06/30/1995 RELEASE TO GW CONTROLLED DETERMINATION-YES, APPLICABLE AS
OF THIS DATE

CA811OM 12/09/2004 OTHER WORKPLAN RECEIVED - OPERATION AND MAINTENANCE

CA814OM 12/27/2004 OTHER WORKPLAN APPROVED

CA817OM 12/09/2004 OTHER SUPPLEMENTAL INFORMATION RECEIVED

CA999RM 02/10/2005 CA PROCESS IS TERMINATED-REMEDIAL ACTIVITIES COMPLETE

Back to Report Summary 
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This list contains sites that could not be mapped due to limited or incomplete address information.

Database
Name

Site ID# Site Name Address City/State/Zip/County

ERNSCO 581479 SITE SPECIFIC BROOMFIELD
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DOCKETS                              EPA Docket Data

VERSION DATE: 12/22/05 

The United States Environmental Protection Agency Docket data lists Civil Case Defendants, filing dates as far

back as 1971, laws broken including section, violations that occurred, pollutants involved, penalties assessed

and superfund awards by facility and location.  Please refer to ICIS database as source of current data.

EC                              Federal Engineering Institutional Control Sites

VERSION DATE: 01/14/14 

This database includes site locations where Engineering and/or Institutional Controls have been identified as part

of a selected remedy for the site as defined by United States Environmental Protection Agency official remedy

decision documents.  A site listing does not indicate that the institutional and engineering controls are currently in

place nor will be in place once the remedy is complete; it only indicates that the decision to include either of them

in the remedy is documented as of the completed date of the document.  Institutional controls are actions, such

as legal controls, that help minimize the potential for human exposure to contamination by ensuring appropriate

land or resource use.  Engineering controls include caps, barriers, or other device engineering to prevent access,

exposure, or continued migration of contamination.

LUCIS                              Land Use Control Information System

VERSION DATE: 09/01/06 

The LUCIS database is maintained by the U.S. Navy and contains information for former Base Realignment and

Closure (BRAC) properties across the United States.

MLTS                              Material Licensing Tracking System

VERSION DATE: 01/30/13 

MLTS is a list of approximately 8,100 sites which have or use radioactive materials subject to the United States

Nuclear Regulatory Commission (NRC) licensing requirements.

RCRASC                              RCRA Sites with Controls

VERSION DATE: 01/14/14 

This list of Resource Conservation and Recovery Act sites with institutional controls in place is provided by the

U.S. Environmental Protection Agency.

SFLIENS                              CERCLIS Liens

VERSION DATE: 06/08/12 

A Federal CERCLA ("Superfund") lien can exist by operation of law at any site or property at which United States
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Environmental Protection Agency has spent Superfund monies. These monies are spent to investigate and

address releases and threatened releases of contamination. CERCLIS provides information as to the identity of

these sites and properties.  This database contains those CERCLIS sites where the Lien on Property action is

complete.

TSCA                              Toxic Substance Control Act Inventory

VERSION DATE: 12/31/06 

The Toxic Substances Control Act (TSCA) was enacted in 1976 to ensure that chemicals manufactured,

imported, processed, or distributed in commerce, or used or disposed of in the United States do not pose any

unreasonable risks to human health or the environment.  TSCA section 8(b) provides the United States

Environmental Protection Agency authority to "compile, keep current, and publish a list of each chemical

substance that is manufactured or processed in the United States."  This TSCA Chemical Substance Inventory

contains non-confidential information on the production amount of toxic chemicals from each manufacturer and

importer site.

AIRSAFS                              Aerometric Information Retrieval System / Air Facility Subsystem

VERSION DATE: 04/28/14 

The United States Environmental Protection Agency (EPA) modified the Aerometric Information Retrieval

System (AIRS) to a database that exclusively tracks the compliance of stationary sources of air pollution with

EPA regulations: the Air Facility Subsystem (AFS).  Since this change in 2001, the management of the

AIRS/AFS database was assigned to EPA's Office of Enforcement and Compliance Assurance.

CDL                              Clandestine Drug Laboratory Locations

VERSION DATE: 09/06/13 

The U.S. Department of Justice ("the Department") provides this information as a public service.  It contains

addresses of some locations where law enforcement agencies reported they found chemicals or other items that

indicated the presence of either clandestine drug laboratories or dumpsites.  In most cases, the source of the

entries is not the Department, and the Department has not verified the entry and does not guarantee its

accuracy.  Members of the public must verify the accuracy of all entries by, for example, contacting local law

enforcement and local health departments.  The Department does not establish, implement, enforce, or certify

compliance with clean-up or remediation standards for contaminated sites; the public should contact a state or

local health department or environmental protection agency for that information.

ERNSCO                              Emergency Response Notification System

VERSION DATE: 07/27/14 

This National Response Center database contains data on reported releases of oil, chemical, radiological,

biological, and/or etiological discharges into the environment anywhere in the United States and its territories.

The data comes from spill reports made to the U.S. Environmental Protection Agency, U.S. Coast Guard, the

National Response Center and/or the U.S. Department of Transportation.
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HMIRSR08                              Hazardous Materials Incident Reporting System

VERSION DATE: 01/10/14 

The HMIRS database contains unintentional hazardous materials release information reported to the U.S.

Department of Transportation located in EPA Region 8.  This region includes the following states:  Colorado,

Montana, North Dakota, South Dakota, Utah, and Wyoming.

TRI                              Toxics Release Inventory

VERSION DATE: 12/31/12 

The Toxics Release Inventory, provided by the United States Environmental Protection Agency, includes data on

toxic chemical releases and waste management activities from certain industries as well as federal facilities. 

This inventory contains information about the types and amounts of toxic chemicals that are released each year

to the air, water, and land as well as information on the quantities of toxic chemicals sent to other facilities for

further waste management.

BRS                              Biennial Reporting System

VERSION DATE: 12/31/11 

The United States Environmental Protection Agency (EPA), in cooperation with the States, biennially collects

information regarding the generation, management, and final disposition of hazardous wastes regulated under

the Resource Conservation and Recovery Act of 1976 (RCRA), as amended. The Biennial Report captures

detailed data on the generation of hazardous waste from large quantity generators and data on waste

management practices from treatment, storage and disposal facilities.  Currently, the EPA states that data

collected between 1991 and 1997 was originally a part of the defunct Biennial Reporting System and is now

incorporated into the RCRAInfo data system.

HISTPST                              Historical Gas Stations

VERSION DATE: 07/01/30 

This historic directory of service stations is provided by the Cities Service Company.  The directory includes

Cities Service filling stations that were located throughout the United States in 1930.

NLRRCRAG                              No Longer Regulated RCRA Generator Facilities

VERSION DATE: 04/10/14 

This database includes RCRA Generator facilities that are no longer regulated by the United States

Environmental Protection Agency or do not meet other RCRA reporting requirements.  This listing includes

facilities that formerly generated hazardous waste.

Large Quantity Generators:  Generate 1,000 kg or more of hazardous waste during any calendar month; or

Generate more than 1 kg of acutely hazardous waste during any calendar month; or Generate more than 100 kg

of any residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land
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or water, or acutely hazardous waste during any calendar month; or Generate 1 kg or less of acutely hazardous

waste during any calendar month, and accumulate more than 1kg of acutely hazardous waste at any time; or

Generate 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the cleanup of

a spill, into or on any land or water, of acutely hazardous waste during any calendar month, and accumulated

more than 100 kg of that material at any time.

Small Quantity Generators:  Generate more than 100 and less than 1000 kilograms of hazardous waste during

any calendar month and accumulate less than 6000 kg of hazardous waste at any time; or Generate 100 kg or

less of hazardous waste during any calendar month, and accumulate more than 1000 kg of hazardous waste at

any time.

Conditionally Exempt Small Quantity Generators:  Generate 100 kilograms or less of hazardous waste per

calendar month, and accumulate 1000 kg or less of hazardous waste at any time; or Generate one kilogram or

less of acutely hazardous waste per calendar month, and accumulate at any time: 1 kg or less of acutely

hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the

cleanup of a spill, into or on any land or water, or acutely hazardous waste; or Generate 100 kg or less of any

residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land or

water, or acutely hazardous waste during any calendar month, and accumulate at any time: 1 kg or less of

acutely hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting

from the cleanup of a spill, into or on any land or water, of acutely hazardous waste.

RCRAGR08                              Resource Conservation & Recovery Act - Generator Facilities

VERSION DATE: 04/10/14 

This database includes sites listed as generators of hazardous waste (large, small, and exempt) in the RCRAInfo

system.  The United States Environmental Protection Agency defines RCRAInfo as the comprehensive

information system which provides access to data supporting the Resource Conservation and Recovery Act

(RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984.  RCRAInfo replaces the

data recording and reporting abilities of the Resource Conservation and Recovery Information System (RCRIS)

and the Biennial Reporting System (BRS).  This database includes sites located in EPA Region 8.  This region

includes the following states:  Colorado, Montana, North Dakota, South Dakota, Utah, and Wyoming.

Large Quantity Generators:  Generate 1,000 kg or more of hazardous waste during any calendar month; or

Generate more than 1 kg of acutely hazardous waste during any calendar month; or Generate more than 100 kg

of any residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land

or water, or acutely hazardous waste during any calendar month; or Generate 1 kg or less of acutely hazardous

waste during any calendar month, and accumulate more than 1kg of acutely hazardous waste at any time; or

Generate 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the cleanup of

a spill, into or on any land or water, of acutely hazardous waste during any calendar month, and accumulated

more than 100 kg of that material at any time.

Small Quantity Generators:  Generate more than 100 and less than 1000 kilograms of hazardous waste during

any calendar month and accumulate less than 6000 kg of hazardous waste at any time; or Generate 100 kg or

less of hazardous waste during any calendar month, and accumulate more than 1000 kg of hazardous waste at

any time.

Conditionally Exempt Small Quantity Generators:  Generate 100 kilograms or less of hazardous waste per

calendar month, and accumulate 1000 kg or less of hazardous waste at any time; or Generate one kilogram or

less of acutely hazardous waste per calendar month, and accumulate at any time: 1 kg or less of acutely

hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting from the
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cleanup of a spill, into or on any land or water, or acutely hazardous waste; or Generate 100 kg or less of any

residue or contaminated soil, waste or other debris resulting from the cleanup of a spill, into or on any land or

water, or acutely hazardous waste during any calendar month, and accumulate at any time: 1 kg or less of

acutely hazardous waste; or 100 kg or less of any residue or contaminated soil, waste or other debris resulting

from the cleanup of a spill, into or on any land or water, of acutely hazardous waste.

RCRANGR08                              Resource Conservation & Recovery Act - Non-Generator Facilities

VERSION DATE: 04/10/14 

This database identifies RCRAInfo system sites that only handle hazardous waste, such as transporters, without

generating any amount hazardous waste.   The United States Environmental Protection Agency defines

RCRAInfo as the comprehensive information system which provides access to data supporting the Resource

Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of

1984.  RCRAInfo replaces the data recording and reporting abilities of the Resource Conservation and Recovery

Information System (RCRIS) and the Biennial Reporting System (BRS).  This database includes sites located in

EPA Region 8.  This region includes the following states:  Colorado, Montana, North Dakota, South Dakota,

Utah, and Wyoming.

BF                              Brownfields Management System

VERSION DATE: 04/15/14 

Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the

presence or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting

in these properties takes development pressures off of undeveloped, open land, and both improves and protects

the environment.  The United States Environmental Protection Agency maintains this database to track activities

in the various brown field grant programs including grantee assessment, site cleanup and site redevelopment.

CERCLIS                              Comprehensive Environmental Response, Compensation & Liability Information System

VERSION DATE: 10/25/13 

CERCLIS is the repository for site and non-site specific Superfund information in support of the Comprehensive

Environmental Response, Compensation and Liability Act (CERCLA).  This United States Environmental

Protection Agency database contains an extract of sites that have been investigated or are in the process of

being investigated for potential environmental risk.

NFRAP                              No Further Remedial Action Planned Sites

VERSION DATE: 10/25/13 

This database includes sites which have been determined by the United States Environmental Protection

Agency, following preliminary assessment, to no longer pose a significant risk or require further activity under

CERCLA.  After initial investigation, no contamination was found, contamination was quickly removed or

contamination was not serious enough to require Federal Superfund action or NPL consideration.
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NLRRCRAT                              No Longer Regulated RCRA Non-CORRACTS TSD Facilities

VERSION DATE: 04/10/14 

This database includes RCRA Non-Corrective Action TSD facilities that are no longer regulated by the United

States Environmental Protection Agency or do not meet other RCRA reporting requirements.  This listing

includes facilities that formerly treated, stored or disposed of hazardous waste.

ODI                              Open Dump Inventory

VERSION DATE: 06/01/85 

The open dump inventory was published by the United States Environmental Protection Agency.  An “open dump”

is defined as a facility or site where solid waste is disposed of which is not a sanitary landfill which meets the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944) and which is not a

facility for disposal of hazardous waste.  This inventory has not been updated since June 1985.

RCRAT                              Resource Conservation & Recovery Act - Treatment, Storage & Disposal Facilities

VERSION DATE: 04/10/14 

This database includes Non-Corrective Action sites listed as treatment, storage and/or disposal facilities of

hazardous waste in the RCRAInfo system.  The United States Environmental Protection Agency defines

RCRAInfo as the comprehensive information system which provides access to data supporting the Resource

Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of

1984.  RCRAInfo replaces the data recording and reporting abilities of the Resource Conservation and Recovery

Information System (RCRIS) and the Biennial Reporting System (BRS).

DNPL                              Delisted National Priorities List

VERSION DATE: 10/25/13 

This database includes sites from the United States Environmental Protection Agency’s Final National Priorties

List (NPL) where remedies have proven to be satisfactory or sites where the original analyses were inaccurate,

and the site is no longer appropriate for inclusion on the NPL, and final publication in the Federal Register has

occurred.

DOD                              Department of Defense Sites

VERSION DATE: 12/01/05 

This information originates from the National Atlas of the United States Federal Lands data, which includes lands

owned or administered by the Federal government.  Army DOD, Army Corps of Engineers DOD, Air Force DOD,

Navy DOD and Marine DOD areas of 640 acres or more are included.

37 of 46

www.geo-search.com   888-396-0042

Order# 41648    Job# 91632

Target Property SummaryDatabase Findings SummaryLocatable Database FindingsReport Summary of Locatable SitesHazardous Waste Sites- Generator (HWSG)Resource Conservation & Recovery Act - Generator Facilities
(RCRAGR08)Underground Storage Tank Facilities (UST)Aboveground Storage Tank Facilities (AST)Leaking Storage Tank Facilities (LST)Resource Conservation & Recovery Act - Non-Generator Facilities

(RCRANGR08)
Resource Conservation & Recovery Act - Non-Generator Facilities

(RCRANGR08)Underground Storage Tank Facilities (UST)Hazardous Waste Sites- Corrective Action (HWSCA)No Longer Regulated RCRA Corrective Action Facilities (NLRRCRAC)Unlocatable SummaryEnvironmental Records Definitions - FEDERAL



FUDS                              Formerly Used Defense Sites

VERSION DATE: 06/01/14 

The 2012 Formerly Used Defense Sites (FUDS) inventory includes properties previously owned by or leased to

the United States and under Secretary of Defense Jurisdiction, as well as Munitions Response Areas (MRAs). 

The remediation of these properties is the responsibility of the Department of Defense.  This data is provided by

the U.S. Army Corps of Engineers (USACE), the boundaries/polygon data are based on preliminary findings and

not all properties currently have polygon data available.  DISCLAIMER: This data represents the results of data

collection/processing for a specific USACE activity and is in no way to be considered comprehensive or to be

used in any legal or official capacity as presented on this site. While the USACE has made a reasonable effort to

insure the accuracy of the maps and associated data, it should be explicitly noted that USACE makes no

warranty, representation or guaranty, either expressed or implied, as to the content, sequence, accuracy,

timeliness or completeness of any of the data provided herein. For additional information on Formerly Used

Defense Sites please contact the USACE Public Affairs Office at (202) 528-4285.

NLRRCRAC                              No Longer Regulated RCRA Corrective Action Facilities

VERSION DATE: 04/10/14 

This database includes RCRA Corrective Action facilities that are no longer regulated by the United States

Environmental Protection Agency or do not meet other RCRA reporting requirements.

NPL                              National Priorities List

VERSION DATE: 10/25/13 

This database includes United States Environmental Protection Agency (EPA) National Priorities List sites that

fall under the EPA's Superfund program, established to fund the cleanup of the most serious uncontrolled or

abandoned hazardous waste sites identified for possible long-term remedial action.

PNPL                              Proposed National Priorities List

VERSION DATE: 10/25/13 

This database contains sites proposed to be included on the National Priorities List (NPL) in the Federal

Register.  The United States Environmental Protection Agency investigates these sites to determine if they may

present long-term threats to public health or the environment.

RCRAC                              Resource Conservation & Recovery Act - Corrective Action Facilities

VERSION DATE: 04/10/14 

This database includes hazardous waste sites listed with corrective action activity in the RCRAInfo system.  The

Corrective Action Program requires owners or operators of RCRA facilities (or treatment, storage, and disposal

facilities) to investigate and cleanup contamination in order to protect human health and the environment.  The

United States Environmental Protection Agency defines RCRAInfo as the comprehensive information system
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which provides access to data supporting the Resource Conservation and Recovery Act (RCRA) of 1976 and the

Hazardous and Solid Waste Amendments (HSWA) of 1984.  RCRAInfo replaces the data recording and

reporting abilities of the Resource Conservation and Recovery Information System (RCRIS) and the Biennial

Reporting System (BRS).

RODS                              Record of Decision System

VERSION DATE: 07/01/13 

These decision documents maintained by the United States Environmental Protection Agency describe the

chosen remedy for NPL (Superfund) site remediation. They also include site history, site description, site

characteristics, community participation, enforcement activities, past and present activities, contaminated media,

the contaminants present, and scope and role of response action.
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ASBESTOS                              Asbestos Abatement and Demolition Projects

VERSION DATE: 07/08/14 

The Colorado Department of Public Health and Environment’s Air Pollution Control Division assists schools and

businesses to comply with air pollution laws regulating asbestos and asbestos containing materials.  The

regulation that governs asbestos in Colorado is the Colorado Air Quality Control Commission s Regulation No. 8,

Part B, "Emission Standards for Asbestos."  Notification is required for all demolitions of all facilities and all

asbestos abatement projects that exceed the trigger levels, whatever is the lesser quantity. The notification

requirements apply to both friable and non-friable asbestos materials. This database contains those related

projects since January 2008.

COVENANTS                              Environmental Real Covenants List

VERSION DATE: 03/31/14 

Senate Bill 01-145 gave authority to the Colorado Department of Public Health and Environment to approve

requests to restrict the future use of a property using an enforceable agreement called an environmental

covenant.  These covenants, which are recorded with the deed and run with the land, provide a mechanism to

ensure that institutional controls that are part of environmental remediation projects are properly implemented

and that engineered structures are protected and maintained, so that implemented remedies continue to be

protective of human health and the environment for as long as any residual contamination remains a risk.

UMTS                              Uranium Mill Tailings Sites

VERSION DATE: 08/09/02 

There were nine uranium mill tailings sites in Colorado designated for cleanup under the federal Uranium Mill

Tailings Radiation Control Act. These nine sites, know commonly as UMTRA sites, were remediated jointly by

the State of Colorado and the U.S. Department of Energy during the late 1980's and early 1990's. Mill tailings

were removed from 8 of the mill sites and relocated in engineered disposal cells. A disposal cell is designed to

encapsulate the material, reduce radon emanation, and prevent the movement of water through the material. At

one site, Maybell, CO, the tailings were stabilized in-place at the mill site. After remediation of the tailings was

completed, the State and DOE began to investigate the residual impacts to groundwater at the mill sites. The

groundwater phase of the UMTRA program is on-going.  This database was provided by the Colorado

Department of Public Health and Environment.

APCDP                              Air Pollution Control Division Permitted Facilities

VERSION DATE: 07/01/14 

The Stationary Sources Program, located within the Air Pollution Control Division of the Colorado Department of

Public Health and Environment, evaluates and develops air permits for stationary sources in Colorado.  The

program inspects sources to determine compliance with air regulations and permit conditions, and maintains a

computerized inventory of air pollution emissions throughout the state.
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CDL                              Clandestine Drug Laboratory Locations

VERSION DATE: 04/28/14 

This list of Methamphetamine lab seizures is provided by multiple sources: the North Metro Task Force, FACTS

(Forensic Applications Consulting Technologies, Inc) and the Colorado Springs Police Department.  The North

Metro Task Force list of Methamphetamine labs were seized between 2001 and 2010.  The North Metro area

includes the following Cities and Counties of Colorado: Adams County, Broomfield, Brighton, Commerce City,

Federal Heights, Northglenn, Thornton, and Westminster.  According to Section 2 of Colorado Revised Statutes:

"25-18.5-103.  Discovery of an illegal drug laboratory - property owner - clean-up - liability.  (1) (a) Upon

notification from a peace officer that chemicals, equipment, or supplies indicative of an illegal drug laboratory are

located on a property, or when an illegal drug laboratory used to manufacture methamphetamine is otherwise

discovered and the property owner has received notice, the owner of any contaminated property shall meet the

cleanup standards for property established by the board in section 25-18.5-102".  The FACTS and Colorado

Springs Police Department Methamphetamine labs were seized between 2001 and 2014.

CLEANERS                              Dry Cleaning Facilities

VERSION DATE: 07/01/14 

This database contains dry cleaners which have obtained an air permit through the Air Pollution Control Division

at the Colorado Department of Public Health and Environment.

SPILLS                              Spills Listing

VERSION DATE: 06/19/14 

The Colorado Department of Public Health and Environment's Division of Emergency Preparedness and

Response maintains this listing of chemical spills and/or releases.

AST                              Aboveground Storage Tank Facilities

VERSION DATE: 08/28/14 

The Oil and Public Safety Division of the Colorado Department of Labor and Employment maintains this list of

aboveground storage tank (AST) facilities.  This AST database also includes other types of storage tank facilities

such as liquefied petroleum gas (LPG), vehicle tank meters (VTM), and compressed natural gas facilities.

HWSG                              Hazardous Waste Sites- Generator

VERSION DATE: 06/30/03 

The Resource Conservation and Recovery Act (RCRA) was enacted by congress in 1976, followed by the

promulgation of implementing regulations in 1980.  In 1984, the State was authorized by EPA to implement the

RCRA program in Colorado on their behalf.   This facility listing includes RCRA sites listed as generators of

hazardous waste (Small Quantity Generators and Large Quantity Generators) and was provided by the Colorado

Department of Public Health and Environment.
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Small Quantity Generators (SQG) generate, in any calendar month, more than 100 kg (220 lbs.) but less than

1,000 kg (2,200 lbs.) of RCRA hazardous waste; and generate, in any calendar month, or accumulate at any

time, no more than 1 kg (2.2 lbs.) of acute hazardous waste and no more than 100 kg (220 lbs.) of material from

the cleanup of a spill of acute hazardous waste; and accumulate on-site no more than 6000 kg (13,200 lbs) of

hazardous waste at any one time; or, the site is a Small Quantity Generator if the site met all other criteria for a

Conditionally Exempt Small Quantity Generator, but accumulated, at any time, more than 1,000 kg (2,200 lbs.) of

RCRA hazardous waste. 

