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 INTRODUCTION 1.0

This document records the basis for all process work on the Laramie Energy II Harrison Creek Water 
Treatment Facility. It includes pertinent project information, the basis of design, assumptions and the 
site data for the project.   

 PROJECT INFORMATION 2.0

• Client:  Laramie Energy II, LLC 
• Location:  Mesa County, CO 
• Project: Harrison Creek Water Treatment Facility 
• Samuel Engineering Project Number:  14130-01 

Contact Information: 

Laramie Energy II, LLC 
1512 Larimer Street, Ste. 1000 

Denver, CO 80202 

Name Office Phone Cell Phone Email Address Role 

Matthew Hall 303-339-4337 720-471-9262 mhall@laramie-energy.com  Facilities Engineering Manager 
Samuel Engineering, Inc. 
8450 E. Crescent Pkwy, Ste. 200 
Greenwood Village, CO 80111 

Kevin Mahoney 303-714-4857  kmahoney@samuelengineering.com Project Manager 

John Kelly 303-567-7609  jkelly@samuelengineering.com Project Engineer 

George Sears 720-245-2101  gsears@samuelengineering.com Chief Process Engineer 

Paul Janke 303-567-7625  pjanke@samuelengineering.com Chief Mechanical Engineer 

Josh Jenkins 303-714-4817  jjenkins@samuelengineering.com Chief Electrical Engineer 

Boris Vilner 303-567-7628  bvilner@samuelengineering.com Chief Structural Engineer 

Ken Seals 303-567-7557  kseals@samuelengineering.com Chief Piping Designer 

Shawn Nevins 303-567-7544  snevins@samuelengineering.com Project Controls 

Shane Owen 303-714-4835  sowen@samuelengineering.com Document Controls 
CEO Operating, Inc. 

1015 Hickory Drive 

Rifle, CO 81650 
Mike Folmer  970-274-9889 mike@ceooperating.com Operations 

Olsson Associates 
760 Horizon Drive, Ste. 102 

Grand Junction, CO 81506 
Lorne Prescott 970-263-6014  lprescott@olssonassociates.com Senior Scientist 

Amber Kauffman 970-635-3710  akauffman@olssonassociates.com Process Engineer 

Ross Thompson 720-608-0045  rthompson@olssonassociates.com Permitting 
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 PROCESS INFORMATION 3.0

3.1 PROJECT DESCRIPTION 

Laramie Energy has contracted Samuel Engineering, Inc. to design a water treatment facility to clean 
both flowback and produced water inherent to fracking operations. Laramie Energy plans to expand 
their drilling program throughout the Collbran Valley, bringing dozens of new wells online within the 
next several years. To accommodate the increased production of produced water and requisite flowback 
water, a water treatment facility will be constructed to clean both water species, rendering them usable 
as recycle frac water for completions.  

Natural gas wells are to be drilled on various plots of land owned by Laramie Energy in the Collbran 
Valley, outside of Grand Junction, Colorado. Wells in relatively close proximity to each other are to be 
routed to a common separation unit and tank battery. A crude separation of oil, water and natural gas 
occurs within these facilities. The water cut from this separation is then routed to a large centrally 
located tank farm in Groundhog Valley before being pumped to the Harrison Creek Water Treatment 
Facility. In addition, water from wells drilled near the water treatment facility will be gravity drained 
directly to it. Most water is expected to enter the facility via pipeline. However, water may be trucked in 
if required to ensure adequate storage space is available to support the active frac job. It is estimated 
that less than 14% of the water influent to the facility will arrive via trucking, and will be most prevalent 
in the early stages of the drilling program. 

The water treatment facility itself utilizes a combination of residence time and chemical treatment to 
cleanse the water of residual oil and remove both suspended and settleable solids. The oil recovered is 
to be sold as condensate, while the solids are concentrated and sent to a disposal land farm. Equipment 
used to facilitate this separation includes: surge tanks, patented HWSB gunbarrel tanks, flow stabilizing 
tanks, dissolved air floatation (DAF) units and a belt filter press. The treated water exits the facility and is 
routed to one of three holding ponds, to be designed by others. High capacity pumps move the water 
from these ponds to support active frac sites.  

This facility is to be designed with the capability to easily expand to accommodate increased production 
as more wells come online. A nominal design flowrate of 15,000 BPD is to be expected for initial 
operations, which will most likely increase over time to a nominal flowrate of 30,000 BPD. As such, it is 
imperative that the facility be designed to accommodate additional equipment.  

The table below summarizes the major process inlet and outlet streams. This is not an exhaustive list, 
omitting utilities and minor process flows. 
 

Table 1 
Site/Environment Interface 

Inlet Outlet 
Source Average Flow Rate Destination Average Flow Rate 
Groundhog Valley 
Produced/Flowback Water 15,000 BPD Treated Water to Frac Supply 

Ponds 15,000 BPD 

Harrison Creek 
Produced/Flowback Water 15,000 BPD Condensate Sales 20 BPD 

Produced/Flowback Water 
Truck Offload 2,000 BPD Dry Solids to Land Farm 1950 LB/DAY 
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3.2 GENERAL CONDITIONS OF SERVICE 

Produced and flowback water constitutes the major influent stream to the Harrison Creek Water 
Treatment Facility. Produced water is that which is native to the formation and is extracted along with 
the desired oil and natural gas during well production. Flowback water is the result of injecting water 
downhole at high pressures to facilitate the hydraulic fracturing of the formation during well 
completions. General properties for the facility inlet/outlet can be found in the table below. It should be 
noted that Samuel Engineering’s scope does not include the transfer of treated water from the holding 
ponds to the active frac sites. Olsson Associates is responsible for the design of the frac water supply 
ponds, auxiliary equipment and all necessary fluid drivers to achieve the required flowrates and 
pressures to support fracking operations. As such, the facility outlet, pursuant to the scope of this 
project, is the treated water outlet that feeds these frac supply ponds. 

Table 2 
General Conditions of Service 

 
 Minimum Normal Maximum 
Facility Inlet—Groundhog Valley Flowback/Produced Water 
Pressure (psig) 0 500 1,000 
Temperature (°F) 40 65 80 
Flow Rate (BPD) 0 15,000 30,000 

 
Facility Inlet—Harrison Creek Flowback/Produced Water 
Pressure (psig) 0 -- 285 
Temperature (°F) 40 65 80 
Flow Rate (BPD) 0 15,000 30,000 

 
Facility Inlet—Truck Offload Flowback/Produced Water 
Pressure (psig) 0 15 30 
Temperature (°F) 40 65 80 
Flow Rate (BPD) 0 1,000 2,000 

 
Facility—Treated Water to Frac Supply Ponds 
Pressure (psig) -- 30 50 
Temperature (°F) 40 65 80 
Flow Rate (BPD) -- 15,000 30,000 
 
It should be noted that, in the absence of direct sampling of each water species, it is assumed that 
flowback and produced water entering the facility has an identical chemical makeup. The flowrates of 
hydrocarbons and solids were based on sampling completed by Baker Hughes, ALS Environmental, 
eAnalytics Laboratory, ChemSolutions, LLC, and Olsson Associates from June 2013 through October 
2014. Averages of each constituent measured were used to derive the general conditions of service 
listed in the following phase-specific information. 
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Table 3 

Inlet Water Properties 
 
 Units Minimum Normal Maximum 
pH  6.0 6.7 7.99 
Total Alkalinity mg/L 540 878 1,208 
Turbidity NTU 3 28 53 
Iron  mg/L 0.45 54 93 
Chlorides mg/L 7,605 11,667 24,830 
Calcium mg/L 110 216 281 
Magnesium mg/L 18 26 35 
Sodium mg/L 4,400 10,022 16,324 
Potassium mg/L 54 59 64 
Barium mg/L 20 40 54 
Zinc mg/L 0.15 0.21 0.26 
Bicarbonate mg/L 540 625 710 
Boron mg/L 8.1 8.7 9.4 
Strontium mg/L 30.1 30.25 30.4 
Aluminum mg/L 0.62 0.85 1.07 
Copper mg/L 0 0.34 0.67 
Manganese mg/L 0.26 1.06 1.86 
Silicon mg/L 15.2 18.5 21.8 
Silica mg/L 32.3 39.4 46.4 
Fluoride mg/L -- 2.2 -- 
Specific Conductance μmhos/cm 21,000 27,733 32,700 
Hydrocarbons mg/L 1.6 319 900 
TDS mg/L 9,600 15,283 25,760 
TSS mg/L 36 154 371 
TOC cfu/mL 177 183 189 
COD mg/L 585 595 604 
5 Day BOD mg/L 249 270 290 
SRB MPN/mL 0 2.8 6 
APB MPN/mL 0 3.5 6 
 
Condensate entrained in the flowback and produced water was not compositionally analyzed. It is 
assumed that the condensate that accumulates at the Harrison Creek Water Treatment Facility will 
closely resemble that of the condensate at the Mega Vega Compressor Station, a nearby asset of 
Laramie Energy. A sample of this condensate was analyzed by Air Pollution Testing, Inc. in October 2014. 
Values from this analysis can be found in the following table. 

