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| hereby affirm that this report and plan for the Phase Ill drainage design of the Watkins Junction Site was prepared
by me, or under my direct supervision, for the owners thereof, in accordance with the provisions of Arapahoe County
Stormwater Management Manual and the Urban Drainage and Flood Control District Criteria Manual, and approved
variances and exceptions thereto. | understand that Arapahoe County does not and will not assume liability for
drainage facilities designed by others.

SIGNATURE:

Registered Professional Engineer State of Colorado No.

[place seal here]

Magellan Pipeline Company, L.P. hereby certifies that the drainage facilities for the Watkins Junction Site shall be
constructed according to the design presented in this report. | understand that Arapahoe County does not and will
not assume liability for the drainage facilities designed and/or certified by my engineer and that Arapahoe County
reviews drainage plans pursuant to Colorado Revised Statues Title 30, Article 28; but cannot, on behalf of the Wakins
Junction Site, guarantee that final drainage design review will absolve Magellan Pipeline Company, L.P. and/or their
successors and/or assigns of future liability for improper design. | further understand that approval of the Final Plat,
Final Development Plan, and/or Subdivision Development Plan does not imply approval of my engineer’s drainage
design.

Name of Developer:

Authorized Signature:

July 2025 tae
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This report has been prepared for Magellan Pipeline Company, L.P to complement the drainage plans generated for
the proposed Watkins Junction Site which is part of the Denver Expansion Project. The Watkins Junction site is a new
development that will consist of a 22,500-SF gravel area and restoration of the existing gravel access drive. Within
the 22,500-SF gravel area, one pipeline will be routed above ground to a gravel junction site enclosed by chain link
fence to facilitate connections between the proposed inflow and outflow piping and allow for pig traps and valves to
be installed. A stormwater conveyance system including a perimeter swale and circular culvert are proposed on the
Watkins Junction site to maintain a connection to the existing surrounding natural system and are sized according to
Arapahoe County standards.

The Watkins Junction site is located at Arapahoe County Parcel No. 1979-00-0-00-596, Section 29, Township 5 South,
Range 68 West of the 6th Principal Meridian, coordinates 39°42'35.9"N 104°31'43.1"W as shown in the Vicinity Map
(Appendix B). The existing site conditions include largely undeveloped agricultural land (zone A-1) with surrounding
properties to the north, west, and south consisting of largely the same undeveloped agricultural land (zone A-1) while
the east is bounded by South Manila Road. Note that at the time of this report, Magellan Pipeline Company, L.P. is
in the process of acquiring Arapahoe County Parcel No. 1979-00-0-00-596 and 1979-00-0-00-595; therefore, both
parcels are considered as part of the subject property and report as under the same ownership. The subject property
will remain zone A-1. No protected habitats or endangered species are understood to be located within the Watkins
Junction site.

The Watkins Junction site is located on mostly undeveloped agricultural land with limits of proposed work consisting
of 2.85-AC. The proposed work area comprises open space with undisturbed native grasses, featuring a total
imperviousness of 5%, and sections of gravel, which have a total imperviousness of 60%. An existing gravel access
drive connects the proposed junction site to South Manila Road. The existing gravel access drive continues north to
an existing deteriorated site approximately 300’ north of the proposed junction site, outside of the limits of work,
that will remain unchanged. Existing grade on the southern parcel of the 473-AC subject property primarily slopes to
the west where a large natural depression exists roughly 500-FT west of the proposed Watkins Junction site. The
existing site access driveway entrance at South Manila Road crosses an apparent drainage ditch with a relative high
point at the existing driveway. No culvert exists at the existing site access driveway entrance. There appears to be an
existing sub-catchment ridge line at the existing site access drive approximately 500-FT west of the site entrance at
South Manila Road. The apparent 2-AC sub-catchment east of the ridge line appears to flow to an existing swale
along South Manila Road while sub-catchments west of the ridge line appear to flow west to an existing natural
depression contained within the site. It appears that no existing waterways or conveyance swales are located to
outlet runoff from the existing depressional areas onsite. The site is outside of the Cherry Creek Basin. See Appendix
| for existing drainage plan.

The USDA Natural Resources Conservation Service Soil Survey website lists the soils onsite as primarily Nunn-Bresser-
Ascalon complex with hydrologic soil type B (Appendix D). No apparent waterways exist within or directly adjacent
to a majority of the Watkins Junction site.

The proposed site will consist of a new 22,500-SF (approx. 0.52-AC) gravel area and a 42,250-SF (approx. 0.97-AC)
gravel site access drive to upgrade the portion of the existing site access drive located between the proposed junction

-
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site and the site entrance at South Manila Road. An additional 59,500-SF (approx. 1.36-AC) greenspace area will be
proposed adjacent to the site access drive and junction site for a proposed swale. A breakdown of the existing and
proposed pervious/impervious area is summarized in the table below. The total development area considered is
2.85-AC and the total increase in impervious area from existing to proposed is 0.94-AC.

Table 1: Existing and Proposed Project Area Summary

m Existing Site Area (ac) | Proposed Site Area (ac)

Pervious 2.30 1.36
Site Impervious 0.55 1.49
Total: 2.85 2.85

No groundwater investigation was performed at this site.

The Watkins Junction site is found to be included in Zone X per the FEMA FIRMette obtained online (included in this
report as Appendix C). The contributing upstream area that passes through the site is less than 100-AC, therefore
there is no local floodplain delineation for this location.

The site is in the West Sand Creek drainage basin. The site is located along a small tributary in West Sand Creek basin,
one mile from the upstream end of the basin. The basin extends 30 miles north to the confluence with West Sand
Creek, which then flows 10 miles northeast to Sand Creek and 40 miles northeast into the South Platte River.

At the time of writing this report, no known drainageway master plans or studies exist within or adjacent to the site.
No apparent notable impacts of the proposed development to major basin flow patterns and paths within or adjacent
to the site under fully developed conditions.

The existing project site consists of two minor onsite drainage basins- EX-1 and EX-2. Drainage basin EX-1 includes
2.03-AC of open space/undisturbed native grasses (5% imperviousness) and 0.39-AC of gravel (60% imperviousness),
is located at the west end of the Watkins Junction site, and mostly drains west to the existing depressional area
located west of the Watkins Junction site. Drainage basin EX-1 consists of undeveloped agricultural land and a portion
of the existing site access drive. Drainage basin EX-2 includes 0.27-AC of open space/undisturbed native grasses and
0.16-AC of gravel, is located at the east end of the Watkins Junction site, and mostly drains east to the existing
roadway swale along South Manila Road. Drainage basin EX-2 consists of mainly the eastern portion of the existing
site access drive with a small portion of undeveloped agricultural land. A ridge line exists on the site access drive that
delineates flow between drainage basins EX-1 and EX-2 and an existing berm adjacent to the site access drive
prevents runoff from entering the site from the south. The Watkins Junction site receives runoff from two off-site

“ex p.
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drainage basins- 0S-1 and 0S-2, located south and east of the proposed junction site which consist of 3.14-AC and
0.90-AC of open space/undisturbed native grasses, respectively.

The proposed Watkins Junction site consists of three minor onsite sub-drainage basins- DA-1, DA-2, and DA-3. See
Table 2 for a summary of sub-basin characteristics. A perimeter conveyance system including a swale and a 24-IN
culvert are proposed. The swale runs along the north side of the proposed site access drive and the south and east
edges of the proposed gravel pad, while the culvert passes beneath the proposed access drive near the proposed
junction site entrance. The conveyance system maintains a connection to the existing surrounding natural system
and is sized according to Arapahoe County standards. Proposed drainage patterns are outlined in Appendix A and
Appendix | and a summary of sub-basin areas is provided in Table 2.

Proposed sub-basin DA-1 primarily consists of the east end of the proposed site access drive with 0.21-AC of grass
swale cover (20% imperviousness) and 0.22-AC of gravel. Flow from the gravel access drive in DA-1 is directed
north into the proposed site swale where it then flows east to the existing roadway swale along South Manila Road.
Existing swale capacity calculations are located in Appendix H and were generated from LiDAR data sourced from
OpenTopography publish on 12/22/2021. This drainage area receives no flow from off-site areas.

Proposed sub-basin DA-2 primarily consists of the west end of the proposed site access drive with 0.47-AC of grass
swale cover and 0.75-AC of gravel. Flow from the gravel access drive in DA-2 is directed north into the proposed site
swale, then conveyed west to a proposed 24-IN culvert before ultimately discharging offsite to an existing
depressional area approximately 500-FT west of the Watkins Junction site. Sub-basin DA-1 receives runoff from OS-
1 (3.14-AC of open space/undisturbed native grasses as sheet flow) to the northwest. See Appendix H for swale and
culvert sizing calculations.

Proposed sub-basin DA-3 is located at the west end of the proposed site and consists of primarily a gravel access pad
contained within a proposed site fence with 0.52-AC of gravel and 0.68-AC of grass swale cover. Flow from DA-3
follows the natural existing drainage pattern southwest via sheet flow where it is then intercepted by a proposed
site swale. A small portion (approximately 0.1-AC) at the northwest corner of the proposed DA-3 sheet flows directly
off site. Sub-basin DA-3 receives runoff from 0S-2 (0.90-AC of open space/undisturbed native grasses as sheet flow)
to the south where the proposed site swale directs flow to the west before ultimately discharging to an existing
depressional area approximately 500-FT west of the Watkins Junction site. It is assumed that minimal infiltration
occurs on site, and that runoff is conveyed via swales, with flow regulated by outlets that discharge in accordance
with the site's existing natural drainage patterns.

At the time of writing this report, no known drainageway master plans or studies exist within or adjacent to the site.
There are no apparent impacts of the proposed development to minor basin flow patterns and paths within or
adjacent to the site under fully developed conditions. No drainage studies exist for developments adjacent to the
Watkins Junction site and no irrigation facilities are expected to influence or be impacted by the proposed
development.

Table 2: Existing and Proposed Sub-Basin Area Summary

Basin ID Design Area (AC)
Point

EX-1 EX-1 2.42
EX-2 EX-2 0.43
DA-1 1 0.43
DA-2 2 1.22
DA-3 4 1.20

July 2025 e
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0s-1 3 3.14
0s-2 5 0.90

Figure 1: Basin Map

6 Existing Stormwater Conveyance, Storage, and/or Water Quality Facilities

6.1 Existing Stormwater Storage and/or Water Quality Facilities

At the time of writing this report, no existing stormwater storage or water quality facilities exist within or adjacent
to the Watkins Junction site. Existing grade on the southern portion of the 473-AC subject property primarily slopes
to the west where a large natural depression exists roughly 500-FT west of the proposed Watkins Junction site. A
majority of the site flows to this natural depression while a small portion (approximately 2-AC) appears to sheet flow
east to an existing swale along South Manila Road.

6.2 Existing Stormwater Conveyance Facilities

The only existing stormwater conveyance facility within or adjacent to the site appears to be the offsite swale along
South Manila Road.

7 Drainage Design Criteria

The criteria outlined in the Arapahoe County Stormwater Management Manual (ACSWMM) and the Mile High Flood
District (MHFD) Urban Storm Drainage Criteria Manual are used as a basis for drainage design in this report.

Per email from Arapahoe County dated December 19, 2024, detention requirements outlined in the Arapahoe County
Stormwater Management Manual Section 13.1.1 have been waived for this site and detention calculations are not
included in the analyses.

P
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7.1 Hydrologic Design Criteria

Per chapter 6 of the ACSWMM, the rational method is used to estimate peak flow rates of the existing and proposed
site using the corresponding design rainfall events outlined in ACSWMM. The 10-year and 100-year, 1-hour rainfall
events are evaluated for the minor and major rainfall events, respectively. Due to the site being outside of MS4
permit jurisdictions and as confirmed in meeting with Arapahoe County on November 25, 2024, water quality design
is not required. The 2-year water quality rainfall event is not analyzed. Design rainfall depths for major and minor
storms are sourced from the ACSWMM and are 1.65-IN and 2.67-IN, respectively, as shown in Appendix E. Per the
MHFD Urban Storm Drainage Criteria Manual, rational “C” values for the minor and major rainfall events are
calculated using the equations outline in table 6-5 (See Appendix F) and a minimum time of concentration (tc) of 10
minutes for non-urban areas is used. Rainfall intensities for the 10-year and 100-year, 1-hour rainfall events are
determined using Intensity-duration curves outlined in Chapter 6 of the ACSWMM as shown in Appendix E and are
found to be 4.46-IN/HR and 7.28-IN/HR, respectively. See Table 3 below for sub-basin characteristics and peak flow
rates.