Large Quantity Generators (LQG) generate, in any calendar month, 1,000 kg (2,200 lbs.) or more of RCRA

hazardous waste; or generate, in any calendar month, or accumulated at any time, more than 1 kg (2.2 lbs.) of

RCRA acute hazardous waste; or generate, in any calendar month, or accumulated at any time, more than 100

kg (220 lbs.) of spill cleanup material contaminated with RCRA acute hazardous waste.

UST                              Underground Storage Tank Facilities

VERSION DATE: 08/28/14 

The Oil and Public Safety Division of the Colorado Department of Labor and Employment maintains this list of

underground storage tank facilities.

HISTSWLF                              Historical Solid Waste Landfills

VERSION DATE: NR 

This historical solid waste landfills database contains data from the Hazardous Materials Waste Management

Division (HMWMD) of the Colorado Department of Public Health and other various state and local agencies. In

the early 1980s, the HMWMD conducted a survey of staff members and local agencies to compile this listing of

sites that were known or thought to have waste issues.  This Solid Waste Historical Data is not considered

complete or verifiable and has not been maintained since the late 1980s.  The HMWMD is not responsible and

shall not be liable to the used for damages of any kind arising out of the use of this data or information.

HWSTSD                              Hazardous Waste Sites- Treatment, Storage & Disposal

VERSION DATE: 06/30/03 

The Resource Conservation and Recovery Act (RCRA) was enacted by congress in 1976, followed by the

promulgation of implementing regulations in 1980.  In 1984, the State was authorized by EPA to implement the

RCRA program in Colorado on their behalf.  TSD facilities treat, store, dispose, or recycle hazardous waste on

site in units and therefore are subject to RCRA permitting requirements.  Historic TSDs are facilities that have

completed closure and/or post-closure of the RCRA Subtitle C Regulated Unit(s) or the

Treatment/Storage/Disposal Unit is no longer regulated.  This database was provided by the Colorado

Department of Public Health and Environment.

LST                              Leaking Storage Tank Facilities

VERSION DATE: 08/28/14 

The Oil and Public Safety Division of the Colorado Department of Labor and Employment maintains this list of
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leaking aboveground and underground storage tank facilities.

LUSTTRUST                              Leaking Underground Storage Tanks Trust Fund Sites

VERSION DATE: 01/01/00 

Suspected tank leaks have been discovered at the sites included in this database, but the facility responsible for

the leak has not been identified.  The state's investigtion and search for responsible parties is paid for out of the

state's Leaking Underground Storage Tank (LUST) Trust Fund.  This database was provided by the Colorado

Department of Labor & Employment, Division of Oil and Public Safety, State Fund Section and is no longer

updated.

METHANESITES                              Methane Gas Study Sites

VERSION DATE: 01/01/81 

This Investigation of Methane Gas Hazards report was prepared by the Denver Office of Emergency

Preparedness in 1981.  The purpose of this study was to assess the actual and potential generation, migration,

explosive and related problems associated with specified landfills, and to identify existing and potential problems,

suggested strategies to prevent, abate, and control such problems and recommend investigative and monitoring

functions as may be deemed necessary.   The Colorado Department of Health selected eight landfills as

priorities due to population density and potential hazards to population and property.

SWF                              Solid Waste Facilities

VERSION DATE: 08/18/14 

The Colorado Department of Public Health and Environment maintains this database of active solid waste

disposal facilities, transfer stations, recyclers, waste tire registrants, and waste grease registrants.

VCRA                              Voluntary Cleanup and Redevelopment Program Sites

VERSION DATE: 08/14/14 

This site listing is provided by the Colorado Department of Public Health and Environment (CDPHE) and

includes both voluntary cleanup and brownfield properties.  The Voluntary Cleanup and Redevelopment program

was created in 1994. The objective of the program is to facilitate the redevelopment and transfer of contaminated

properties.  Properties that sit untouched because of their real or perceived contamination can be rehabilitated

using the CDPHE's Brownfields Program in conjunction with the Voluntary Cleanup Program.  Cleanup decisions

are based on existing standards and the proposed use of the property.  The actual cleanup and verification is the

owner's responsibility.

HWSCA                              Hazardous Waste Sites- Corrective Action

VERSION DATE: 06/30/03 

The Resource Conservation and Recovery Act (RCRA) was enacted by congress in 1976, followed by the

43 of 46

www.geo-search.com   888-396-0042

Order# 41648    Job# 91632

Target Property SummaryDatabase Findings SummaryLocatable Database FindingsReport Summary of Locatable SitesHazardous Waste Sites- Generator (HWSG)Resource Conservation & Recovery Act - Generator Facilities
(RCRAGR08)Underground Storage Tank Facilities (UST)Aboveground Storage Tank Facilities (AST)Leaking Storage Tank Facilities (LST)Resource Conservation & Recovery Act - Non-Generator Facilities

(RCRANGR08)
Resource Conservation & Recovery Act - Non-Generator Facilities

(RCRANGR08)Underground Storage Tank Facilities (UST)Hazardous Waste Sites- Corrective Action (HWSCA)No Longer Regulated RCRA Corrective Action Facilities (NLRRCRAC)Unlocatable SummaryEnvironmental Records Definitions - FEDERALEnvironmental Records Definitions - STATE (CO)



promulgation of implementing regulations in 1980.  In 1984, the Hazardous and Solid Waste Amendments

(HSWA) were added to RCRA providing for corrective action at facilities subject to RCRA.  That same year, the

State was authorized by EPA to implement the RCRA program in Colorado on their behalf.  Corrective action

may be implemented as part of a RCRA Hazardous Waste Permit, an Order, or a Corrective Action Plan

pursuant to the Colorado Hazardous Waste Regulations.  Corrective action is the process by which regulated

facilities investigate and remediate, as necessary, all contamination (soil, ground water, surface water, air)

associated with their releases into the environment.  Historic Corrective Action Sites are facilities that have

completed the RCRA Subtitle C corrective Action process.  This database was provided by the Colorado

Department of Public Health and Environment.

SF                              Superfund Sites

VERSION DATE: 06/01/03 

This listing contains active, deleted and proposed "Superfund" hazardous waste sites, as well as those sites

identified through the Natural Resource Damages section of Superfund legislation and one Private Non-

Superfund Cleanup site.  A site qualifies for the National Priorities List (NPL or Superfund list) when the U.S.

Environmental Protection Agency (EPA) determines there is a release or threatened release of hazardous

substances that may endanger public health, welfare or the environment. In Colorado, the lead agency for

Superfund remediation may be either the EPA or the Colorado Department of Public Health and Environment.
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WCSWF                              Weld County Solid Waste Facilities

VERSION DATE: 08/03/09 

This listing of solid waste facilities is provided by the Weld County Public Health Department.
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USTR08                              Underground Storage Tanks On Tribal Lands

VERSION DATE: 11/25/13 

This database, provided by the United States Environmental Protection Agency (EPA), contains underground

storage tanks on Tribal lands located in EPA Region 8.  This region includes the following states:  Colorado,

Montana, North Dakota, South Dakota, Utah, and Wyoming.

LUSTR08                              Leaking Underground Storage Tanks On Tribal Lands

VERSION DATE: 11/25/13 

This database, provided by the United States Environmental Protection Agency (EPA), contains leaking

underground storage tanks on Tribal lands located in EPA Region 8.  This region includes the following states: 

Colorado, Montana, North Dakota, South Dakota, Utah, and Wyoming.

ODINDIAN                              Open Dump Inventory on Tribal Lands

VERSION DATE: 11/08/06 

This Indian Health Service database contains information about facilities and sites on tribal lands where solid

waste is disposed of, which are not sanitary landfills or hazardous waste disposal facilities, and which meet the

criteria promulgated under section 4004 of the Solid Waste Disposal Act (42 U.S.C. 6944).

INDIANRES                              Indian Reservations

VERSION DATE: 01/01/00 

The Department of Interior and Bureau of Indian Affairs maintains this database that includes American Indian

Reservations, off-reservation trust lands, public domain allotments, Alaska Native Regional Corporations and

Recognized State Reservations.
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EDUCATION 
 

B.S. Environmental Engineering 
University of New Hampshire 

Durham, NH 2010 
 

TRAINING &  
CERTIFICATIONS 

 
40 Hour OSHA Training 

 
Engineer-in Training,  

State of New Hampshire Serial No. 5359 
 

PROFESSIONAL  
AFFILIATIONS 

 
National Groundwater  
Association (NGWA) 

 

PROFESSIONAL SUMMARY 
 
Mr. Branch recently joined CTL | Thompson 
with over two years of previous experience 
providing environmental consulting 
throughout New York, New Jersey and 
Connecticut.   
 
Currently, as a Staff Engineer/Geologist for 
CTL’s Denver-based environmental 
consulting division, his responsibilities are 
primarily providing Phase I environmental 
site assessments and Phase II due diligence 
reports. 
 
Mr. Branch’s experience includes Phase I 
and II environmental site assessments, 
underground storage tank removals and site 
characterization and remediation.   

PROJECT EXPERIENCE 
 
5th and Walnut Parking Garage, Auraria Higher Education Center, Denver, Colorado 
Served as site geologist during subsurface investigation activities to determine the extent of 
PAH contamination previously encountered in test borings and pits.  Oversight of drilling, 
logging and field screening of soils, lab analysis and groundwater flow determination were all 
conducted during the Phase II investigation.  The findings of this investigation indicated that 
the site was not a source of contamination and was likely downgradient from an unidentified 
source. 

 
Baptist Community Center, Mount Vernon, New York 
Performed Phase I ESA for a Baptist church and community center in Mount Vernon.  A Phase 
I was required prior to bank approval of a refinanced loan due to environmental concerns due 
to site being located in a historically industrial area.  Site assessment proved there were no 
RECs in the immediate area except for the heating oil UST located onsite that advised to be 
removed.  Following recommendations from our Phase I ESA the loan was approved. 
 
Rochester Avenue apartments, Brooklyn, New York 
Served as project manager of a vacant previously developed lot in Brooklyn proposed for 
residential redevelopment.  Site characterization, organization of contractors, oversight of soil 
removal, air quality monitoring, end-point soil and soil vapor sampling, vapor system design 
and summary report were all part of my duties during this project. 
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EDUCATION 
 

B.S. Engineering and Policy 
Washington University, St. Louis, MO, 1993 

 
TRAINING & CERTIFICATIONS 

 
40 Hour OSHA Training 

 

Confined Space Training 
 

Mold Remediation Technician Training 
 

Principals of Forced Air Remediation 
 

Asbestos Inspector #775 Management Planner 
 

Air Monitoring Specialist 
 

PROFESSIONAL REGISTRATION 
 

Registered Professional Engineer, Colorado No. 36223 
 

PROFESSIONAL SOCIETIES 
 

American Society of Civil Engineers 
 

American Society of Foundation Engineers 
 

Colorado Hazardous Waste Management Society 

PROFESSIONAL SUMMARY 
 
Mr. Wardlow joined CTL|Thompson, Inc. in 2004, 
having ten years of previous experience providing 
environmental consulting throughout Colorado. He 
currently serves as the Division Manager for 
CTL|Thompson’s Denver-based Environmental 
Consulting Division, which includes staff 
supervision, project management, and business 
marketing. Mr. Wardlow has a variety of technical 
expertise in Phase I and II Environmental Site 
Assessments, underground storage tank 
removals, site characterizations, CDPHE 
Voluntary Cleanup applications, mold and 
moisture evaluations, and asbestos consulting 
services.  Mr. Wardlow reviews and stamps Phase 
I and II studies that CTL|Thompson publishes, 
making sure that the latest regulations and 
standards are followed.  He has developed a 
reputation as a consistent and reliable consultant 
for his clients, which include builders, lenders, 
attorneys, and government representatives. He 
encompasses a variety of project experience 
including transportation facilities, municipal 
buildings, residential developments, historical 
sites, medical facilities, and wastewater treatment 
plants.  

PROJECT EXPERIENCE 

Rose Medical Center, Aurora, Colorado -  
Served as Project Manager for removal of this backup generator tank.  Mr. Wardlow was able to negotiate closure of 
the site even though residual diesel and PAH contamination remained.  This was accomplished by demonstrating the 
lack of impact to ground water, the inapplicability and uncertainty of certain soil standards, the lack of impact on 
proposed use, and by submitting a materials management and health and safety plan for proposed construction. 

Aurora Academy Charter School, Aurora, Colorado -  
Served as Project Manager for this voluntary study arising out of a concern of a TCE plume from the nearby Lowry site. 
Ground water sampling and characterization followed by soil vapor sampling indicated that the impact to a proposed 
gymnasium addition from solvent vapors was negligible.  Served as head liaison to CDPHE personnel, detailing the site 
activities in a face-to-face meeting.  CDPHE personnel issued a No Further Action letter to the school within one week 
of the meeting.  

Roaring Fork Transportation Authority, Aspen, Colorado - 
Served as Project Engineer for Roaring Fork Transportation Authority during the Environmental Consultation phase of 
the project. This project involved designing a treatment process for wash down waters and other waste streams. This 
will enable the client to abandon the septic field properly and switch its service over to Aspen Wastewater.  
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Troxel Residential Property, Gardner, Colorado - 
As Project Manager, Mr. Wardlow was able to coordinate a contractor and obtain an UST Closure permit on an 
expedited basis.  Extensive soil removal was needed at this UST installation in Carbondale, Colorado.  Diesel-
contaminated soils were segregated and characterized properly.  The client was able to obtain tank closure on a 
rapid turnaround basis. 

3960 High Street, Denver, Colorado - 
Currently serving as Project Manager for a Phase I ESA, Phase II ESA and an UST removal.  Phase II ESA was 
performed out of concern of prolonged industrial use on site and surrounding area.  CTL discovered Carbon 
Tetrachloride and Chloroform above ground water standards, but in keeping up with the latest regulatory revision 
of March 2005 and by staying in contact with regulators, CTL was able to demonstrate that the more stringent 
standard of Carbon Tet is inapplicable, and that Chloroform is ubiquitous in lab results.  Client successfully sold  
this industrial property. 

Governor’s Mansion, Denver, Colorado - 
Project Manager for removal of a 1,000-gallon gasoline tank, and a second, 500-gallon waste oil tank that was 
discovered. Closure was obtained. 

3500 South Clarkson, Denver, Colorado -  
Project Manager for a soil and ground water study.  This involved concerns by Swedish Hospital of a historical 
gas station at the specific site. Temporary monitoring wells were installed around the site of the project and the 
ground water was tested. The ground water was discovered to be un-impacted and the client purchased the site 
successfully.  
 

Highlands Ranch and Grant Ranch Subdivisions, Denver Area, Colorado - 
Project Manager and reviewer for over 200 mold and moisture intrusion evaluations for various builders.  Projects 
have included an initial evaluation with air sampling, a perimeter drain observation, a post-mitigation observation, 
and followup sampling and placement of a temperature and humidity datalogger in the crawl space.  Other 
evaluations throughout a given house have included roof leaks, elevated humidity in the attic, foul odors from 
sump pits and other locations, window flashing, and drainage issues. 
 

Hotel Building, Aspen, Colorado - 
Project Engineer for mold and moisture consultation.  This consultation was performed in association with 
contractor remodeling of the building.  CTL|T assisted in evaluating moisture intrusion pathways such as roof 
flashing.  CTL|T gathered engineering information and air sampling data into a report detailing the recommended 
remediation protocols.  CTL|T performed a follow-up evaluation and sampling after remediation, documenting that 
remediation was performed to industry standards.  The contractor was able to proceed with the remodel, putting 
previously abandoned hotel space into profitable use. 
 
Beacon Point, Aurora, Colorado - 
Project Engineer and Reviewer for storm water consultation for a residential developer.  Reviewed the 
Storm Water Management Plan (SWMP) after development and before initial application to the state.  
Reviews the SWMP to reflect changing site conditions.  Also provides general consultation to the client 
during construction, offering erosion and sediment control alternatives. 
 
Denver Federal Center, Colorado – 
Project Engineer for development of the SWMP for the general contractor.  Project involves 
reconstruction of roads, parking lots, and utilities.  This federal project is administered directly by the 
EPA.  Mr. Wardlow provided senior review and oversight for development of the SWMP 
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ERO Resources Corp. 

 September 28, 2015 

To: Matt Deibel, Highway 7 and Bonanza, LLC 

From: Denise Larson, ERO Resources Corporation 

Re: Wetland Assessment – Sierra Vista Property, Weld County, Colorado 

Background 
Highway 7 and Bonanza, LLC retained ERO Resources Corporation (ERO) to conduct 

a wetland delineation for a parcel northwest of Highway 7 and Weld County Road 3 in 

Weld County, Colorado (project area; Figure 1).  On September 9, 2015, Hidde 

Snieder with ERO surveyed the project area for wetlands, streambeds, and open water 

(2015 site visit).  ERO assumes the landowner or municipality is responsible for 

obtaining all federal, state, and local permits associated with the project. 

The natural resources and associated regulations described in this memo are valid as of 

the date of this memo and may be relied upon for the specific use for which it was 

prepared by ERO under contract to Highway 7 and Bonanza, LLC.  Because of their 

dynamic natures, site conditions and regulations should be reconfirmed by a qualified 

consultant before relying on this memo for a use other than that for which ERO was 

contracted. 

General Description of Project Area 

Project Area Location 

The project area is in Section 31, Township 1 North, Range 68 West of the 6th 

Principal Meridian in Weld County, Colorado (Figure 1).  The UTM coordinates of 

the approximate center of the project area are NAD 83; 496513mE, 4427982mN, Zone 

13N.  The latitude/longitude of the project area is 40.002125°N/105.040935°W.  The 

elevation of the project area is about 5,200 feet.   

Site Description 

The project area is bounded by residential development to the north and south, a 

storage yard and residential development to the east, and undeveloped land to the 

west.  The Tri-County Airport is northwest of the project area.  

The vegetation within the project area consists of common prairie and pasture grasses 

including blue grama (Bouteloua gracilis), sideoats grama (Bouteloua curtipendula), 

crested wheatgrass (Agropyron desertorum), cheatgrass (Bromus tectorum), western 

wheatgrass (Pascopyrum smithii), slender wheatgrass (Elymus trachycaulus), and 

switchgrass (Panicum virgatum) (Photos 1 and 2).  The noxious weeds diffuse 

knapweed (Acosta diffusa) and field bindweed (Convolvulus arvensis) are also present.  

Yucca (Yucca glauca), rabbitbrush (Chrysothamnus sp.), three leaf sumac (Rhus 

trilobata), and prickly pear (Opuntia sp.) are also prevalent in the project area.  A 

small tributary to Coal Creek crosses the southwest corner of the project area with 
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wetlands throughout the majority of its reach.  The wetlands range from 5 to 20 feet 

wide within the project area and are dominated by broadleaf cattail (Typha latifolia) 

with some patches of sandbar willow (Salix exigua) (Photos 3 and 4).  The soils are 

classified as Samsil-Shingle complex (U.S. Department of Agriculture (USDA), 

Natural Resource Conservation Service (NRCS) 2015a). 

Wetlands and Waters of the U.S.  

Background 

ERO conducted the wetland delineation following the methods for routine on-site 

wetland determinations in areas of less than 5 acres as described in the 1987 Corps of 

Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) and used 

methods in the Regional Supplement to the Corps of Engineers Wetland Delineation 

Manual: Great Plains Region (Version 2.0) (U.S. Army Corps of Engineers (Corps) 

2010) to record data on vegetation, soils, and hydrology on routine determination 

forms (Appendix A).  Wetlands were determined based on the presence of three 

wetland indicators: hydrophytic vegetation, hydric soils, and wetland hydrology.  

Wetland boundaries were determined by a visible change in vegetation community, 

topographic changes, and other visible distinctions between wetlands and uplands.   

The wetland indicator status of plant species was identified using the National 

Wetland Plant List (Lichvar 2014), taxonomy was determined using Colorado Flora: 

Eastern Slope (Weber and Wittmann 2012), and nomenclature was determined using 

PLANTS Database (USDA, NRCS 2015b).  Wetlands were classified according to the 

U.S. Fish and Wildlife Service’s (Service) Cowardin classification system (Cowardin 

et al. 1979).  Hydric soils were identified using field observation for hydric soil 

indicators accepted by the Corps.  A Munsell soil color chart was used to determine 

soil color.  Wetland locations and classifications were supported by U.S. Geological 

Survey (USGS) topographic maps, aerial photography, and the Soil Survey (USDA, 

NRCS 2015b). 

Intermittent, ephemeral, and perennial drainages with characteristics of a defined 

streambed, streambank, ordinary high water mark (OHWM), and other erosional 

features also were identified.  The Corps defines “stream bed” as the substrate of the 

stream channel between the OHWMs.  The substrate may be bedrock or inorganic 

particles that range in size from clay to boulders.  The Corps defines “ordinary high 

water mark” as that line on the shore established by the fluctuations of water and 

indicated by physical characteristics such as a clear natural line impressed on the bank, 

shelving, changes in the soil character, destruction of terrestrial vegetation, presence 

of litter and debris, or other appropriate means that consider the characteristics of the 

surrounding areas (33 CFR 328.3(e)).   

The dimensions of drainages with these characteristics and the boundaries of identified 

wetlands either were drawn onto aerial photographs or mapped using a Global 

Positioning System (GPS) unit.  GPS data were differentially corrected using the 

CompassCom base station.  All differential correction was completed using Trimble 

Pathfinder Office 5.4 software.  GPS data were incorporated onto base mapping using 

ARC Geographic Information System software. 
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Currently, the Corps bases its jurisdictional determinations on the 2007 guidance.  On 

May 27, 2015, the Corps and Environmental Protection Agency (EPA) jointly 

published a final rule defining the phrase “waters of the United States” under the 

federal Clean Water Act.  However, on August 27, 2015, a federal district court in 

North Dakota granted a preliminary injunction blocking implementation of the new 

rule defining “waters of the United States” in the 13 states that joined the suit 

(including Colorado).  Under the order issued by the District Court of North Dakota, 

the parties that obtained the preliminary injunction are not subject to the new rule, and 

instead continue to be subject to the prior regulation.  In light of the order, the EPA 

and Corps will continue to implement the prior regulation in the 13 states that joined 

the suit.  While ERO may provide its opinion on the likely jurisdictional status of 

wetlands and waters, the Corps makes the final determination of jurisdiction based on 

the current rulings. 

To assist the Corps in making a preliminary jurisdictional determination, ERO 

reviewed the proximity and potential surface water connection of wetlands to known 

jurisdictional waters of the U.S. using aerial photo interpretation, landowner 

information, and information from the wetland delineation.  Data were collected in the 

project area to document the characteristics of uplands and potential wetlands.  Two 

data points were established in the project area and were given labels that correspond 

to a location shown on Figure 2 and a routine wetland determination form (Appendix 

A).  The following sections contain information on potential surface water connections 

of wetlands and other waters within the project area.   

Project Area Conditions 

Streams, Open Water, and Wetlands 

A tributary to Coal Creek flows along the southern border of the project area.  The 

tributary to Coal Creek is shown on the Erie USGS topographic quadrangle as an 

intermittent drainage that connects to Coal Creek, which connects to Boulder Creek, 

which connects to the South Platte River; all of these water bodies are considered 

jurisdictional waters of the U.S.  Within the project area, ERO mapped a total of 0.233 

acre of wetlands (Figure 2). 

Vegetation 

A wetland occurs within the tributary to Coal Creek within the project area.  The 

wetland is classified as persistent emergent (Cowardin et al. 1979).  Broadleaf cattail 

(obligate wetland) is the dominant species in the wetland. 