Table 4 
Condensate Properties 

 
Parameter Units Value 
Specific Gravity  0.73 
API Gravity °API 63.1 
Molecular Weight lb/lbmol 97.5 
Composition 
Carbon Dioxide Mol% 0.3644 
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Table 4 

Condensate Properties 
Nitrogen (Air) Mol% 0.0057 
Methane Mol% 2.9351 
Ethane Mol% 1.3824 
Propane Mol% 1.7063 
i-Butane Mol% 0.8598 
n-Butane Mol% 1.5768 
i-Pentane Mol% 1.6476 
n-Pentane Mol% 1.8832 
Cyclopentane Mol% 0.6246 
n-Hexane Mol% 4.1074 
Cyclohexane Mol% 3.5809 
Other Hexanes Mol% 5.2385 
Other Heptanes Mol% 14.9551 
Methylcyclohexane Mol% 14.4097 
2,2,4-Trimethylpentane Mol% 0.9951 
Benzene Mol% 0.7368 
Toluene Mol% 5.5574 
Ethylbenzene Mol% 0.3130 
Xylenes Mol% 4.5298 
Other Octanes Mol% 20.3606 
Nonanes Mol% 9.1049 
Decanes Plus Mol% 3.0249 

 

3.3 PROPOSED OPERATING PHILOSOPHY 

Influent water is to arrive at the Harrison Creek Water Treatment Facility in one of two pipelines. The 
water entering via pipe from Groundhog Valley shall take a pressure cut at the facility inlet prior to being 
sent to the inlet surge tanks via a backpressure control valve. Water gravity feeding to the facility from 
surrounding Harrison Creek wells will be sent directly to the surge tanks. A backpressure control valve 
will be used to prevent separation within the pipeline. Water being trucked in will be offloaded at one of 
two available truck bays and sent to the surge tanks. These 3,000 barrel tanks are designed to provide a 
surge buffer for the facility, while allowing adequate residence time to achieve a rough cut of 
condensate from the influent water, as well as to allow any settleable solids entering the facility to drop 
out in the sloped tank bottom. Any free oil that separates out is to be collected in density-dependent 
pontoon skimmers, designed to sink in oil and float on water. The skimmer is mounted on a vertical 
guide to allow it to move with the level in the tank. Any condensate collected is sent to condensate 
tanks via a condensate skim pump. Solids that do settle out in the residence time provided are to be 
periodically removed with a bottoms solids pump. These concentrated solids are then sent to emulsion 
holding tanks. Water is removed from the surge tanks at a rate of 15,000 BPD and sent to one of two 
HWSB gunbarrel tanks, patented by High Tech Consultants, Inc. These tanks serve to polish the influent 
water, providing surface area for any entrained oil to coalesce into larger droplets and separate out of 
the bulk water. This condensate is routed to condensate tanks for sales. The polished water overflows 
from the gunbarrel tanks into one of two 750 barrel DAF holding tanks. These tanks allow the water to 
equilibrate and homogenize prior to chemical treatment. Upon leaving these tanks, the water is treated 
with a coagulant to neutralize repulsive charges among the suspended solids. The water is then dosed 
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with a polymer solution, which attracts solids particles to its active sites and binds them together into a 
larger particle, termed flocculant. Immediately after these chemicals are injected, the water enters a 
DAF unit. This basin contacts the water with a fine whitewater stream of recycle water and dissolved air 
introduced via nozzles on the basin floor. The micron-sized bubbles ascend, pushing the flocculated 
solids to the top of the basin. These float solids are skimmed off with a chain and flight skimmer and 
collected in a hopper. Solids from this hopper are intermittently drained to one of three existing 1,000 
barrel DAF emulsion tanks to await further concentration. Clean water exits the DAF unit and is sent to a 
1,000 barrel treated water tank, where it is held briefly before being transported to the frac water 
supply ponds.  Solids collected from the surge tanks and DAF unit are comingled in the DAF emulsion 
tanks. These concentrated solids are again treated with polymer to create a more tightly bound 
flocculant. This treated stream is finally sent to a belt filter press. The solids are dewatered and 
conveyed to a disposal box. Filtrate water pressed from the solids is returned to the inlet surge tanks. 

3.4 FUTURE EXPANSION 

As new wells come online, it is expected that the nominal flowrate of the facility will increase to 30,000 
BPD. As such, it is imperative that efforts be made to ensure the seamless expansion from the initial 
design rate of 15,000 BPD. All piping within the facility shall be designed to pass 30,000 BPD without 
unnecessary hydraulic restriction. Additionally, blind flanges and block valves shall be installed at various 
points in the process where supplementary equipment may be installed at a later date to accommodate 
higher flowrates.  

The following is a summary of the equipment necessary to operate the proposed process. Future 
additions are highlighted in gray. Design Phase I encompasses the immediate design for 15,000 BPD. 
Design Phase II will bring the facility to 30,000 BPD. Design Phase III will be undertaken if additional 
capacity is required, at the client’s discretion. It is understood that only Design Phases I and II are within 
the scope of this project, and as such, accommodations shall be made to ensure the additional required 
equipment can be easily added. Design Phase III is beyond the scope of this project. It should be noted 
that this is a preliminary list of required equipment. It is subject to change as detailed project design 
continues. 

 Table 5 
Process Equipment 

Equipment Tag No. Size Capacity Design Phase 
 
Separation Equipment 
Surge Tank #1 T-110 30’-0” DIA X 24’-0” H 3,000 BBL I 
Surge Tank #2 T-115 30’-0” DIA X 24’-0” H 3,000 BBL I 
Surge Tank #3 T-120 30’-0” DIA X 24’-0” H 3,000 BBL III 
HWSB Gunbarrel #1 T-200 15’-6” DIA X 24’-0” H 750 BBL I 
HWSB Gunbarrel #2 T-205 15’-6” DIA X 24’-0” H 750 BBL I 
HWSB Gunbarrel #3 T-210 15’-6” DIA X 24’-0” H 750 BBL II 
DAF Unit #1  D-400 9’-6” H X 48’-0” L X 8’-0” W 15,000 BPD I 
DAF Unit #2 D-450 9’-6” H X 48’-0” L X 8’-0” W 15,000 BPD II 
DAF Unit #3 D-500 9’-6” H X 48’-0” L X 8’-0” W 15,000 BPD III 
DAF Unit #4 D-550 9’-6” H X 48’-0” L X 8’-0” W 15,000 BPD III 
Filter Press FP-600 Twin Wire 50 GPM I 
VCU Knockout Vessel V-700   I 
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 Table 5 