Table 3: Existing and Proposed Summary Runoff Table

Basin ID Design Cc2 C10 %
Point Impervious

EX-1 EX-1 2.42 0.08 0.10 0.17 0.49 0.53 090 1.82 8.64 0.14
EX-2 EX-2 0.43 0.17 0.19 0.26 0.54 0.19 0.31 0.50 1.70 0.25
DA-1 1 0.43 0.29 032 038 0.61 033 051 0.74 192 0.40
DA-2 2 1.22 0.32 036 0.42 0.63 104 1.62 227 563 0.45
DA-3 4 1.20 0.26 0.29 036 0.60 0.83 1.31 192 524 0.37
0s-1 3 3.14 0.03 0.03 0.10 0.45 0.21 0.38 1.36 10.27 0.05
0s-2 5 0.90 0.03 0.03 0.10 0.45 0.06 0.11 0.39 2.94 0.05

7.2 Hydraulic Design Criteria

Proposed site hydraulics are calculated via the open-channel design methodology outlined in MHFD Urban Storm
Drainage Criteria Manual, Chapter 8 and the culvert design methodology outlined in MHFD Urban Storm Drainage
Criteria Manual, Chapter 11. All proposed conveyance features are designed for the 100-year, 1-hour rainfall event.
One-dimensional, steady uniform flow and negligible head loss is assumed in this analysis.

Manning’s equation is used to calculate flow capacities of the proposed swale at corresponding design points. A
Manning’s roughness value (n) of 0.03, minimum side slopes of 5:1 (H:V), and a minimum bottom width of 2-FT are
used. The channel bottom slope (S) of 2% is found by taking the average slope of 100' discrete intervals along the
length of the proposed swale section. See Appendix H for swale design calculations.

Culvert capacities and design are calculated using UD-Culvert- a companion workbook supplied by MHFD that aids in
analyzing the flow conditions in circular culverts. See Appendix H for culvert calculations.

7.3 Water Quality Control Measure Design Criteria

Due to the site being outside of MS4 permit jurisdictions, formal design for water quality is not required and is not
conducted in this report.

July 2025 ex P
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Per TRC waiver request response letter (Appendix J) from Arapahoe County dated December 19, 2024, detention
requirements outlined in the Arapahoe County Stormwater Management Manual Section 13.1.1 have been waived
for this site and detention is not proposed.

A perimeter conveyance system including a swale and a 24-IN culvert are proposed. The swale routes along the north
side of the proposed site access drive and the south and east ends of the gravel pad and is designed to convey the
runoff produced on the site by the 100-year, 1-hour rainfall event. The flow rate capacity of the proposed swale with
a bottom slope of 2% is 33.95-CFS which is sufficient to convey the maximum resulting flow rate of 26.00-CFS from
the proposed site. A 24-IN culvert with a cover of 1-FT is proposed at the site access drive near the proposed junction
site and is designed to convey the runoff produced on DA-2 and 0S-1 from the 100-year, 1-hour rainfall event. To
facilitate proper culvert construction, an approximately 10’ section of the swale upstream of the culvert is proposed
to have a 10% slope. See Appendix H for proposed swale and culvert calculations. One-dimensional, steady uniform
flow and negligible head loss is assumed in the design of all proposed conveyance features.

A rip rap outlet section is proposed at the outlets of the proposed conveyance system. Given the size of the
development and the absence of nearby drainage facilities, no offsite conveyance facilities are proposed and no
additional energy dissipation features are proposed at the outlets. The proposed conveyance system maintains a
free-flowing connection to the natural surrounding system.

The site is located outside of MS4 permit jurisdictions and detention requirements have been waived; therefore, no
non-structural or structural water quality best management practices (BMPs) are proposed.

A Colorado State Stormwater Discharge Permit is required.

1. Arapahoe County Stormwater Management Manual, online.

2. MHFD Urban Storm Drainage Criteria Manual, prepared by Wright-McLaughlin Engineers, March 1969,
Revised 2016.

3. FEMA Flood Insurance Rate Map Study, Arapahoe County, Colorado FIRM panel 08005C0233L.
4. USDA NRCS Web Soil Survey, online.

July 2025 tae
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In summary, the Magellan Pipeline Watkins Junction Site is proposed to meet the drainage standards put forth by
Arapahoe County and MHFD. Per TRC waiver request response letter (Appendix J) from Arapahoe County dated
December 19, 2024, detention requirements outlined in the Arapahoe County Stormwater Management Manual
Section 13.1.1 have been waived for this site and detention is not proposed. Additionally, the site is located outside
of MS4 permit jurisdictions and detention requirements have been waived; therefore, no water quality best
management practices (BMPs) are proposed. A perimeter swale and culvert are proposed to convey runoff generated
by the proposed site and is designed per MHFD Urban Storm Drainage Criteria Manual.
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Appendix A —
Conveyance Diagram
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

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

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

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
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:
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: Arapahoe County, Colorado
Survey Area Data: Version 20, Aug 29, 2024

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

Date(s) aerial images were photographed: Jun 9, 2021—Jun 12,
2021

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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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BvC Bresser-Truckton sandy loams, 80.9
3 to 5 percent slopes

NrB Nunn-Bresser-Ascalon 84.1
complex, 0 to 3 percent
slopes

TrC Truckton loamy sand, 3 to 5 5.6
percent slopes

TD Truckton loamy sand, 5to 9 21
percent slopes

Totals for Area of Interest 172.7

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

11
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The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Arapahoe County, Colorado

BvC—Bresser-Truckton sandy loams, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 34y5
Elevation: 4,500 to 6,800 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 125 to 180 days
Farmland classification: Prime farmland if irrigated and the product of | (soil
erodibility) x C (climate factor) does not exceed 60

Map Unit Composition
Bresser and similar soils: 55 percent
Truckton and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser

Setting
Landform: Stream terraces, drainageways, playas
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Noncalcareous sandy alluvium and/or noncalcareous sandy
eolian deposits

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 26 inches: sandy clay loam
H3 - 26 to 32 inches: gravelly sandy loam
H4 - 32 to 60 inches: gravelly loamy coarse sand

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Available water supply, O to 60 inches: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

13
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Description of Truckton

Setting
Landform: Ridges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits

Typical profile
H1 - 0 to 5 inches: sandy loam
H2 - 5 to 20 inches: sandy loam
H3 - 20 to 60 inches: sandy loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Nunn
Percent of map unit: 8 percent
Hydric soil rating: No

Ascalon
Percent of map unit: 7 percent
Hydric soil rating: No

NrB—Nunn-Bresser-Ascalon complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 34yw
Elevation: 4,500 to 6,800 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 115 to 180 days

14
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Farmland classification: Prime farmland if irrigated

Map Unit Composition
Nunn and similar soils: 40 percent
Bresser and similar soils: 25 percent
Ascalon and similar soils: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nunn

Setting
Landform: Stream terraces, streams, playas
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits

Typical profile
H1 - 0 to 8 inches: loam
H2 - 8 to 28 inches: clay
H3 - 28 to 60 inches: sandy clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: R049XB202CO - Loamy Foothill
Hydric soil rating: No

Description of Bresser

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Noncalcareous sandy alluvium and/or noncalcareous sandy
eolian deposits

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 26 inches: sandy clay loam
H3 - 26 to 60 inches: gravelly loamy coarse sand
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Custom Soil Resource Report

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Available water supply, O to 60 inches: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: R049XB202CO - Loamy Foothill
Hydric soil rating: No

Description of Ascalon

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Reworked by wind outwash

Typical profile
H1 - 0 to 6 inches: sandy loam
H2 - 6 to 17 inches: sandy clay loam
H3 - 17 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R049XB202CO - Loamy Foothill
Hydric soil rating: No

Minor Components

Olney
Percent of map unit: 10 percent
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Custom Soil Resource Report

Hydric soil rating: No

Aquic ustochrepts
Percent of map unit: 5 percent
Landform: Swales
Hydric soil rating: Yes

TrC—Truckton loamy sand, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 31gjy
Elevation: 4,200 to 5,600 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 125 to 155 days

Map Unit Composition
Truckton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Truckton

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind re-worked alluvium derived from arkose

Typical profile
A - 0to 6 inches: loamy sand
Bt1 - 6 to 10 inches: sandy loam
Bt2 - 10 to 16 inches: sandy loam
C - 16 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.13 to 7.09
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
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Custom Soil Resource Report

Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Minor Components

Vona
Percent of map unit: 8 percent
Landform: Hills, dunes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R0O67BY024CO - Sandy Plains
Hydric soil rating: No

Valent
Percent of map unit: 5 percent
Landform: Dunes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R0O67BY015CO - Deep Sand
Hydric soil rating: No

Blakeland
Percent of map unit: 3 percent
Landform: Hills, interfluves
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R0O67BY015CO - Deep Sand
Hydric soil rating: No

Bresser
Percent of map unit: 2 percent
Landform: Interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R0O67BY024CO - Sandy Plains
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Hydric soil rating: No
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Custom Soil Resource Report

TrD—Truckton loamy sand, 5 to 9 percent slopes

Map Unit Setting
National map unit symbol: 31gjz
Elevation: 4,200 to 5,600 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 125 to 155 days

Map Unit Composition
Truckton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Truckton

Setting
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Wind re-worked alluvium derived from arkose

Typical profile
A - 0to 6 inches: loamy sand
Bt1 - 6 to 10 inches: sandy loam
Bt2 - 10 to 16 inches: sandy loam
C - 16 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.13 to 7.09
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No
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Custom Soil Resource Report

Minor Components

Valent
Percent of map unit: 8 percent
Landform: Dunes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R0O67BY015CO - Deep Sand
Hydric soil rating: No

Vona
Percent of map unit: 7 percent
Landform: Hills, dunes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R0O67BY015CO - Deep Sand
Hydric soil rating: No

Blakeland
Percent of map unit: 2 percent
Landform: Hills, interfluves
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R0O67BY015CO - Deep Sand
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Hydric soil rating: No

Bresser
Percent of map unit: 1 percent
Landform: Interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R0O67BY024CO - Sandy Plains
Hydric soil rating: No
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TABLE 6«1
1-HOUR POINT RAINFALL VALUES FOR ARAPAHOE COUNTY (INCHES)

2= YR YR 10-YR 50-YR 100-YR

0.97 1.38 1.65 2.32 2.67




Chapter 6. Hydrology

RAINFALL INTENSITY-DURATION CURVE

FIGURE 6-1

ARAPAHOE COUNTY, COLORADO
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Runoff Chapter 6

4.5 RAINFALL INTENSITY

The calculated rainfall intensity, /, is the average rainfall rate in inches per hour over a duration equal to t_. Obtain
1-hour point precipitation depths from National Oceanic and Atmospheric Administration (NOAA) Atlas 14 for the
average return periods of interest and apply Equation 5-1in the Rainfall chapter using tcas the storm duration,

td' Use the centroid of the catchment to determine the 1-hour point precipitation depths. The MHFD-Rational and
MHFD-Inlet Excel workbooks automatically calculate rainfall intensity based on 1-hour point precipitation depths for a
specified location.

4.6 RUNOFF COEFFICIENTS

Any watershed can be conceptualized as a combination of pervious and impervious surfaces. Pervious surfaces allow
water to infiltrate into the ground, while impervious surfaces do not allow for infiltration. In urban hydrology, the
relationships between pervious and impervious surfaces is important. Urbanization increases impervious area, causing
rainfall-runoff relationships to change significantly. In the absence of stormwater management controls that infiltrate
or detain runoff, urbanization increases peak runoff rates, volumes, and frequency of runoff and decreases the time to
peak.

When analyzing a catchment for planning or design purposes, estimates of the existing and probable future
imperviousness of the drainage area are needed. In some cases, the pre-development (i.e., historic) condition also must
be analyzed. Table 6-2 provides recommended imperviousness values based on land use types and is appropriate for
master planning analysis and conceptual design. Note that the land use classifications in Table 6-2 incorporate roads
that are included within the land use. Table 6-3 provides recommended imperviousness values for different surface
types and is appropriate for use during later stages of design when the layout of different types of impervious and
pervious areas on the site is known and the area of each surface type can be quantified.

The runoff coefficient, C, represents the integrated effects of infiltration, evaporation, depression storage, and
interception, all of which affect the rate and volume of runoff. Determining representative runoff coefficients requires
judgment based on the experience and expertise of the engineer.