Soils 

Data were collected from two locations in the project area (Figure 2)—one within the 

wetland (DP1) and one within the uplands (DP2) (Figure 2).  Because of the 

dominance of hydrophytic vegetation and the presence of hydrology, hydric soils were 

assumed; therefore, no soil data were collected within DP1.  Data collected from DP2 

had a matrix color of 10YR3/2 and did not contain any hydric soil indicators.  
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Hydrology 

The soils at DP1 in the project area were saturated or shallowly inundated at the time 

of the 2015 site visit.  Hydrologic indicators observed at DP1 and within the 

delineated wetland include surface water, a high water table, saturation, and drainage 

patterns.  No wetland hydrology indicators were observed at DP2.  In addition to a 

lack of hydrology indicators, DP2 lacked hydrophytic vegetation and hydric soils and, 

as a result, ERO determined DP2 was not a wetland.  

Recommendations 
If any work is planned within the wetland and open water areas, a jurisdictional 

determination should be requested from the Corps.  If these areas are considered 

jurisdictional, a Section 404 permit would be required for the placement of fill or 

dredged material within the wetland or below the OHWM.  If these areas are 

determined nonjurisdictional, or if no work is planned within them, no action is 

necessary.  Based on the proposed plans provided by the Client on September 25, 

2013 (attached at the end of this report), the project would not impact the wetlands on 

the property. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC 
(excluding FAC ):                                                   (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is 3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                             )                         % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                               = Total Cover 
Sapling/Shrub Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
Herb Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                            

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Sierra Vista Erie, Weld County 9-9-15
Highway 7 and Bonanza, LLC Co DP1

Hidde Snieder Section 31, T1N, R68W
Stream Concave 1

G 40.0007000 -105.0439833 NAD83
Samsil-Shingle complex

N N N
N N N

1

1

1

5x5ft.

Rumex crispus
80
5

85

Y
N

OBL
FAC

15

Typha latifolia
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Gleyed Matrix (S4)        1 cm Muck (A9) (LRR I, J) 
       Histic Epipedon (A2)        Sandy Redox (S5)        Coast Prairie Redox (A16) (LRR F, G, H) 
       Black Histic (A3)        Stripped Matrix (S6)        Dark Surface (S7)  (LRR G) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1)        High Plains Depressions (F16)  
       Stratified Layers (A5) (LRR F)        Loamy Gleyed Matrix (F2)             (LRR H outside of MLRA 72 & 73) 
       1 cm Muck (A9) (LRR F, G, H)        Depleted Matrix (F3)        Reduced Vertic (F18)  
       Depleted Below Dark Surface (A11)         Redox Dark Surface (F6)        Red Parent Material (TF2)  
       Thick Dark Surface (A12)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 
       Sandy Mucky Mineral (S1)        Redox Depressions (F8)        Other (Explain in Remarks) 
       2.5 cm Mucky Peat or Peat (S2) (LRR G, H)        High Plains Depressions (F16) 3Indicators of hydrophytic vegetation and 
       5 cm Mucky Peat or Peat (S3) (LRR F)              (MLRA 72 & 73 of LRR H)  wetland hydrology must be present,  
         unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                 Secondary Indicators (minimum of two required) 
       Surface Water (A1)        Salt Crust (B11)        Surface Soil Cracks (B6) 
       High Water Table (A2)        Aquatic Invertebrates (B13)        Sparsely Vegetated Concave Surface (B8) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Water Marks (B1)        Dry-Season Water Table (C2)        Oxidized Rhizospheres on Living Roots (C3) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)           (where tilled)   
       Drift Deposits (B3)           (where not tilled)        Crayfish Burrows (C8) 
       Algal Mat or Crust (B4)        Presence of Reduced Iron (C4)        Saturation Visible on Aerial Imagery (C9) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Frost-Heave Hummocks (D7)  (LRR F) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 

 

 

 

 

DP1

Did not dig due to inundation and dominance of obligate wetland vegetation.

-

inundated with flowing water
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC 
(excluding FAC ):                                                   (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is 3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                             )                         % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                               = Total Cover 
Sapling/Shrub Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                               = Total Cover 
Herb Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
9.                                                                                                                                               
10.                                                                                                                                             
                                                                                                               = Total Cover 
Woody Vine Stratum   (Plot size:                             ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                               = Total Cover 
% Bare Ground in Herb Stratum                            

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Sierra Vista Erie, Weld County 9-9-15
Highway 7 and Bonanza, LLC Co DP2

Hidde Snieder Section 31, T1N, R68W
Hillslope Concave 4

G 40.0007194 105.0439556 NAD83
Samsil-Shingle complex

N N N
N N N

0

3

15ft. 0

Symphoricarpos occidentalis
10
20

30

Y
Y

FACU
UPL

Rosa woodsii

0
0
5 15

5ft. 45 180

Cirsium arvense
Conyza canadensis
Rumex crispus
Carduus nutans

35
25
5
5
5

75

Y
Y
N
N
N

UPL
FACU
FACU
FAC
FACU

55 275
105 470

4.61

25

Bromus tectorum
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Gleyed Matrix (S4)        1 cm Muck (A9) (LRR I, J) 
       Histic Epipedon (A2)        Sandy Redox (S5)        Coast Prairie Redox (A16) (LRR F, G, H) 
       Black Histic (A3)        Stripped Matrix (S6)        Dark Surface (S7)  (LRR G) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1)        High Plains Depressions (F16)  
       Stratified Layers (A5) (LRR F)        Loamy Gleyed Matrix (F2)             (LRR H outside of MLRA 72 & 73) 
       1 cm Muck (A9) (LRR F, G, H)        Depleted Matrix (F3)        Reduced Vertic (F18)  
       Depleted Below Dark Surface (A11)         Redox Dark Surface (F6)        Red Parent Material (TF2)  
       Thick Dark Surface (A12)        Depleted Dark Surface (F7)        Very Shallow Dark Surface (TF12) 
       Sandy Mucky Mineral (S1)        Redox Depressions (F8)        Other (Explain in Remarks) 
       2.5 cm Mucky Peat or Peat (S2) (LRR G, H)        High Plains Depressions (F16) 3Indicators of hydrophytic vegetation and 
       5 cm Mucky Peat or Peat (S3) (LRR F)              (MLRA 72 & 73 of LRR H)  wetland hydrology must be present,  
         unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                 Secondary Indicators (minimum of two required) 
       Surface Water (A1)        Salt Crust (B11)        Surface Soil Cracks (B6) 
       High Water Table (A2)        Aquatic Invertebrates (B13)        Sparsely Vegetated Concave Surface (B8) 
       Saturation (A3)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Water Marks (B1)        Dry-Season Water Table (C2)        Oxidized Rhizospheres on Living Roots (C3) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)           (where tilled)   
       Drift Deposits (B3)           (where not tilled)        Crayfish Burrows (C8) 
       Algal Mat or Crust (B4)        Presence of Reduced Iron (C4)        Saturation Visible on Aerial Imagery (C9) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Geomorphic Position (D2) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
       Water-Stained Leaves (B9)         Frost-Heave Hummocks (D7)  (LRR F) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
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PHOTO LOG

SIERRA VISTA

WELD COUNTY, COLORADO

SEPTEMBER 9, 2015

Photo 1 - Overview of the project area uplands consisting of a mixture of native and 
introduced grassland vegetation.  View is to the west.

Photo 2 - Overview of the project area consisting primarily of upland grasslands.  
View is to the east. 



PHOTO LOG

SIERRA VISTA

WELD COUNTY, COLORADO

SEPTEMBER 9, 2015

Photo 3 - Cattail wetlands within the Coal Creek tributary in the southwestern corner of the
project area.  View is to the west.

Photo 4 - Overview of the vegetation along the Coal Creek tributary.  View is to the east.



Limits of
Wetlands
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Sierra Vista
Transportation Impact Study

ALDRIDGE TRANSPORTATION CONSULTANTS, LLC PAGE 1

1. Introduction

This report examines the traffic impact associated with the construction of Sierra

Vista in Erie, Colorado. The project is located on the northwest corner of SH-7 and

Bonanza Drive. The aerial photo shows the location and general vicinity of the

project.

The proposed development of the site is single-family residential and

neighborhood commercial center. The residential area features 202 homes and the

commercial of 5.5 acres will allow about 50,000 square feet of

commercial/shopping center uses. The development plan proposes two primary

accesses from Bonanza Drive. The first will be approximately 375 feet from SH-7

and the second further north at approximately 650 feet from the first.

A third access is available from SH-7 approximately 1,200 feet west of Bonanza

Drive. It is a 3/4 movement and CDOT approved per the SH-7 Access Control
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Plan. The timetable for placement of the 3/4 movement access is unknown.

Nevertheless, it will not be open in the initial phases of development.

SH-7 is a two-lane, undivided state highway roadway that carries approximately

20,000 AADT in this section of the roadway. It is designated as a Principal Arterial

NR-A per the CDOT Access Code. The posted speed limit is 55 mph. Bonanza

Drive is a two-lane collector according to the Town of Erie Transportation Master

Plan (2008). It currently carries approximately 2,500 ADT and the speed limit is

35 mph.

The traffic operations analysis herein examined the existing condition, a 2020 5-

year horizon scenario, and a 20-year horizon 2035 scenario. The future scenarios

assumed full build out of the property including the commercial area.
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2. Project Trip Generation and Design Hour Volumes

The project’s trip generation calculates from rates and values found in the ITE

Trip Generation Manual, 9th Edition. The proposed site plan has 202 single-

family residences and approximately 50,000 square feet of commercial/shopping

center use. The chart below shows the trip generation for average weekday (ADT)

and AM and PM peak hours.

Trip Generation Worksheet

AM PM

ITE Code Land Use Unit Quantity ADT In Out In Out

210 Single Family DU 202 9.52 0.19 0.56 0.63 0.37

1,923 38 114 127 75

820 Commercial KSF 50 42.70 0.60 0.36 1.78 1.93

2,135 30 18 89 97

4,058 68 132 216 171Total Trips

Average Weekday

As the PM peak hour trips are higher than the AM peak hour, the PM peak hour is

the design hour volume (DHV). An analysis of the AM peak hour impacts was

prepared to review and check the proposed intersection design and traffic control.

Although there will be internal trips of approximately 10 percent and pass-by trips

associated with the commercial area, to be conservative in the analysis these

reductions were not taken.

3. Trip Distribution and Assignment

The trip distribution and assignment is based on the location of streets and

highways (including access to I-25) and employment and shopping in the

surrounding area. It also considers the current turning movements at the

intersection of SH-7/Bonanza/Lowell. The assumption is that 50 percent will

originate to/from the west, and approximately 30 to 40 percent to/from the east.



Sierra Vista
Transportation Impact Study

ALDRIDGE TRANSPORTATION CONSULTANTS, LLC PAGE 4

The remaining 10 to 20 percent or so will orient north and south on Bonanza Drive

and Lowell Blvd.

The distribution and assignment of site-generated trips for the AM and PM peak

hours are shown on the following graphics

Assignment of AM Peak Hour Trips
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4. Existing and Projected Traffic Volumes

All Traffic Data took traffic counts at the intersection SH-7 and Bonanza Drive on

December 11, 2014. The counts for the existing AM and PM peak hours are shown

in the following graphics and on the Synchro graphics in the appendix. Operations

models were prepared using Synchro v8. The existing LOS at each intersection is

C in both the AM and PM peak hours.

Assignment of PM Peak Hour Trips
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The intersection features 500-foot left a

approach, a 750-foot left turn lane and a 2

approach. The northbound approach is com

a continuous right turn lane. The southbou

through and left turn lane. The lane is wi

right turns. The westbound departures feat

the eastbound acceleration lane becomes a

The Town of Erie Transportation Master

2030, and 2060 (highly speculative full bu

analysis). The forecast volumes in the mas

SH-7 Access Control Plan provide some

and the access plan plans show that traff

double in 20 years (a growth factor of 2.0

are below existing and were not used. Fo

1.2 was used. The following graphics show

projections.

Existing AM
PAGE 6

nd right turn lanes on the eastbound

50-foot right turn lane on the westbound

plete with a 500-foot left turn lane and

nd approach is essentially a shared right,

de enough for a minimal storage of the

ures an acceleration lane of 350 feet and

second through lane.

Plan (2008) provides forecasts for 2015,

ild-out of the Town and not used in this

ter plan, CDOT growth factors, and the

control points for this analysis. CDOT

ic on SH-7 in this area is projected to

). The master plan projections for 2030

r the 5-year analysis, a growth factor of

the 2020 and 2035 AM and PM traffic

Existing PM



Sierra Vista
Transportation Impact Study

ALDRIDGE TRANSPORTATION CONSULTANTS, LLC PAGE 7

2020 AM Peak Hour

2020 PM Peak Hour
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2035 AM Peak Hour

2035 PM Peak Hour
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5. Capacity and Level of Service (LOS) Analysis

A series of Synchro v8 traffic operations and SimTraffic simulation models were

prepared to analyze the traffic operations of each scenario. The operations analysis

is used to determine the veracity of access locations, type of traffic control, and

intersection geometry. It also provides several key indicators on arterial traffic

flow, level of service, signal coordination, and queuing data.

Synchro v8 is based on procedures and methodologies referenced from the

Highway Capacity Manual 2010 (HCM). It rates intersection operations using a

determination of level of service (LOS). LOS is letter rating from A to F. LOS A

indicates free-flow traffic conditions and no delay at intersections. LOS F is heavy

traffic congestion with significant delay. LOS is provided for the overall operations

at signalized intersections. LOS D is generally the benchmark for acceptable

signalized intersection operations during the weekday AM/PM peak hours. The

critical movement, not the overall, provides the LOS rating for unsignalized

intersections, which is generally a left turn out from the minor street. Caution must

be used when evaluating the LOS at unsignalized intersections particularly when

LOS F is shown. In case of an LOS F, the HCM1 suggests that other evaluation

measures should be considered such as the control delay, volume over capacity

ratio, and the 95th percentile queue length to make the most effective traffic control

decision. LOS F at unsignalized intersections is normal for the weekday peak hour.

The operations analysis data are presented on Synchro graphics in the appendix

along with the Synchro worksheet reports.

1 Highway Capacity Manual 2010 page 19-40
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The table below on the next page provides a Level of Service summary of the

unsignalized and signalized intersections. If an LOS F appears, the control delay

in seconds per vehicle and the 95th percentile queue length is shown as well.

The operations analysis demonstrates that acceptable operating conditions in all

the AM and PM peak hours are achievable.

Intersection AM PM AM PM AM PM

SH-7 / Bonanza C/32.2 C/22.1 E/55.9 C/29.8 D/37.4 C/28.2

Bonanza / South Entrance n/a n/a A/9.9 A/9.8 A/9.9 A/9.8

Bonanza / North Entrance n/a n/a A/9.6 A/9.3 A/9.6 A/9.3

SH-7 / 3/4 Movement n/a n/a E/42.7 C/19.2 E/38.2 C/18.3

Existing 2020 2035

Level of Service Summary
LOS/Control Delay (s)
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5. Roadway Design

The Town of Erie Transportation Master Plan provides recommended

cross-sections for Bonanza Drive and internal streets within Sierra Vista.

These recommendations are consistent with the master plan roadway design

requirements.

For the internal streets, the local street cross-section as illustrated in the

master plan’s Figure 21 would serve the streets that have residential

driveways fronting the street. This section is specifically designed to

provide access to properties.

.

For the collector type streets, the cross-section in the master plan shown in

Figure 17 below would serve as the connector between the arterial and local

streets. This type of street is without parking and does not provide direct

access to property.
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For the collector type streets in the commercial area and the commercial

entrance from Bonanza Drive, the cross-section in the master plan shown in

Figure 20 on the next page includes a center turn lane for direct access to

commercial property. Adjustments to this cross-section can be made to add

on street parking where desired. This cross-section would also be

appropriate for Bonanza Drive along the property frontage.

Auxiliary Lane Design Requirements

SH-7 is categorized as an NR-A and the auxiliary lane design requirements

are specified in the State Highway Access Code. Posted at 55 mph the

deceleration lane length is 600 feet including an 18.5:1 taper. The left turn

lanes require additional length for storage.

No auxiliary lanes are necessary on Bonanza Drive at the North and South

Entrances. The two-way left turn is sufficient for the left in movements. The

right turn in movement volume is too small to warrant an exclusive lane.
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8. Summary, Conclusions and Recommendations

This traffic analysis demonstrates that the traffic generated by Sierra Vista can be

accommodated within acceptable operating parameters provided the

recommended improvements below are made.

1) No improvements to SH-7 as an NR-A type roadway are necessary within the

5-year design horizon. After that, the roadway will require widening and

redesign of the intersection turning lanes.

2) Bonanza Drive should be improved to the collector standard with a two-way

center turn lane to up the North Entrance. At the intersection with SH-7, a left

turn lane and right turn lane should be included. These can be a minimal 150

feet of storage.

3) The internal streets should be built to the 60 foot local standard.

In conclusion, this report finds that the roadway layout in the site plan and the

recommended accesses will operate at an acceptable level of service and that

overall traffic flow on the adjacent streets and intersections would be efficiently

served by the proposed improvements.
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APPENDIX



SV EX AM
1/13/2015

JMWA 1/13/2015
Aldridge Transportation Consultants, LLC

L
o
w

e
ll

35
9 58 84

19
499
126

87
848
12195880

0
644

SH-7

1287
0

3
/4

m
o
v
e
m

e
n
t

0

0 89

North Ent. 0
0

1570
B

o
n
a
n
z
a

0 89
South Ent. 0

0

1570



SV EX AM

3: Lowell /Bonanza & SH-7 1/13/2015

ATC Synchro 8 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 19 499 126 87 848 12 359 58 84 19 58 80
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 21 542 137 95 922 13 390 63 91 21 63 87
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 143 958 814 373 1001 851 475 635 539 81 214 235
Arrive On Green 0.02 0.51 0.51 0.04 0.54 0.54 0.16 0.34 0.34 0.15 0.15 0.15
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 1774 1863 1583 279 1439 1583

Grp Volume(v), veh/h 21 542 137 95 922 13 390 63 91 84 0 87
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 1863 1583 1774 1863 1583 1718 0 1583
Q Serve(g_s), s 0.6 22.8 5.3 2.8 51.9 0.4 18.0 2.6 4.6 0.0 0.0 5.7
Cycle Q Clear(g_c), s 0.6 22.8 5.3 2.8 51.9 0.4 18.0 2.6 4.6 4.6 0.0 5.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.25 1.00
Lane Grp Cap(c), veh/h 143 958 814 373 1001 851 475 635 539 295 0 235
V/C Ratio(X) 0.15 0.57 0.17 0.25 0.92 0.02 0.82 0.10 0.17 0.29 0.00 0.37
Avail Cap(c_a), veh/h 175 1042 885 379 1058 899 475 635 539 295 0 235
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.7 19.1 14.8 14.4 24.2 12.3 35.2 25.7 26.4 43.5 0.0 43.9
Incr Delay (d2), s/veh 0.5 0.6 0.1 0.4 12.4 0.0 10.9 0.3 0.7 2.4 0.0 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 11.9 2.3 1.4 29.8 0.2 4.5 1.4 2.1 2.6 0.0 2.8
LnGrp Delay(d),s/veh 24.2 19.7 14.9 14.8 36.7 12.4 46.1 26.1 27.1 45.9 0.0 48.3
LnGrp LOS C B B B D B D C C D D

Approach Vol, veh/h 700 1030 544 171
Approach Delay, s/veh 18.9 34.3 40.6 47.1
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 43.0 8.6 62.8 22.0 21.0 5.9 65.5
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 39.0 5.0 64.0 18.0 17.0 4.0 65.0
Max Q Clear Time (g_c+I1), s 6.6 4.8 24.8 20.0 7.7 2.6 53.9
Green Ext Time (p_c), s 1.5 0.0 16.3 0.0 0.9 0.0 7.6

Intersection Summary

HCM 2010 Ctrl Delay 32.2
HCM 2010 LOS C
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ATC Synchro 8 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 64 897 383 89 619 13 143 57 89 16 40 43
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 70 975 416 97 673 14 155 62 97 17 43 47
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 405 1116 948 189 1123 955 347 481 409 95 216 254
Arrive On Green 0.03 0.60 0.60 0.04 0.60 0.60 0.06 0.26 0.26 0.16 0.16 0.16
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 1774 1863 1583 337 1349 1583

Grp Volume(v), veh/h 70 975 416 97 673 14 155 62 97 60 0 47
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 1863 1583 1774 1863 1583 1686 0 1583
Q Serve(g_s), s 1.7 49.4 16.0 2.4 25.2 0.4 7.0 2.9 5.4 0.0 0.0 2.9
Cycle Q Clear(g_c), s 1.7 49.4 16.0 2.4 25.2 0.4 7.0 2.9 5.4 3.1 0.0 2.9
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.28 1.00
Lane Grp Cap(c), veh/h 405 1116 948 189 1123 955 347 481 409 312 0 254
V/C Ratio(X) 0.17 0.87 0.44 0.51 0.60 0.01 0.45 0.13 0.24 0.19 0.00 0.19
Avail Cap(c_a), veh/h 412 1245 1058 189 1245 1058 347 481 409 312 0 254
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 11.0 18.9 12.2 22.4 13.8 8.9 36.2 31.9 32.9 40.9 0.0 40.8
Incr Delay (d2), s/veh 0.2 6.6 0.3 2.4 0.7 0.0 0.9 0.6 1.4 1.4 0.0 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 27.2 7.0 1.9 13.1 0.2 0.9 1.6 2.5 1.7 0.0 1.4
LnGrp Delay(d),s/veh 11.2 25.5 12.6 24.8 14.5 8.9 37.1 32.5 34.2 42.2 0.0 42.4
LnGrp LOS B C B C B A D C C D D

Approach Vol, veh/h 1461 784 314 107
Approach Delay, s/veh 21.2 15.7 35.3 42.3
Approach LOS C B D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 33.0 8.0 71.2 11.0 22.0 7.5 71.7
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 29.0 4.0 75.0 7.0 18.0 4.0 75.0
Max Q Clear Time (g_c+I1), s 7.4 4.4 51.4 9.0 5.1 3.7 27.2
Green Ext Time (p_c), s 1.1 0.0 15.8 0.0 0.9 0.0 23.9

Intersection Summary

HCM 2010 Ctrl Delay 22.1
HCM 2010 LOS C
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3: Lowell /Bonanza & SH-7 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 39 499 126 87 848 32 359 66 84 65 78 106
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 42 651 137 95 1106 35 390 72 91 71 85 115
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 105 1024 870 340 1049 891 354 579 492 134 129 226
Arrive On Green 0.03 0.55 0.55 0.04 0.56 0.56 0.13 0.31 0.31 0.14 0.14 0.14
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 1774 1863 1583 629 900 1583

Grp Volume(v), veh/h 42 651 137 95 1106 35 390 72 91 156 0 115
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 1863 1583 1774 1863 1583 1530 0 1583
Q Serve(g_s), s 1.2 28.8 5.1 2.8 67.0 1.2 16.0 3.3 5.0 10.1 0.0 8.0
Cycle Q Clear(g_c), s 1.2 28.8 5.1 2.8 67.0 1.2 16.0 3.3 5.0 11.5 0.0 8.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.46 1.00
Lane Grp Cap(c), veh/h 105 1024 870 340 1049 891 354 579 492 263 0 226
V/C Ratio(X) 0.40 0.64 0.16 0.28 1.05 0.04 1.10 0.12 0.18 0.59 0.00 0.51
Avail Cap(c_a), veh/h 120 1024 870 361 1049 891 354 579 492 263 0 226
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 29.0 18.5 13.2 14.7 26.0 11.6 40.9 29.4 30.0 48.5 0.0 47.1
Incr Delay (d2), s/veh 2.4 1.3 0.1 0.4 43.4 0.0 78.3 0.4 0.8 9.5 0.0 7.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 15.0 2.2 1.4 46.7 0.5 7.7 1.8 2.3 5.6 0.0 4.0
LnGrp Delay(d),s/veh 31.4 19.9 13.3 15.1 69.4 11.6 119.2 29.8 30.8 58.0 0.0 55.1
LnGrp LOS C B B B F B F C C E E