Process Equipment 
 
Material Transfer 
Condensate Skim Pump P-130 Air Operated 15 GPM @ 20 PSIG I 
Surge Tank Emulsion Pump P-140 5 HP 50 GPM @ 30 PSIG I 
Gunbarrel Feed Pump #1 P-155 15 HP 450 GPM @ 30 PSIG I 
Gunbarrel Feed Pump #2 P-160 15 HP 450 GPM @ 30 PSIG I 
Gunbarrel Feed Pump #3  P-165 15 HP 450 GPM @ 30 PSIG II 
Gunbarrel Emulsion Pump P-215 5 HP 50 GPM @ 30 PSIG I 
DAF Feed Pump #1 P-260 15 HP 450 GPM @ 30 PSIG I 
DAF Feed Pump #2 P-265 15 HP 450 GPM @ 30 PSIG I 
DAF Feed Pump #3 P-270 15 HP 450 GPM @ 30 PSIG II 
Emulsion Makedown Water Pump P-305 0.25 HP 1 GPM @ 50 PSIG I 
Filter Press Makedown Water Pump P-310 0.5 HP 10 GPM @ 50 PSIG I 
DAF Makedown Water Pump #1 P-315 0.5 HP 8 GPM @ 50 PSIG I 
DAF Makedown Water Pump #2 P-316 0.5 HP 8 GPM @ 50 PSIG III 
Emulsion Polymer Pump P-320 0.25 HP 0.003 GPM @ 50 PSIG I 
Filter Press Polymer Pump P-330 0.25 HP 0.03 GPM @ 50 PSIG I 
DAF Polymer Pump #1 P-340 0.25 HP 0.02 GPM @ 50 PSIG I 
DAF Polymer Pump #2 P-350 0.25 HP 0.02 GPM @ 50 PSIG II 
DAF Polymer Pump #3 P-360 0.25 HP 0.02 GPM @ 50 PSIG III 
DAF Polymer Pump #4 P-370 0.25 HP 0.02 GPM @ 50 PSIG III 
Coagulant Pump P-395 0.25 HP 0.09 GPM @ 50 PSIG I 
DAF Recycle Pump #1 P-410 30 HP 150 GPM @ 90 PSIG I 
Bottom Emulsion Pump #1 P-420 Air Operated 15 GPM @ 30 PSIG I 
Float Emulsion Pump #1 P-430 Air Operated 15 GPM @ 30 PSIG I 
Treated Water Pump #1 P-435 15 HP 450 GPM @ 30 PSIG I 
Treated Water Pump #2 P-440 15 HP 450 GPM @ 30 PSIG I 
Treated Water Pump #3 P-445 15 HP 450 GPM @ 30 PSIG II 
DAF Recycle Pump #2 P-460 30 HP 150 GPM @ 90 PSIG II 
Bottom Emulsion Pump #2 P-470 Air Operated 15 GPM @ 30 PSIG II 
Float Emulsion Pump #2 P-480 Air Operated 15 GPM @ 30 PSIG II 
DAF Recycle Pump #3 P-510 30 HP 150 GPM @ 90 PSIG III 
Bottom Emulsion Pump #3 P-520 Air Operated 15 GPM @ 30 PSIG III 
Float Emulsion Pump #3 P-530 Air Operated 15 GPM @ 30 PSIG III 
Treated Water Pump #4 P-535 15 HP 450 GPM @ 30 PSIG III 
Treated Water Pump #5 P-540 15 HP 450 GPM @ 30 PSIG III 
Treated Water Pump #6 P-545 15 HP 450 GPM @ 30 PSIG III 
DAF Recycle Pump #4 P-560 30 HP 150 GPM @ 90 PSIG III 
Bottom Emulsion Pump #4 P-570 Air Operated 15 GPM @ 30 PSIG III 
Float Emulsion Pump #4 P-580 Air Operated 15 GPM @ 30 PSIG III 
Frac Supply Pond Feed Pump #1 P-900 15 HP 450 GPM @ 50 PSIG I 
Frac Supply Pond Feed Pump #2 P-905 15 HP 450 GPM @ 50 PSIG I 
Frac Supply Pond Feed Pump #3 P-910 15 HP 450 GPM @ 50 PSIG II 
Treated Water Makeup Pump  P-915 2 HP 50 GPM 20 PSIG I 
Filter Press Feed Pump P-950 2 HP 50 GPM @ 20 PSIG I 
Filter Press Discharge Pump P-605 5 HP 50 GPM @ 30 PSIG I 
VCU Knockout Liquids Pump P-705 Air Operated 15 GPM @ 20 PSIG I 
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 Table 5 

Process Equipment 
Filter Cake Conveyor B-610 15 HP  I 

 
Storage Units 
Condensate Skim Tank T-125 Oversized Pipe  I 
Condensate Tank #1 T-180 12’-0” DIA x 20’-0”H 400 BBL I 
Condensate Tank #2 T-185 12’-0” DIA x 20’-0”H 400 BBL I 
DAF Holding Tank #1 T-240 15-6” DIA x 24’-0”H 750 BBL I 
DAF Holding Tank #2 T-245 15-6” DIA x 24’-0”H 750 BBL I 
DAF Holding Tank #3 T-250 15-6” DIA x 24’-0”H 750 BBL III 
DAF Holding Tank #4 T-255 15-6” DIA x 24’-0”H 750 BBL III 
Makedown Water Tank T-300 12’-0” DIA x 20’-0”H 400 BBL I 
Coagulant Tank T-390 8’-0” DIA x 10’-0”H 90 BBL I 
DAF Emulsion Tank #1 T-922 15’-6” DIA x 30’-6”H 1,000 BBL Existing 
DAF Emulsion Tank #2  T-931 15’-6” DIA x 32’-0”H 1,000 BBL Existing 
DAF Emulsion Tank #3  T-932 15’-6” DIA x 32’-0”H 1,000 BBL Existing 
DAF Emulsion Tank #4  T-933 15’-6” DIA x 32-0”H 1,000 BBL III 
DAF Emulsion Tank #5 T-934 15’-6” DIA x 32’-0”H 1,000 BBL III 
Field Emulsion Tank #1 T-940 12’-0” DIA x 20’-0”H 400 BBL III 
Field Emulsion Tank #2 T-941 12’-0” DIA x 20’-0”H 400 BBL III 
Treated Water Tank (Existing) T-921 15’-6” DIA x 30’-6”H 1,000 BBL Existing 

 
Fluid Mixers 
Emulsion Polymer Makedown Mixer U-325   I 
Filter Press Polymer Makedown Mixer U-335   I 
DAF Polymer Makedown Mixer #1  U-345   I 
DAF Polymer Makedown Mixer #2 U-355   II 
DAF Polymer Makedown Mixer #3 U-365   III 
DAF Polymer Makedown Mixer #4 U-375   III 
DAF Emulsion Tank #2 Agitator TA-931   Existing 
DAF Emulsion Tank #3 Agitator TA-932   Existing 
DAF Emulsion Tank #4 Agitator TA-933   III 
DAF Emulsion Tank #5 Agitator TA-934   III 

 
Heat Transfer 
Surge Tank #1 Heater A H-110 7 KW  I 
Surge Tank #1 Heater B H-111 7 KW  I 
Surge Tank #2 Heater A H-115 7 KW  I 
Surge Tank #2 Heater B H-116 7 KW  I 
Surge Tank #3 Heater A  H-120 7 KW  III 
Surge Tank #3 Heater B H-121 7 KW  III 
Condensate Tank #1 Heater H-180 2 KW  I 
Condensate Tank #2 Heater H-185 2 KW  I 
HWSB Gunbarrel Heater #1 H-200 7 KW  I 
HWSB Gunbarrel Heater #2 H-205 7 KW  I 
HWSB Gunbarrel Heater #3  H-210 7 KW  II 
DAF Holding Tank #1 Heater H-240 7 KW  I 
DAF Holding Tank #2 Heater H-245 7 KW  I 
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 Table 5 

Process Equipment 
DAF Holding Tank #3 Heater H-250 7 KW  III 
DAF Holding Tank #4 Heater H-255 7 KW  III 
Makedown Water Tank Heater  H-300 4 KW  I 
Emulsion Tank #1 Heater H-922 7 KW  I 
Emulsion Tank #2 Heater H-931 7 KW  I 
Emulsion Tank #3 Heater H-932 7 KW  I 
Emulsion Tank #4 Heater  H-933   III 
Emulsion Tank #5 Heater  H-934   III 
Field Emulsion Tank #1 Heater H-940   III 
Field Emulsion Tank #2 Heater H-941   III 
Treated Water Tank Heater H-921 7 KW  I 
 
Destruction Units 
Vapor Combustion Unit X-710  400 MSCFD I 

 
 

 SITE DATA 4.0

The following tables outline the site conditions and utilities that are or will be available at the Harrison 
Creek Water Treatment Facility.  