Volume-based runoff coefficients were derived to improve consistency between CUHP and the Rational Method for
peak flow predictions (Guo 2013; Guo and Urbonas 2013). The coefficients developed by Dr. Guo were recalibrated
using CUHP Version 2.0.0 (Rapp et al. 2017). Using imperviousness, expressed as a decimal, and the Natural Resources
Conservation Service (NRCS) Hydrologic Soil Group (HSG), the equations in Table 6-5 can be used to calculate runoff
coefficients for design storm return periods for the Rational Method.

TABLE 6-5. RUNOFF COEFFICIENT EQUATIONS BASED ON NRCS HSG AND STORM RETURN PERIOD
i STORM RETURN PERIOD

WQE &

>-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
A Ca= Ca= Ca= Ca= Ca= Ca= Ca= :
. 08s0lv i 086" | ggyz[122 | oggul'= 0854]+0.025: 07791+0M0 | 0.645]+0.2564 :
B Cs= Cs= Cs= Cs= Cs= Cs= Ce= 3
. 0835/ve | 085700 0.807]+0.057 | 0.628]+0.249 : 0.558]+0.328 | 0.465]+ 0.426 A 03661 +0.536 :
Cc/D Cemp= Cep= Cep= Cep= Cemp= Cemp= Cep=

0.8341'> : 0.815]+0.035 ;| 0735]+0132 : 0.560]+0.319 : 0.4941 +0.393 | 0.409] +0.484 : 0.315] +0.588
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Runoff Chapter 6

TABLE 6-7. RUNOFF COEFFICIENTS, C, NRCS HSG B
TOTALOR | NRCS HSG B
EFFECTIVE % VSN - -
IMPERVIOUS .

5-Year 10-Year 25-Year 50-Year 100-Year 500-Year

2% . o001 { 001 | 007 { 026 i 034 i 044t | 054
5% . 003 | 003 : OO | 028 : 03 : 045 055
10% 006 ¢ 007 { o0& { 03 | 038 ! 047 | 057
15% 009 ¢ om ¢ o018 ! 03 { 04 050 @ 059
20% o013 ¢ o1 ¢ 022 037 | 04 : 052 | 06
25% . ow ¢ o1 ! 026 : 04 | 047 I 054 | 063
30% 020 ¢ 023 | 030 : 04 | 050 i 057 | 065
35% o024 ¢ 027 | 03 : 047 | 052 . 059 | 066
40% 029 ¢ 032 | 038 < 050 < 05 . 061 | 068
45% 033 | 03 < 04 ! 053 { 058 064 070
50% 037 | o040 | 046 . 056 | 061 | 066 | 072
55% ' 042 | 045 | 050 ¢ 059 | 063 < 068 @ 074
60% . 046 | 049 | 05 063 | 066 . 07 | 076
65% 050 | o054 { 058 : 066 . 069 : 073 | 077
70% o055 | o058 | 062 ! 069 | 072 i 075 | 079
75% ' 060 | 063 < 066 . 072 075 ¢ 077 | 08l
80% . o064 | 067 { 070 ¢ 075 { 077 { 08 | 083

85% . 069 | 072 | 07 . 078 | 080 : 08 . 085

90% . 07 | 076 . 078 : 08 | 08 : 08 . 087

95% . 079 . 08 | 08 . 08 08 . 08 . 088

100% . o8 | 08 | 08 : 08 | 08 : 089 : 090
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Runoff Chapter 6

Site-specific conditions may vary from the representative values presented in this chapter. The engineer is responsible
for assuring that the selected imperviousness values represent the imperviousness of the catchment or the proposed
development. During master planning or in early stages of design, select imperviousness values that are unlikely to be
exceeded as final design plans are developed to avoid the need to increase the size of infrastructure during later design
stages.

TABLE 6-2. RECOMMENDED IMPERVIOUSNESS BY LAND USE

LAND USE/DENSITY IMPERVIOUSNESS

Residential
Single-family Housing (SFH) — Rural (O - 3 du/ac) 35%
SFH - Low & Medium-density (3 - 5 du/ac) 55%
SFH - High-density (5 - 20 du/ac) 65%
Manufactured Housing (>=10 du/ac) 65%
Multi-family Housing (MFH) — Medium-density (5 — 20 du/ac) 65%
MFH - High-density MFH (>20 du/ac) 70%
Commercial
Commercial = Low-density 65%
Commercial — Medium- to High-density 80%
Commercial — Urban Core 90%

Industrial/Institutional

Schools 55%
Office/institutional 65%
Industrial Areas 75%
Solar Fields, Gravel Cover'? 60%
Solar Fields, Grass Cover"? 45%
Parks and Open Space
Open Space, Undisturbed Native Grasses 5%
Community Parks 25%
Neighborhood Parks 15%
Golf Courses 30%
Cemeteries 25%

Note: Recommended imperviousness values shown in the table are the minimum imperviousness values for a specific land use. It is the engineer’s responsibility to
select imperviousness values that appropriately reflect the actual density of the proposed development.

! Use these values at the master planning scale or when the specific layout of panels is not known. Use values from the surface type (Table 6-3) at the site planning
and design stage when panel width, panel spacing, and panel orientation relative to contours are known.

2 Assumes 1:1 ratio of panels to aisles. See MHFD's technical memorandum regarding Determination of Solar Panel Field Runoff Coefficients and Imperviousness
Values for additional information on procedures to reflect other impervious areas such as roads and pads that may be part of a solar field and layouts with wider
inter-panel spacing.
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Runoff Chapter 6

TABLE 6-3. RECOMMENDED IMPERVIOUSNESS BY SURFACE TYPES

Roadways and Paved Streets 95%
Concrete Driveways and Walks 95%
Roofs 95%
: No Traffic (Pedestrian Use) 40%
Gravel Low-traffic Areas (Maintenance Paths and Substations) 60%
. High-traffic Areas (Roadways and Parking) 80%

Disturbed Soil (Including Lawns, Managed/Active Turf, Landscaped Areas with

20%
Water-Wise Vegetation, and Uncompacted Gravel/Mulch Planting Beds) °
Undisturbed or Decompacted Soil (Native Grasses and Open Space Areas) 5%
. . i Landscape Applications (without Subgrade Drainage Layer) 25% - 45%
Artificial Turfs ] > : — :
: Sport Fields (with Underdrain Pipe System) : 60% - 80%
Water Surfaces (Lakes/Reservoirs/Irrigation Ponds) 100%

Grass Cover (Varies with Panel Orientation Relative to

: 10% — 45%
: Ground Contours) 0% ~ 45%

Solar Fields?

Gravel Cover (Varies with Panel Orientation Relative to

' % — 75%
: Ground Contours) 50% - 75%

Historic Flow Analysis, Greenbelts, Agricultural 5%
Newly Graded Areas 65%
: Retention Ponds & Constructed Wetland Ponds 100%
: Rooftop Systems — Blue Roofs 95%
{ Rooftop Systems — Green Roofs (extensive) 65%
e T | Rooftop Systems — Green Roofs (intensive) 50%
Control Permeable Pavement - CGP/PGP/RGP 55%
Measures® Permeable Pavement - PICP 45%
: Extended Detention Basins 25%
: Receiving Pervious Areas (incl. Grass Buffers & Grass Swales) : 20%
. Bioretention & Sand Filters 10%

! Consult with the manufacturer to get a recommended value.
2 Assumes 1:1 ratio of panels to aisles. See MHFD's technical memorandum regarding Determination of Solar Panel Field Runoff Coefficients and Imperviousness

Values for additional information on procedures for determining percent imperviousness based on panel width, panel spacing, and panel orientation relative to
ground contours and how to reflect other impervious areas such as roads and pads that may be part of a solar field and layouts with wider inter-panel spacing.

5 See MHFD'’s technical memorandum regarding Evaluation of Percent Imperviousness for Stormwater Control Measures for background information.
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exp US Services

PROJECT: Magellan Pipeline- Watkins Junction Site DESIGNED BY: JPT
NUMBER: TAL-24003094-00 CHECKED BY: NSK
LOCATION: 39°42'35.9"N 104°31'43.1"W DATE: 01/08/25
Hydrologic Soil Group B |'\Ot€"
-Percent Impervious values are found in table 6-2 and 6-3 in the Mile High Flood

Land use/Surface type _ |% Imperviousness (1) District (MHFD) Urban Storm Drainage Criteria Manual

Open Space, Undisturbed

Native Grasses 5%

Gravel, Low-traffic Areas 60%

Grass Swale 20% 10-Year 100-Year

Ca= Ce=
0.807[ + 0.057 0.4651 + 0.426
Area (ac) Runoff Coefficients
Grass Swale/Landscaping

Basin ID Total Area (ac) Open Space (ac) Gravel (ac) (ac) %I (weighted) [C10 C100
EX-1 2.42 2.03 0.39 0.14 0.17 0.49
EX-2 0.43 0.27 0.16 0.25 0.26 0.54
DA-1 0.43 0.22 0.21 0.40 0.38 0.61
DA-2 1.22 0.75 0.47 0.45 0.42 0.63
DA-3 1.20 0.52 0.68 0.37 0.36 0.60
0S-1 3.14 3.14 0.00 0.05 0.10 0.45
0S-2 0.90 0.90 0.00 0.05 0.10 0.45




exp US Services

PROJECT:
NUMBER:
LOCATION:

Notes:

Magellan Pipeline- Watkins Junction Site
TAL-24003094-00
39°42'35.9"N 104°31'43.1"W

DESIGNED BY: JPT
CHECKED BY: NSK
DATE: 01/08/25

-A minimum time of concentration (tc) of 10 minutes for non-urban areas are used in calculations per Mile High Flood District (MHFD) Urban Storm
Drainage Criteria Manual Section 4.4.4
-Rainfall intesities (i) for each design rainfall event are found from IDF curves found in the Arapahoe County Stormwater Management Manual (See

appendices).

Runoff Coefficients

Rainfall Intensity (in/hr)

Direct Runoff (cfs)

Design Point Basin ID Area (ac) %I (weighted) C10 C100 tc i10 i100 Q10 Q100
EX-1 EX-1 2.42 0.14 0.17 0.49 10 4.46 7.28 1.82 8.64
EX-2 EX-2 0.43 0.25 0.26 0.54 10 4.46 7.28 0.50 1.70
3 0S-1 3.14 0.05 0.10 0.45 10 4.46 7.28 1.36 10.27
5 0S-2 0.90 0.05 0.10 0.45 10 4.46 7.28 0.39 2.94

Total Runoff (cfs) 4.08 23.56

|
Runoff Coefficients Rainfall Intensity (in/hr) Direct Runoff (cfs)

Design Point Basin ID Area (ac) %I (weighted) C10 Cc100 tc i10 i100 Q10 Q100
1 DA-1 0.43 0.40 0.38 0.61 10 4.46 7.28 0.74 1.92
2 DA-2 1.22 0.45 0.42 0.63 10 4.46 7.28 2.27 5.63
4 DA-3 1.20 0.37 0.36 0.60 10 4.46 7.28 1.92 5.24
3 0S-1 3.14 0.05 0.10 0.45 10 4.46 7.28 1.36 10.27
5 0S-2 0.90 0.05 0.10 0.45 10 4.46 7.28 0.39 2.94

Total Runoff (cfs) 6.68 26.00




Denver Expansion Project 1041 — Watkins Junction Site
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exp US Services

PROJECT: Magellan Pipeline- Watkins Junction Site DESIGNED BY: JPT
NUMBER: TAL-24003094-00 CHECKED BY: NSK
LOCATION: 39°42'35.9"N 104°31'43.1"W DATE: 01/08/25
Notes:

-The 1-hr, 100-year rainfall event is used to design all conveyence features per guidance from the Mile High Flood District (MHFD) Urban Storm Drainage Criteria
Manual.

-A manning's roughness value of 0.03 is found from table 8-5 of the Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual.

-Conceptual swale geometry is found with guidance from the Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual, Chapter 8.
-One-dimensional, steady uniform flow and negligible head loss is assumed in this analysis.

-Channel slope (S) is found by taking the average slope of 100' discrete intervals along length of swale section.