Approach Vol, veh/h 830 1236 553 271
Approach Delay, s/veh 19.4 63.6 93.0 56.8
Approach LOS B E F E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 41.0 8.6 69.4 20.0 21.0 7.0 71.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 37.0 6.0 65.0 16.0 17.0 4.0 67.0
Max Q Clear Time (g_c+I1), s 7.0 4.8 30.8 18.0 13.5 3.2 69.0
Green Ext Time (p_c), s 2.1 0.0 20.7 0.0 0.7 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 55.9
HCM 2010 LOS E
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ATC Synchro 8 Light Report
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Intersection

Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 10 644 1287 10 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 400 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 840 1679 11 0 22

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 1679 0 - 0 2541 1679
Stage 1 - - - - 1679 -
Stage 2 - - - - 862 -

Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 381 - - - 30 117

Stage 1 - - - - 166 -
Stage 2 - - - - 414 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 381 - - - 29 117
Mov Cap-2 Maneuver - - - - 29 -

Stage 1 - - - - 166 -
Stage 2 - - - - 402 -

Approach EB WB SB

HCM Control Delay, s 0.2 0 42.7
HCM LOS E

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 381 - - - 117
HCM Lane V/C Ratio 0.029 - - - 0.186
HCM Control Delay (s) 14.7 - - - 42.7
HCM Lane LOS B - - - E
HCM 95th %tile Q(veh) 0.1 - - - 0.6



SV 2020 AM

8: North Ent. 1/13/2015
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Intersection

Int Delay, s/veh 2

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 46 24 94 162 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 50 26 102 176 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 333 179 182 0 - 0
Stage 1 179 - - - - -
Stage 2 154 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 662 864 1393 - - -

Stage 1 852 - - - - -
Stage 2 874 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 649 864 1393 - - -
Mov Cap-2 Maneuver 686 - - - - -

Stage 1 852 - - - - -
Stage 2 857 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.6 1.6 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1393 - 843 - -
HCM Lane V/C Ratio 0.019 - 0.066 - -
HCM Control Delay (s) 7.6 0 9.6 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -



SV 2020 AM

10: Bonanza & South Ent. 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 5

Intersection

Int Delay, s/veh 1.8

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 46 24 113 203 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 50 26 123 221 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 398 223 226 0 - 0
Stage 1 223 - - - - -
Stage 2 175 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 607 817 1342 - - -

Stage 1 814 - - - - -
Stage 2 855 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 594 817 1342 - - -
Mov Cap-2 Maneuver 648 - - - - -

Stage 1 814 - - - - -
Stage 2 837 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.9 1.4 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1342 - 797 - -
HCM Lane V/C Ratio 0.019 - 0.07 - -
HCM Control Delay (s) 7.7 0 9.9 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -
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3: Lowell /Bonanza & SH-7 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 142 897 383 89 619 71 143 87 89 71 40 78
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 154 1170 416 97 807 77 155 95 97 77 43 85
Adj No. of Lanes 1 1 1 1 1 1 1 1 1 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 365 1203 1023 136 1177 1000 213 408 347 174 87 240
Arrive On Green 0.05 0.65 0.65 0.03 0.63 0.63 0.03 0.22 0.22 0.15 0.15 0.15
Sat Flow, veh/h 1774 1863 1583 1774 1863 1583 1774 1863 1583 821 574 1583

Grp Volume(v), veh/h 154 1170 416 97 807 77 155 95 97 120 0 85
Grp Sat Flow(s),veh/h/ln 1774 1863 1583 1774 1863 1583 1774 1863 1583 1395 0 1583
Q Serve(g_s), s 3.6 70.9 15.0 2.3 33.4 2.2 4.0 5.0 6.0 8.1 0.0 5.7
Cycle Q Clear(g_c), s 3.6 70.9 15.0 2.3 33.4 2.2 4.0 5.0 6.0 9.3 0.0 5.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.64 1.00
Lane Grp Cap(c), veh/h 365 1203 1023 136 1177 1000 213 408 347 261 0 240
V/C Ratio(X) 0.42 0.97 0.41 0.71 0.69 0.08 0.73 0.23 0.28 0.46 0.00 0.35
Avail Cap(c_a), veh/h 414 1224 1041 136 1177 1000 213 408 347 261 0 240
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.9 20.0 10.1 30.2 14.2 8.5 48.2 38.1 38.5 46.5 0.0 45.1
Incr Delay (d2), s/veh 0.8 19.2 0.3 16.1 1.7 0.0 11.8 1.3 2.0 5.7 0.0 4.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.9 42.5 6.5 2.6 17.6 1.0 3.8 2.7 2.8 4.0 0.0 2.8
LnGrp Delay(d),s/veh 13.7 39.2 10.3 46.4 15.9 8.5 60.0 39.5 40.5 52.2 0.0 49.2
LnGrp LOS B D B D B A E D D D D

Approach Vol, veh/h 1740 981 347 205
Approach Delay, s/veh 30.0 18.3 49.0 50.9
Approach LOS C B D D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 30.0 8.0 80.7 8.0 22.0 9.7 79.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 26.0 4.0 78.0 4.0 18.0 9.0 73.0
Max Q Clear Time (g_c+I1), s 8.0 4.3 72.9 6.0 11.3 5.6 35.4
Green Ext Time (p_c), s 1.7 0.0 3.7 0.0 1.0 0.1 27.5

Intersection Summary

HCM 2010 Ctrl Delay 29.8
HCM 2010 LOS C



SV 2020 PM

6: SH-7 & 3/4 movement 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 3

Intersection

Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 30 1344 805 30 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 400 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 1753 1050 33 0 22

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 1050 0 - 0 2868 1050
Stage 1 - - - - 1050 -
Stage 2 - - - - 1818 -

Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 663 - - - 18 276

Stage 1 - - - - 337 -
Stage 2 - - - - 142 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 663 - - - 17 276
Mov Cap-2 Maneuver - - - - 17 -

Stage 1 - - - - 337 -
Stage 2 - - - - 135 -

Approach EB WB SB

HCM Control Delay, s 0.2 0 19.2
HCM LOS C

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 663 - - - 276
HCM Lane V/C Ratio 0.049 - - - 0.079
HCM Control Delay (s) 10.7 - - - 19.2
HCM Lane LOS B - - - C
HCM 95th %tile Q(veh) 0.2 - - - 0.3



SV 2020 PM

8: North Ent. 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 4

Intersection

Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 42 63 139 104 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 46 68 151 113 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 404 116 118 0 - 0
Stage 1 116 - - - - -
Stage 2 288 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 603 936 1470 - - -

Stage 1 909 - - - - -
Stage 2 761 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 573 936 1470 - - -
Mov Cap-2 Maneuver 618 - - - - -

Stage 1 909 - - - - -
Stage 2 723 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.3 2.4 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1470 - 887 - -
HCM Lane V/C Ratio 0.047 - 0.058 - -
HCM Control Delay (s) 7.6 0 9.3 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -



SV 2020 PM

10: Bonanza & South Ent. 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 5

Intersection

Int Delay, s/veh 3.4

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 103 103 197 131 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 112 112 214 142 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 583 145 148 0 - 0
Stage 1 145 - - - - -
Stage 2 438 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 475 902 1434 - - -

Stage 1 882 - - - - -
Stage 2 651 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 433 902 1434 - - -
Mov Cap-2 Maneuver 503 - - - - -

Stage 1 882 - - - - -
Stage 2 593 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.8 2.7 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1434 - 870 - -
HCM Lane V/C Ratio 0.078 - 0.135 - -
HCM Control Delay (s) 7.7 0 9.8 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.3 - 0.5 - -



SV 2035 AM
1/13/2015

JMWA 1/13/2015
Aldridge Transportation Consultants, LLC
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SV 2035 AM

3: Lowell /Bonanza & SH-7 1/13/2015

1/12/2015 Baseline Synchro 8 Light Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 39 499 126 87 848 32 359 66 84 65 78 106
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 42 1085 137 95 1843 35 390 72 91 71 85 115
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 114 1850 828 273 1902 851 399 627 533 134 129 226
Arrive On Green 0.03 0.52 0.52 0.04 0.54 0.54 0.16 0.34 0.34 0.14 0.14 0.14
Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 1863 1583 629 901 1583

Grp Volume(v), veh/h 42 1085 137 95 1843 35 390 72 91 156 0 115
Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1863 1583 1530 0 1583
Q Serve(g_s), s 1.3 25.1 5.4 2.9 59.8 1.2 19.0 3.2 4.8 10.1 0.0 8.0
Cycle Q Clear(g_c), s 1.3 25.1 5.4 2.9 59.8 1.2 19.0 3.2 4.8 11.5 0.0 8.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.46 1.00
Lane Grp Cap(c), veh/h 114 1850 828 273 1902 851 399 627 533 263 0 226
V/C Ratio(X) 0.37 0.59 0.17 0.35 0.97 0.04 0.98 0.11 0.17 0.59 0.00 0.51
Avail Cap(c_a), veh/h 129 1850 828 292 1905 852 399 627 533 263 0 226
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.3 19.5 14.8 15.4 26.5 13.0 38.3 27.2 27.8 48.4 0.0 47.1
Incr Delay (d2), s/veh 2.0 0.5 0.1 0.8 14.0 0.0 38.9 0.4 0.7 9.5 0.0 7.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 12.3 2.4 1.5 32.6 0.5 7.8 1.7 2.2 5.6 0.0 4.0
LnGrp Delay(d),s/veh 30.3 20.0 14.9 16.1 40.6 13.0 77.3 27.6 28.5 57.9 0.0 55.0
LnGrp LOS C C B B D B E C C E D

Approach Vol, veh/h 1264 1973 553 271
Approach Delay, s/veh 19.8 38.9 62.8 56.7
Approach LOS B D E E

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 44.0 8.7 66.1 23.0 21.0 7.0 67.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 40.0 6.0 62.0 19.0 17.0 4.0 64.0
Max Q Clear Time (g_c+I1), s 6.8 4.9 27.1 21.0 13.5 3.3 61.8
Green Ext Time (p_c), s 2.1 0.0 30.5 0.0 0.7 0.0 2.1

Intersection Summary

HCM 2010 Ctrl Delay 37.4
HCM 2010 LOS D



SV 2035 AM

6: SH-7 & 3/4 movement 1/13/2015

1/12/2015 Baseline Synchro 8 Light Report
Page 3

Intersection

Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 10 644 1287 10 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 400 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 11 1400 2798 11 0 22

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 2798 0 - 0 3520 1399
Stage 1 - - - - 2798 -
Stage 2 - - - - 722 -

Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 136 - - - 5 130

Stage 1 - - - - 32 -
Stage 2 - - - - 442 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 136 - - - 5 130
Mov Cap-2 Maneuver - - - - 5 -

Stage 1 - - - - 32 -
Stage 2 - - - - 406 -

Approach EB WB SB

HCM Control Delay, s 0.3 0 38.2
HCM LOS E

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 136 - - - 130
HCM Lane V/C Ratio 0.08 - - - 0.167
HCM Control Delay (s) 33.8 - - - 38.2
HCM Lane LOS D - - - E
HCM 95th %tile Q(veh) 0.3 - - - 0.6



SV 2035 AM

8: North Ent. 1/13/2015

1/12/2015 Baseline Synchro 8 Light Report
Page 4

Intersection

Int Delay, s/veh 2

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 46 24 94 162 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 50 26 102 176 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 333 179 182 0 - 0
Stage 1 179 - - - - -
Stage 2 154 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 662 864 1393 - - -

Stage 1 852 - - - - -
Stage 2 874 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 649 864 1393 - - -
Mov Cap-2 Maneuver 686 - - - - -

Stage 1 852 - - - - -
Stage 2 857 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.6 1.6 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1393 - 843 - -
HCM Lane V/C Ratio 0.019 - 0.066 - -
HCM Control Delay (s) 7.6 0 9.6 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -



SV 2035 AM

10: Bonanza & South Ent. 1/13/2015

1/12/2015 Baseline Synchro 8 Light Report
Page 5

Intersection

Int Delay, s/veh 1.8

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 46 24 113 203 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 50 26 123 221 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 398 223 226 0 - 0
Stage 1 223 - - - - -
Stage 2 175 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 607 817 1342 - - -

Stage 1 814 - - - - -
Stage 2 855 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 594 817 1342 - - -
Mov Cap-2 Maneuver 648 - - - - -

Stage 1 814 - - - - -
Stage 2 837 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.9 1.4 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1342 - 797 - -
HCM Lane V/C Ratio 0.019 - 0.07 - -
HCM Control Delay (s) 7.7 0 9.9 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -



SV 2035 PM
1/13/2015

JMWA 1/13/2015
Aldridge Transportation Consultants, LLC

L
o
w

e
ll

14
3 87 89

142
1794

383

89
1238
71714078

30
2688

SH-7

1610
30

3
/4

m
o
v
e
m

e
n
t

20

63 13
9

North Ent. 5
42

1045
B

o
n
a
n
z
a

10
3

19
7

South Ent. 5
103

1315



SV 2035 PM

3: Lowell /Bonanza & SH-7 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (veh/h) 142 897 383 89 619 71 143 87 89 71 40 78
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1863 1863 1863 1863 1863 1863 1863 1900 1863 1863
Adj Flow Rate, veh/h 154 1950 416 97 1346 77 155 95 97 77 43 85
Adj No. of Lanes 1 2 1 1 2 1 1 1 1 0 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 251 2043 914 136 2028 907 324 530 451 185 93 260
Arrive On Green 0.04 0.58 0.58 0.04 0.57 0.57 0.09 0.28 0.28 0.16 0.16 0.16
Sat Flow, veh/h 1774 3539 1583 1774 3539 1583 1774 1863 1583 825 567 1583

Grp Volume(v), veh/h 154 1950 416 97 1346 77 155 95 97 120 0 85
Grp Sat Flow(s),veh/h/ln 1774 1770 1583 1774 1770 1583 1774 1863 1583 1392 0 1583
Q Serve(g_s), s 4.4 62.0 18.0 2.7 31.3 2.6 8.4 4.6 5.6 8.1 0.0 5.7
Cycle Q Clear(g_c), s 4.4 62.0 18.0 2.7 31.3 2.6 8.4 4.6 5.6 9.2 0.0 5.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 0.64 1.00
Lane Grp Cap(c), veh/h 251 2043 914 136 2028 907 324 530 451 278 0 260
V/C Ratio(X) 0.61 0.95 0.46 0.71 0.66 0.08 0.48 0.18 0.22 0.43 0.00 0.33
Avail Cap(c_a), veh/h 251 2045 915 143 2045 915 363 530 451 278 0 260
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 16.7 23.8 14.5 28.9 17.6 11.4 35.7 32.2 32.6 45.4 0.0 44.1
Incr Delay (d2), s/veh 4.4 11.1 0.4 14.6 0.8 0.0 1.1 0.7 1.1 4.8 0.0 3.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 33.2 7.9 2.4 15.4 1.1 4.2 2.5 2.6 4.0 0.0 2.7
LnGrp Delay(d),s/veh 21.0 34.9 14.8 43.5 18.4 11.5 36.8 32.9 33.6 50.3 0.0 47.4
LnGrp LOS C C B D B B D C C D D

Approach Vol, veh/h 2520 1520 347 205
Approach Delay, s/veh 30.7 19.6 34.8 49.1
Approach LOS C B C D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 38.0 8.5 72.9 14.4 23.6 9.0 72.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 34.0 5.0 69.0 13.0 17.0 5.0 69.0
Max Q Clear Time (g_c+I1), s 7.6 4.7 64.0 10.4 11.2 6.4 33.3
Green Ext Time (p_c), s 1.9 0.0 5.0 0.1 0.9 0.0 33.6

Intersection Summary

HCM 2010 Ctrl Delay 28.2
HCM 2010 LOS C



SV 2035 PM

6: SH-7 & 3/4 movement 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 3

Intersection

Int Delay, s/veh 0.2

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 30 1344 805 30 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 400 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 2922 1750 33 0 22

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 1750 0 - 0 3276 875
Stage 1 - - - - 1750 -
Stage 2 - - - - 1526 -

Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 354 - - - 7 292

Stage 1 - - - - 125 -
Stage 2 - - - - 166 -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 354 - - - 6 292
Mov Cap-2 Maneuver - - - - 6 -

Stage 1 - - - - 125 -
Stage 2 - - - - 151 -

Approach EB WB SB

HCM Control Delay, s 0.2 0 18.3
HCM LOS C

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 354 - - - 292
HCM Lane V/C Ratio 0.092 - - - 0.074
HCM Control Delay (s) 16.2 - - - 18.3
HCM Lane LOS C - - - C
HCM 95th %tile Q(veh) 0.3 - - - 0.2



SV 2035 PM

8: North Ent. 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 4

Intersection

Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 42 63 139 104 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 46 68 151 113 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 404 116 118 0 - 0
Stage 1 116 - - - - -
Stage 2 288 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 603 936 1470 - - -

Stage 1 909 - - - - -
Stage 2 761 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 573 936 1470 - - -
Mov Cap-2 Maneuver 618 - - - - -

Stage 1 909 - - - - -
Stage 2 723 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.3 2.4 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1470 - 887 - -
HCM Lane V/C Ratio 0.047 - 0.058 - -
HCM Control Delay (s) 7.6 0 9.3 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -



SV 2035 PM

10: Bonanza & South Ent. 1/13/2015

ATC Synchro 8 Light Report
jmwa Page 5

Intersection

Int Delay, s/veh 3.4

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 5 103 103 197 131 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 112 112 214 142 5

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 583 145 148 0 - 0
Stage 1 145 - - - - -
Stage 2 438 - - - - -

Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 475 902 1434 - - -

Stage 1 882 - - - - -
Stage 2 651 - - - - -

Platoon blocked, % - - -
Mov Cap-1 Maneuver 433 902 1434 - - -
Mov Cap-2 Maneuver 503 - - - - -

Stage 1 882 - - - - -
Stage 2 593 - - - - -

Approach EB NB SB

HCM Control Delay, s 9.8 2.7 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR

Capacity (veh/h) 1434 - 870 - -
HCM Lane V/C Ratio 0.078 - 0.135 - -
HCM Control Delay (s) 7.7 0 9.8 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.3 - 0.5 - -



File Name : #1 LOWELL&SH7AM
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Groups Printed- Class 1
LOWELL BLVD

Southbound
SH 7

Westbound
LOWELL BLVD

Northbound
SH 7

Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

07:00 AM 26 18 3 0 0 206 25 0 22 6 72 0 13 107 5 0 503
07:15 AM 21 17 4 0 0 220 19 0 17 11 92 0 19 111 2 0 533
07:30 AM 34 20 6 0 3 213 22 0 20 22 90 0 39 124 7 0 600
07:45 AM 12 8 2 0 2 207 21 0 28 19 88 0 39 135 2 0 563

Total 93 63 15 0 5 846 87 0 87 58 342 0 110 477 16 0 2199

08:00 AM 13 13 7 0 7 208 25 1 19 6 89 0 29 129 8 0 554
08:15 AM 19 4 2 0 1 160 25 0 18 4 80 0 23 115 6 0 457
08:30 AM 20 7 4 0 8 193 26 0 16 4 78 0 39 103 4 1 503
08:45 AM 7 8 7 0 4 137 24 0 18 3 50 0 31 113 7 1 410

Total 59 32 20 0 20 698 100 1 71 17 297 0 122 460 25 2 1924

Grand Total 152 95 35 0 25 1544 187 1 158 75 639 0 232 937 41 2 4123
Apprch % 53.9 33.7 12.4 0 1.4 87.9 10.6 0.1 18.1 8.6 73.3 0 19.1 77.3 3.4 0.2  

Total % 3.7 2.3 0.8 0 0.6 37.4 4.5 0 3.8 1.8 15.5 0 5.6 22.7 1 0
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LOWELL BLVD
Southbound

SH 7
Westbound

LOWELL BLVD
Northbound

SH 7
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 21 17 4 0 42 0 220 19 0 239 17 11 92 0 120 19 111 2 0 132 533
07:30 AM 34 20 6 0 60 3 213 22 0 238 20 22 90 0 132 39 124 7 0 170 600
07:45 AM 12 8 2 0 22 2 207 21 0 230 28 19 88 0 135 39 135 2 0 176 563
08:00 AM 13 13 7 0 33 7 208 25 1 241 19 6 89 0 114 29 129 8 0 166 554
Total Volume 80 58 19 0 157 12 848 87 1 948 84 58 359 0 501 126 499 19 0 644 2250
% App. Total 51 36.9 12.1 0  1.3 89.5 9.2 0.1  16.8 11.6 71.7 0  19.6 77.5 3 0   

PHF .588 .725 .679 .000 .654 .429 .964 .870 .250 .983 .750 .659 .976 .000 .928 .808 .924 .594 .000 .915 .938
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Groups Printed- Class 1
LOWELL BLVD

Southbound
SH 7

Westbound
LOWELL BLVD

Northbound
SH 7

Eastbound

Start 
Time

Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Right Thru Left Peds Int. Total

04:00 PM 9 7 7 0 4 166 13 0 23 11 36 0 59 211 13 0 559
04:15 PM 16 6 1 0 1 148 18 0 20 12 49 0 76 244 19 0 610
04:30 PM 10 2 5 0 6 107 20 0 33 16 34 0 74 241 11 0 559
04:45 PM 13 7 6 0 4 149 23 0 28 15 28 0 97 238 16 0 624

Total 48 22 19 0 15 570 74 0 104 54 147 0 306 934 59 0 2352

05:00 PM 11 12 3 0 1 138 15 1 26 10 29 0 92 227 16 0 581
05:15 PM 9 16 1 0 5 164 27 0 22 14 44 0 84 230 15 0 631
05:30 PM 10 5 6 0 3 168 24 0 13 18 42 0 110 202 17 0 618
05:45 PM 8 12 6 0 4 130 12 0 19 16 34 0 68 230 15 0 554

Total 38 45 16 0 13 600 78 1 80 58 149 0 354 889 63 0 2384

Grand Total 86 67 35 0 28 1170 152 1 184 112 296 0 660 1823 122 0 4736
Apprch % 45.7 35.6 18.6 0 2.1 86.6 11.3 0.1 31.1 18.9 50 0 25.3 70 4.7 0  

Total % 1.8 1.4 0.7 0 0.6 24.7 3.2 0 3.9 2.4 6.2 0 13.9 38.5 2.6 0
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LOWELL BLVD
Southbound

SH 7
Westbound

LOWELL BLVD
Northbound

SH 7
Eastbound

Start 
Time

Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 13 7 6 0 26 4 149 23 0 176 28 15 28 0 71 97 238 16 0 351 624
05:00 PM 11 12 3 0 26 1 138 15 1 155 26 10 29 0 65 92 227 16 0 335 581
05:15 PM 9 16 1 0 26 5 164 27 0 196 22 14 44 0 80 84 230 15 0 329 631
05:30 PM 10 5 6 0 21 3 168 24 0 195 13 18 42 0 73 110 202 17 0 329 618
Total Volume 43 40 16 0 99 13 619 89 1 722 89 57 143 0 289 383 897 64 0 1344 2454
% App. Total 43.4 40.4 16.2 0  1.8 85.7 12.3 0.1  30.8 19.7 49.5 0  28.5 66.7 4.8 0   

PHF .827 .625 .667 .000 .952 .650 .921 .824 .250 .921 .795 .792 .813 .000 .903 .870 .942 .941 .000 .957 .972
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ENGINEER’S STATEMENT 
 
I hereby state that this Master Utility Study was prepared by me or under my direct supervision in 
general accordance to the Town of Erie Standards and Specifications for and on behalf of Calibre 
Engineering, Inc. 
 