 
Table 6 

Civil/Structural 
Elevation 7,456 
Atmospheric Pressure 11.16 
Ambient Temperature Range -20°F / 120°F 
Frost Depth 36” 
Seismic Data SDS=0.287g, SD1=0.085g, Ie=1.0 
Snow Load 70 psf (ground snow), Is=1.0 
Wind 90 mph, Exposure C, Iw=1.0 

 
Table 7 

Available Utilities 
 

Electrical 
460V / 3 Phase / 60 Hz 

 
Instrument Air 

110 SCFM @ 175 PSIG 
 

Fuel Gas 
XXX psig 
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1. INTERMITTENT FLOW.

2. CHEMICALLY TREATED.

3. BY OTHERS.
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5. MISSING INFORMATION NOT AVAILABLE.
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INSTALLATION NOTESCONCRETE WASHOUT AREA 

CONCRETE WASHOUT AREA MAINTENANCE NOTES

2. 

1. 

3. 

4. 

5. 

4. 

3. 

2. 

1. 

BERM

BERM

B
E

R
M  

DESIGN OF PAD

CONTROL DETAIL FOR 

SEE VEHICLE TRACKING 

3:1

3:13:1

3:1

 

MATERIAL, TYP.

EMBANKMENT

COMPACTED

PERIMETER

12" BERM AROUND

SIDE SLOPES

3:1 OR FLATTER

GROUND SURFACE

CONTAIN WASTE CONCRETE

OR AS REQUIRED TO

12" MIN.

8'x8' MIN.

8'x8' MIN.

3'-0" MIN.

CWA

VTC

SF

CONSTRUCTION BEST MANAGEMENT PRACTICES NOTES

EROSION AND SEDIMENT CONTROL DEVICES SHALL BE INSTALLED AND INSPECTED PRIOR TO ANY LAND DISTURBANCE ON SITE.

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

11.

12.

13.

14.

1.  

10. 

15.

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT AIR POLLUTION CONTROL NOTES

1.  

2. 

3. 

5. 

4. 

SIGN "CONSTRUCTION ENTRANCE"

VEHICLE ACCESS EXCEPT AT VTC

CONSTRUCTION FENCE, TYP., TO DISCOURAGE 

 STANDARDSMUTCDSTOP SIGN PER 

R=5
'

NOT TO SCALE

3" MINUS CRUSHED GRAVEL 

-

A

PLAN

10% MAX.

 

9" MIN.

9" MIN.

 

VEHICLE TRACKING CONTROL

VEHICLE TRACKING CONTROL INSTALLATION NOTES

VEHICLE TRACKING CONTROL MAINTENANCE NOTES

- B

PLAN
NOT TO SCALE

1.

2.

1.

2.

3.

50' MIN.

2
0
' 

M
IN
.

AT THE VTC.
CONTROL DEVICES (MUTCD), AS AMENDED, SHALL BE INSTALLED FOR EXITING TRAFFIC 
A STOP SIGN INSTALLED IN ACCORDANCE WITH THE MANUAL ON UNIFORM TRAFFIC 
 
WILL NOT BE ACCEPTABLE.  THE STONES SHALL BE 3" MINUS.
ANGULAR IN SHAPE AND RESISTANT TO WEATHERING.  ROUNDED STONE OR BOULDERS 
VEHICLE TRACKING CONTROL PADS SHALL CONSIST OF HARD, DENSE, DURABLE STONE, 

SITE.
VEHICLE TRACKING CONTROL PADS SHALL BE INSTALLED AT EVERY ACCESS POINT TO

SECTION

-

B

NOT TO SCALE

SECTION

-

A

NOT TO SCALE

NON-WOVEN GEOTEXTILE FABRIC

WASHOUT SIGN

CONCRETE 

EXCAVATED MATERIAL SHALL BE UTILIZED IN PERIMETER BERM CONSTRUCTION.

CONCRETE WASHOUT AREA TO OPERATORS OF THE CONCRETE TRUCKS AND PUMP RIGS.

AND ELSEWHERE AS NECESSARY TO CLEARLY INDICATE THE LOCATION OF THE

SIGNS SHALL BE PLACED AT THE CONSTRUCTION ENTRANCE, AT THE WASHOUT AREA,

TOWARDS THE CWA.

VEHICLE TRACKING CONTROL IS REQUIRED AT THE ACCESS POINT SLOPED AT 2% 

PLACEMENT ON SITE.

THE CONCRETE WASHOUT AREA SHALL BE INSTALLED PRIOR TO ANY CONCRETE 

SEE PLAN VIEW FOR LOCATIONS OF CONCRETE WASHOUT AREA.

C

-

SECTION

-

C

NOT TO SCALE

INSPECT WEEKLY AND DURING AND AFTER ANY STORM EVENT.

MANNER APPROVED BY THE CITY OF FT. LUPTON AND/OR WELD COUNTY.

WITH TOP SOIL, DRILL SEED AND CRIMP MULCH OR OTHERWISE STABILIZE IN A 

WHEN THE CONCRETE WASHOUT AREA IS REMOVED, COVER THE DISTURBED AREA

THE SITE AND DISPOSED OF AT AN APPROVED WASTE SITE.

AT THE END OF THE CONSTRUCTION PROJECT, ALL CONCRETE SHALL BE REMOVED FROM

MATERIALS SHALL BE REMOVED ONCE THE MATERIALS HAVE REACHED A DEPTH OF 2'. 

OUT AS NECESSARY TO MAINTAIN CAPACITY FOR WASTED CONCRETE. CONCRETE 

THE CONCRETE WASHOUT AREA SHALL BE REPAIRED AND ENLARGED OR CLEANED

SURFACES SHALL BE CLEANED UP DAILY.

GRAVEL ENTRYWAYS SHALL BE UTILIZED TO PREVENT MUD AND DIRT CARRYOUT ONTO PAVED SURFACES.  ANY MUD AND DIRT CARRYOUT ONTO PAVED 

THE PERMIT APPLICATION.

ALL DISTURBED SURFACE AREAS SHALL BE REVEGETATED WITHIN ONE YEAR AND ACCORDING TO THE INFORMATION SUBMITTED BY THE APPLICANT WITH 

NO EARTHWORK ACTIVITIES SHALL BE PERFORMED WHEN THE WIND SPEED EXCEEDS 30 MPH.

VEHICLE SPEED ON ALL UNPAVED ROADS AND DISTURBED AREAS SHALL NOT EXCEED A MAXIMUM OF 30 MPH.  SPEED LIMIT SIGNS SHALL BE POSTED.

VISIBLE FUGITIVE PARTICULATE EMISSIONS.

ALL UNPAVED ROADS AND OTHER DISTURBED SURFACE AREAS ON SITE MUST BE WATERED AS NECESSARY TO PREVENT OFF-PROPERTY TRANSPORT OF 

WATER IS PROHIBITED.

ACCEPTABLE.  STREET SWEEPERS USING WATER WHILE SWEEPING IS PREFERRED IN ORDER TO MINIMIZE DUST.  FLUSHING OF PAVED SURFACES WITH 

WHEN SEDIMENT AND OTHER MATERIAL ARE TRACKED OR DISCHARGED ONTO THEM.  EITHER SWEEPING BY HAND OR USE OF STREET SWEEPERS IS 

PAVED AND IMPERVIOUS SURFACES WHICH ARE ADJACENT TO CONSTRUCTION SITES MUST BE SWEPT ON A DAILY BASIS OR AS NEEDED DURING  DAY 

THE DISCHARGE OF ANY WATER CONTAMINATED BY WASTE PRODUCTS FROM CUTTING OPERATIONS TO THE STORM SEWER SYSTEM IS PROHIBITED.  

AS NEEDED THROUGHOUT THE DAY.

THE CONTRACTOR SHALL REMOVE AND PROPERLY DISPOSE OF ALL WASTE PRODUCTS GENERATED BY SAID CUTTING OPERATIONS ON A DAILY BASIS OR 

WHEEL CUTTING, SAW CUTTING, OR ABRASIVE WATER JET CUTTING ARE TO TAKE PLACE.

THE CONTRACTOR SHALL PROTECT ALL STORM SEWER FACILITIES ADJACENT TO ANY LOCATION WHERE PAVEMENT CUTTING OPERATIONS INVOLVING 

THE DIRECT OR INDIRECT DISCHARGE OF WATER CONTAINING WASTE CEMENT TO THE STORM SEWER SYSTEM IS PROHIBITED.  