Prop Swale Section, ft f—T— _ 1.486 203 /2
Q=—"7—AR;"S
z 5 2 vare =
y 1 TRAPEZOID _1.486 R23gl2
V="¥H H
Design Point Basin ID Q100 (cfs) |n A (sf) R (ft) S Qdes(cfs) 2Q100 < Qdes?
1 DA-1 1.92 0.03 7 0.57 0.02 33.95 Yes
2 DA-2 7.55 0.03 7 0.57 0.02 33.95 Yes
3 0Ss-1 12.79 0.03 7 0.57 0.02 33.95 Yes
4 DA-3 23.06 0.03 7 0.57 0.02 33.95 Yes
5 0S-2 26.00 0.03 7 0.57 0.02 33.95 Yes




exp US Services

PROIJECT: Magellan Pipeline- Watkins Junction Site DESIGNED BY: JPT
NUMBER: TAL-24003094-00 CHECKED BY: NSK
LOCATION: 39°42'35.9"N 104°31'43.1"W DATE: 07/09/2025
Notes:

-The 1-hr, 100-year rainfall event is used to design all conveyence features per guidance from the Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual.
-A manning's roughness value of 0.03 is found from table 8-5 of the Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual.

- Actual swale geometry is found with guidance from the Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual, Chapter 8.

-One-dimensional, steady uniform flow and negligible head loss is assumed in this analysis.

-Channel slope (S) is found by taking the average slope of 100' discrete intervals along length of swale section.

- Existing Swale mapped via LiDAR data from OpenTopograpy published on 12/22/2021 (https://portal.opentopography.org/usgsDataset?dsid=CO_DRCOG_1_2020)

Proposed Swale Section, ft
b 2

c _1.486 ,,2/3 112
z T Q==—"—AR}’S
4
- . e e L
Existing Swale Section, ft TRAPEZOID v= 1.486 R ,7; 3 SI 2

b 6.9 n

z 8.25

% 0.66
Design Point Basin ID 2Q100 (cfs) |n A (sf) R (ft) S Qcap(cfs) 2Q100 < Qcap?
1 DA-1 1.92 0.03 7 0.57 0.02 33.95 Yes
EXIST SWALE NA 1.92 0.03 8.1477 0.46 0.008 21.44 Yes




CIRCULAR CONDUIT FLOW (Normal & Critical Depth Computation

MHFD-Culvert, Version 4.00 (May 2020)
Project: Magellan Pipeline- Watkins Junction Site
Pipe ID: N7A

1l.'

1¥
Design Information (Input)
Pipe Invert Slope So = 0.1000 ft/ft
Pipe Manning's n-value n= 0.0130
Pipe Diameter D= 24.00 inches
Design discharge Q= 33.95 cfs
Full-Flow Capacity (Calculated)
Full-flow area Af = 3.14 sq ft
Full-flow wetted perimeter Pf = 6.28 ft
Half Central Angle Theta = 3.14 radians
Full-flow capacity Qf = 71.73 cfs
Calculation of Normal Flow Condition
Half Central Angle (0<Theta<3.14) Theta = 1.54 radians
Flow area An = 1.51 sq ft
Top width Tn = 2.00 ft
Wetted perimeter Pn = 3.08 ft
Flow depth Yn = 0.97 ft
Flow velocity Vn = 22.52 fps
Discharge Qn = 33.95 cfs
Percent of Full Flow Flow = 47.3% of full flow
Normal Depth Froude Number Fr, = 4.57 supercritical
Calculation of Critical Flow Condition
Half Central Angle (0<Theta-c<3.14) Theta-c = 2.72 radians
Critical flow area Ac = 3.09 sq ft
Critical top width Tc= 0.83 ft
Critical flow depth Yc = 1.91 ft
Critical flow velocity Vc = 10.98 fps
Critical Depth Froude Number Fr. = 1.00




Denver Expansion Project 1041 — Watkins Junction Site
TAL-24003094-00

Appendix | —
Drainage Plan
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ARAPAHOE COUNTY
CHECKLIST FOR DRAINAGE REPORT - PHASE 3
Yes No N/A Report Requirements
I. COVER SHEET

X

Name of Project/Site Name
Address
Owner Contact Information (Name, Company, Address, Phone)

Developer Contact Info (Name, Company, Address, Phone)

Engineer Contact Info (Name, Company, Address, Phone)

Submittal date and revision date(s) as applicable

Ofmm[(O|0]|®m|>

Case Number(s)

Table of Contents

Certification Statement** - Engineer

XXX X[ XXX X[ >

Certification Statement** - Developer

** see Stormwater Management Manual for Certification verbiage

Il. GENERAL LOCATION AND DESCRIPTION

A. Site Location

X 1. Site Vicinity Map

X 2. Legal Description include Township, Range, Section, and % Section

3. Existing and proposed streets adjacent to and within proposed
X development, or within area of proposed drainage improvements

4. Names of surrounding or adjacent developments, including land use or
X zoning information

B. Description of Property

X

1. Total Site/Project Area in Acres

X

2. Current and Proposed Zoning

3. Existing Site Conditions
Ground cover, vegetation, site topography and slopes

Existing irrigation canals or ditches

Significant geologic features

NRCS Soils Classification Map and discussion

X[ X[ X X X

Proposed Land Use, site activities and operations

XIN| ||+

Total Proposed Impervious Area — existing and proposed. Include removed, replaced,
and new impervious area (square feet and acres)

and total change in impervious area

X 9. Total Disturbed Area

C. Groundwater Investigation

X

X 1. Discuss groundwater investigations and results
X 2. ldentify potential groundwater issues
X 3. Discuss improvements to mitigate groundwater impacts
lll. FLOODPLAIN

A. Major Drainageway — Designated Floodplain

X 1. Identify site Floodplain Zone

Phase 3 Drainage Report Checklist Page 1



ARAPAHOE COUNTY

CHECKLIST FOR DRAINAGE REPORT - PHASE 3

Yes No N/A Report Requirements
2. Source of Floodplain Delineation. FEMA Flood Insurance Rate Map(s)
including panel date and number and/or UDFCD Flood Hazard Area Delineation
X (FHAD) study
3. Floodplain Modifications required, including level of encroachment,
X velocities, depths, stabilization measures, water surface elevations, etc.
4. Floodplain Modification Studies required, including Conditional Letter of
X Map Revision (CLOMR) and Letter of Map Revision (LOMR) requirements
5. County Floodplain Development Regulations and Floodplain
X Development Permit
B. Major Drainageway — Undesignated Floodplain (non-FEMA>130ac)
X 1. Discuss methodology of Floodplain Delineation
2. Floodplain modifications required, including level of encroachment,
X velocities, depths, stabilization measures, water surface elevations, etc.
X 3. Floodplain development regulations and Floodplain Development Permit
IV. DRAINAGE BASINS AND SUB-BASINS
A. Major Drainage Basins
1. Major drainage basin characteristics and flow patterns and paths
X adjacent to and within the proposed development
X Existing and proposed land uses and impervious values within the basins
Discussion of all drainageway master planning or studies that affect the major
drainageways, i.e. UDFCD Major Drainageway Plan (MDP) and
X Outfall Systems Planning (OSP) studies
4. Discuss site restrictions imposed by Master Plans, including design
X imperviousness
5. Condition of the drainage channel within or adjacent to the development, including
existing condition, need for improvements, and
X impact on proposed development
6. Impacts of proposed development to major basin flow patterns and
X paths, under fully developed conditions
7. If within the Cherry Creek Basin, note additional requirements from
X Control Regulation 72 that shall apply.
B. Minor Drainage Basins
1. On-site and Off-site minor drainage basin characteristics and flow
X patterns and paths
X 2. Existing and proposed land uses within the basins
Discuss previous Drainage Studies or Master Development Plans for the
X Site or Project
X Discuss Drainage Studies for Adjacent Developments
5. Discuss impacts of the Minor Basin Characteristics, flow patterns and
X paths, under both historic and developed conditions
6. Summary of Sub-Basin Characteristics, size in acres, C2, C5 and C100 values and Q2,
Q5 and Q100 values. Values to match calculations in
X appendix.

Phase 3 Drainage Report Checklist

Page 2



ARAPAHOE COUNTY
CHECKLIST FOR DRAINAGE REPORT - PHASE 3
Yes No N/A Report Requirements

7. Discuss impacts of the off-site flow patterns and paths, under fully
X developed conditions

8. Discussion of irrigation facilities that will influence or be impacted by the
X site drainage

V. EXISTING STORMWATER CONVEYANCE, STORAGE, AND/OR WATER QUALITY FACILITIES

A. Existing Stormwater Storage and/or Water Quality Facilities

1. Accessibility to existing regional or sub-regional detention and/or water
X quality facility, include name and location of facility

2. If utilizing a regional facility, discuss conformance with each of the requirements
noted in the SMM (channel stability, facility must be implemented and functional,
maintenance/ownership, adequate capacity, water quality or flood control as
primary use). Is it named as impaired water body list per COPHE? Discuss
conformance with each of these requirements.

3. Discuss limitations and restrictions from Master development or drainageway plan,
mentioning capacity and water quality. Include relevant source pages in Appendix

X 4. Does existing facility meet current Standards and Regulations?

5. Discuss existing storage facility modifications needed, including rebuild
X or abandonment

B. Existing Stormwater Conveyance Facilities

1. Existing Conveyance Facilities and how it will be incorporated into
X proposed development design

2. Discuss limitations and restrictions from Master development or drainageway plan,
X including capacity. Include relevant source pages in Appendix

3. Existing Conveyance Facility Modifications, including rebuild or
X abandonment

X 4. Discuss any known issues with existing conveyance system

V1. DRAINAGE DESIGN CRITERIA

A. Regulations

X 1. County Criteria and optional provisions selected, as applicable
X 2. UDFCD criteria and optional provisions selected, as applicable
X 3. Cherry Creek Basin Control Regulation No. 72

B. Compliance with Phase Il Assumptions

1. State any changes from the design assumptions used in the Phase Il drainage
calculations (i.e. the maximum % imperviousness value, slope

X of the basin, etc.)
2. State any conditions of Approval from the Phase Il Drainage Report (i.e.
X completion of Master Drainage Plan or FHAD, etc.)

C. Hydrologic Design Criteria

X 1. Methods used to determine runoff calculations

Phase 3 Drainage Report Checklist Page 3



ARAPAHOE COUNTY

CHECKLIST FOR DRAINAGE REPORT - PHASE 3

Yes No N/A Report Requirements
2. Design storm recurrence intervals, including water quality, minor and
X major storms
X 3. Design rainfall
X 4. Detention storage calculation method(s)
X 5. Detention storage release rate calculation method
D. Hydraulic Design Criteria
X 1. Methods used to determine conveyance facility capacities
X 2. Hydraulic grade line calculation method and loss coefficients
X 3. Methods used to calculate water surface profiles
X 4. Detention pond routing
E. Water Quality Control Measure (CM) Design Criteria
X 1. Water quality CM requirements

X

2.

Methods used to determine and size water quality CM facilities, including 20/10
Pretreatment, WQCV, mean concentration of TSS
median value of 30 mg/L or less for Pollutant Removal Standard, etc.

VIl. PROPOSED STORMWATER CONVEYANCE OR STORAGE FACILITIES

A. Proposed Stormwater Storage Facilities

1.

Detention pond designs, including release rates, storage volumes and water surface
elevations for the Water Quality Capture Volume, Excess Urban Runoff Volume, 100-
year, and emergency overflow conditions,

X outlet structure design, emergency spillway design, etc.
2. Pond outfall locations and design, including method of energy
X dissipation
3. How is runoff conveyed from all pond outfalls to the nearest major drainageway,
including a discussion of the flow path and capacity
X downstream of the outfall to the nearest major drainageway
4. Discuss maintenance aspects of the design and easements and tracts
X that are required for stormwater storage purposes
5. Discuss impacts to stormwater management facility design, caused by site
constraints, such as streets, utilities, light rail rapid transit, existing
X structures, etc.

B. Proposed Stormwater Conveyance Facilities

1. General onsite conveyance concepts, including drainage paths and
X patterns
2. Storm sewer design, including inlet and pipe locations and sizes, tributary basins and
areas, peak flow rates at design points, hydraulic
X grade lines, etc.
3. Discuss storm sewer outfall locations and design, including method of
X energy dissipation
4. Discuss open channel and swale designs, including dimensions, alignments, tributary
basins and areas, peak flow rates at design points,
stabilization and grade control improvements, low flow or trickle channel capacities,
X water surface elevations, etc.