 

 

 

 

        
Todd A. Johnson 
Registered Professional Engineer 
State of Colorado No. 37660 
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SCOPE AND PURPOSE 
The purpose of this study is to determine and analyze the water demands and sanitary sewer 

generations associated with the development of the Sierra Vista property. A water model is 

provided in this report for the proposed water system of the development. Pipe capacities for the 

sanitary sewer system are included in this study. 

 

1.0 GENERAL LOCATION AND DESCRIPTION 
1.1 Location 

• The project is located as follows: 

• Within the south half of the southeast quarter of Section 31, Township 1 

North, Range 68 West of the 6th Principal Meridian. 

• Within the Town of Erie and County of Weld, State of Colorado. 

• The Sierra Vista site is north of State Highway No. 7 (E. Baseline Road) 
and west of County Road No. 3 (Bonanza Drive). 

• The site is bound on the west and northwest by the Erie Municipal Airport, 
the south by State Highway No. 7, the east by County Road No. 3 
(Bonanza Drive), and the north by rural residential homes. 

1.2 Description Of Property 

• Sierra Vista is approximately 60.5 acres in size. 

• The development will consist of single family and commercial uses.  

• The site is split by a ridge running east to west with slopes ranging from 

approximately 7-12%.  

• There are no known delineated wetlands onsite. 

• The site is currently undeveloped land with native grasses. According to 

the Natural Resources Conservation Service Web Soil Survey for Weld 

County, the site is primarily Hydrologic Soil Group D as Midway-Shingle 

complex, and some Group C soils as Ulm clay loam. 

1.3 Existing Utilities 

• An existing 14” ABS waterline runs along the northern boundary of the site by 

the existing rural residential lots within a 30’ easement. The Sierra Vista 

property will connect to this line to complete necessary loops within the 

proposed water system.  

• An existing 8” waterline stub from the recently developed Kum & Go east of 

Bonanza Drive. 
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• An existing 8” waterline stub located within a cul-de-sac on Piper Drive 

located near the northwest corner of the property approximately 500’ west of 

the Erie Municipal Airport Runway-33.  

• A proposed 8” sanitary sewer main, South Coal Creek Extension, will be built 

under the existing Aviation Easement and stub outside of the northwest 

boundary of the site.  

• An existing overhead electric line runs along the southern boundary of the site, 

north of State Highway No. 7, and heads north along the east side of Bonanza 

Drive.   

1.4 Proposed Development 

The following are characteristics of the proposed development.  Please see the 

attached exhibits for a map of the proposed development.  

• Current land uses for the site include single family detached residences, 

commercial use, and open spaces and parks. 

• By the Town of Erie Water Master Plan 2013, 8” and 12” water lines will be 

used throughout the site. 

• The proposed water system will connect to an existing 14” water main in one 

location, an existing 12” water main in one location, and an existing 8” water 

main in two locations in order to complete necessary loops within the 

property, as recommended by the Master Plan. The proposed water system 

will also connect to an existing 8” stub from Kum & Go east of Bonanza 

Drive. 
• 8” sanitary sewer lines will be used throughout the site.  
• The proposed sanitary lines will outfall to the proposed 8” South Coal Creek 

Extension sanitary sewer line west of the Sierra Vista property, which will be 

used to service the development.  
• Sanitary sewer line will extend to the existing Vista Ridge stub east of the site. 

See Section 5.2 for allowable flow that Vista Ridge will have capacity to 

outfall.  
 

2.0 WATER DEMAND 
2.1 Description of Water Mains Serving the Area 

The following characteristics describe the water system serving the Sierra Vista 

development: 
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• Water to the development will be supplied within Zone 3 and Zone 4B.  

• One connection will be made along the existing 14” waterline, which runs 

along the north boundary of the site, in order to complete necessary loops in 

the proposed water system.  

• System demands were calculated using the Town of Erie’s Standards and 
Specifications for Design and Construction of Public Improvements. 

• The Town of Erie Water Master Plan 2013 was used in providing hydraulic 

grade lines and overflow elevation for the Vista Ridge Zone 3 Tank and 

master layout concepts.  

• The Zone 3 HGL for the tank will be 5,313 ft.  

• The Zone 4B HGL for the pump station will be 5,420 ft.  

 

3.0 WATER ANALYSIS METHODOLOGY AND CRITERIA 
3.1 Criteria and Constraints 

• The final network analysis shall be based on the following criteria: 

• Maximum static head of 125 psi and minimum static head of 43 psi. 

• Minimum 40 psi residential residual peak flow. 

• Minimum 20 psi residual pressure during fire flow. 

• Maximum pressure drop from static head to either fire flow or peak 

residential flow shall not exceed 30 psi. 

• Pipe velocities should not exceed 10 fps.  

• Residential Assumptions 

• 140 gal/capita/day 

• 2.79 person/unit 

• Max Day factor:  2.60  

• Max Hour factor: 3.90 

• Commercial Assumptions: 

• 1651 gal/day/acre 

• 6 acres 

• Max Day factor:  2.00  

• Max Hour factor: 3.0 

• Fire flows, per Mountain View Fire Protection Department:  

• 1,000 GPM maximum for 1 and 2 family units 

• 2,500 GPM for commercial development 
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• The Hazen Williams formula shall be used for calculating pipe head losses.  

• Pipe friction coefficients:  100 for all 8”-12” PVC pipes.  

• See the exhibit in the Appendix for the proposed water system layout.  
3.2 Results of Calculations 

• The model was run to confirm that two pressure zone connections, Zone 3 and 

Zone 4B, are necessary to meet fire flow requirements for the development.  

Pressures above 40 psi can be reached with tie-ins to Zone 3 exclusively, 

while Zone 4B is needed to gain adequate pressures during fire flow analysis 

for the commercial development.  

• Five scenarios were modeled including: Average Day, Max Day, Max Day 

plus Fire Flow, Max Hour, and Max Hour plus Fire Flow.   

• The Average Day scenario also results in pressures between 52 and 86 psi. 

• Under Max Day conditions (no fire flow) the system pressures range 

between 51 and 86 psi. System pressures range between 51 and 85 psi 

under Max Hour conditions (no fire flow).  

• The Max Day plus Fire Flow scenario was modeled and results show 

pressures above the 20 psi minimum for the residential requirement. 

• The Max Day Fire Flow Analysis shows that the system will have enough 

pressure to meet fire flow for the commercial lot at 2,500 gpm.   

• There will be 12” lines internal to the site to meet the recommendations laid 

out in the Town of Erie Master Plan.  

• Pressure reducing valve location will be determined with final construction 

documents. 

• All results are included in Appendix B.  

 

4.0 SANITARY SEWAGE GENERATION 
4.1 Description of Sanitary Sewer Outfalls Serving the Area 

The following characteristics describe the sanitary sewer system serving the Sierra 

Vista development: 
• The site was divided into 2 Basins.  Refer to Exhibit SS1 in Appendix C.  
• Basin 1 includes the commercial section of the site.  This basin will be 

collected at DP 1 and conveyed to DP 2.  

• Basin 2 will have single family detached units and will be collected at DP 2, 

which combines with flow from DP 1. DP 2 serves as the collection point of 



SIERRA VISTA 
PRELIMINARY UTILITY REPORT 
Page 5  
 

P:\OREAD SIERRA VISTA\UTILITY\SV Master Utility Report.doc 

all waste generated by the Sierra Vista property, and will then connect to the 

existing stub northwest of the site. 

 

5.0 SANITARY SEWAGE CALCULATION METHODOLOGY AND 

CRITERIA 
5.1 Criteria and Constraints 

The sewage generation calculations are based on the following criteria: 

• Sanitary sewer 8” inch diameter shall be designed to carry the peak design 

flow at a maximum flow depth of 80%. 

• Design flow depth shall be greater than 2 inches where feasible.  

• Optimum velocities are 4 to 5 fps at design flow.  

• Minimum velocity shall be 2 fps and maximum shall be 10 fps.  

• Manning’s n = 0.015.  

• Minimum pipe slopes shall be 0.40% for 8” pipes.  

• Manholes will be located and constructed to provide accessibility for 

maintenance.  

System demands were calculated using the Town of Erie Standards and 
Specifications for Design and Construction of Public Improvements, 2015 

Edition.  

• Residential Assumptions: 

• 90 gal/capita/day 

• 2.79 person/unit 

• Peaking Factor: 17.0/8.3 ADF  (ADF=Average Day Flow in MGD) 

• Commercial Assumptions: 

• 1,000 gal/acre/day 

• 6 acres 

• Peaking Factor: 17.0/8.3 ADF  (ADF=Average Day Flow in MGD) 

5.2 Results of Calculations 

• Based on the calculated generations, all pipes within the site can be sized as 8” 

PVC pipes while still maintaining less than 80% capacity.  

• Flowmaster results in the appendix show the allowed flows.  

• No residences are planned to tie directly into the 8” sanitary main which 

connects to the existing 8” sanitary manhole located on the northwest corner 

of the property boundary. 
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• Offsite flow includes the development east of Bonanza Drive, which is zoned 

as Planned Development, and outfalls to the proposed development. Currently, 

a Kum & Go convenience store is the only lot built within the development. 

This lot is served with a lift station and force main that routes to the north 

until the Sierra Vista property is developed. This offsite basin will have the 

capacity to outfall 83 gal/min. 

• Sanitary generation calculations and pipe analysis can be found in Appendix 

C. 

 

6.0 CONCLUSIONS 
6.1 Recommendations 

• The water system will utilize pressures from Zone 3 and Zone 4B with 

connections to adjacent subdivisions, which ultimately connect to Vista Ridge 

Zone 3 Tank and Zone 4B Pump Station. 
• The proposed sanitary sewer system will outfall to the proposed 8” South Coal 

Creek sanitary main located just outside the northwest corner of the property 

boundary. 
• The proposed systems will be installed and operate in general accordance with 

the Town of Erie Standards and Specifications. 
6.2 Summary 

• The following conclusions are drawn based on this study: 
• A potable water system comprised of 8” and 12” lines is proposed to tie 

into the existing water system and will satisfy the residential and 

commercial requirements for the Max Day plus Fire Flow Analysis 

scenario. Pressure reducing valve locations will be determined with final 

construction documents. 
• The proposed sanitary sewer system will outfall to the proposed 8” South 

Coal Creek sanitary main located just outside the northwest corner of the 

property boundary. 
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RESIDENTIAL 140 GPCD 2.79 PERSONS/UNIT

MAX. DAY / AVG. DAY 2.60

MAX. HOUR / FLOW RATIO 3.90

COMMERCIAL 1651.00 GPD/ACRE 6 ACRES

MAX. DAY / AVG. DAY 2.00

MAX. HOUR / FLOW RATIO 3.00

SF UNITS 1,000 GPM 1.44 MGD

MULTI-FAMILY 1,500 GPM 2.16 MGD

COMMERCIAL 2,500 GPM 3.6 MGD

BASIN LAND USE NO. OF LOTS

SITE 

DEMAND 

(GPD)

AVG. DAY 

DEMAND 

(GPD)

AVG. DAY 

DEMAND 

(GPM)

MAX. DAY 

DEMAND 

(GPM)

MAX. HOUR 

DEMAND 

(GPM)

MAX. DAY + 

FIRE FLOW 

(GPM)

DEMAND 

POINT

BASIN 1 RESIDENTIAL 35 13,671 13,671 9.5 24.7 37.0 1,025 FH-6

BASIN 2 RESIDENTIAL 21 8,203 8,203 5.7 14.8 22.2 1,015 J-9

BASIN 3 RESIDENTIAL 38 14,843 14,843 10.3 26.8 40.2 1,027 J-10

BASIN 4 RESIDENTIAL 41 16,015 16,015 11.1 28.9 43.4 1,029 J-15

BASIN 5 RESIDENTIAL 39 15,233 15,233 10.6 27.5 41.3 1,028 J-17

BASIN 6 COMMERCIAL 6 9,906 9,906 6.9 13.8 20.6 2,514 J-19

TOTALS 180 77,870 77,870 54.1 136.5 204.7 7,636

RESIDENTIAL 174 67964 67964 47.2 122.7 184.1 5123

COMMERCIAL 6 9,906 9,906 6.9 13.8 20.6 2,514
TOTALS

SIERRA VISTA

PROJECTED WATER DEMAND GENERATION

FIRE FLOWS

P:\OREAD SIERRA VISTA\UTILITY\Water\Water Calcs.xls 7/7/2015
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SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Hydraulic Grade
(ft)

Pressure
(psi)

FH-1 5,318.82 71
FH-2 5,320.67 67
FH-3 5,323.59 59
FH-4 5,321.38 52
FH-5 5,320.00 64
FH-7 5,320.04 63
FH-8 5,320.21 60
FH-9 5,320.61 58
FH-10 5,320.65 56
FH-11 5,321.15 61
FH-12 5,321.18 54
FH-13 5,322.97 60
J-6 5,319.26 67
J-7 5,318.57 71
J-8 5,319.26 68
J-9 5,320.02 63
J-10 5,320.60 58
J-11 5,321.06 54
J-12 5,321.07 54
J-15 5,321.22 52
J-17 5,319.99 64
J-18 5,321.20 61
J-19 5,323.03 60
J-20 5,320.21 60
J-21 5,320.67 57
J-36 5,319.97 55
J-38 5,319.97 58
J-40 5,316.69 86
J-41 5,319.96 59
J-42 5,312.75 44
J-46 5,323.67 59
J-47 5,347.49 59
J-53 5,129.32 0 5,316.69 81
J-54 5,126.00 0 5,313.68 81

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Elevation
(ft)

5,153.87
5,166.28
5,186.80
5,201.51
5,172.04
5,174.17
5,181.59
5,185.91
5,191.42
5,180.50
5,196.46
5,183.66
5,164.49
5,153.47
5,161.90
5,173.88
5,185.47
5,196.20
5,196.87
5,201.46
5,171.79
5,179.96
5,183.45
5,182.38
5,188.82
5,192.90
5,186.29
5,118.00
5,183.30
5,210.00
5,186.55
5,210.00

Demand
(gpm)

0
0
0
0
0
0
0
0
0
0
0
0

10
0
0
6

10
0
0

11
11
0
7
0
0
0
0

14
41
0
0
0

Bentley Systems, Inc.  Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W  Watertown, CT 

06795 USA  +1-203-755-1666

Bentley WaterCAD V8i (SELECTseries 
4)

Page 1 of 1

Active Scenario: AVERAGE DAY DEMAND



SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Material Flow
(gpm)

Velocity
(ft/s)

P-6 PVC -726 2.06
P-7 PVC -735 2.09
P-8 PVC -645 1.83
P-9 PVC -599 1.7
P-10 PVC -324 0.92
P-12 PVC 324 0.92
P-13 PVC -592 1.68
P-16 PVC -433 2.76
P-19 PVC -198 1.26
P-20 PVC 10 0.06
P-25 PVC -270 1.72
P-26 PVC -270 1.72
P-27 PVC -179 1.14
P-28 PVC -179 1.14
P-31 PVC 928 2.63
P-32 PVC 928 2.63
P-33 PVC -101 0.65
P-34 PVC -101 0.65
P-35 PVC -96 0.62
P-37 PVC -96 0.62
P-38 PVC -96 0.62
P-39 PVC -56 0.36
P-41 PVC -56 0.36
P-42 PVC -56 0.36
P-43 PVC -254 1.62
P-44 PVC -254 1.62
P-45 PVC -275 1.76
P-47 PVC -275 1.76
P-48 PVC -275 1.76
P-53 PVC 41 0.12
P-55 PVC (N/A) (N/A)

P-56
Asbestos 
Cement

41 0.12

P-57 PVC -551 0.88
P-58 PVC -551 1.56
P-61 PVC -715 2.03
P-62 PVC 928 2.63
P-67 PVC 1,642 2.62
P-69 PVC 1,642 2.62
P-71 PVC 1,642 10.48
P-72 PVC 1,642 10.48
P-73 PVC 1,642 4.66
P-74 PVC 1,642 4.66
P-75 PVC (N/A) (N/A)

Active Scenario: AVERAGE DAY DEMAND

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Length (Scaled)
(ft)

302
326
317
287
23

296
490
290
308
187
93

444
555
435
618
43
40

495
43

429
23
44

315
135
206
22
45

657
23

727
22

163

259
268
290
23
29

266
488
355
414
230
18

Diameter
(in)

12.0
12.0
12.0
12.0
12.0
8.0

12.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

12.0
12.0
8.0
8.0
8.0
8.0

12.0

12.0

8.0
8.0
8.0
8.0
8.0
8.0

12.0

Bentley Systems, Inc.  Haestad Methods Solution 
Center

130.0

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.58]

16.0
12.0
12.0
12.0
16.0
16.0

100.0
100.0

12.0
12.0
12.0

8.0
8.0
8.0

12.0

Hazen-Williams 
C

100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
130.0
100.0

100.0

115.0
100.0
100.0
100.0

Page 1 of 1

100.0
130.0
130.0
130.0
130.0
130.0

27 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Hydraulic Grade
(ft)

Pressure
(psi)

FH-1 5,317.68 71
FH-2 5,319.31 66
FH-3 5,322.15 59
FH-4 5,319.92 51
FH-5 5,318.68 63
FH-7 5,318.72 63
FH-8 5,318.87 59
FH-9 5,319.22 58
FH-10 5,319.27 55
FH-11 5,319.77 60
FH-12 5,319.75 53
FH-13 5,321.53 60
J-6 5,318.04 66
J-7 5,317.48 71
J-8 5,318.04 68
J-9 5,318.70 63
J-10 5,319.21 58
J-11 5,319.63 53
J-12 5,319.64 53
J-15 5,319.76 51
J-17 5,318.66 64
J-18 5,319.82 61
J-19 5,321.59 60
J-20 5,318.88 59
J-21 5,319.30 56
J-36 5,318.44 54
J-38 5,318.41 57
J-40 5,315.92 86
J-41 5,318.40 58
J-42 5,312.33 44
J-46 5,322.23 59
J-47 5,346.15 59
J-53 5,129.32 0 5,315.92 81
J-54 5,126.00 0 5,313.53 81

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Elevation
(ft)

5,153.87
5,166.28
5,186.80
5,201.51
5,172.04
5,174.17
5,181.59
5,185.91
5,191.42
5,180.50
5,196.46
5,183.66
5,164.49
5,153.47
5,161.90
5,173.88
5,185.47
5,196.20
5,196.87
5,201.46
5,171.79
5,179.96
5,183.45
5,182.38
5,188.82
5,192.90
5,186.29
5,118.00
5,183.30
5,210.00
5,186.55
5,210.00

Demand
(gpm)

0
0
0
0
0
0
0
0
0
0
0
0

25
0
0

15
27
0
0

29
28
0

14
0
0
0
0

35
106

0
0
0

Bentley Systems, Inc.  Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W  Watertown, CT 

06795 USA  +1-203-755-1666

Bentley WaterCAD V8i 
(SELECTseries 4)

Page 1 of 1

Active Scenario: MAX DAY DEMAND



        SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Material Flow
(gpm)

Velocity
(ft/s)

P-6 PVC -654 1.86
P-7 PVC -679 1.93
P-8 PVC -603 1.71
P-9 PVC -568 1.61
P-10 PVC -293 0.83
P-12 PVC 293 0.83
P-13 PVC -610 1.73
P-16 PVC -426 2.72
P-19 PVC -189 1.21
P-20 PVC 25 0.16
P-25 PVC -245 1.57
P-26 PVC -245 1.57
P-27 PVC -175 1.11
P-28 PVC -175 1.11
P-31 PVC 932 2.64
P-32 PVC 932 2.64
P-33 PVC -98 0.63
P-34 PVC -98 0.63
P-35 PVC -91 0.58
P-37 PVC -91 0.58
P-38 PVC -91 0.58
P-39 PVC -62 0.39
P-41 PVC -62 0.39
P-42 PVC -62 0.39
P-43 PVC -251 1.6
P-44 PVC -251 1.6
P-45 PVC -275 1.75
P-47 PVC -275 1.75
P-48 PVC -275 1.75
P-53 PVC 106 0.3
P-55 PVC (N/A) (N/A)

P-56 Asbestos Cement 106 0.3

P-57 PVC -504 0.8
P-58 PVC -504 1.43
P-61 PVC -714 2.03
P-62 PVC 932 2.64
P-67 PVC 1,646 2.63
P-69 PVC 1,646 2.63
P-71 PVC 1,646 10.51
P-72 PVC 1,646 10.51
P-73 PVC 1,646 4.67
P-74 PVC 1,646 4.67
P-75 PVC (N/A) (N/A)

296
490
290

Length (Scaled)
(ft)

302
326
317
287
23

Active Scenario: MAX DAY DEMAND

Current Time:  0.000 hours

308
187
93

12.0
8.0

100.0

100.0

444
555
435
618
43
40

495
43

429
23
44

315
135
206
22
45

657
23

727
22

163

355
414
230

488

290
23
29

18

Diameter
(in)

12.0
12.0
12.0

259
268

12.0
12.0
8.0

266

8.0
8.0
8.0
8.0
8.0
8.0

12.0
12.0
8.0
8.0
8.0
8.0

12.0
12.0

12.0

8.0
8.0
8.0
8.0
8.0
8.0

16.0
12.0
12.0
12.0
16.0
16.0
12.0
12.0
12.0
12.0
12.0 130.0

130.0
130.0

8.0
8.0
8.0

Hazen-Williams C

100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
130.0
100.0

100.0

115.0
100.0
100.0
100.0
100.0
130.0
130.0
130.0

SV Water Model Zone 4.wtg
Bentley Systems, Inc.  Haestad Methods Solution 

Center

y   
(SELECTseries 4)

[08.11.04.58]
8/10/2015 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666
Page 1 of 1



SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Hydraulic Grade
(ft)

Pressure
(psi)

FH-1 5,280.32 55
FH-2 5,276.43 48
FH-3 5,280.72 41
FH-4 5,278.55 33
FH-5 5,275.40 45
FH-7 5,276.21 44
FH-8 5,276.19 41
FH-9 5,276.28 39
FH-10 5,276.48 37
FH-11 5,277.22 42
FH-12 5,277.74 35
FH-13 5,279.88 42
J-6 5,271.44 46
J-7 5,281.37 55
J-8 5,277.27 50
J-9 5,276.21 44
J-10 5,276.26 39
J-11 5,277.59 35
J-12 5,277.65 35
J-15 5,278.40 33
J-17 5,275.34 45
J-18 5,277.29 42
J-19 5,279.95 42
J-20 5,276.19 41
J-21 5,276.56 38
J-36 5,280.98 38
J-38 5,280.95 41
J-40 5,291.69 75
J-41 5,280.94 42
J-42 5,302.00 40
J-46 5,280.80 41
J-47 5,307.65 42
J-53 5,129.32 0 5,291.69 70
J-54 5,126.00 0 5,309.10 79