ACCOMPANYING MANUAL ENTITLED, "READY MIX WASHOUT GUIDEBOOK, VEHICLE AND EQUIPMENT WASHOUT AT CONSTRUCTION SITES."

HEALTH & ENVIRONMENTS' TRAINING VIDEO ENTITLED "BUILDING FOR A CLEANER ENVIRONMENT, READY MIX WASHOUT TRAINING" AND ITS 

WASH WATER AT THE JOB SITE SHALL CONFORM TO THE APPROVED TECHNIQUES AND PRACTICES IDENTIFIED IN THE COLORADO DEPARTMENT OF PUBLIC 

SIZE, OR LACK OF AN AREA WITH A SUITABLE GROUND SURFACE FOR ESTABLISHING A CONTAINMENT, PROPER DISPOSAL OF CONCRETE WASHOUT AND 

SHOULD THE USE OF A PREDEFINED BERMED CONTAINMENT AREA OR APPROVED WASHOUT DEVISE BE TECHNICALLY INFEASIBLE DUE TO THE PROJECT 

PROPERLY DISPOSED OF. 

DISPOSED OF IN ACCORDANCE WITH APPLICABLE REGULATIONS. DRIED CEMENT WASTE IS TO BE REMOVED FROM THE CONTAINMENT AREA AND 

ACCEPTABLE. WASH WATER DISCHARGED INTO THE CONTAINMENT AREA OR DEVICE SHALL BE ALLOWED TO INFILTRATE OR EVAPORATE AND OR BE 

JOB SITE. BERMED CONTAINMENT OR COMMERCIALLY AVAILABLE CONCRETE WASHOUT DEVICES THAT FULLY CONTAIN ALL WASH WATER ARE 

WATER USED IN THE CLEANING OF CEMENT TRUCK DELIVERY CHUTES SHALL BE DISCHARGED INTO A PREDEFINED, CONCRETE WASHOUT AREA ON THE 

STREET SWEEPING IS TO BE COMPLETED BY THE CLOSE OF BUSINESS DAY OR (AND) ON AN AS NEEDED BASIS THROUGHOUT THE DAY.  

AND AFTER SIGNIFICANT PRECIPITATION EVENTS.  ALL NECESSARY MAINTENANCE AND REPAIR SHALL BE COMPLETED IMMEDIATELY.  ADDITIONALLY, 

THIS PROJECT.  AT A MINIMUM, THE PERMITTEE OR CONTRACTOR SHALL PRODUCE AND RETAIN WEEKLY WRITTEN INSPECTION RECORDS FOR ALL BMPS 

APPROVED EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES SHALL BE MAINTAINED AND KEPT IN GOOD REPAIR FOR THE DURATION OF 

SEDIMENT CONTROLS SHALL BE REQUIRED.

MATTING/GEOTEXTILES. IF STOCKPILES ARE LOCATED WITHIN 100 FEET OF RECEIVING WATERS, A DRAINAGE WAY OR THE SITE PERIMETER, ADDITIONAL 

MAY BE ACCOMPLISHED BY ANY OF THE FOLLOWING: MULCHING, TEMPORARY/PERMANENT REVEGETATION OPERATIONS, OR EROSION CONTROL 

GREATER SHALL BE COMPLETED WITHIN SEVEN (7) DAYS FOLLOWING STOCKPILE CONSTRUCTION.  STABILIZATION AND PROTECTION OF THE STOCKPILE 

DAYS OF STOCKPILE CONSTRUCTION.  STABILIZATION OF STOCKPILES LOCATED WITHIN 100 FEET OF RECEIVING WATERS, OR WITH SLOPES 3 TO 1 OR 

SOILS THAT WILL BE STOCKPILED FOR MORE THEN THIRTY (30) DAYS SHALL BE PROTECTED FROM WIND AND WATER EROSION WITHIN FOURTEEN (14) 

INSTALLATION.

REQUIRES APPROVAL FROM THE LOCAL GOVERNING ATUHORITY SWMP REVIEWER OR THE STORMWATER ENFORCEMENT INVESTIGATOR PRIOR TO 

THE USE OF REBAR, TO ANCHOR BEST MANAGEMENT PRACTICES IS PROHIBITED.  STEEL FENCE POSTS MAY BE USED ON A CASE BY CASE BASIS AND 

RIGHTS OF WAY.

IMPORTED TO OR EXPORTED FROM THIS SITE SHALL BE PROPERLY COVERED TO PREVENT LOSS OF THE MATERIAL DURING TRANSPORT ON PUBLIC 

THE DEVELOPER, CONTRACTOR, GRADING CONTRACTOR AND/OR THEIR AUTHORIZED AGENTS SHALL INSURE THAT ALL LOADS OF CUT AND FILL MATERIAL 

OF COMPLETION OF GRADING ACTIVITIES.  IN SUCH CASES, THE SHORTER  SHALL APPLY. 

FOLLOWING COMPLETION OF GRADING ACTIVITIES.  NOTE: FEDERAL AND STATE REGULATIONS MAY SOON REQUIRE STABILIZATION WITHIN SEVEN (7) DAYS 

OF DISTURBED AREAS ADJACENT TO RECEIVING WATERS OR WITH SLOPES 3 TO 1 OR GREATER SHALL BE COMPLETED WITHIN  SEVEN (7) DAYS 

SOIL STABILIZATION MEASURES SHALL BE IMPLEMENTED WITHIN FOURTEEN (14) DAYS FOLLOWING COMPLETION OF GRADING ACTIVITIES. STABILIZATION 

WATERS, WATERWAYS, WETLANDS, AND OR OTHER PUBLIC OR PRIVATE PROPERTIES, RESULTING FROM WORK DONE AS PART OF THIS PROJECT.

CONTRACTOR SHALL BE HELD RESPONSIBLE FOR REMEDIATION OF ANY ADVERSE IMPACTS TO THE MUNICIPAL STORM SEWER SYSTEM,  RECEIVING 

DEMOLITION, EXCAVATION, TRENCHING, BORING, GRADING, OR OTHER CONSTRUCTION OPERATIONS THAT ARE PART OF THIS PROJECT.  THE 

THE CONTRACTOR SHALL PREVENT SEDIMENT, DEBRIS AND ALL OTHER POLLUTANTS FROM ENTERING THE STORM SEWER SYSTEM DURING ALL 

REMOVAL SHALL BE CONDUCTED IN A TIMELY MANNER.

GOVERNING ATUHORITY AS A RESULT OF CONSTRUCTION ACTIVITIES ASSOCIATED WITH THIS SITE DEVELOPMENT OR CONSTRUCTION PROJECT.  SAID 

BEEN DISCHARGED TO OR, ACCUMULATE IN, THE FLOW LINES, STORM DRAINAGE APPURTENANCES, AND PUBLIC RIGHTS OF WAYS OF THE LOCAL 

THE PERMITTEE AND/OR CONTRACTOR SHALL REMOVE ALL SEDIMENT, MUD, CONSTRUCTION DEBRIS, OR OTHER POTENTIAL POLLUTANTS THAT MAY HAVE 

  PRACTICES. INSTALLATION AND MAINTENANCE OF SITE BMP'S IS TO ADHERE TO MESA COUN TY OR STATE OF COLORADO LATEST STANDARDS AND REQUIREMENTS.  
*EROSION CONTROL DETAILS ARE FROM URBAN DRAINAGE AND FLOOD CONTROL DISTRICT, DRAINAGE CRITERIA MANUAL, VOLUME 3 - CONSTRUCTION BEST MANAGEMENT

STABILIZED.

ADDED TO THE AREA, DRILL SEEDED AND CRIMP MULCHED OR OTHERWISE 

THE GRAVEL MATERIAL REMOVED OR, IF APPROVED, USED ON SITE, AND TOPSOIL 

VEHICLE TRACKING CONTROL SHALL BE REMOVED AT THE END OF CONSTRUCTION, 

WITH NEW GRAVEL AS NECESSARY TO RESTORE EFFECTIVENESS. 

OR OTHERWISE LOOSEN GRAVEL, PLACE ADDITIONAL NEW GRAVEL, OR REPLACE 

EFFECTIVENESS OF THE PAD IS DIMINISHED, CONTRACTOR SHALL RIP, TURN OVER, 

WHEN GRAVEL BECOMES COMPACTED OR FILLED WITH SEDIMENT SO THAT THE 

UNDER WHEEL LOADS AND CAUSE LOOSE GRAVEL TO DISLODGE MUD FROM TIRES. 