Phase 3 Drainage Report Checklist

Page 4



ARAPAHOE COUNTY
CHECKLIST FOR DRAINAGE REPORT - PHASE 3

Yes No N/A Report Requirements
X 5. Discuss allowable street capacities

6. Discuss general offsite conveyance concepts, including drainage paths and patterns.
Discuss how proposed conveyance will connect to ultimate

X outfall.
7. Discussion of the facilities needed offsite for the conveyance of minor
X and major flows to the major drainageway

8. Discuss maintenance aspects of the design and easements and tracts
X that are required for stormwater conveyance purposes

VIIl. WATER QUALITY CONTROL MEASURE
A. Non-Structural Control Measures

1. Discussion of non-structural control measures that will be part of the stormwater
management plan; i.e. preserving open space, protecting natural systems, and
incorporating existing landscape features into

X proposed development

B. Structural Control Measures (CM)
1. Discuss CM Standard(s) which will be utilized to meet water quality requirements
(wQcV, Pollutant Reduction, Runoff Reduction, Regional
X WQCV, Constrained Redevelopment).
2. For the CM Standard selected, discuss treatment and/or infiltration provided (such as
100% of calculated WQCV for WQCV Standard, reduction in mean concentration of
TSS to 30 mg/L or less for Pollutant Removal Standard, 60% of calculated WQCV for

X Runoff Reduction Standard, 20/10 pretreatment for Regional WQCV)
3. Discuss CM(s) that will be utilized to meet water quality requirements
X (EDB, MEDB, SF, RG, GS, GB or other)
4. Discuss design of the CM(s), including tributary areas, sizing, treatment
X volumes or areas (as applicable), design features, etc.

5. If Pollutant Removal Standard is utilized:
(a) discuss how event mean concentration of TSS may be reduced to median value of
30 mg/L or less. Include references to manufacturer specifications in appendices of
X drainage report and (b) discuss how project meets SMM requirements.

6. If Constrained Redevelopment Site is utilized, discuss how project meets
X SMM requirements.

7. If the Runoff Reduction Standard is utilized as the only means for meeting water
quality requirements onsite, a soils analysis and recommendation from a
geotechnical engineer is required to justify that Site geology and other factors allow

X appropriate infiltration to occur.

X 8. Justify MDCIA techniques have been maximized for proposed Site.

9. Justify that hierarchy for MDCIA has been followed to obtain the maximum benefit
for reduction in runoff volume in terms of stormwater quality, as follows: (a) Parking
lot(s) and driveway(s) or other paved surfaces subject to routine vehicular use and/or
deicing activities, (b) Other paved areas (not parking lot or driveways),  (c) Roof
areas or sidewalks, or (d) Other areas identified with potential pollutants.

Phase 3 Drainage Report Checklist Page 5



ARAPAHOE COUNTY
CHECKLIST FOR DRAINAGE REPORT - PHASE 3

Yes No N/A Report Requirements
10. Discuss how runoff is conveyed from all CM outfalls in a storm sewer system,
drainageway, or other designated drainage system (to the nearest major
drainageway), including a discussion of the flow path and capacity downstream of
X the outfall to the nearest major drainageway.
11. Discuss design constraints, including any special requirements for
X operations and maintenance
12. Subsurface Soils Analysis:
e Recommendation for a full infiltration, partial infiltration, or no infiltration
section, based on the requirements noted in Volume 3 of the USDCM
e Recommendation of the use of onsite soils (amended, as necessary), or import of
suitable materials.
e |f Rain Garden or Sand Filter, discuss soils analysis by geotechnical engineer for
X suitability of onsite soils for infiltration.
C. Source Controls
1. Discuss site activities or operations that have potential to impact
X stormwater quality
2. Discuss source controls that are necessary to prevent potential illicit
X discharge from site activities
3. Discuss any proposed non-stormwater direct connection to the storm sewer.
Proposed connections, in accordance with the SMM, IDDE Plan,
and allowed by the CDPHE. Also note that any non-stormwater direct connections
X will require a Direct Connection License Agreement.
D. Exclusions
1. Discuss exclusion(s) from Water Quality (if applicable). Include for which
X exclusion(s) project qualifies and state conditions which project meets.
2. For Sites that utilize Pavement Management, Roadway Redevelopment, Existing
Roadway Areas, Non-residential and Non-commercial Infiltration Conditions, Sites
with Land Disturbance that will Remain Undisturbed, Stream Stabilization, and/or
Trail Exclusions, list and include reason for exclusion and acreage of excluded
X impervious area.
3. For Sites that utilize WQCV Standard, and cannot capture 100%, justification as to
why it is not practicable to capture portions of site and
X drain to that control measure or to implement a separate control measure.
IX. ADDITIONAL PERMITTING REQUIREMENTS
X A. Compliance with Section 404 of the Clean Water Act
X B. Compliance with the Endangered Species Act
X C. Other local, State, or Federal requirements

Phase 3 Drainage Report Checklist
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ARAPAHOE COUNTY
CHECKLIST FOR DRAINAGE REPORT - PHASE 3

Yes No N/A Report Requirements
X. CONCLUSIONS

A. Compliance with Standards

X 1. Arapahoe County Criteria/ SMM
X 2. UDFCD Criteria
X 3. Master Plans and UDFCD Outfall Systems Plans
X 4. Cherry Creek Basin Control Regulation No. 72
B. Variances

1. Identify provisions by section number for which a variance will be
X requested, or has been approved by County

2. Provide justification for each variance requested noting the criteria for
X variances from the SMM
C. Drainage Concept

1. Discuss overall effectiveness of stormwater management design to
X properly convey, store and treat stormwater

XI. REFERENCES

A. Source all tables, figures, charts, drawings, etc. used in design of stormwater facilities and
X included in appendix of the report
B. Reference all criteria, master plans, reports, or other technical information
X discussed in the drainage report
XIl. APPENDICES
A. Reference and Miscellaneous Material
1. Vicinity Map. North Arrow, Scale, label adjacent arterial roadways and
X drainageways. No copyrighted material
X 2. FEMA FIRM panel, with site location shown
X 3. NRCS Custom Soil Resource Report (all pages)
X 4. Relevant portions of the FHAD/OSP/MDP
X 5. Relevant portions of the previous drainage study for the project
6. If project is in multiple MS4 permit jurisdictions, provide a copy of the
X agreement between agencies how project is managed.
X 7. Variance Request and Response Letters
B. Hydrologic Computations
X 1. Design Rainfall Values, ACSWMM Table 6-1 or NOAA Atlas 14
X 2. Land Use Assumptions, C values, both existing and proposed
3. Determination of runoff coefficients, times of concentration, and runoff
X calculations, existing and developed conditions
4. Colorado Urban Hydrograph Procedure (CUHP) input parameter
X determination
X 5.  EPA SWMM Input parameter determination
X 6. Peak flow rate calculations for the minor and major storms
X 7. CUHP/EPA SWMM input and output
X 8. Hydrograph data, if applicable

Phase 3 Drainage Report Checklist Page 7
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No N/A

ARAPAHOE COUNTY

CHECKLIST FOR DRAINAGE REPORT - PHASE 3
Report Requirements

9.

Connectivity diagram showing relationship/connectivity of basins,
conveyance facilities, detention ponds, and design points

X

10.

Floodplain hydrology

C. Hydraulic Computations

UD Detention Worksheet

Stage-storage-discharge determination for detention ponds

Detention pond routing calculations

Orifice sizing calculations

X[ X[ X X X

Emergency spillway sizing calculations

Culvert Capacities

Storm sewer capacities and hydraulic grade lines, including loss coefficients

Street capacity calculations

(RN AW INF

Crosspan capacity calculations

=
o

. Inlet capacities

[y
=

. Manhole sizing

X[ X[ X X X X

=
N

. Curb Cut capacity calculations

=
w

. Open channel or swale capacities

=
H

. Low flow and trickle channels

=
2]

. Stabilization and grade control improvements

=
[<)]

. Water surface profiles

[E
~N

. Downstream/outfall capacity to the nearest major drainageway

[
(o]

. Energy dissipation at pipe outfalls

X[ X[ XX X X

[E
Yo}

. Floodplain modeling

X

20.

Design and sizing of WQ CM, include USDCM T-0 “Quantify Runoff
Reduction” and the 20/10 Calculator for regional pretreatment

D. Drainage Plans

HISTORIC/EXISTING DRAINAGE PLAN

1. 24” x 36” in size (22" x 34” also acceptable for half size sets)

X

N

. Title block and legend

w

. Scale 1” =20’ to 1” = 100/, as required to show sufficient detail

IS

. Show boundaries of entire development or project and any off-site areas

which flow to/through the development or project

. Existing topographic contours with labels with a 5-foot maximum contour

interval a minimum of 100-feet beyond property lines

X

. Show and label all existing stormwater conveyance, water quality and/or

storage facilities

. Floodplain limits, based on available information or preliminary delineation

information

. Drainage basin and sub-basin boundaries

. Show and label existing utilities and structures

X| X| X[ x

10.

All property lines and existing drainage easements

X

11.

Streets and roadways with ROW and flowline widths, type of curb and
gutter or roadside swale, slopes, flow directions and crosspans

Phase 3 Drainage Report Checklist
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ARAPAHOE COUNTY

CHECKLIST FOR DRAINAGE REPORT - PHASE 3

Yes No N/A Report Requirements
12. Location and elevation of all existing 100-year floodplain boundaries,
including source of designation. All floodplain designations that exist for the site
X should be included, i.e. FEMA FIS, FHAD, and others.
X 13. Adjacent developments or ownerships
X 14. Summary Runoff Table
X 15. Case Number(s) in the lower left-hand corner
X 16. Approval block (located in the lower, right-hand corner, IDCS 3.7.3)
PROPOSED DRAINAGE PLAN
X 1. 24” x 36” in size (22" x 34” also acceptable for half size sets)
X 2. Title block and legend
X 3. Scale 1” =20’ to 1” = 100’, as required to show sufficient detail
4. Show boundaries of entire development or project and any off-site areas
X which flow to/through the development or project

5. Existing (dashed or screened) and proposed (solid) topographic contours with labels

with a 5-foot maximum contour interval (existing contours
X must extend a minimum of 100-feet beyond the property lines)

6. Show and label all existing stormwater management facilities, including irrigation
ditches, roadside swales, open channels, drainageways, storm sewers, culverts,
detention ponds, WQ structures, etc. Information must

X be included regarding materials, sizes, lengths, shapes and slopes
7. Drainage basin and sub-basin boundaries with basin designations and
X design points

8. Show and label proposed stormwater management facilities, including irrigation
ditches, roadside swales, open channels, drainageways, storm sewers, culverts,
detention ponds, WQ structures, etc. Information must

X be included regarding materials, sizes, lengths, shapes and slopes
X 9. Proposed flow directions
X 10. Show and label existing utilities and structures
11. Label and dimension all property lines, existing and proposed drainage
X easements
12. Streets and roadways with ROW and flowline widths, type of curb and
X gutter or roadside swale, slopes, flow directions and crosspans
13. Proposed outfall points and existing or proposed facilities to convey runoff
X to nearest major drainageway, without damage to downstream properties
14. Location and elevation of all existing and proposed 100-year floodplain
boundaries, including the source of designation. All floodplain designations that exist
X for the site should be included, i.e. FEMA FIS, FHAD, and others.
X 15. Adjacent developments or ownerships
16. Summary Runoff Table, includes Basin ID, contributing area, runoff
X coefficient, % imperviousness, runoff value, design point and routed flows.
X 17. Appropriate warning signage provided for the storage facilities
X 18. Case Number(s) in the lower left-hand corner
X 19. Approval block (located in the lower, right-hand corner, IDCS 3.7.3)
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ARAPAHOE COUNTY PUBLIC WORKS & DEVELOPMENT

BRYAN D. WEIMER, PWLF
Director

6924 South Lima Street
Centennial, CO 80112-3853
Phone: 720-874-6500
Relay Colorado: 711
www.arapahoegov.com

January 16", 2025

Attn: Virginia Steen, Applicant

Project Name: Denver Expansion Project — Watkins Junction
Case Number: Q24-067
Address: Parcel No. 1979-00-0-00-595

The Arapahoe County Technical Review Committee (TRC) and Southeast Metro Stormwater
Authority (SEMSWA) met on December 18", 2024 for a regularly scheduled meeting to discuss the
Copperleaf Commercial project and associated request. The following variance/waiver is requested:

1. Section 13.1.1 of the Arapahoe County Stormwater Management Manual states that
detention shall be provided for all new development, redevelopment, or site expansion.

Project and Requirement Summary:

TRC has the following comments as it relates to said request:

A. An existing gravel road is being utilized an extended for the site, but the property will
remain largely undeveloped; the applicant has also adjusted the location of the site and
length of the roadway to reduce added impervious area.