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Elevation
(ft)

5,153.87
5,166.28
5,186.80
5,201.51
5,172.04
5,174.17
5,181.59
5,185.91
5,191.42
5,180.50
5,196.46
5,183.66
5,164.49
5,153.47
5,161.90
5,173.88
5,185.47
5,196.20
5,196.87
5,201.46
5,171.79
5,179.96
5,183.45
5,182.38
5,188.82
5,192.90
5,186.29
5,118.00
5,183.30
5,210.00
5,186.55
5,210.00

Demand
(gpm)

0
0
0
0
0
0
0
0
0
0
0
0

25
0
0

15
27
0

0
35

106
0

0
29
28
0

2500
0

Active Scenario: MAX DAY DEMAND + FIRE FLOW

0
0

Bentley Systems, Inc.  Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W  Watertown, CT 

06795 USA  +1-203-755-1666

Bentley WaterCAD V8i 
(SELECTseries 4)

Page 1 of 1

0
0



        SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Material Flow
(gpm)

Velocity
(ft/s)

P-6 PVC 615 1.74
P-7 PVC 578 1.64
P-8 PVC 432 1.23
P-9 PVC 258 0.73
P-10 PVC -93 0.26
P-12 PVC 93 0.26
P-13 PVC 130 0.37
P-16 PVC 469 2.99
P-19 PVC 165 1.06
P-20 PVC 37 0.24
P-25 PVC 253 1.61
P-26 PVC 253 1.61
P-27 PVC 170 1.08
P-28 PVC 170 1.08
P-31 PVC 7 0.02
P-32 PVC 7 0.02
P-33 PVC 42 0.27
P-34 PVC 42 0.27
P-35 PVC 123 0.79
P-37 PVC 123 0.79
P-38 PVC 123 0.79
P-39 PVC 134 0.86
P-41 PVC 134 0.86
P-42 PVC 134 0.86
P-43 PVC 299 1.91
P-44 PVC 299 1.91
P-45 PVC 352 2.24
P-47 PVC 352 2.24
P-48 PVC 352 2.24
P-53 PVC 159 0.45
P-55 PVC (N/A) (N/A)

P-56 Asbestos Cement 159 0.45

P-57 PVC 289 0.46
P-58 PVC 289 0.82
P-61 PVC -1,679 4.76
P-62 PVC 7 0.02
P-67 PVC 1,686 2.69
P-69 PVC 1,686 2.69
P-71 PVC 1,686 10.76
P-72 PVC 1,686 10.76
P-73 PVC 1,686 4.78
P-74 PVC 1,686 4.78
P-75 PVC (N/A) (N/A)

296
490
290

Length (Scaled)
(ft)

302
326
317
287
23

Active Scenario: MAX HOUR DEMAND + FIRE FLOW

Current Time:  0.000 hours

308
187
93

12.0
8.0

100.0

100.0

444
555
435
618
43
40

495
43

429
23
44

315
135
206
22
45

657
23

727
22

163

355
414
230

488

290
23
29

18

Diameter
(in)

12.0
12.0
12.0

259
268

12.0
12.0
8.0

266

8.0
8.0
8.0
8.0
8.0
8.0

12.0
12.0
8.0
8.0
8.0
8.0

12.0
12.0

12.0

8.0
8.0
8.0
8.0
8.0
8.0

16.0
12.0
12.0
12.0
16.0
16.0
12.0
12.0
12.0
12.0
12.0 130.0

130.0
130.0

8.0
8.0
8.0

Hazen-Williams C

100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
130.0
100.0

100.0

115.0
100.0
100.0
100.0
100.0
130.0
130.0
130.0

SV Water Model Zone 4.wtg
Bentley Systems, Inc.  Haestad Methods Solution 

Center

y   
(SELECTseries 4)

[08.11.04.58]
8/10/2015 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666
Page 1 of 1



SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Flow (Total 
Needed)
(gpm)

Pressure (Residual 
Lower Limit)

(psi)

FH-1 1,000 20
FH-2 1,000 20
FH-3 1,000 20
FH-4 1,000 20
FH-5 1,000 20
FH-7 1,000 20
FH-8 1,000 20
FH-9 1,000 20
FH-10 1,000 20
FH-11 1,000 20
FH-12 1,000 20
FH-13 1,000 20
J-6 1,025 20
J-7 (N/A) 20
J-8 (N/A) 20
J-9 (N/A) 20
J-10 (N/A) 20
J-11 (N/A) 20
J-12 (N/A) 20
J-15 (N/A) 20
J-17 (N/A) 20
J-18 (N/A) 20
J-19 2,514 20
J-20 (N/A) 20
J-21 (N/A) 20
J-32 (N/A) 20
J-36 (N/A) 20
J-38 (N/A) 20
J-40 (N/A) 20
J-41 (N/A) 20
J-42 (N/A) 20
J-46 (N/A) 20
J-47 (N/A) 20
J-51 (N/A) 20

Active Scenario: MAX DAY FIRE FLOW ANALYSIS

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Fire Flow (Needed)
(gpm)

1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
2,500
2,500
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000

Fire Flow 
(Available)

(gpm)

3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
3,500
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

Bentley Systems, Inc.  Haestad Methods Solution 
Center

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

Flow (Total 
Available)

(gpm)

3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,525
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
3,514
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.58]

Page 1 of 1

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)



SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Hydraulic Grade
(ft)

Pressure
(psi)

FH-1 5,316.83 71
FH-2 5,318.28 66
FH-3 5,321.06 58
FH-4 5,318.81 51
FH-5 5,317.68 63
FH-7 5,317.72 62
FH-8 5,317.86 59
FH-9 5,318.17 57
FH-10 5,318.23 55
FH-11 5,318.72 60
FH-12 5,318.66 53
FH-13 5,320.44 59
J-6 5,317.12 66
J-7 5,316.65 71
J-8 5,317.13 67
J-9 5,317.70 62
J-10 5,318.16 57
J-11 5,318.54 53
J-12 5,318.55 53
J-15 5,318.66 51
J-17 5,317.66 63
J-18 5,318.77 60
J-19 5,320.50 59
J-20 5,317.86 59
J-21 5,318.26 56
J-36 5,317.28 54
J-38 5,317.22 57
J-40 5,315.33 85
J-41 5,317.20 58
J-42 5,312.01 44
J-46 5,321.14 58
J-47 5,345.14 58
J-53 5,129.32 0 5,315.34 80
J-54 5,126.00 0 5,313.43 81

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Elevation
(ft)

5,153.87
5,166.28
5,186.80
5,201.51
5,172.04
5,174.17
5,181.59
5,185.91
5,191.42
5,180.50
5,196.46
5,183.66
5,164.49
5,153.47
5,161.90
5,173.88
5,185.47
5,196.20
5,196.87
5,201.46
5,171.79
5,179.96
5,183.45
5,182.38
5,188.82
5,192.90
5,186.29
5,118.00
5,183.30
5,210.00
5,186.55
5,210.00

Demand
(gpm)

0
0
0
0
0
0
0
0
0
0
0
0

37
0
0

22
40
0

0
53

159
0

0
43
41
0

21
0

Active Scenario: MAX HOUR DEMAND 

0
0

Bentley Systems, Inc.  Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W  Watertown, CT 

06795 USA  +1-203-755-1666

Bentley WaterCAD V8i 
(SELECTseries 4)

Page 1 of 1

0
0



        SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Material Flow
(gpm)

Velocity
(ft/s)

P-6 PVC -595 1.69
P-7 PVC -632 1.79
P-8 PVC -567 1.61
P-9 PVC -541 1.54
P-10 PVC -267 0.76
P-12 PVC 267 0.76
P-13 PVC -624 1.77
P-16 PVC -420 2.68
P-19 PVC -183 1.17
P-20 PVC 37 0.24
P-25 PVC -225 1.44
P-26 PVC -225 1.44
P-27 PVC -171 1.09
P-28 PVC -171 1.09
P-31 PVC 935 2.65
P-32 PVC 935 2.65
P-33 PVC -95 0.61
P-34 PVC -95 0.61
P-35 PVC -87 0.56
P-37 PVC -87 0.56
P-38 PVC -87 0.56
P-39 PVC -66 0.42
P-41 PVC -66 0.42
P-42 PVC -66 0.42
P-43 PVC -249 1.59
P-44 PVC -249 1.59
P-45 PVC -274 1.75
P-47 PVC -274 1.75
P-48 PVC -274 1.75
P-53 PVC 159 0.45
P-55 PVC (N/A) (N/A)

P-56 Asbestos Cement 159 0.45

P-57 PVC -465 0.74
P-58 PVC -465 1.32
P-61 PVC -714 2.03
P-62 PVC 935 2.65
P-67 PVC 1,649 2.63
P-69 PVC 1,649 2.63
P-71 PVC 1,649 10.53
P-72 PVC 1,649 10.53
P-73 PVC 1,649 4.68
P-74 PVC 1,649 4.68
P-75 PVC (N/A) (N/A)

296
490
290

Length (Scaled)
(ft)

302
326
317
287
23

Active Scenario: MAX HOUR DEMAND

Current Time:  0.000 hours

308
187
93

12.0
8.0

100.0

100.0

444
555
435
618
43
40

495
43

429
23
44

315
135
206
22
45

657
23

727
22

163

355
414
230

488

290
23
29

18

Diameter
(in)

12.0
12.0
12.0

259
268

12.0
12.0
8.0

266

8.0
8.0
8.0
8.0
8.0
8.0

12.0
12.0
8.0
8.0
8.0
8.0

12.0
12.0

12.0

8.0
8.0
8.0
8.0
8.0
8.0

16.0
12.0
12.0
12.0
16.0
16.0
12.0
12.0
12.0
12.0
12.0 130.0

130.0
130.0

8.0
8.0
8.0

Hazen-Williams C

100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
130.0
100.0

100.0

115.0
100.0
100.0
100.0
100.0
130.0
130.0
130.0

SV Water Model Zone 4.wtg
Bentley Systems, Inc.  Haestad Methods Solution 

Center

y   
(SELECTseries 4)

[08.11.04.58]
8/10/2015 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666
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SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Hydraulic Grade
(ft)

Pressure
(psi)

FH-1 5,308.05 67
FH-2 5,306.40 61
FH-3 5,306.92 52
FH-4 5,306.92 46
FH-5 5,307.01 58
FH-7 5,307.24 58
FH-8 5,306.98 54
FH-9 5,306.96 52
FH-10 5,306.74 50
FH-11 5,305.98 54
FH-12 5,306.71 48
FH-13 5,303.89 52
J-6 5,307.75 62
J-7 5,308.26 67
J-8 5,307.76 63
J-9 5,307.27 58
J-10 5,307.00 53
J-11 5,306.90 48
J-12 5,306.90 48
J-15 5,306.92 46
J-17 5,307.01 59
J-18 5,305.91 54
J-19 5,303.79 52
J-20 5,306.97 54
J-21 5,306.64 51
J-36 5,306.99 49
J-38 5,306.93 52
J-40 5,309.72 83
J-41 5,306.91 53
J-42 5,309.17 43
J-46 5,306.92 52
J-47 5,331.92 53
J-53 5,129.32 0 5,309.72 78
J-54 5,126.00 0 5,312.40 81

Active Scenario: MAX HOUR DEMAND + FIRE FLOW

0
0

Bentley Systems, Inc.  Haestad Methods Solution Center
27 Siemon Company Drive Suite 200 W  Watertown, CT 

06795 USA  +1-203-755-1666

Bentley WaterCAD V8i 
(SELECTseries 4)

Page 1 of 1

0
0
0

53
159

0

0
43
41
0

2500
0

37
0
0

22
40
0

0
0
0
0
0
0

5,210.00
5,186.55
5,210.00

Demand
(gpm)

0
0
0
0
0
0

5,182.38
5,188.82
5,192.90
5,186.29
5,118.00
5,183.30

5,196.20
5,196.87
5,201.46
5,171.79
5,179.96
5,183.45

5,183.66
5,164.49
5,153.47
5,161.90
5,173.88
5,185.47

5,174.17
5,181.59
5,185.91
5,191.42
5,180.50
5,196.46

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Elevation
(ft)

5,153.87
5,166.28
5,186.80
5,201.51
5,172.04



        SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Material Flow
(gpm)

Velocity
(ft/s)

P-6 PVC 615 1.74
P-7 PVC 578 1.64
P-8 PVC 432 1.23
P-9 PVC 258 0.73
P-10 PVC -93 0.26
P-12 PVC 93 0.26
P-13 PVC 130 0.37
P-16 PVC 469 2.99
P-19 PVC 165 1.06
P-20 PVC 37 0.24
P-25 PVC 253 1.61
P-26 PVC 253 1.61
P-27 PVC 170 1.08
P-28 PVC 170 1.08
P-31 PVC 7 0.02
P-32 PVC 7 0.02
P-33 PVC 42 0.27
P-34 PVC 42 0.27
P-35 PVC 123 0.79
P-37 PVC 123 0.79
P-38 PVC 123 0.79
P-39 PVC 134 0.86
P-41 PVC 134 0.86
P-42 PVC 134 0.86
P-43 PVC 299 1.91
P-44 PVC 299 1.91
P-45 PVC 352 2.24
P-47 PVC 352 2.24
P-48 PVC 352 2.24
P-53 PVC 159 0.45
P-55 PVC (N/A) (N/A)

P-56 Asbestos Cement 159 0.45

P-57 PVC 289 0.46
P-58 PVC 289 0.82
P-61 PVC -1,679 4.76
P-62 PVC 7 0.02
P-67 PVC 1,686 2.69
P-69 PVC 1,686 2.69
P-71 PVC 1,686 10.76
P-72 PVC 1,686 10.76
P-73 PVC 1,686 4.78
P-74 PVC 1,686 4.78
P-75 PVC (N/A) (N/A)

296
490
290

Length (Scaled)
(ft)

302
326
317
287
23

Active Scenario: MAX HOUR DEMAND + FIRE FLOW

Current Time:  0.000 hours

308
187
93

12.0
8.0

100.0

100.0

444
555
435
618
43
40

495
43

429
23
44

315
135
206
22
45

657
23

727
22

163

355
414
230

488

290
23
29

18

Diameter
(in)

12.0
12.0
12.0

259
268

12.0
12.0
8.0

266

8.0
8.0
8.0
8.0
8.0
8.0

12.0
12.0
8.0
8.0
8.0
8.0

12.0
12.0

12.0

8.0
8.0
8.0
8.0
8.0
8.0

16.0
12.0
12.0
12.0
16.0
16.0
12.0
12.0
12.0
12.0
12.0 130.0

130.0
130.0

8.0
8.0
8.0

Hazen-Williams C

100.0
100.0
100.0
100.0
100.0

100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
130.0
100.0

100.0

115.0
100.0
100.0
100.0
100.0
130.0
130.0
130.0

SV Water Model Zone 4.wtg
Bentley Systems, Inc.  Haestad Methods Solution 
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(SELECTseries 4)

[08.11.04.58]
8/10/2015 27 Siemon Company Drive Suite 200 W  

Watertown, CT 06795 USA  +1-203-755-1666
Page 1 of 1



SIERRA VISTA MASTER UTILITY REPORT
WATER MODEL

Label Flow (Total 
Needed)
(gpm)

Pressure (Residual 
Lower Limit)

(psi)

FH-1 1,000 20
FH-2 1,000 20
FH-3 1,000 20
FH-4 1,000 20
FH-5 1,000 20
FH-7 1,000 20
FH-8 1,000 20
FH-9 1,000 20
FH-10 1,000 20
FH-11 1,000 20
FH-12 1,000 20
FH-13 1,000 20
J-6 1,025 20
J-7 (N/A) 20
J-8 (N/A) 20
J-9 (N/A) 20
J-10 (N/A) 20
J-11 (N/A) 20
J-12 (N/A) 20
J-15 (N/A) 20
J-17 (N/A) 20
J-18 (N/A) 20
J-19 2,521 20
J-20 (N/A) 20
J-21 (N/A) 20
J-32 (N/A) 20
J-36 (N/A) 20
J-38 (N/A) 20
J-40 (N/A) 20
J-41 (N/A) 20
J-42 (N/A) 20
J-46 (N/A) 20
J-47 (N/A) 20
J-51 (N/A) 20

(N/A)
(N/A)

Bentley WaterCAD V8i (SELECTseries 4)
[08.11.04.58]

Page 1 of 1

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

(N/A)
(N/A)
3,521
(N/A)
(N/A)
(N/A)

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

3,500
3,500
3,500
3,500
3,537
(N/A)

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

Flow (Total 
Available)

(gpm)

3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

Bentley Systems, Inc.  Haestad Methods Solution 
Center

(N/A)

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
3,500

3,500
3,500
(N/A)
(N/A)
(N/A)
(N/A)

3,500
3,500
3,500
3,500
3,500
3,500

Fire Flow 
(Available)

(gpm)

3,500
3,500
3,500
3,500
3,500

1,000
1,000
1,000
1,000
1,000
1,000

2,500
1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000
2,500

1,000
1,000
1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000
1,000
1,000

Active Scenario: MAX HOUR FIRE FLOW ANALYSIS

Current Time:  0.000 hours

SV Water Model Zone 4.wtg
8/10/2015

Fire Flow (Needed)
(gpm)

1,000
1,000
1,000
1,000



 

 

 

 

 

 

 

APPENDIX C   

SANITARY SEWER SYSTEM 
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RESIDENTIAL 90 GPCPD 2.79 Persons/Unit

COMMERCIAL 1000 GPAPD 1.2 Max Month Factor

DESIGN POINT AREA LAND USE
NO. OF 

LOTS

AVG. DAY FLOW 

(GPD)

AVG. DAY 

FLOW 

(MGD)

MAX. 

MONTH 

FLOW 

(MGD)

PEAKING 

FACTOR

PEAK FLOW 

(MGD)

PEAK FLOW 

(GPD)

PEAK 

FLOW 

(GPM)

DESIGN 

POINT

PEAK 

FLOW 

(GPM)

ROUTED 

FLOW 

(GPM)

COMMENTS

1 Basin 1 Commercial 6 6,000 0.006 0.007 5.0 0.036 36,000 25 1 25 25 Basin 1

2 Basin 2 SF Detached 174 43,691 0.044 0.052 5.0 0.262 262,148 182 2 182 207 Basins 1+2

TOTALS 180 49,691 0.050 0.060 10 0.298 298,148 207

SANITARY SEWER GENERATION

SIERRA VISTA DEVELOPMENT

PF = 3.8/(ADF)^(0.17)PEAKING 

FACTOR Where ADF = Average Daily Flow in MGD SANITARY SEWER SUMMARY TABLE

P:\OREAD SIERRA VISTA\UTILITY\Sanitary Sewer.xls 7/6/2015



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.015

Channel Slope 0.40000 %

Normal Depth 6.40 in

Diameter 8.00 in

Results

Discharge 290.58 gal/min

Flow Area 43.11 in²

Wetted Perimeter 1.48 ft

Hydraulic Radius 2.43 in

Top Width 0.53 ft

Critical Depth 0.38 ft

Percent Full 80.0 %

Critical Slope 1.00054 %

Velocity 2.16 ft/s

Velocity Head 0.07 ft

Specific Energy 0.61 ft

Froude Number 0.51

Maximum Discharge 319.78 gal/min

Discharge Full 297.27 gal/min

Slope Full 0.00382 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 80.00 %

Downstream Velocity Infinity ft/s

8" Sanitary Sewer Capacity at Minimum Slope 0.4%

7/6/2015 10:55:17 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 6.40 in

Critical Depth 0.38 ft

Channel Slope 0.40000 %

Critical Slope 1.00054 %

8" Sanitary Sewer Capacity at Minimum Slope 0.4%

7/6/2015 10:55:17 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.015

Channel Slope 2.00000 %

Normal Depth 6.40 in

Diameter 8.00 in

Results

Discharge 649.75 gal/min

Flow Area 43.11 in²

Wetted Perimeter 1.48 ft

Hydraulic Radius 2.43 in

Top Width 0.53 ft

Critical Depth 0.56 ft

Percent Full 80.0 %

Critical Slope 1.81123 %

Velocity 4.84 ft/s

Velocity Head 0.36 ft

Specific Energy 0.90 ft

Froude Number 1.14

Maximum Discharge 715.05 gal/min

Discharge Full 664.72 gal/min

Slope Full 0.01911 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 80.00 %

Downstream Velocity Infinity ft/s

8" Sanitary Sewer Capacity at Slope 2.0%

7/6/2015 10:59:27 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 6.40 in

Critical Depth 0.56 ft

Channel Slope 2.00000 %

Critical Slope 1.81123 %

8" Sanitary Sewer Capacity at Slope 2.0%

7/6/2015 10:59:27 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.015

Channel Slope 0.40000 %

Diameter 8.00 in

Discharge 207.00 gal/min

Results

Normal Depth 4.92 in

Flow Area 32.39 in²

Wetted Perimeter 1.20 ft

Hydraulic Radius 2.25 in

Top Width 0.65 ft

Critical Depth 0.32 ft

Percent Full 61.4 %

Critical Slope 0.91845 %

Velocity 2.05 ft/s

Velocity Head 0.07 ft

Specific Energy 0.47 ft

Froude Number 0.61

Maximum Discharge 319.78 gal/min

Discharge Full 297.27 gal/min

Slope Full 0.00194 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 61.44 %

Downstream Velocity Infinity ft/s

8" PVC @ 0.4% Slope w/ Projected Flows

7/6/2015 11:00:14 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 4.92 in

Critical Depth 0.32 ft

Channel Slope 0.40000 %

Critical Slope 0.91845 %

8" PVC @ 0.4% Slope w/ Projected Flows

7/6/2015 11:00:14 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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REFERENCED FIGURES 
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Figure V-A
Water System Master Plan
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September 14, 2015 
 
 
Mr. Todd Bjerkaas 
Town of Erie 
645 Holbrook St. 
P.O. Box 750 
Erie, CO 80516 
 
 
Re: Sierra Vista Preliminary Plat Plan – Review #2 Comment 
Responses 
 
          
Dear Mr. Bjerkaas, 
 
We have reviewed the comments from the second submittal for the Sierra Vista Preliminary Plat 
Plan received September 1, 2015, and the following are our responses.  Listed in blue italics 
below are the responses to the comments. 
 
Please provide us with any additional questions or comments at your earliest convenience. 
 
Feel free to contact me at 303-257-7653 or taj@calibre.us.com. 
 
Sincerely, 
CALIBRE ENGINEERING, INC. 