DAILY. GRAVEL SURFACE SHALL BE CLEAN AND LOOSE ENOUGH TO RUT SLIGHTLY 

THE EROSION CONTROL SUPERVISOR SHALL INSPECT VEHICLE TRACKING CONTROL 

NON-WOVEN GEOTEXTILE FILTER CLOTH

3" MINUS CRUSHED GRAVEL ON A  

9" MINIMUM THICKNESS BASE

SECOND

ROTATE

FIRST

JOIN

F
L

O
W

ROADWAY

EXISTING 

CONCRETE WASHOUT AREA

SILT FENCE

EXISTING GROUND

ON DOWN GRADIENT SIDE.

UNDISTURBED VEGETATION

GEOTEXTILE

SILT FENCE

1
8
" 

M
IN
.

1 1/2"

 

FLOW

COMPACTED BACKFILL

6" MIN.

10'  MAX. SPACING

FENCE POSTS 

1 1/2"x1 1/2" WOODEN 

4" MIN.

3
6
" 
- 
4
8
" 

T
Y

P
.

SHALL BE BURIED

FENCE GEOTEXTILE

AT LEAST 10" OF SILT

EXIST IN SILT FENCE

SO THAT NO GAPS 

OVERLAP AT JOINTS 

POSTS SHALL 

HAS BEEN EXAGGERATED.

THICKNESS OF GEOTEXTILE 

NOTE:

DRIVEN INTO THE GROUNDSHOWN AND 

THEN ROTATED 180° IN DIRECTION 

POST SHALL BE JOINED AS SHOWN, 

1.

2.

3.

4.

SILT FENCE INSTALLATION NOTES

SILT FENCE MAINTENANCE NOTES

1.

2.

3.

INSTALLED PRIOR TO ANY LAND-DISTURBING ACTIVITIES.

SILT FENCE INDICATED ON THE EROSION CONTROL PLAN SHALL BE

  - UV DESIGN AT 500 HRS MIN. 70% STRENGTH RETAINED PER ASTM D 4355.

  - 90 LB. TENSILE STRENGTH PER ASTM D4622.

  - 6-TO 12-GALLONS PER MINUTE PER SQUARE FOOT FLOW CAPACITY.

SILT FENCE GEOTEXTILE SHALL MEET THE FOLLOWING REQUIREMENTS:

 

PULLED OUT OF ANCHOR TRENCH BY HAND.

ROLLING. COMPACTION SHALL BE SUCH THAT SILT FENCE RESISTS BEING 

TRENCH SHALL BE COMPACTED BY HAND, WITH "JUMPING JACK", OR BY WHEEL

INSTALLATION MACHINE; NO ROAD GRADERS, BACKHOES, ETC. SHALL BE USED.

ANCHOR TRENCH SHALL BE EXCAVATED WITH TRENCHER, OR WITH SILT FENCE 

- LOCATION AND LENGTH OF FENCE.

SEE PLAN VIEW FOR:

REMOVAL, IT SHALL BE SEEDED AND MULCHED OR OTHERWISE STABILIZED.

AND GRASS COVER HAS BEEN ESTABLISHED. IF ANY DISTURBED AREA EXISTS AFTER 

SILT FENCE SHALL BE REMOVED WHEN THE UPSTREAM DISTURBED AREA IS STABILIZED 

H.3
1UPSTREAM SEDIMENT REACHES A DEPTH OF 

SEDIMENT ACCUMULATED UPSTREAM OF SILT FENCE SHALL BE REMOVED WHEN THE 

OR CLEAN OUT UPSTREAM SEDIMENT AS NECESSARY. 

INSPECT SILT FENCE DAILY, DURING AND AFTER ANY STORM EVENT AND MAKE REPAIRS 

1
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CL

& PROFILE GRADE

CONTROL LINE

HORIZONTAL

  2.00% 

ROAD

95% PER ASTM D698, @ TOP 12".

AND COMPACTED TO A MIN OF 

EXIST SUBGRADE SCARIFIED 

GEOTEX 250 ST*

  OVERLAP ALL SEAMS 1.5' MINIMUM OR AS RECOMMENDED BY THE MANUFACTURER

* GEOTEX  250 ST WOVEN GEOTEXTILE FABRIC AS MANUFACTURED BY PROPEX (OR EQUIVALENT)

VARIES

VARIES

95% DENSITY PER ASTM D698.

2-3" LIFTS, COMPACTED TO A MIN. 

SURFACING, (OR EQUIVIELENT) WITH 

PLACE 8" OF RECYCLED ASPHALT

2
' 
(T

Y
P
.)

NOT TO SCALE

SECTION6

-

7

  PRACTICES. INSTALLATION AND MAINTENANCE OF SITE BMP'S IS TO ADHERE TO MESA COUN TY OR STATE OF COLORADO LATEST STANDARDS AND REQUIREMENTS.  
*EROSION CONTROL DETAILS ARE FROM URBAN DRAINAGE AND FLOOD CONTROL DISTRICT, DRAINAGE CRITERIA MANUAL, VOLUME 3 - CONSTRUCTION BEST MANAGEMENT
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SUBGRADE

FILL SLOPE
4:1 CUT OR

TYPICAL  ACCESS ROAD SECTION

THAT A AND B ARE EQUAL ELEVATION

SPACING BETWEEN CHECK DAMS SUCH 

CHANNEL GRADE

0
.5
' 

M
IN
.SEE GRADING PLAN

SLOPE VARIES

2

1

VARIESVARIES

SCL

OP

CD

SECTION

-

5

NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

NOT TO SCALE NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

SEDIMENT CONTROL LOG

CHECK DAM

CL

FLOW

-

D

5. 

4. 

3. 

2. 

1. 

1. 

2. 

3. 

PLAN

PROFILE

CL DITCH

TOP OF BANK

B
E

Y
O

N
D

THE SEDIMENT CONTROL LOG SHALL BE TRENCHED INTO THE GROUND A MINIMUM OF 2"

NOT FOR USE IN CONCENTRATED FLOW AREAS.

SEDIMENT CONTROL LOGS SHALL CONSIST OF STRAW, COMPOST, EXCELSIOR OR COCONUT FIBER.

LAND-DISTURBING ACTIVITIES.

SEDIMENT CONTROL LOGS INDICATED ON INITIAL EROSION CONTROL PLAN SHALL BE INSTALLED PRIOR TO ANY

SEE SEDIMENTATION (EROSION) CONTROL PLAN FOR LOCATION AND LENGTH OF SEDIMENT CONTROL LOG.

REQUIRING PROTECTION

WETLANDS OR FEATURES

SEDIMENT CONTROL LOG INSTALLATION NOTES

SEDIMENT CONTROL LOG MAINTENANCE NOTES

OR FLATTER

3:1 SIDE SLOPE

END SECTION

WITH FLARED

CULVERT
CHANNEL BANKS = 1'-1"

RIP-RAP THICKNESS ON

BEDDING

3" GRANULAR

MULCHED OR OTHERWISE STABILIZED IN A MANNER APPROVED BY THE CITY OF FT. LUPTON AND/OR WELD COUNTY.

AREA EXISTS AFTER REMOVAL, IT SHALL BE COVERED WITH TOP SOIL, DRILL SEEDED AND CRIMP

SEDIMENT CONTROL LOG SHALL BE REMOVED AT THE END OF CONSTRUCTION.  IF ANY DISTURBED

 THE HEIGHT OF THE CREST OF THE LOG.2
1WHEN THE UPSTREAM SEDIMENT DEPTH IS WITHIN 

SEDIMENT ACCUMULATED UPSTREAM OF SEDIMENT CONTROL LOGS SHALL BE REMOVED

ANY STORM EVENT AND MAKE REPAIRS OR CLEAN OUT UPSTREAM SEDIMENT AS NECESSARY.