B. There are no existing drainageways or swales in the vicinity of the property.

The Technical Review Committee has reviewed the justification you provided in your waiver requests
(copy attached) and has agreed to the following:
1. TRC agrees to waive detention for this project per the attached justification. The project
should still take care not to cause any adverse effects to adjacent properties.

If the development intentions deviate from what was presented within this request, a new request(s)
shall be sought from the Engineering Services Division.

If you have any questions, please feel free to contact me at 720-874-6500.

Sincerely,

Emily Gonzalez, PE
Engineering Services Division

cc: Arapahoe County Case Files: Q24-067, UASI25-002
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Denver Expansion Project 1041 — Watkins Junction Site
TAL-24003094-00

Appendix K —
Final Grading, Erosion, & Sediment Control (GESC) Plan
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THIS GRADING, EROSION, AND SEDIMENT CONTROL (GESC) DOCUMENT HAS BEEN PLACED IN THE PROJECT
FILE FOR THIS PROJECT AND APPEARS TO FULFILL THE LATEST VERSION OF THE GRADING, EROSION, AND

SEDIMENT CONTROL MANUAL. ADDITIONAL GRADING, EROSION, AND SEDIMENT CONTROL MEASURES MAY BE
REQUIRED BY THE OWNER, OR HIS/HER AGENTS, DUE TO UNFORESEEN EROSION PROBLEMS OR IF THE
SUBMITTED PLAN DOES NOT FUNCTION AS INTENDED. THE REQUIREMENTS OF THIS GESC DOCUMENT SHALL
RUN WITH THE LAND AND BE THE OBLIGATION OF THE LAND OWNER, OR HIS/HER DESIGNATED
REPRESENTATIVE(S) UNTIL SUCH TIME AS THE PLAN IS PROPERLY COMPLETED, MODIFIED, OR VOIDED.

CASE NO.: UAIS25-002

| SITE LOCATION [it%

ENGINEER CONTACT INFORMATION

EXP

163 WELTON STREET, SUITE 600A
DENVER, CO 80202

t: +1.303-296-5017

OWNER/DEVELOPER CONTACT INFORMATION

MAGELLAN PIPELINE COMPANY, L.P.
ONEOK PLAZA

100 WEST FIFTH STREET

TULSA, OK 74103

t: +1.918-588-700

1 - 1|
©2025 Microsoft Corporation © 2025 MaxaMEICNES (2025) Distribution Airbus DS [g 11} |

LANDOWNER/AUTHORIZED AGENT CERTIFICATION STATEMENT

I HEREBY CERTIFY THAT THE GRADING, EROSION, AND SEDIMENT CONTROL ,MEASURES FOR THE DENVER EXPANSION PROJECT 1041-
WATKINS JUNCTION SITE SHALL BE CONSTRUCTED ACCORDING TO THE DESIGN PRESENTED WITHIN THIS DOCUMENT. | UNDERSTAND
THAT ADDITIONAL EROSION CONTROL, SEDIMENT CONTROL, AND WATER QUALITY ENHANCING MEASURES MAY BE REQUIRED OF THE
OWNER AND HIS OR HER AGENTS DUE TO UNFORESEEN POLLUTANT DISCHARGES OR IF THE SUBMITTED PLAN DOES NOT FUNCTION AS
INTENDED. THE REQUIREMENTS OF THE PLAN SHALL BE THE OBLIGATION OF THE LAND OWNER AND/OR HIS SUCCESSORS OR HEIRS;
UNTIL SUCH TIME AS THE PLAN IS PROPERLY COMPLETED, MODIFIED, OR VOIDED.

OWNER OR AUTHORIZED AGENT

AUTHORIZED SIGNATURE DATE

PROFESSIONAL ENGINEER CERTIFICATION STATEMENT

DENVER EXPANSION PROJECT 1041 -
WATKINS JUNCTION SITE

| HEREBY ATTEST THAT THIS GRADING, EROSION, AND SEDIMENT CONTROL (GESC) DOCUMENT FOR THE DENVER EXPANSION PROJECT 1041-
WATKINS JUNCTION SITE HAS BEEN PREPARED BY ME OR UNDER MY DIRECT SUPERVISION, AND TO THE BEST OF MY KNOWLEDGE AND ABILITY
HAS BEEN PREPARED IN ACCORDANCE WITH THE LATEST VERSION OF THE GESC MANUAL. THE SIGNATURE AND STAMP AFFIXED HEREON
CERTIFIES THAT THIS GESC DOCUMENT WAS PREPARED IN ACCORDANCE WITH THE REQUIRED REGULATIONS AND CRITERIA; HOWEVER, THE
STAMP AND SIGNATURE DOES NOT CERTIFY OR GUARANTEE FUTURE PERFORMANCE OF THE EXECUTION OF THE PLAN BY THE CONTRACTOR.
THE CONTRACTOR IS RESPONSIBLE FOR EXECUTING THE CONSTRUCTION WORK ACCORDING TO THE INFORMATION SET FORTH IN THE PLAN
AND IN ACCORDANCE WITH ALL APPLICABLE REQUIREMENTS.

REGISTERED PROFESSIONAL ENGINEER

STATE OF COLORADO NO.

EXP Energy Services Inc.

t: +1.713.439.3600 | f: +1.713.963.9085
11330 Clay Road, suite 550.
Houston, TX 77041

US.A.
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@
www.exp.com [ ) :J eX
®

¢ BUILDINGS ¢ EARTH & ENVIRONMENT o ENERGY
¢ INDUSTRIAL ¢ INFRASTRUCTURE e SUSTAINABILITY e

DEPARTMENT OF PUBLIC WORKS AND
DEVELOPMENT APPROVAL BLOCK

SESC GENERAL NOTES

1. CONTRACTOR SHALL BE RESPONSIBLE FOR EROSION AND SEDIMENTATION CONTROL AS
DETAILED IN THE SOIL EROSION AND SEDIMENTATION CONTROL (SESC) PLAN TO
PREVENT TRANSMISSION OF SEDIMENT TO THE DRAINAGE FACILITIES.

2. EROSION AND SEDIMENT CONTROL MEASURES ARE TO BE PLACED PRIOR TO, OR AS THE
FIRST PART OF CONSTRUCTION. SEDIMENT CONTROL MEASURES MUST PROTECT ALL
DRAINAGE FACILITIES FROM SEDIMENTATION.

3. EROSION AND SEDIMENT CONTROL MEASURES TO BE INSPECTED DAILY. REPAIRS TO BE
MADE AS NECESSARY AND WITHIN 24 HOURS OF INSPECTION.

4. EROSION CONTROL MEASURES SHALL BE INSTALLED AROUND ANY DIRT OR TOPSOIL
STOCKPILES AND OTHER TEMPORARILY DISTURBED AREAS.

5. ALL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL BE REMOVED AND
DISPOSED OF IN ACCORDANCE WITH ALL JURISDICTIONAL GOVERNMENTAL AGENCY
REQUIREMENTS WITHIN 30 DAYS OF FINAL STABILIZATION.

6. SILT WORM SHALL REMAIN IN PLACE UNTIL A GOOD STAND OF GRASS HAS BEEN
OBTAINED. AFTER COMPLETE VEGETATION ESTABLISHMENT, ALL SILT WITHIN PIPES AND
DRAINAGE SWALES SHALL BE REMOVED WITHIN 10 DAYS SO THAT FINISHED GRADES

ARE MET.
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1 GRADING EROSION AND SEDIMENT CONTROL STANDARD NOTES AND DETAILS