 
Todd A. Johnson, P.E.    
Vice President 
Director of Professional Services 
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Preliminary Plat 
 
Town of Erie Community Development 
 
Preliminary Plat 
1. General Comments 

a. The narrative describes how the project intends to meet the parks dedication 
requirements and the request for an alternative to fee-in-lieu. Provide the “monetary 
value” of the “Applicant’s costs to construct the incremental portion of the larger 
Sierra Vista park beyond Code requirements” as shown on the plans.  Please see 
attached cost estimate for the park site. 

b. A neighborhood meeting has not yet been conducted per UDC requirements. A 
neighborhood meeting is scheduled for Sept. 21st at the Anthem Highlands 
Recreation Center.  Please see attached notice.  Minutes will be provided to Staff 
after the meeting. 

c. Condition: The ALTA shows three potential well-sites/drilling windows located on 
site. Provide an update to Surface Use Agreement discussions or the purchase of 
mineral rights as applicable.  We are in discussion with the mineral rights owners to 
purchase the surface rights. 

d. Given the response by the Colorado Geological Survey and recent mine subsidence 
events in close proximity to the property, please submit a subsidence hazard 
investigation as detailed in the April 28, 2015 CGS referral response.  We have 
communicated with CGS and determined that three holes will be drilled in the NE 
corner of the Property.  The holes will be drilled to a depth of 100’ – 125’.  A report 
will be provided to staff and CGS after the drilling is completed.  The drilling 
operation will commence the week of 9/14/2015. 

e. Condition: Provide a Native and Specimen Tree and Vegetation Survey and 
Protection Plan.  ERO is performing a survey the week of 9/14/2015 and a 
Protection Plan will be submitted (if needed) once the survey is complete. 

f. Condition: The Natural Resource Assessment Update by ERO recommends 
requesting a jurisdictional wetlands determination from the Army Corps of 
Engineers. If the southwest area is determined to be jurisdictional, provide a wetland 
delineation.  ERO is performing a wetland delineation and a plan will be submitted 
depicting any wetlands once the delineation is complete. 

g. Condition: Record the Avigation Easement per the Annexation Agreement.  An 
Avigation Easement will be executed prior to the recordation of the Final Plat. 

h. Update the LAND USE SUMMARY CHART and TRACT SUMMARY CHART 
on Sheet 1 per the included comments. The Land Use Summary Chart and Tract 
Summary Chart have been updated accordingly. 

i. Provide an updated ALTA. An updated ALTA is included with this submittal. 
j. Remove PH1 – Phasing Plan from the Preliminary Plat set. It may be included as an 

exhibit to the resubmittal. The Phasing Plan has been removed from the Preliminary 
Plat set. 
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k. In addition to the Avigation Easement Profile and Sections exhibits, the applicant 
also previously showed to staff a color coded plan with the visual approach and 
instrument approach overlaid on the plat. Please provide an updated exhibit. An 
updated exhibit has been included with this submittal. 

l. See redlines for technical adjustments and previous comments. Revisions have been 
made per redline comments. 

2. Sheet 1 –Title Sheet 
a. The Tract D and E rows in the TRACT SUMMARY CHART show the ownership 

and maintenance being “Commercial.” Staff’s understanding is it will be retained by 
the owner. The Tract Summary Chart has been updated accordingly.  The Owner 
will retain ownership until such time the commercial property is sold to a commercial 
developer.  At the sale of the commercial property the commercial developer will 
take title to Tracts D and E. 

b. The future commercial Tract E is 5.369 acres. Given the grading required to create 
the commercial pad, what is the anticipated size/acreage of the final pad for 
marketing purposes? The anticipated acreage of the final commercial pad is 
approximately 4.32 acres.  The finished pad grading is shown on sheet GR2 which 
will be completed at the time the commercial tract develops.  We anticipate the 
residential to develop before the commercial. 

c. Tract A shall be owned by the Town and maintained by SVMD. The Tract Summary 
Chart has been updated accordingly. 

d. Revise the use for Tract D from “Commercial” to “Access.” The Tract Summary 
Chart has been updated accordingly. 

e. Delete Tract I from the TRACT SUMMARY CHART. The Tract Summary Chart 
has been updated accordingly. 

f. Provide a PARKS AND OPEN SPACE SUMMARY CHART that details the 
required versus provided acreage for pocket parks, neighborhood parks, community 
parks, and open space for the development. A Parks and Open Space Summary 
Chart has been added to the Title Sheet. 

g. The Required acreage of 1.70 acres for Parks in the Land Use Summary is not 
correct. The required acreage has been updated. 

h. Delete Note 4 from the plat. Staff will work with the applicant to include the 
language in the appropriate document for approval/agreement by the Board of 
Trustees. Note 4 has been deleted.  Proposed Language:  The Town of Erie and 
Developer acknowledge and agree pursuant to section 10.6.3.B of the Town of Erie 
Unified Development Code, that the Developer will not be required to pay the Fees 
in Lieu of park land dedications, as equivalent monetary value was substituted in 
the form of construction of a 2.0ac park herein, located within Tract B. 

3. Sheet 2 – Site Plan Overall 
a. Add acreage to tracts (typical for enlargements sheets also). Acreage has been 

added to enlargement sheets only for all tracts. 
b. Provide easements on the perimeter of tracts. Easements have been provided on the 

perimeter of all tracts along Bonanza Drive. Any necessary easements along State 
Highway No. 7 will be provided at the time of the final plat. All internal lots and 
streets have been provided with required easements as well. 
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c. Show the dedication of ROW, and not a Tract, at Bonanza Dr. to accommodate the 
southbound right turn lane. Dedicated right-of-way has been shown for the Bonanza 
Drive improvements.  

d. Show the private street tract across Bonanza in Vista Ridge. The Town can then 
verify that Street A’s centerline is aligned with the private street centerline and tract 
in the Vista Ridge subdivision north of Kum and Go. The private street tract has 
been added to the plans.  

e. There is one location where the block length exceeds 900’. Through-block 
connections, a minimum of 30’ wide and located in a tract with a sidewalk, are 
required in blocks that are 900 feet or more in length (10.6.5.F.2.c). The northern 
row of lots has been revised so that no block is more than 900’ in length. The tract 
has been moved to the next intersection to the west to accommodate this change.  

f. Tract A, open space dedicated to the Town, narrows to 100’ in width. Code requires 
dedicated open space to be “no less than 300 feet at the narrowest width, unless the 
Town approves a lesser amount for a trail.” (10.6.3.C.4.a.ii)  We have had 
conversations with OSTAB regarding the 300’ foot width. The park has been 
adjusted to accommodate a pinch point of approximately 200’ with OSTAB support. 

g. Approximately 22 lots are located more than a ¼ mile away from the pocket park. 
The pocket park is not centrally located with the neighborhood served. 
(10.6.3.B.4.a.i)  There are 22 lots that exceed the ¼ mile proximity to the Pocket 
Park. The applicant feels that the Sierra Vista residents and other surrounding 
communities will benefit with the location of the park at the west end of the Sierra 
Vista Project.  Please refer to the revised narrative to further justify the reasons for 
locating the pocket park on the west end of the project. 

4. Sheet 3 – Site Plan Enlargement 
a. The 30’ easement is not a utility easement. It is an access, ingress, and egress 

easement. Show a new 30’ utility easement for the extents of the propose waterline 
connection. The existing easement has been annotated appropriately to match the 
ALTA and a proposed easement has been added for the proposed utility easement. 

5. Sheet 4, 5 & 6 – Site Plan Enlargements 
a. Show easements for drainage improvements and facilities located in tracts. 

Easements have been added for all storm improvements located in tracts. 

6. Sheet 8 – Existing Conditions 
a. The 30’ easement is not a utility easement per the ALTA and Title but instead 

provides for ingress, egress and access to the Erie Airport runways for Erie Airpark 
lots adjacent to Sierra Vista. The easement has been revised to match the updated 
ALTA. 

7. Sheet 9 – Overall Utility Plan 
a. The storm lines in Tracts are not in easements. The detention ponds are not in 

easements. Show drainage easements. Easements have been added for all storm 
improvements located in tracts. 
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b. Call out the existing overhead electric located on the property to be buried 
(10.5.4.J.5). Update: Without verification through an updated ALTA, this item will 
be added as a condition of approval. The overhead electric is not located on the 
subject property. Please refer to the updated ALTA included with this submittal. 

8. Sheet 10 – Grading and Erosion Control Plan 
a. There is a bold dashed line shown adjacent to the west property line. Label line as it 

is not shown in the ALTA Survey. The line has been removed from the plans. 
b. Show trail connections in the relocated through-block tract. Revise grading to 

accommodate trails with a maximum 5% slope. Trails connections have been 
revised to connect through the relocated tract. 

c. Show 8” sidewalk on the west side of Bonanza Drive to complete the 8’ trail loop 
for Sierra Vista. An 8’ sidewalk has been added along the entirety of the west side 
of Bonanza Drive. 

d. Modify grading to show that an 8’ walk from the tract between Lot 5, Block 8 and 
Lot 1 Block 9 along SH 7 to the Bonanza intersection can be accommodated. An 8’ 
walk has been added through Tract D and along State Highway No. 7, connecting 
the tract between blocks 8 and 9 to the Bonanza Drive and State Highway No. 7 
intersection.  This portion of the sidewalk will be completed in conjunction with the 
development of the commercial property. 

e. Grading is shown in the 30’ Erie Airpark access easement along the north property 
line. Show the new improved surface for the existing taxiway disturbed by the 
grading. Any disturbed taxiway will be replaced with crusher fine material. 

f. Drainage conveyance is shown in the 30’ Erie Airpark access easement. Drainage to 
be located outside of the 30’ easement. Drainage is located outside of the easement.  

g. Grading in some areas of Tract A exceed a 5:1 slope. Modify grades to a maximum 
5:1 slope or exclude these areas from the open space dedication credit. Slopes have 
been modified to not exceed 5:1. 

h. The outfalls of the two ponds appear to be located near the top of the detention ponds 
potentially resulting in retained water in the ponds. Clarify to ensure stormwater is 
not retained nor attracts waterfowl leading to an increased risk of bird strikes. Pond 
outlets have been revised to ensure no water is being retained. 

i. The access road grading in Tract D terminates short of Tract E, the commercial tract. 
Show grading of the access road to the pad elevation in Tract E.  Sheet GR2 depicts 
the future grading that will accommodate access through Tract D.  Final Grading 
will be completed when the commercial property is developed. 

9. Sheets 11-21 – Landscape Plans 
a. There are several lots that back onto SH 7 and Bonanza. Please note the perimeter 

fence requirements in the UDC when reviewing lot configuration (10.6.4.H.9.b). 
Specifically item iii. requiring columns every 50’ along the fence and item vii.b. 
requiring planting pockets every 150’.  The columns have been revised and planting 
pockets have been added. 
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b. Pocket Park is to meet the Parks, Recreation, Open Space and Trails (PROST) 
Master Plan requirements for amenities and components. Provide a checklist to show 
the park meets the PROST requirements. Provide information of what improvements 
exceed the minimum pocket park requirements.  See the attached list of amenities 
that exceed the minimum requirements for a pocket park. 

c. Add curb ramps as shown in redlines. In some instances, conflicts may occur with 
storm inlets. Curb ramps have been added in the location shown on the redlines. 

 
Town of Erie Engineering 
 
Previous Comments for Preliminary Plat: 
6. On the Overall Utility Plan: 

a. The annexation agreement calls for the existing 14 inch waterline on the north property 
line to be replaced with an 18 inch line and the proposed plan shows a 16 inch line.  
However, the Town’s Water Master Plan now only calls for a 12 inch line which is 
what the Town prefers.  In order to allow for a 12 inch line, the annexation agreement 
will need to be amended. 
Response:  This waterline is a proposed 12” line that will be internal to the site. 
 
The annexation agreement will still need to be amended to allow for this change. 
Comment noted. 

 
Comments for Preliminary Plat: 
1. Tract I needs to be shown as right-of-way and not as a tract. Tract I has been removed and 

the area is now being shown as dedicated right-of-way. 
2. On sheet OU1; 

a. An eight inch water line connection is needed to the existing eight inch water line in 
Piper Drive to the north. An eight inch line has been added to connect to Piper Drive. 

b. The eight inch water line in Street A between Street F and G needs to be a 12 inch. This 
line has been upgraded from an eight inch line to a twelve inch line. 

c. The 12 inch water line connection through Tract H is not needed, as it is redundant to 
the connection in Bonanza Drive. This 12 inch water line has been removed. 

d. Two 12 inch stubs and the 12 inch water line in Street G seem oversized just for the 6 
acre commercial lot.  Based on the water model the fire flows are requiring a twelve 
inch line to meet all of the design criteria.  We will work with the Town during the final 
engineering to ensure the proper line sizes are constructed for the future commercial 
development. 

e. We would like to know how deep the sanitary sewer in Street A will be with this new 
alignment. The sanitary sewer is 19.5’ at its deepest point. 

f. The water line connection across Bonanza Drive to the east can be removed as that is a 
different pressure zone.  The water model is dictating the connection to the Zone 4 line 
to meet fire flow requirements.  Again, we will work with the Town during final 
engineering to ensure fire flows can be met with the future commercial development. 
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3. On sheet GR1; 
a. Maintenance access to the bottom of the ponds needs to be shown. Maintenance access 

has been provided for both detention ponds. 
b. Grading for the entire future access road from Highway 7 needs to be shown even if 

construction of it is not included in a Final Plat. Grading for the entire future access 
road has been shown on the plans. 

 
Comments for Phase II Drainage Study: 
1. There is no design or calculations for the swale along the north side of the lots on Street A.  

The swale as shown seems undersized to handle the substantial developed flows for the 
houses as well as off-site flows.  Design calculations have been included for the swale 
along the north property line. 

 
Comments for Master Utility Report: 
1. The title of the report needs to be change to Preliminary Utility Report. The title of the utility 

report has been updated. 
2. The water line connection across Bonanza Drive to the east can be removed as that is a 

different pressure zone.  The water model is dictating the connection to the Zone 4 line to 
meet fire flow requirements.  Again, we will work with the Town during final engineering to 
ensure fire flows can be met with the future commercial development. 
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Town of Erie OSTAB 
 
General Comments: 
See letter by Open Space and Trails Advisory Board dated August 25, 2015.  
 
1. Modify the shape of adjacent Tracts A (open space) and B (pocket park) so that the open 

space is a contiguous area that meets all requirements for open space that are in the UDC. 
The tracts were modified. 

2. Modify the legend on the landscape sheets to explicitly identify trails. The legend has been 
modified accordingly. 

3. Include a trail in Tract D. A future trail has been added through Tract D. This trail will be 
constructed with the commercial development.  

4. Expand the width of short connector trails from 5 feet to 8 feet. Short connector trails have 
been revised to 8 feet in width. 

5. Increase the width of the sidewalk along Bonanza Drive from 5 feet to 8 feet. The sidewalk 
along Bonanza Drive has been revised to 8 feet in width. 

6. Add an 8 foot sidewalk along CO 7 at the southern end of this application. An 8 foot future 
sidewalk has been added along State Highway No. 7. 

 
Mountain View Fire Protection District 
 
General Comments: 
1. An additional fire hydrant is needed on Street F. Hydrant spacing has been exceeded. This 

appears to be a change from the last set of plans. A fire hydrant has been added to Street F 
as requested. 

 



 
 
 
 
 

Town of Erie 
Open Space and Trails Advisory Board 

 
 

From: Town of Erie Open Space and Trails Advisory Board (OSTAB) 
To: Todd Bjerkaas, Senior Planner, Community Development 
Date:  September 21, 2015 

 
Subject: Sierra Vista Preliminary Plat 

 
OSTAB has reviewed the package materials (all dated September 14, 2015), compared them to Town 
planning documents, and has prepared the following comments, questions, and recommendations for 
the Town’s consideration in evaluating this project. 

 
The Natural Areas Inventory (NAI): 
 
Discussion: In 2008, the Town engaged Walsh Environmental Scientists and Engineers of Boulder, 
Colorado, to identify and evaluate the natural areas within the Town’s planning area. Over 125 areas 
were evaluated. Based upon a variety of characteristics, a numerical “summary rating” was 
calculated, and the habitat quality of each site was categorized as high, medium, or low. A portion of 
one area lies within this application: “Coal Creek Tributary South of Airport”, Site #110. This site has a 
“high” rating, based upon its wetland function, wetland quality, and habitat quality. The eastern portion 
of this NAI site is in Tract A of the application, with a deep gully and steep slopes in the southern end. 
The western portion of the NAI site is on town owned land that is adjacent to this property on the 
west. 
 
The changes made in the current design to eliminate some lots, to relocate other lots, and both to 
move and redesign the detention basins provide adequate protection to this NAI site. 
 
Recommendations: None 

 
Open Space: 
 
Discussion:. The tract summary chart on sheet T1 states that the required dedicated open space is 
8.02 acres, and the provided open space is 10.96 acres, all of which is in Tract A in the western most 
portion of the property. There is also a 2.36 acre city park in Tract B, which is due east of Tract A. 
 
Paragraph C of Section 10.6.3 of the Unified Development Code (UDC) defines the standard criteria 
for open space, and areas not eligible: 

1. “A minimum of 10 contiguous acres”; 
2. “A parcel that is no less than 300 feet wide at the narrowest width, unless the Town approves 

a lesser amount for a trail”; 
3. “Typically, open space shall be owned and maintained by the Town. The Town may consider a 

conservation easement as an alternative”. 
Areas not eligible include: 

1. “Oil and gas well sites and required buffers”; 
2. “Storm water channels, detention and water quality ponds greater than 5 feet deep with slopes 

greater than 5:1.” 
 

Open space Tract A contains detention basins in the both the northern and southern portions. It is our 
understanding that both detention basins have been modified so that the slopes and depth meet 
the above requirements for dedicated open space. 



 
Sheet SP1 shows that the dedicated open space (Tract A) is less than 300 feet wide where it is 
adjacent to the planned park. The narrowest width is approximately 200 feet. There is a trail 
throughout this Tract. During discussion, members noted that there is “de facto” open space on 
town owned land to the west of the dedicated open space, and a park to the east. OSTAB voted 
to accept the open space as defined. 

 
Recommendation: Approve the open space as defined, for reasons stated above in the Discussion 
section. 

 
Trails: 
 
Discussion:  
We prefer that all trails, including short connectors to streets, be an 8 foot wide concrete trail in order 
to accommodate safely bicycles, baby carriages, wagons, etc. that are passing each other. Likewise, 
sidewalks that connect trails, or are adjacent to major streets, should also be 8 feet wide and 
concrete. Previous versions of this application did not meet this criteria in all locations. We reviewed 
the landscape plan, sheets L1 through Line 10, and are pleased that all previous deficiencies have 
been corrected: 

1. Trail and connectors in Tract A; 
2. Trail and connectors in Tract H; 
3. Sidewalk along Bonanza Drive; 
4. Sidewalk/trail along State Highway 7 (Baseline Road). 
 

Sheets L9 and L10 show a “future 8’W Trail Connection” along CO7.  We request that staff ensure 
that this “future connection” is a requirement 
 
We also discussed whether or not there should be a trail along the northern portion of Tract D, or if 
there should be a trail along the entire northern boundary in Tract H. We had requested such a trail 
during the Sketch Plan phase, when we became aware that there is a right-of-way to enable lots in 
the Airpark to access the runway. We ultimately decided that adding a trail would require substantial 
changes to the application, including reducing the number of lots. OSTAB voted to accept the trail 
configuration without changes. 
 
Recommendation: Ensure that the “future 8’W Trail Connection” along CO7 is a requirement. 

 
 
Please pass this referral letter to the Applicant, and appropriate town departments, boards, and 
commissions. Thank you for your attention to these matters. OSTAB is available to discuss any of the 
above in more detail as needed. 

 
 
Sincerely, 

 
Open Space and Trails Advisory Board 

 
Denise Brady 
Kevin Chard 
Dawn Fraser 
Monica Kash 
Nicole Littman 
Ken Martin (Chair) 
Joe Martinez 
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From: Billadeau, Jake [mailto:Jake.Billadeau@anadarko.com] 
Sent: Tuesday, August 11, 2015 5:24 PM
To: Nancy Parker
Cc: Book, Travis
Subject: Anadarko Comment for Sierra Vista Metropolitan District - Public Hearing 8/11/15
Importance: High
 
Ms. Parker,
 
We  recently  received  the  attached  public  hearing  notice  for  the  organization  of  Sierra  Vista
  Metropolitan  District.    This  response  is  submitted  to  the  Board  of  Trustees  on  behalf  of
 Anadarko Land Corporation, Anadarko E&P Company LP and Kerr-McGee Oil & Gas Onshore
 LP (“Kerr-McGee”).
 
Anadarko Land and Anadarko E&P (the “Anadarko entities”)  together own the minerals  that
 underlie the portion of the property located in the SE/4SE/4 of Section 31, Township 1 North,
 Range 68 West.  Kerr-McGee owns oil and gas leasehold interests in portions of the property. 
  The  Anadarko  Entities  and  Kerr-McGee  preserve  all  statutory  or  other  rights  that  may  be
 available pertaining to the interests mentioned above.
 
Please make this email part of the comments and record for the referenced proceedings.
 
Thank you,
 
 
Jake Billadeau ¦Staff Land Analyst

                 Office: 720.929.6779
          Jake.Billadeau@anadarko.com
 

Click here for Anadarko’s Electronic Mail Disclaimer

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=AD50C4AC755448A8916FD944F4DB0B85-NPARKER
mailto:mostholthoff@erieco.gov
mailto:tbjerkaas@erieco.gov
mailto:Jake.Billadeau@anadarko.com
http://www.anadarko.com/notices/Pages/Electronic-Mail-Disclaimer.aspx
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April 28, 2015 
Karen Berry 
State Geologist 

  

Todd Bjerkaas 

Community Development Services 

Town of Erie 

P.O. Box 750  

Erie, CO 80516 

Location: 
Section 31, 

T1N, R68W of the 6th P.M. 

40.0021, -105.0416 

Subject: Sierra Vista – Preliminary Plat 

Town of Erie, Weld County, CO; CGS Unique No. WE-15-0027 

 

Dear Todd: 

 

Colorado Geological Survey has reviewed the Sierra Vista preliminary plat referral. I understand the applicant 

proposes 198 single-family detached residential lots and a 5.57-acre commercial area on approximately 60.5 

acres located northwest of Highway 7 and Bonanza Drive.  

 

With this referral, I received a Development Referral requesting CGS’s review (April 3, 2015), a copy of the 

Sierra Vista Preliminary Plat Land Use Application (signed February 2, 2015), a project narrative (Calibre, 

March 25, 2015), a Supplemental Preliminary Geotechnical Investigation (CTL|Thompson, July 16, 2014), and 

a set of 21 preliminary plat sheets (Calibre, March 25, 2015).  

 

Not undermined, but… According to available mine maps, the site is not directly undermined, and no shafts 

or other mine-related surface openings are mapped on or near the site. Room-and-pillar workings of the 

Parkdale Mine are located immediately west of the site, at a depth of approximately 200-250 feet below 

the ground surface. The western portion of the site is located within a mapped “Low Subsidence Hazard” 

area (Ivey et al, 1975, Ground Subsidence and Land-Use Considerations over Coal Mines in the Boulder-

Weld Coal Field, Colorado [plate 6, Subsidence Hazard Map]: Colorado Geological Survey, EG-9, scale 

1:24000).  

 

The much shallower (depth of workings 50 to 100 feet) Baseline Mine is located about 200 feet northeast 

of the Sierra Vista property, and a portion of the site’s northeastern corner is located within a mapped 

"Severe Subsidence Hazard" area.  

 

The historic mine maps on which our understanding of the extent of undermining and subsidence hazard is 

based are subject to numerous potential sources of error, including survey error, and incomplete and/or 

inaccurate data. There may be unknown, unmapped mines beneath the Sierra Vista property, or the shallow 

Baseline Mine may extend farther southwest than the historic mine maps indicate. CTL’s geotechnical 

report does not discuss the potential undermining-related subsidence hazard. 

 

Due to the distance between the northeastern corner of the site and mapped Baseline Mine workings, a 

subsidence hazard investigation does not appear to be necessary. However, if the town wishes to be 

conservative, a subsidence hazard investigation consisting of several borings near the northeastern corner of 

the property, extending to a depth of at least 100 feet, could be required to verify that mine-related voids are 

not present beneath the site. 