THE SWMP MANAGER SHALL INSPECT SEDIMENT CONTROL LOGS DAILY, DURING AND AFTER

R
IP
-R

A
P

PEAK FLOW DEPTH

EXTEND RIP-RAP TO

FLOW
FLOW

1

2>

B

A
UPSTREAM AND DOWNSTREAM

CHANNEL GRADE

BACK FILL, TYP

COMPACTED

LENGTH, "L"

B AND C

SECTION

BETWEEN

TRANSITIONS

SECTION

CROSS

B AND C

SECTIONS

BETWEEN

TRANSITIONS

SECTION

CROSS

CREST LENGTH. "CL"

CHECK DAM

TOP OF

M
IN
.

M
IN
.

1
'

M
IN
.

1
'

1
'

(1' MIN.)

8'-0"

CHECK DAM INSTALLATION NOTES

CHECK DAM MAINTENANCE NOTES

AVOID OVER-EXCAVATION (TYP.)

EXCAVATION TO NEAT LINE; 

CHANNEL GRADE

8'-0"

6'-0"2'-0"

ELEVATION

SECTION  BSECTION  A

A

SECTIONSECTION B SECTION B

A B

     APPROVED  BY  THE CITY OF FT. LUPTON AND/OR WELD COUNTY.  

     SHALL  BE  SEEDED  AND  MULCHED  AND  COVERED  WITH  EROSION  CONTROL  BLANKET  OR  OTHERWISE  STABILIZED  IN  A  MANNER

4.  WHEN  CHECK  DAMS  ARE  REMOVED,  EXCAVATIONS  SHALL  BE  FILLED  WITH  SUITABLE  COMPACTED  BACK  FILL.   ANY  DISTURBED  AREA

     THE  CITY OR COUNTY.

3.  CHECK  DAMS  ARE  TO  REMAIN  IN  PLACE  UNTIL  THE  UPSTREAM  DISTURBED  AREA  IS  STABILIZED  AND  GRASS  COVER  IS  APPROVED  BY

     IS  WITHIN  1/2  OF THE  HEIGHT  OF  THE  CREST.

2.  SEDIMENT  ACCUMULATED  UPSTREAM  OF  CHECK  DAMS  SHALL  BE  REMOVED  WHEN  THE  SEDIMENT  DEPTH  UPSTREAM  OF  CHECK  DAM

     OUT  AS  NECESSARY.

1.  THE  SWMP  MANAGER  SHALL  INSPECT  CHECK  DAMS  WEEKLY,  DURING  AND  AFTER  ANY  STORM  EVENT  AND  MAKE  REPAIRS  OR  CLEAN

5. THE ENDS OF THE CHECK DAM SHALL BE A MINIMUM OF 1' HIGHER THAN THE CENTER OF THE CHECK DAM.

4. RIP-RAP PAD SHALL BE TRENCHED INTO THE GROUND A MINIMUM OF 1'.

3. RIP-RAP UTILIZED FOR CHECK DAMS SHALL HAVE A D50 MEDIAN STONE SIZE OF 9".

    ANY UPSTREAM LAND DISTURBING ACTIVITIES.

2. CHECK DAMS INDICATED ON INITIAL EROSION CONTROL PLAN SHALL BE INSTALLED AFTER CONSTRUCTION FENCE, BUT PRIOR TO 

    -LENGTH, "L", CREST LENGTH, "CL", AND DEPTH, "D".

    -CHECK DAM TYPE (CHECK DAM OR REINFORCED CHECK DAM).

    -LOCATIONS OF CHECK DAMS.

1. SEE PLAN VIEW FOR:

D50=9" RIP-RAP, TYPE L.

CULVERT AND OUTLET EROSION PROTECTION

TYPICAL STAKE INSTALLATION

NOT TO SCALE

NOTES

FLOW 

1
'-
6
"

1
'-
6
"

FLOW 

1
'-
1
"

TYPICAL DRAINAGE DITCH

6
"

6" VARIESVARIES

     ALL RIP-RAP.

4.  INSTALL MIRAFI 140N FILTER FABRIC (OR EQUAL) BELOW

     SLOPES GREATER THAN 5%.

3.  PROVIDE JOINT FASTENERS FOR FLARED END SECTIONS FOR

1.   FLARED END SECTION REQUIRED AT ALL CULVERT OUTLETS.

SEDIMENTATION LOG - 12" MIN. DIAMETER

END OF LOG OR JOINT

LEAST 12" INTO SOIL AT EACH 

SUFFICIENT LENGTH TO EMBED AT

USE TWO STAKES 1 1/2 ' x 1 1/2 " x

SEDIMENTATION LOG.  

THROUGHOUT THE 

USE A STAKE EVERY 24"  
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1.0 LOCATION AND DESCRIPTION OF PROPERTY 
 

A. Background 

 

This drainage report for the Harrison Creek Produced Water Recycling Facility was prepared by 

Rhino Engineering, Inc. in response to review comments provided by Mesa County on February 

9, 2009. The purpose of this report is to evaluate the impact (or change) to the existing drainage 

pattern and peak runoff from the addition to the site. 
 

B. Property Location 

 

The facility will be located south of Mesa County Road 330, east of Collbran on property owned 

by Delta Petroleum Corporation. The site is accessed by an unpaved access road connected to 

County Road 330.   

 

By legal description, the property is located in the NE ¼ of Section 22, Township 9S, Range 

93W of the 6
th

 Principal Meridian in Mesa County. Refer to Figure 1 – General Location Map. 

 

 

 
 

Figure 1- General Location Map
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C.  Description of Property 

 

The property is situated in a remote area located east of Collbran and south of Highway 330.  

The approximately 8.1 acre disturbance area for the proposed facility will be located just east of 

the existing compressor station.  

 

Current vegetation onsite is sagebrush and desert shrub with fair to good ground cover. The 

general area slopes to the north/northeast. The existing compressor station has a stormwater ditch 

around the perimeter to collect runoff. There is also an earthern irrigation ditch that flows in a 

northwesterly direction which is located to the south and west of the proposed facility. 

 

According to the Natural Resource Conservation Service (NRCS), the soils in this area consist 

mostly of Hesperus-Empedrado Complex and Pagoda-Hesperus Complex Soils which are 

Hydrologic Group B and Hydrologic Group C soils respectively. These soils are well drained 

and are comprised of loam and clay loam soils. Refer to Appendix A for the soils map and 

further information. 
 

D.  Previous Investigations 

 

The project site is not included in any known master drainage plan nor is it located in a FEMA 

designated floodplain. A previous report prepared for a similar compressor site northeast of 

Collbran was used as a reference for this report.  

 

 

 

2.0 DRAINAGE SYSTEM DESCRIPTION 

A. Existing Drainage Conditions 

 

The topography of the surrounding area is fairly mountainous. Slopes across the footprint area 

range from about 2%-10%. There is a sharp drop off into Harrison Creek located east of the site. 

Refer to Exhibit 1 – Major Drainage Basin Map.  

 

The total disturbance area for the new facility is approximately 8.1 acres. Current vegetation is 

desert shrub and sagebrush in fair to good condition. Rational method coefficients for 0% 

imperviousness on Type ‘B’ soils are 0.02, 0.15, and 0.35 for the 2-year, 10-year and 100-year 

storms. The time of concentration is: 
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Table 1 – Existing Peak Runoff Rates 

 

Drainage Basin                 Area  2-Year      10-year         100-year 

                                          (Ac)                   Peak Runoff        Peak Runoff      Peak Runoff 

                                                                          (cfs)        (cfs)                       (cfs)      

Existing Site                    8.1             0.2          2.6  8.7 

 

B. Master Drainage Plan 

 

There are no known master drainage plans or adjacent developments which affect the site. 

 

C. Offsite Tributary Area 

 

The area is located in the Harrison Creek Watershed. Harrison Creek drains northerly into 

Buzzard Creek which is a tributary to Plateau Creek. There is very little development in the 

drainage basin. Vegetation consists mostly of desert shrub and sagebrush.  

 

The site is affected by offsite runoff from an area to the south of about 67 acres. An SCS Curve 

Number of 63 was used for offsite conditions. Runoff rates are presented in Table 2. Offsite 

runoff from this basin should be re-directed to the northwest by the existing irrigation ditch and 

elevated access road. Very little, if any offsite runoff should overtop the road and affect the 

location of the new pad.  