e ———————————————————————————————————————
GRADING, EROSION, AND SEDIMENT CONTROL (GESC) GENERAL NOTES EROSION CONTROL BIANKET INSTALLATION NOTES
1. THE SDUTHEAST METRO STORMWATER AUTHORITY (SENSWA) LAND DEVELOPMENT REVIEW MANAGER SIGNATURE AFFIXED TO THIS DOCUMENT INDICATES SEMSWA HAS LEGEND CROUT MIXNG
REVIEWED THE DOCUMENT AND FOUND IT IN GENERAL COMPLIANCE WTH THE GRADING, EROSION AND SEDIMENT CONTROL (GESC) MANUAL. THE LAND DEVELOPMENT REVIEW — 1. SEE PLAN VEW FOR: . 19 i PLASTIC UNER APPARATUS, TYP.
VANAGER THROUGH ACCEPTANCE OF THS DOCUMENT, ASSES NO RESPONSIBLITY (OTHER THAN AS STATED ABOVE) FOR THE COMPLETENESS AND/OR ACCURACY OF 1 @ @ CUT BACK CURB T e e, Mﬂw‘w‘wm‘w""“w’ ‘OR EXCELSIOR). z 7
DOCUMENTS. AREA "A" IN SQUARE YARDS OF EACH TYPE OF BLANKET.
PN
2 @ exersrErE @ CHECK DAM 1 1%
2. THE ADEQUACY OF THIS GESC PLAN LIES WITH THE ORIGINAL DESIGN ENGINEER. CHANGES TO DESIGN INTENT THAT MEET THE DEFINITION OF MAJOR MODIFICATIONS MUST N ROCK AND RIPRAP GRADATIONS 2 mem#&%w& TR U swo pre
GO THROUGH ORIGINAL DESIGN ENGINEER. 3 @ |} CONCRETE WASHOUT AREA TABLE 1. RIPRAP GRADATIONS o e ”
3. THE GESC PLAN SHALL BE CONSIDERED VALID FOR TWO (2) YEARS FROM THE DATE OF ACCEPTANCE BY SEMSWA, AFTER WHICH TIME THE PLAN SHALL BE VOID AND WILL @ CONSTRUCTION FENCE 050 MEDAN | % OF VATERAL | TYPICAL STONE Rl i g g e R g R L M g Uy R e
BE SUBJECT TO RE-REVIEW AND RE-ACCEPTANCE BY SEMSWA. PLANS MUST CONFORM TO CURRENT REQUREMENTS. 4 STONE SCE. | SUALLER. THAN EQUIVS WEIGHT (POUNDS) WITH THE REQUIREMENTS. OF DETAL 19, SEEDING' AND MULCHING. SUBGRADE BE SMOOTH
@ (INCHES) TYPICAL STONE | DIMETER (INCHES) PRIOR TO BLANKET INSTALLATION AND THE BLANKET SHALL BE IN FULL CONTACT WITH SUBGRADE,
4. ALL MATERIALS AND WORKMANSHIP SHALL BE SUBJECT TO INSPECTION BY SEMSWA'S INSPECTION DIVISION. SEMSWA RESERVES THE RIGHT TO ACCEPT OR REJECT ANY 5 e 0 ® CONSTRUCTION MARKERS TR LN ORI N0 GAPS OR vOIDS SHALL u
SUCH MATERIALS AND WORKMANSHIP THAT DOES NOT CONFORM TO THE GESC MANUAL, GESC PLAN OR GESC PERMIT. 6 70 - 100 12 65 SALE: NTS 4. PERMETER ANCHOR TRENCH SHALL BE USED AT OUTSIDE PERMETER OF ALL BLANKET AREAS. FOLLOW ALL
6 = CURB SOCK T 5 2 MANUFACTURES INSTALLATION SPECIFICATIONS. (o ;
5. THE PLACEMENT OF EROSION AND SEDIMENT CONTROL MEASURES SHALL BE IN ACCORDANCE WITH THE ACCEPTED GESC PLAN AND THE SEMSWA GESC MANUAL. -% $ & —
7 @ = o @ DEWATERING PER MANUFACTURER SPEC. 5. INTERMEDIATE ANCHOR TRENCH SHALL BE USED AT SPACING OF ONE-HALF THE ROLL LENGTH FOR COCONUT
6. ANY VARIATION IN MATERIAL, TYPE OR LOCATION OF EROSION AND SEDIMENT CONTROL MEASURES FROM THE SEMSWA — ACCEPTED GESC PLAN WLL REQURE APPROVAL — 9 70 - 100 15 160 H - S ATOH SPECRED BNKET T AND EXCELSIOR BLANKETS. = &
FROM AN ACCOUNTABLE REPRESENTATIVE OF SEMSWA. 8 @ ——————— @ DIVERSION DITCH S;g - }8 '92 § H'r, . * &l Y Yol SEE THE STAKING P/ PERIMETER CONTAINMENT
: S Z2-10 3 i3 [N k DETAIL ON THIS SHEET 6. MATERIAL SPECIFICATIONS OF EROSION CONTROL BLANKET SHALL CONFORM TO TABLE 7.1. M DEVICE; MIN. 4” HEIGHT
7. UPON RECEIVING THE APPROVED, SIGNED AND STAMPED GESC PLANS AND REPORT, THE CONTRACTOR MAY INSTALL THE NON—EARTH DISTURBING INITIAL-STAGE EROSION 9 @ BB EROSION CONTROL BLANKET : ELEVATION EROSION GONTROL BLANKET 7. ANY AREAS OF SEEDNG AND WILCHNG DISTURGED I THE PROCESS 0F NSTALLING EROSION CONTROL
AND SEDIMENT CONTROL MEASURES INDICATED ON THE ACCEPTED GESC PLAN. S 12 - 100 2 s | SCALE: NTS BLANKET SHALL BE RESEEDED AND MULCHED IN ACCORDANCE WITH DETAIL 19,
FLEXIBLE GROWTH MEDIUM z A TRANSVERSE
8. AFTER INSTALLATION OF THE INTIAL-STAGE EROSION AND SEDMENT CONTROL MEASURES, THE PERMITTEE SHALL CALL THE INSPECTION DIISION TO SCHEDULE A 10 @ @ (o) F i ? % R ! INTERMEDIATE. ANCHOR AT O B O A ORI e A BLIZATION MEASURES THAT WAY EXCEED THE
PRECONSTRUCTION MEETING AT THE PROJECT SITE. THE REQUEST SHALL BE MADE NO LESS THAN 24 HOURS PRIOR TO THE REQUESTED MEETING TIME. NO CONSTRUCTION AT RTINS 8 ROLL- Lo S e ADJACENT ROLLS OF BLANKET. SEE DETAL 9
ACTIVITIES SHALL BE PLANNED WITHIN 24 HOURS AFTER THE PRECONSTRUCTION MEETING. n GROUT MIXING STATION A H GENERAL GUIDELINES FOR APPLICATION
18 100 30 1280 IS . .
@ s 50~ 70 24 650 PR REASNS i IS 2 ey EROSION CONTROL BLANKET. (ECB) UNED_— DETAL A\ RATES FOR SLOPE INSTALLATIONS
s NmnmmmmAumwuscumm THE FOLLOWING REPRESENTATIVES SHOULD ATTEND: GENERAL CONTRACTOR, OWNER, OR OWNER'S 12 Ak @ INLET PROTECTION -8 k4 kS j' TR S Sheet 1 e e SLOPE CONDIION | _ APPLICATION RATE
IF ANY OF THE REQUIRED PARTICIPANTS FAL TO ATTEND THE PRECONSTRUCTION MEETING, OR IF THE INSTALLATION OF 13 @ s ERMPRENED & J N ] ST
THE INITIAL eomm. msms ARE NOT APPROVED BY THE SEMSWA INSPECTOR, THE APPLICANT WILL HAVE TO PAY A REINSPECTION FEE, ADDRESS ANY PROBLEMS WITH BT @ REINFORCED CHECK DAM 2 100 42 3500 ha <3HAV | 3000 LB/ACRE COVERED WH
CONTROL MEASURE INSTALLATION, AND CALL TO RESCHEDULE THE MEETING, WTH A CORRESPONDING DELAY IN THE START OF CONSTRUCTION. -7 33 1700 60" v r x W (50" N SOYERED
14 T REINFORCED ROCK BERM $o® % %0 T o Sediment . b, & o Guoe NO STAKNG
10. CONSTRUCTION SHALL NOT BEGIN UNTIL THE SEMSWA INSPECTOR APPROVES THE INSTALLATION OF THE INITIAL CONTROL MEASURES AND THE APPROVED GESC PERMIT HAS \—m%"?mo
BEEN ISSUED BY SEMSWA AND IS IN-HAND ON THE SITE. THE COMPLETED PERMIT WILL GENERALLY BE FIELD ISSUED OR ISSUED VIA EMAIL AFTER THE INSTALLATION OF 15 @ b RRB FOR CULVERT PROTECTION FLEXIBLE GROWTH MEDIUM INSTALLATION NOTES:  FLEXIBLE GROWTH MEDIUM MAINTENANCE NOTES:
THE INITIAL CONTROL MEASURES ARE APPROVED. A TEMPORARY SEDIMENT BARRIER AND TRAP gﬁg‘%& mnogrmnmm?&rm 1. N AREAS WHERE THE FLEXILE GROWTH MEDIUM 1S 1. THE T
16 @ @ SEDIMENT BASIN Y O D R R 3 oy O ROLe O BUAET, ON THE PLANS, THE PERMITTEE(S) SHALL " GROWTH MEOUMS VEEKLT-AND, BURING AN AFTER
11. THE GESC MANAGER SHALL STRICTLY ADHERE TO THE SEMSWA APPROVED LIMITS OF CONSTRUCTION AT ALL TIMES. THE SEMSWA INSPECTION DIVISION MUST APPROVE ANY @ DURING CONSTRUCTION. R 30 MIL MIN. PLASTIC summpgm,g,wrmsrmm + SEE GE mwsolt]&m?wnm v N:cm AND MAKE REPARS AS
CHANGES TO THE LIMITS OF AND, AT THE oF THE DIVISION, ADDITIONAL EROSION/SEDIMENT CONTROLS MAY BE REQURED IN ANY 17 SEDIMENT CONTROL LOG - . s a7 peeren or BLANKET IN ACCORDANCE WITH THE GESC PLAN
ADDITIONAL AREAS OF CONSTRUCTION/ DISTURBANCE ARE NEEDED. 15 @ SEDMENT TABLE 2. RPRAP BEDDNG anm s ATTER PG on fm Tron WIERMEDATE ANCHOR TRENCH AT R RS AT EERMETER ¢ o TS e STANDARD NOTES AND DETALS, SEEDING 4D 2. e FLEXBLE CROWT WEDIUM SHALL BE LEFT IN PLACE
w TRAP VERTICAL CONSTRUC! GRADATIO! S e B NOLLS OF BUANKET, SMILAR 0 DETAL MULOHING.  APPL GROWTH MeD! NESS REQUESTED
12. THE MAXIMUM AREA OF CONSTRUCTION SHALL BE LIMITED TO 40 ACRES (70 ACRES IF APPROVED FOR SOIL MITIGATION OPERATIONS) TO REDUCE THE AMOUNT OF LAND SEVE Szt mmumsmumom §l'-c. O DETAL 9. BUT 1O Stame 9, BUT NO STAKING BESIONED. 3D CONSTRUCTED o DNERT NUNOEE
DISTURBED AT ANY ONE TIME. LARGER SITES SHALL BE DIVIDED INTO PHASES THAT ARE EACH 40 (OR 70) ACRES OR LESS IN SIZE THESE PROJECTS SHALL CONDUCT @ SEEDING AND MULCHING PASSING SQUARE USE SURFACE ROUGHENNG ON UPCRADIENT HANNEL GRADE — AWAY FROM THE FACE OF THE SLOPE. DO NOT 3. DO NOT LEAVE SEEDED SURFACES UNPROTECTED, OCA DETERMI SHA STUATED FROM STORM DRAN
GRADING ACTIVITIES IN ACCORDANCE vm'u THE ACCEPTED GESC PLAN. CONTROL MEASURE INSTALLATION AND APPROVAL BY SEMSWA AT THE START AND COMPLETION OF 19 @ — VESH SIEVES SLOPES IF DURING LAND DEVELOPMENT. EXCANTON T0 NEAT oPE 3 1. THE GESD MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUKCTIONALTY OF THE P e NS TALLATION (NTIL SATISFACTOR ESPECIALLY IF PRECIPITATION IS IMMINENT. T RS P DRANAGE, FAGLITES. AND WATER COURSES.™ A NINMIM OF 50
s * e e - 20 ‘4 SILT FENCE u g_ﬁﬁgl%rA EXCAVATON (P 2. EROSION CONTROL BLANKET IS TO BE LEFT IN PLACE UNLESS REQUESTED TO BE REMOVED BY SEMSWA. 2. HYDROSEEDING 15 NOT ALLOWED. PLEASE R, e * = To B ™ T CONTANVENT OFF AL
DIVERSION DITCH INSTALLATION NOTES -
13 NATURAL VEGETATION SHALL BE RETAINED AND PROTECTED WHEREVER POSSIBLE. EXPOSURE OF SOIL TO EROSION BY REMOVAL OR DISTURBANCE OF VEGETATION SHALL BE 21 @ @ SILT FENCE REINFORCED - o S e ey A sz:fnvnom "o 3 1. SEE PLAN VIEW FOR: 5 o oUT, TORN, OR o€ Re . SEED AND MULCH DETALL (DETAL 18). 3. MIXING AREA TO HAVE PERNETER CONTANENT, A MNMUN OF + IN HEIGHT. CONTANMENT DEVICE CAN BE
LMITED TO THE AREA REQUIRED FOR IMMEDIATE CONSTRUCTION OPERATIONS. e . S'DEP'MISACEPTABLEFOR'IRIWT 1. SEE PLAN VEW FOR: LOCATION OF DIVERSION DITC QUISIDE OF STREAMS AND DRAINAGE AREAS BELOW THE BLANKET THAT HAVE ERODED TO CREATE A VOID UNDER THE BLANKET, OR 3. MX AND APPLY PER MANUFACTURERS DET PERMETER AREA OR OTHER APPROVED METHOD. MUST BE SIZED TO ADEQUATELY CONTAIN MIXING OPERATION.
22 @ @ SLOPE INTERCEPT DITCH 11/2 20 - 9 FLoW UP 10 60 1, TRBUTARY SHEET FLOW OVER LOCATIONS OF CHECK DANS. mm”mﬁu“"@- PUISTIC LINED OR RIPRAP LINED). CHANNELS — DETA é;} THAT REMAIN DEVOID OF GRASS SHALL BE REPAIRED, RESEEDED AND MULCHED AND THE EROSION e S e e, e '-EAI‘.'&M