  COLORADO GEOLOGICAL SURVEY 
1801 19th Street 
Golden, Colorado 80401 
303.384.2655 
 

 



Todd Bjerkaas  

April 28, 2015 

Page 2 of 2 
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At a minimum, grading activities should be carefully observed to identify any unmapped shafts, other 

mining features, or evidence of subsidence. The developer, engineer, builder, earthmoving contractors and 

field inspection staff should be made aware that there is a potential risk of sinkholes and other subsidence-

related features developing, especially in the northeastern corner of the Sierra Vista site. If a subsidence 

feature or evidence of a shaft is observed, a subsidence hazard investigation, mitigation and/or possible 

development reconfiguration would be required.  

  

Very highly expansive soils and bedrock. CTL’s report contains a valid description of subsurface conditions, 

soil and bedrock engineering properties, and mitigation strategies for reducing the risk of damage due to 

areas of extremely highly expansive, shallow claystone bedrock. CTL makes appropriate preliminary 

recommendations for mitigating the risk of structural damage associated with the very highly expansive 

soils and bedrock, including overexcavation and replacement with moisture-conditioned, properly 

compacted, low expansive fill to a depth of at least ten to twelve feet below lowest foundation bearing 

depths, and/or drilled pier foundations with structural floor systems. 

 

Additional geotechnical investigations, consisting of drilling, sampling, lab testing and analysis, will be 

needed to determine the depth and extent of overexcavation (if planned) and on each lot, once grading is 

complete, to verify that swell potential values have been reduced to acceptable levels before shallow 

foundations and slab-on-grade floors are determined to be feasible. Even after ground modifications (if 

implemented) and grading are complete, it is possible that some of the overexcavated and replaced fill will 

be moderate or higher swelling and some lots may require drilled pier foundations to resist uplift.  

 

Thank you for the opportunity to review and comment on this project. If you have questions or require further 

review, please call me at 303-384-2643, or e-mail carlson@mines.edu. 

 

Sincerely, 

 

 

 

Jill Carlson, C.E.G.      

Engineering Geologist 





 

 

 
April 28, 2015 
 
 
MEMORANDUM 
 
TO:  Todd Bjerkaas 
 
FROM:  Charles M. Buck, P.E., PTOE 
  David E. Hattan, P.E., PTOE 
 
SUBJECT: Review of Preliminary Plat and Traffic Impact Study 
PROJECT: Sierra Vista  

FHU # 95-190 
 
We have reviewed the Preliminary Plat and the Traffic Impact Study for the proposed Sierra Vista 
development, to be located on the north side of State Highway 7 and west of Bonanza Drive. The 
Preliminary Plat (Calibre Engineering) is dated March 25, 2015, and the Traffic Impact Study 
(Aldridge Transportation Consultants) is dated January 13, 2015. We have examined these 
materials specifically from the perspective of traffic engineering and transportation planning but not 
general civil or utility engineering. Our comments are as follows: 
 
Preliminary Plat 
 

 Sheets 7/21 and 10/21 identify Bonanza Drive as “State Highway No. 3”. This is incorrect: 
Bonanza Drive is Weld County Road 3. 
 

 The Preliminary Plat details only the residential portion of the development. Tract E, 
located in the southeast corner of the site, is identified for commercial development, but 
vehicular access to Tract E is not defined. 
 

 The ¾ movement access, as described and analyzed in the Traffic Impact Study, is not 
depicted on the plans.  

 
Traffic Impact Study 
 
Generally, we concur with the methods, assumptions, and the resultant findings and 
recommendations presented in the study, with the following exceptions: 
 

 The study assumes three accesses: two full-movement accesses along Bonanza Drive and 
a ¾ movement access on State Highway 7. The ¾ movement access is generally 
consistent with the amended SH 7 Access Control Plan (LSC Transportation Consultants, 
2010), but this document has not been officially adopted. The amended plan shows the 
location of this access as 1,320 feet west of Bonanza Drive, rather than the 1,200 feet 
dimension discussed in the traffic study. Note that the approved Access Control Plan (LSC, 
2003) identifies this access as right-turn-only (RTO), and shows it located farther to the 
west (at milepost 65.10). 
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 Although the traffic study mentions this access will not be open during initial phases of 

development, the site traffic assignments are based on build out of the site and utilize this 
access for site traffic. The study indicates that timing of the ¾ movement access is 
uncertain. As noted above, the ¾ movement access is not depicted on the Preliminary 
Plat; only the two proposed accesses to Bonanza Drive are shown. 
 

 Because the Preliminary Plat addresses the entire residential portion of Sierra Vista, it 
seems that the ¾ movement access would be intended to serve future commercial uses in 
Tract E and would be constructed at that time. However, Tract E has only about 750 feet of 
frontage along SH 7. If the ¾ movement access is located 1,320 feet west of Bonanza 
Drive as specified in the Access Control Plan, it is difficult to see how this access, if 
constructed, could serve the commercial uses.  
 

 If construction of the ¾ movement access is to be precluded by this development, then the 
traffic study should address the condition with all site traffic using Bonanza Drive. Given 
the relatively minor increases due to the shift of site traffic, however, it is unlikely that LOS 
and queuing results would change significantly. 
 

 Because Bonanza Drive is essentially a large cul-de-sac, with one way in and out at SH 7, 
preclusion of the ¾ movement access would eliminate a second means of access to the 
area for emergency responders. 
 

 The proposed southernmost full-movement site access on Bonanza Drive should provide 
sufficient spacing (about 370 feet) to accommodate southbound queuing at SH 7. Note 
that, although the traffic study analyzed this access as a “T” intersection, this access will 
likely set the location for access to land uses on the east side of Bonanza Drive. The 
northernmost access also provides appropriate spacing and may also be a location for 
future east side access alignment.      

 
The above comments constitute our review of the materials provided for Sierra Vista Preliminary 
Plat. Please call if you have any questions or need additional information.    



 
 

STATE OF COLORADO 
DEPARTMENT OF TRANSPORTATION      
                  
Region 1 Traffic 
Access/Utilities Permits 
Roadside Advertising 
2000 South Holly Street 
Denver, Colorado 80222 
303-512-4272  FAX 303-757-9886  

 
May 6, 2015 
 
Town of Erie Public Works 
Attn: Todd Bjerkass 
645 Holbrook Street 
Erie, Colorado 80516 
 
Dear Mr. Bjerkass: 
 
RE:  SIERRA VISTA PRELIMINARY PLAT NW CORNER OF BONANZA DRIVE AND SH 7 TOWN OF 

ERIE 
 

Thank you for referring the development proposal for our review. CDOT has the following comments: 
 

1. The City and County of Broomfield is the issuing authority for SH 7, therefore all construction proposals on 
SH 7 will need to be reviewed by them. 

 
2. CDOT will require the development proposal provide for the adjacent SH 7 road improvements according to 

the templet recommended in the Planning and Environmental Linkage Study (PEL).  In addition to 
completing the intersection at Bonanza Street.  I can provide a copy of the report to the developer. CDOT 
and all local agencies with interest in SH 7 agreed on certain improvements and a final road template for 
SH 7.   I would like to see the adjacent improvements designed and constructed for the length of this site 
according to the Planning and Environmental Linkage Study (PEL) to include curb gutter and sidewalk 
and storm sewer.    If you have any questions on the design I recommend a meeting to discuss how the 
full improvement construction can be completed. 
 

3. CDOT will not approve direct full time access to SH 7 through Tract B unless emergency access is required. 
 

4. To obtain permission to construct, modify or close a vehicular access, where such work will be within state 
highway right-of-way, a state highway Access Permit is required.  Please visit our website 
at https://www.codot.gov/business/permits/accesspermits/documents or obtain the application through 
this office. 
 

5. To obtain permission to place utilities within state highway right-of-way, a Utility/Special Use Permit is 
required.  Please visit our website at https://www.codot.gov/business/permits/accesspermits/documents or 
obtain the application through this office. 

 
If you have any questions, please contact me at 303-512-4271. 
 
Sincerely, 
Bradley T. Sheehan, P.E. 
Access Engineer 

 

 
CC R1:     
   File (7)  
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April 22, 2015 
 
Todd Bjerkas 
Town of Erie 
645 Holbrook 
Erie CO 80516 
 
RE: Sierra Vista Preliminary Plat 
 
 
Dear Todd: 
 
Thank you for referring the Sierra Vista Preliminary Plat to the School District. The District has reviewed the 
development proposal in terms of (1) available school capacity, (2) required land dedications and/or cash-in-lieu 
fees.  After reviewing the above proposal, the District supports this proposed development, however, Black 
Rock Elementary is projected to exceed the 125% benchmark within the 5 year projection timeframe. The 
district will continue to monitor enrollment and capacity and will alert the Town of Erie should Black Rock exceed 
125% benchmark. Options to accommodate overcrowding are listed below.  
 
Should this development be approved, the options for managing the short and long term overcrowding at Black 
Rock elementary may include adding modular classrooms and implementing split or staggered schedules as 
needed.  Other options may include, but not be limited to, implementing year-round schools or asking voters to 
approve new bonds for additional school facilities or a mill levy for additional operating funds.  It should be noted 
that a lack of operating funds may be a factor in delaying construction and occupancy of new school facilities in 
this area. 
 
Detailed information on the specific capacity issues, the land dedication requirements and transportation impacts 
for this proposal follow in Attachment A.   A land dedication is required with this project and there are comments on 
pedestrian access included in the attachment.  The recommendation of the District noted above applies to the 
attendance boundaries current as of the date of this letter.  These attendance boundaries may change in the future 
as new facilities are constructed and opened.  If you have any further questions or concerns regarding this referral, 
please feel free to contact me via e-mail at kragerud_ryan@svvsd.org or at the number below.  
 
Sincerely, 
 
 
Ryan Kragerud, AICP 
Planning/GIS 
 
Enc.:  Attachment A – Specific Project Analysis 
          Cash-in-lieu chart 
  

ST. VRAIN VALLEY SCHOOL DISTRICT PLANNING DEPARTMENT. 395 SOUTH PRATT PARKWAY, LONGMONT, CO  80501. SCOTT 
TOILLION, DIRECTOR. PHONE 303-682-7229. FAX 303-682-7344. 

mailto:kragerud_ryan@svvsd.org


 
 

ATTACHMENT A - Specific Project Analysis 
 

PROJECT: Wise Farm, Rezoning, Planned Unit Development Overlay & Preliminary Plat 
 

(1) SCHOOL CAPACITY 
The Board of Education has established a District-wide policy of reviewing new development projects in terms of the 
impact on existing and approved school facilities within the applicable feeder system. Any residential project within the 
applicable feeder that causes the 125% school benchmark capacity to be exceeded within 5 years may not be 
supported. This determination includes both existing facilities and planned facilities from a voter-approved bond. The 
building capacity, including existing and new facilities, along with the impact of this proposal and all other approved 
development projects for this feeder is noted in the chart below. 
  
  

BLACK ROCK ELEMENTARY 
          CAPACITY INFORMATION CAPACITY BENCHMARK* 

        (includes projected students, plus development's student impact) 

School Building Stdts. Stdt. 2015-16 2016-17 2017-18 2018-19 2019-20 
Level Capacity Oct-14 Impact Stdts Cap. Stdts Cap. Stdts Cap. Stdts Cap. Stdts Cap. 

Elementary 637 694 44 703 110% 721 113% 747 117% 782 123% 826 130% 
Middle (EMS) 720 833 20 837 116% 845 117% 857 119% 873 121% 893 124% 
High (EHS) 896 799 22 803 90% 812 91% 825 92% 843 94% 865 97% 
Total 2496   86 2343   2377   2430   2498   2584   
*students from new housing are added according to a 5 year buildout of approved plats within the school feeder. 

       
 
Specific comments concerning this proposal regarding School Capacity are as follows: 

• Specific Impact - This application will add 198 dwelling units and a potential impact of 86 additional students in 
the Black Rock Elementary, Erie Middle and Erie High School Feeder.   

• Benchmark Determination – Black Rock Elementary is likely to exceed the 125% capacity benchmark in 
2019/20 school year. Erie Middle School may reach 125% in year 2019/20, also. In order to accommodate 
additional students, voluntary mitigation options are provided below.         

• Mitigation Options - The Town of Erie and the developer should also be aware that the School Board has 
developed a mitigation policy that would assist in providing capacity for the new students in this subdivision. 
Under the policy, should an applicant wish to begin construction on a residential development prior to the 
District’s ability to provide additional capacity, the applicant may mitigate the development’s impact on the 
feeder by agreeing to a voluntary, per-unit payment. Funds would be used to provide permanent or temporary 
capacity within the impacted feeder. The Planning Department would be happy to discuss this type of mitigation 
for the proposal with either the town or developer.   

• Phasing Plan – The District would appreciate a phasing plan from the applicant at the time of final plat to more 
accurately calculate the impacts of this development.  

 
(2) LAND DEDICATIONS AND CASH IN-LIEU FEES 
The implementation of the Intergovernmental Agreement (IGA) Concerning Fair Contributions for Public School 
Sites by the town of Erie requires that the applicant either dedicate land directly to the School District along with 
provision of the adjacent infrastructure and/or pay cash-in-lieu (CIL) fees based on the student yield of the 
development. CIL fees provide funds for land acquisition and water rights acquisition, which is only a small 
component of providing additional school capacity for a feeder. Specific comments regarding land dedications and 
CIL fees for this referral are as follows: 

• Dedication and/or Cash-in-lieu Requirements – a land dedication is not required for this development 
therefore, CIL payments will be required. 

• Number of Units covered by dedication/cash-in-lieu – n/a 
• Dedication/Cash-in-lieu Procedures – Receipts for dwelling unit credits may be obtained at the time of 

building permit in the St. Vrain Valley School District Business Office – 395 S. Pratt Parkway, Longmont, 
CO. 

 
 
 

ST. VRAIN VALLEY SCHOOL DISTRICT PLANNING DEPARTMENT. 395 SOUTH PRATT PARKWAY, LONGMONT, CO  80501. SCOTT 
TOILLION, DIRECTOR. PHONE 303-682-7229. FAX 303-682-7344. 



3) TRANSPORTATION/ACCESS  
Transportation considerations for a project deal with bussing and pedestrian access to and from the subdivision.  
Pedestrian access, in particular, is an important goal of the School District in order to facilitate community connection to 
schools and to minimize transportation costs. Specific comments for this application are as follows: 

• Provision of Busing - Busing for this project, under the current boundaries, would most likely be provided at 
 all levels.  

• Pedestrian/Access Issues – n/a 
  

ST. VRAIN VALLEY SCHOOL DISTRICT PLANNING DEPARTMENT. 395 SOUTH PRATT PARKWAY, LONGMONT, CO  80501. SCOTT 
TOILLION, DIRECTOR. PHONE 303-682-7229. FAX 303-682-7344. 



Exhibit A School Planning
Standards And
Calculation of
In Lieu Fees

For Town of  Erie

Single Family

School    Planning    Standards

Number Projected Student Site Size Acres of Developed
Of Student Facility Standard Land Land Cash-in-lieu

Units Yield Standard Acres Contribution Value Contribution

Elementary 198 0.22 525 10 0.83 $80,117
43.56

Middle Level 198 0.1 750 25 0.66 $80,117
19.8

High School 198 0.11 1200 50 0.91 $80,117
21.78

Total 85.14 2.40 $80,117 $192,058

Single Family Student Yield is .43  $970
Per Unit

St. Vrain Valley School District 4/22/2015 3:19 PM Planning Department



Community Development Services
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TOWN OF ERIE
Town of Erie, Colorado

Development Referral

IH74

_Town of Erie Community Development
Town of Erie Parks & Recreation

_Town of Erie Economic Development
Public Review
Federal Aviation Administration

_St. Vrain Valley School District
_Colorado Department of Transportation

Comcast Commercial & Residential
NCWCD & Subdistrict

_Vista Ridge Metropolitan District
_Vista Ridge Master HOA

_Town of Erie Engineering
_Erie Airport Manager

Town of Erie OSTAB
Mountain View Fire Protection District

_Colorado Geologic Survey
_Felsburg Holt & Ullevig
_Century Link Communications
_XCEL Energy
_City & County of Broomfield
XErie Airpark HOA
_Anadarko Petroleum Corp/Land Corp

Planner: Todd Bjerkaas

Project: Sierra Vista

Description: Preliminary Plat

Location: NW Corner of Colorado Highway 7& Bonanza Drive

Date: April 3, 2015

Applicant: Highway 7 & Bonanza LLC

Legal Description: See Attached Materials

This application is submitted to you for review and comment. Please reply by Tuesday, April2Stb
, 2015, so

that we may give full consideration to your comments. Any response not received by this date may be deemed
to be a positive response to the Town of Erie. Email responses can be sent to tbjerkaas@erieco.gov. If you
have any questions about this application, please call 303-926-2773.

_We have reviewed this application and fmd no conflicts with our interests

_X_We have reviewed this application and find conflicts with our interests.

See comments below or attached letter.

Comments: Q~ JdLL- ~

Signature: ~ ~~

Name (Please Print) PA-T MIL("'Ete
Date: WCJ.. 2 Its

645 Holbrook. P.O. Box 750. Erie, Colorado 80516. Phone (303) 926-2770 -. Fax (303) 926-2706

mailto:tbjerkaas@erieco.gov.


We have two major concerns: 
 
1. Lack of a barrier between the new development and the airport/airpark. While residents of the 
airpark are familiar with aircraft/airport operations, experience has shown that most people are not.  
2. Traffic issues on Bonanza/Highway 7. 
 
Regarding the fence:  It is my understanding that you will add a post and rail fence, with wire mesh, as 
shown on the annotated landscaping plan. It should include signage to the effect of "Active Aircraft 
Operations Area, No Trespassing."  I'm sure your attorneys, the FAA or the town will have the correct 
legalese.  
 
It is also my understanding that an additional turn lanes will be added to Bonanza Drive; mitigating the 
traffic concern.  
 
One additional suggestion: add an Aircraft Appreciation Zone near the northwest retention pond. A 
pavilion with tables/benches would give people a place to sit and enjoy the airplanes taking off and 
landing.  
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COMMERCIAL

NATIVE UNDISTURBED AREA

Jeff H
Polygonal Line

Jeff H
Callout
Split Rail Fence with Wire Mesh with multiple signs indicating "Active Airport Operations Area, No Trespassing", subject to Town of Erie approval (Town owns a Water Line running along the Sierra Vista/Erie Air Park Property Border).

Jeff H
Polygonal Line

Jeff H
Polygonal Line

Jeff H
Polygonal Line

Jeff H
Polygonal Line

Jeff H
Callout
Split Rail Fence on Rear Lot Boundary Line

Jeff H
Line

Jeff H
Line

Jeff H
Stamp

Jeff H
Stamp

Jeff H
Callout
Intersection Improvements that have been installed or will be installed by Vista Ridge Filing 6 (see photos below).  Additional intersection improvements will be installed per City's traffic engineering staff's direction.

Jeff H
Stamp







MINUTES FROM SIERRA VISTA NEIGHBORHOOD MEETING 

Anthem Highlands Parkside Community Center, 3624 Parkside Center Drive, Broomfield, CO 80023 

6:00pm 

 

- 21 People attended (see attached an attendance sign-in sheet), along with Developer’s representatives 

Matt Deibel, Carl Nelson and Jeff Handlin 

- Carl Nelson and Jeff Handlin gave a brief introduction, which included a brief history of Sierra Vista, 

the project’s features, changes the Developer has made over time, the approval process to this point, 

and its approval process going forward.   

- After the introduction, the Developer invited questions from the audience. The following are summaries 

of questions by audience members and Developer’s responses: 

 

QUESTIONS RESPONSES 

Who owns the Sierra Vista land now? A private family. 

Will lighting be controlled on the proposed 

commercial so as to not disturb the Anthem 

residents across Highway 7? 

Lighting and other site plan details will be 

addressed at a commercial site plan/plat review 

process; however, at this time the Developer is not 

proposing any specific commercial use. 

Height restrictions? Approx. 35 feet for residential homes.  Developer 

was not certain of commercial height restrictions, 

so Developer deferred to the Town on that topic. 

What will the difference be between proposed and 

existing grades/elevations across the site? 

The site balances from a dirt perspective; however, 

each area will vary in the differential between 

existing and proposed (to be built) grade.  The 

grading plans show the existing and proposed 

grades in detail. 

Will the Highway 7 CDOT access point be used? Subject to CDOT acquiescence, the Developer 

proposes to install the CDOT access point 

concurrent with the development of the 

commercial parcel. 

What will Bonanza look like?   An additional turn lane at the Highway 7 

intersection will be installed concurrently with the 

development of the commercial parcel. 

How will Sierra Vista drainage be handled 

(drainage from precipitation and irrigation)? 

Historic flows will be released into the existing 

regional drainage channels, and developed flows 

will be detained onsite until such time that they can 

be released as historic flows. 

Will regional storm waters continue to erode my 

lot/taxiway? (This question was asked by Beverly 

Cameron, who lives at 375 Baron Court, Erie, CO, 

which address is on the WEST side of Erie 

Airport’s main north-south runway.) 

Regional drainage issues should be addressed to 

the Town. 

Will the drainage facilities onsite at Sierra Vista be 

‘wet’ retention ponds?  If wet, will water fowl 

represent a risk to incoming/outgoing flights? 

No, the ponds will be dry detention ponds. In the 

event there were a temporary accumulation of 

water in the dry detention ponds in S. Vista (after a 

significant precipitation event), it is extremely 

unlikely it would be in a quantity to attract water 

fowl, and further, there are wet retention ponds and 

reservoirs nearby (e.g. in Anthem and environs) 

that are suitable habitat for water fowl, and 



therefore water fowl would be attracted to such 

water bodies, not a small amount of detained storm 

water. 

Will Sierra Vista streetlights shine into the 

neighboring Erie Airpark? 

It is not the intention for Sierra Vista streetlights to 

shine into individual lots within Erie Air Park, but 

the Developer doesn’t know the ‘boundaries’ of 

streetlight illumination at this time. 

Will the new Bonanza Drive improvements be 

located into the Town’s Right of Way? 

Yes, and in some cases, the Developer will be 

dedicating additional real estate for the expanded 

areas of Bonanza Drive. 

(1) Will my view be affected across Sierra Vista?;  

(2) Will dogs that reside in Sierra Vista bother our 

livestock?  (Asked by Joel Foote and Lois Knight, 

250 County Road 3, Erie, CO, which property is 

currently an alpaca/llama farm as well as a 

residence.) 

(1) Likely yes, the western view from your 

property will be affected, given that homes will be 

constructed upon previously undeveloped land; 

(2)  Dogs within individual lots will be constrained 

by fencing, and Town leash laws should prevent 

dogs from wandering freely in the area. 

Schedule for construction of infrastructure and 

homes? 

Current estimates indicate that construction of 

infrastructure should likely begin in 2016, and 

homes should likely commence in 2017 (both 

subject to Town approval timelines).  Completion 

of home construction, as well as commencement 

& completion of construction of the commercial 

parcel, are all subject to a number of factors, 

including market conditions, etc. 

Is there a fire station that will be located to the 

north and east of Sierra Vista? 

That inquiry should be directed towards Mountain 

View Fire District or the Town. 

How does the sewer extension, providing sanitary 

sewer to the site, work?  Will any of the Erie Air 

Park residents be required to connect to the 

municipal sanitary sewer system? 

The Town will construct the sewer extension to the 

site, and no, to the Developer’s knowledge, no 

resident of the Erie Air Park will be forced to 

connect. 
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