 

Table 2 – Offsite Runoff 

 

Drainage Basin      Area  2-year        10-year            100-year  

                               (Ac)                 Peak Runoff  Peak Runoff         Peak Runoff 

                                                             (cfs)          (cfs)                  (cfs)       

Offsite          67            0.0          1.3              16.5 

 

 

min4.12
14

300)15.01.1(8.1

3
1

2
1

=
×−

=tt  



FDR (6-25-2009)-PAGE 4 

min4.201222
14.07

3200
5.0

==
×

= s
ft

t t  

 

D. Proposed Drainage System Description 

 

The new facility will be situated to the east of the existing compressor station and access road. A 

drainage ditch will be constructed around the outside perimeter of the road to collect runoff from 

the site and route it to the sand filter detention basin. This ditch will have a top width of 

approximately 8-feet with 2:1 side slopes and a depth of 2-feet. Assuming an average slope of  

2.5%, the normal flow depth in the ditch is about 1-foot for a flow of  9.2 cfs. This ditch cross 

section will provide adequate capacity and freeboard to convey 100-year flows from offsite 

flows and the facility to the detention pond. Additionally, the full flow capacity of the ditch at a 

depth of 1.5-feet (with the minimum 0.5-feet of freeboard) is about 27.1 cfs which should convey 

any offsite flows around the site. Refer to Appendix C for developed drainage calculations and 

Exhibit 3 – Post-Development Drainage Map for details. 

 

The total disturbance area is approximately 8.1 acres. All of this area is on hydrologic group ‘B’ 

soils. Land use breakdown in this area is: 

 

Gravel Access Road:  1.5 Ac  40% Impervious  (Table 701) 

Pad Area:   3.5 Ac  80 % Impervious  (Table 701)  

Remaining Area:  3.1 Ac  0% Impervious 

 

The overall site impervious value is: %42
1.8

)80.05.3()40.05.1(
≈

×+×

Ac

AcAc
 

 

Using Table 702 in the Mesa County SWMM Manual, the 2-year, 10-year, and 100-year 

Rational Method coefficients for a percent imperviousness of 41% on Type ‘B’ soils are: 0.24, 

0.36, and 0.50. 

 

Time of Concentration for Basin A   Time of Concentration for Basin B 
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Table 3 – Post-Development Site Runoff 

 

Drainage Basin                 Area  2-year      10-year         100-year 

                                          (Ac)                   Peak Runoff        Peak Runoff      Peak Runoff 

                                                                          (cfs)         (cfs)                      (cfs)      

Basin A         4.2     1.7          3.8   7.6 

 

Basin B         3.6     1.4          3.1   6.4 

 

A & B Combined        7.8     3.0          6.8            13.7 

 

 

The minimum detention storage system was calculated using Equations 1402 through 1404 based 

on the total site imperviousness. 

 

cfAFAcV

X
PPK
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X
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900
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1000
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21002
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Maximum Release Rate 

 

cfsAcAMaxQ 5.31.843.043.0100 =×=×=  

 

A sand filter detention basin will provide 22,000 cubic feet of storage and will provide release 

rates less than the maximum allowable. The basin will be 4-feet deep with 4:1 side slopes. No 

groundwater was found in borings performed for the geotechnical engineering report for the 

neighboring MVS Compressor Station at 22 feet and 33 feet. Therefore groundwater should not 

be an issue with construction of the detention basin.  The outlet design will consist of a small 

area inlet with an overflow grate for volumes greater than the water quality capture volume. The 

water quality capture volume was determined using a 40-hour drain time. 

 

( ){ } ( ){ } 120.042.078.042.019.142.091.00.165.078.019.191.0 2323
=×+×−×=+×−×= IIIaKWQCV

cfftAcAcStorageWQCVq 225,4097.01.8
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Table 4 – Detention Parameters 

Parameter WQCV 10yr Storm 100yr Storm 

Max Storage (cf) 6,030 8,000 15,000 

Max Release (cfs) N/A 2.4 3.5 

Capacity of Pond 27% 36% 68% 

 

Rip-rap protection at the 12-inch detention outlet is based on the 10-year design with a normal 

flow depth of 0.55 feet and velocity of 5.4 ft/s. These values were calculated with Urban 

Drainage and Flood Control District spreadsheets. Refer to Appendix C for printouts. Rip-rap 

pad dimensions were calculated as follows: 
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The rip-rap pad at the outlet of the 18-inch CMP culvert which will convey site drainage in the 

proposed ditch on the west side of the pad was sized based on a 10-year design normal flow 

depth of 0.47 feet and a velocity of 3.4 ft/s.  
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Width: Bottom and Sides of Channel up to a depth of 1.5 feet above flowline 
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E. Drainage Facility Maintenance  

 

Routine (yearly) maintenance will include trimming/removal of vegetation overgrowth in 

proposed ditches and cleaning of trash debris and sediment buildup in detention outlet and 

culverts. Approximately once every five years, the top 1-2 inches of sand at the bottom of the 

sand filter basin should removed as pollutants accumulate and clog the layer. After several layers 

have been removed, all the sand should be replaced with a new 10-inch layer. Maintenance will 

be the responsibility of Delta Petroleum Corporation.  
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3.0 DRAINAGE ANALYSIS AND DESIGN CRITERIA 

A. Regulations 

The analysis and design outlined in this report were prepared in accordance with the provision of 

the Mesa County Stormwater Management Manual.  

 

B. Development Criteria 

 

There are no drainage constraints placed on the project by major drainage or floodplain studies 

or adjacent developments.  

 

C. Hydrologic Criteria 
 

Peak runoff rates were determined using the Rational Method. Coefficients were used per the 

guidelines listed in Table 702 of the Mesa County SWMM Manual. Times of concentration were 

calculated using Equations 701 through 703. Intensity-duration-frequency data were identified 

using the Federal Highway Administration’s Hydrain program since the Collbran area is outside 

the Grand Valley. Refer to Appendix B for program output. The 10-year and 100-year storms 

were considered “minor” and “major” events respectively. 

 

D. Hydraulic Criteria 
 
The Denver Urban Drainage and Flood Control District’s Sewer and Culvert Hydraulics and 

Open Channel Flow software was used to size and calculate capacities of culverts and ditches. 

The detention basin area was calculated using the average end area method.  

 

 

4.0 POST CONSTRUCTION STORMWATER MANAGEMENT 

A.   Stormwater Quality Control Measures 

 

A sand filter detention basin will be utilized for stormwater quality control. The basin will be 4-

feet deep with 4:1 side slopes and will provide about 22,000 cubic feet of storage. A minimum 1-

foot of freeboard will be maintained. 4-inch perforated plastic pipe will be placed beneath the 

pond bottom to collect and route infiltrated stormwater to the outlet box. An overflow grate will 

intercept all flows exceeding the stormwater quality control volume. A 12-inch outlet from the 

concrete outlet box will discharge treated stormwater from the pond to Harrison Creek. 
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B.   Calculations 
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The storage volume is based on 120% of the required water quality capture volume to account 

for sediment storage. Actual provided water quality capture volume based on the detention 

design is 6,030 cubic feet. 

 

5.0 CONCLUSIONS 
 

A.   Compliance with Manual 

 

This drainage report complies with the 2008 Mesa County SWMM Manual. 

 

B.  Design Effectiveness 

 

The drainage facilities outlined in this report including detention, culverts, and ditches were 

designed to effectively control impacts of storm runoff to adjacent properties. 

 

6.0 REFERENCES 
 

The following manuals, computer programs, and engineering reports were used as references in 

the preparation of this report. 

 

• Stormwater Management Manual, City of Grand Junction and Mesa County, May 2008. 

 

• The NRCS method Technical Release 55 entitled “Urban Hydrology for Small 

Watersheds” was used to calculate times of concentration. 

 

• Hydraflow Hydragraphs 2004 Software was used to calculate runoff volumes and for 

detention routing 

 

• Denver Urban Drainage and Flood Control District Open Channel Design Version 1.01, 

April 2004 

 

• Geotechnical Engineering Study Proposed Delta Petroleum Mega Vega Compressor 

Station South of County Road 330, Kumar and Associates, Inc. April 2008 
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APPENDIX A 

 NRCS SOILS DATA 
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APPENDIX B  

EXISTING DRAINAGE CALCULATIONS 
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APPENDIX C 

POST-DEVELOPMENT DRAINAGE CALCULATIONS 
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APPENDIX D 

SWMM MANUAL CHECKLISTS 
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