14. THE GESC PERMIT SHALL BE VALID FOR A PERIOD OF TWO (2) YEARS. @ -t NO. 4 0-20 w3t ST SEDIMENT CHECK DAM TYPE (CHECK DA OR RENFORCED CHECK DAW). DEPTH, “D", AND WIDTH, "W DIMENSIONS. ] . SCALE: NTS BLANKET REINSTALLED. RATES WITH EQUIPMENT MANUFACTURER. 4. EXCAVATED MATERIAL MAY BE USED IN PERIMETER BERM CONSTRUCTION.
NO. 200 - LENGTH, "L", CREST LENGTH, “CL", AND DEPTH, “D". FOR ECB LINED DITCH, ‘CONTROL BLANKET TYPE (SEE DETAL 9). 4. REMOVAL OF 2X4 WEDGE STAKES MAY BE REQUIRED PRIOR TO FINAL CLOSE OUT OF THE GESC PERMIT. 5. MINMUM 10 MIL PLASTIC LINER OR TARP SHALL COVER THE ENTIRE MXING AREA SECURELY FASTENED TO
15. A COPY OF THE GESC PERMIT AND APPROVED GESC PLANS SHALL BE ON SITE OR MADE AVAILABLE UPON REQUEST. 23 STABILIZED STAGING AREA LIMITATIONS 2. CHECK DAMS INDICATED ON INAL GESC PLAN SHALL BE INSTALLED PRIOR TO ANY UPSTREAM 5 seef OR,RERAP UNED DITCH. SIZE OF RPRAP, ", e o S e P O Lo eEaURE, THE RAISED CONTANMENT DEVICE.
(: ) : LAND-DISTURBING ES. - SEE DRANAGE PLANS ERMANENT CONVEYANCE FACIITIES OR DIVERSION DIVERSION TECHNIQUES ARE RECOMMENDED
16 2 050 UMD SULL S OISLE PATY o0 WD AT N ST SO 1 SN MT T S P M Sl 5 e T 2“ (GO surrace roucreno TR [ o R R R S T e b ok W p—— B AR S el i o e : v e
. 3 PERIMETER_ANCHOR 1/2 "W ECO-STAKES MAY BE USED IN AREAS ABOVE ORDINARY HIGH WATER MARK. 5. ANY AND MULCHING N GROUT MIXING STATION MAINTENANCE NOTES
REQUREMENTS ARE BEING IMPLEMENTED, AND (ALONG WITH THE ALTERNATE GESC MANAGER) SHALL PROVIDE SEMSWA WITH A 24~HOUR EMERGENCY CONTACT NUMBER. IN 25 @ @ TEMPORARY SLOPE DRAIN FRACTURED FACE, Ay SBES- - TRl DA o RO TO SETRE AND THE CHECK DAM LOWER TO ALLOW FOR OVERTOPPING AT THE CREST. b R BURNENTS OF DETal, S LLATION OF EROSION CONTROL BLANKET SHALL CONFORM TO THE 4 x® /2 W ﬁm THE PROCESS OF INSTALUNG FOM SHALL BE 1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE
THE EVENT THAT THE CONTRACTOR'S GESC MANAGER IS NOT ON SITE AND CANNOT BE REACHED DURING A VIOLATION, THE ALTERNATE GESC MANAGER SHALL BE 26 @ Fosy TEMPORARY STREAM CROSSING 5. N LOCATONS"WHERE GONSTRUCTON TRAFTIC WUST CROSS A DNERSION DITC, THE PERWTTEES SHAL Pl V2 e [ 'ACCORDANCE WITH DETAIL - T GESC MANAGES
CONTACTED. IF NEITHER THE GESC MANAGER NOR ALTERNATE GESC MANAGER CAN BE CONTACTED DURING ANY VIOLATION, WITHIN 24 HOURS, VIOLATION MAY BE ISSUED @ \SPECTION AND MANTENANCE CHECK DAM MANTENANGE NOTES. A TEMPORARY CULVERT. .. )
O THE PERMITTE(S). @ MANAGER SHALL INSPECT AS NECESSARY 1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE 1= 12w . 2. AL GROUT/ MORTAR WASHOUT SHALL BE IN AN APPROVED CONCRETE WASHOUT AREA (CWA).
27 @ VEHICLE TRACKING CONTROL TO ENSURE. THE DEQUACY AND FUNCTONALITY OF o SRl MEASURE iED AV OF BE REMOVED WHEN THE SEDI DIVERSION OTCH MANTENANCE NOTES 4 4 NOTE: 3. ALL MATERIALS SHALL BE STORED AND COVERED ON PALLETS ADJACENT TO THE MIXING AREA.
7. ALL CONSTRUCTION TRAFFIC MUST EXIT THE SITE THROUGH THE SEMSWA—APPROVED ACCESS POINT. A VEHICLE TRACKING CONTROL PAD IS REQUIRED AT ALL EXIT POINTS RO RCCUMOLATED.‘SEDIMENT WHEN 1,2 S e ./zto,-c “nus"msnuw MO, MENT DE 1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE STRAW STRAW-COCONUT COCONUT OR EXCELSIOR THE FLEXBLE GROWTH NEDUM SHOULD NOT BE APPLID) IN CHANNELS, SWALES OR OTWER ARCAS WHERE
ON THE SITE. ADDITIONAL STABILIZED CONSTRUCTION ENTRANCES MAY BE ADDED WITH AUTHORIZATION FROM THE SEMSWA INSPECTION DIVISION. 28 VIC WITH WHEEL WASH CAPACITY. DO NOT ALLOW SEDIMENT TO OVERFLOW 3. CHECK DAMS ARE TO REMAN IN PLACE U UPSTREAM DISTURBED AREA IS STABILIZED AND GRASS O MEASURE ATED FLOWS ARE ANTICIATED, UNLESS NSTALLED IN' CONIIGTION WITH A TENPORARY EROSION 4. UNER AND ALL GROUT/ MORTAR WASTE RESIDUE SHALL BE PROPERLY DISPOSED OF AT THE END OF THE
ONTO COVER IS APPROVED BY SEM! 2. Dmﬁ&mf&ﬁamlequmlmmDO‘m‘ﬂme 3 CONTROL BLANKI MIXING OPERATION.
INPLEMENT ADDITIONAL CONTROL 4. WHEN CHECK DANS ARE REMOVED, EXCAVATIONS SHALL BE FILLED WITH SUITABLE COMPACTED BACK FILL. W SHALL BE IN IF NO MANUFACTURER'S
18 m emsgs u:mnm s ns;?mst‘z"r:‘ &szw ”o; mmg R wcsmumsnnor DEBRIS TRACKED m“mu.:mn PAVS) nAI:SErA?; o;gmor“fo? th.xmun sv:::ezv‘; LIMITS OF CONSTRUCTION SEDNENT CONTROL (005, GUR R O T ER BARERS A N-SITE aw HALL BE SEEDED O MULCHED AWD COVERED WITH EROSION CONTROL -~ BLANKET OR R e IZE IR AN A O A A BE ORILL SEEDED AND CRIMP MULCHED SPECIOATION 13 AVAILABLE USE THE ACGEPTABLE: STAKIG, PATIERN. (A5 SHOWN. BOVE)
CLEAN THROUG SHALL BE CLEANED, STREET SWEEPER DEVICE, IDENTAL TRACK ERWISE STABILIZED IN A MANNER APPROVED BY SEMSWA. 7
AT THE DISCRETION OF THE SEMSWA GESC INSPECTOR. STREET WASHING IS NOT ALLOWED. SEMSWA RESERVES THE RIGHT TO REQUIRE ADDITIONAL MEASURES TO ENSURE N E 279
AREA STREETS ARE KEPT FREE OF SEDIMENT AND/OR CONSTRUCTION DEBRIS. @ MAY MEET MAJOR MODIFICATION —o—o— CUT BACK CURB m —— - DIVERSION DITCH /é\ N EROSION CONTROL . EROSION CONTROL NCMJ c ExiBLE GROWTH MEDIUM @ GROUT MIXING m
O REQUIREMENTS N N
19, APPROVED EROSION AND SEDIMENT CONTROL MEASURES SHALL BE MAINTAINED AND KEPT IN GOOD REPAIR FOR THE DURATION OF THIS PROECT. AT A MINIMUM, THE CHECK DAM m STATION
GESC MANAGER SHALL INSPECT ALL CONTROL MEASURES IN ACCORDANCE WITH THE ACCEPTED GESC PLAN AND GESC MANUAL. ALL NECESSARY MAINTENANCE AND REPAR AREA INLET se:?grcfﬁzo“mu-u/z‘ . TERNATIVE TO STEPS ON BANKS ABOVE
ACTIVITES SHALL BE COMPLETED WITHIN 48 HOURS. ACCUMULATED SEDIMENT AND CONSTRUCTION DEBRIS SHALL BE REMOVED AND PROPERLY DISPOSED. (CURB OPENING INLET SHOWN) (TYPE C SHOWN mwm““‘s'msg o A RN AN S ECESSARY
WRE MESH . SURFACE; AVOID GAPS BETWEEN GABIONS
20. STRAW BALES ARE NOT A SEMSWA GESC-ACCEPTED SEDIMENT CONTROL MEASURE. TOP & NINNUM [£202°.6£20°,0£".9£°6) GEOSYNTHETIC .
B PAINTED ORANGE- LENGTH, "L .
L—2'x4" wooD sTUD L 1 ROCK FILLED GABION, D2
21. TOPSOIL SHALL BE STRIPPED AND STOCKPILED IN THE LOCATION SHOWN ON THE ACCEPTED GESC PLAN. THE TOPSOIL STOCKPILE(S) SHALL FOLLOW ALL STOCKPILING T W00D ST w pp— 27 IN SolL £ CREST LENGTH. “CL" (12" M)
CRITERIA DESCRIBED IN THE GESC MANUAL. TOPSOIL SHALL BE REPLACED AT A MINIMUM DEPTH OF 6 INCHES. IF A MINMUM DEPTH OF 6 INCHES CAN NOT BE OBTAINED, CONCRETE BLOCKS RUNOFF SNt ADJACENT GABION
ADDITIONAL TOPSOIL AND/ OR APPROVED SOIL AMENDMENTS WILL BE REQUIRED TO BE PLACED PRIOR TO SEEDING AND MULCHING. %, -,
. A L—AREA INLET 7 =X D" } [ — WIRE AND ROCK
22. THE ACCEPTED GESC PLAN MAY REQUIRE CHANGES OR ALTERATIONS AFTER APPROVAL TO MEET CHANGING SITE OR PROJECT OR TO ADDRESS WooD STUD _SECTIONAN T— }/—(I'-G'm)k B NOT SHOWN FOR REINFORCED ROCK
IN DESIGN OR INSTALLATION. THE GESC MANAGER SHALL OBTAIN PRIOR APPROVAL FOR MAJOR MODIFICATIONS FROM THE DESIGN ENGINEER AND SEMSWA FOR ANY 3:1 T SCALE: NTS — — CLARITY
FROPOSED GHmNGES. P e SHAL BE ? T coue \|‘_‘l’ REAL A
23. UNING OF TEMPORARY SWALES AND DITCHES SHALL BE IN ACCORDANGE WITH THE GESC MANUAL. B PLACED TIGHTLY e - i F NS
SOSEEL YL AGAINST CURB FACI WIRE OR_ GEOSYNTHETIC MATERIAL
8'%8" MIN. MAX. STEP ENCLOSED 1-1/2" CRUSHED ROCK
24. ANY SETTLEMENT OR SOIL ACCUMULATIONS BEYOND THE LIMITS OF CONSTRUCTION DUE TO GRADING OR EROSION SHALL BE REPAIRED IMMEDIATELY BY THE GESC MANAGER. E: - menroRgep — ELevaTon HEIGHT 1'-6"
THE GESC MANAGER SHALL BE HELD RESPONSIBLE FOR OBTAINING ACCESS RIGHTS TO ADJACENT PROPERTY, IF NEEDED, AND REMEDIATING ANY ADVERSE IMPACTS TO i A DETAL AT 100° NAX. SPACI 3 GROUND SURFACE
ADJACENT WATERWAYS, WETLANDS, PROPERTIES, ETC. RESULTING FROM WORK DONE AS PART OF THIS PROJECT.
4 ' D0=6" RIPRAP.
25. A WATER SOURCE SHALL BE AVAILABLE ON SITE DURING EARTHWORK OPERATIONS AND UTILIZED AS REQUIRED TO MINIMIZE DUST FROM EARTHWORK EQUIPMENT AND WIND. (MWMPWW ! " ¥ ENCLOSED IN GABION
341 OSSO IO SCALE: = MIN. 2 .
26. SOILS THAT WILL BE STOCKPILED FOR MORE THAN THIRTY (30) DAYS SHALL BE SEEDED AND MULCHED WITHIN FOURTEEN (14) DAYS OF STOCKPILE CONSTRUCTION. NO ST NGCOEDES ; S'mgm""{‘{‘égg 3:?.."{‘:‘} INLET SHOWN. 5| A ° CONTROL
STOCKFILES SHALL BE PLACED WITHIN ONE HUNDRED (100) FEET OF A DRAINAGE WAY UNLESS APPROVED BY SENSWA. FLOW—= R O N e ey aow ue o . I_'g!‘—.>~_ KET
SO el e |+ — REINFORCED ROCK  INCLUDES GRATES IN GUTTER SECTION). TWISTED WIRE
27. ALL CHEMICAL OR HAZARDOUS MATERIAL SPILLS WHICH MAY ENTER WATERS OF THE STATE OF COLORADO, WHICH INCLUDE BUT ARE NOT LIMITED TO, SURFACE WATER, « @ > 12° MIN. BERM SHALL BE GABION K EL GRADE
GROUND WATER AND DRY GULLIES OR STORM SEWER LEADING TO SURFACE WATER, SHALL BE IMMEDIATELY REPORTED TO THE COPHE PER CRS 25-8-601, AND SEMSWA. MINIMUM RIPRAP AGAINST GURB FAGE SCALE: NTS =1 COMPACTED BACKFILL
RELEASES OF PETROLEUM PRODUCTS AND CERTAIN HAZARDOUS SUBSTANCES LISTED UNDER THE FEDERAL CLEAN WATER ACT (40 CFR PART 116) MUST BE REPORTED TO 'ﬂﬁiﬂ'ﬁ!s& D50 = 6 * SEE GENERAL NOTE
'REINFORCED ROCK BERM INSTALLATION NOTES
THE NATIONAL RESPONSE CENTER AS WELL AS THE CDPHE. CONTACT INFORMATION FOR CDHPE, SEMSWA AND THE NATIONAL RESPONSE CENTER CAN BE FOUND N 3 BASN OUTLET — scomon /SN > FLOW—— _REINFORCED —_SECTION A\
APPENDIX A. SPILLS THAT POSE AN IMMEDIATE RISK TO HUMAN LIFE SHALL BE REPORTED TO 1. FAILURE TO REPORT AND CLEAN UP ANY SPILL SHALL RESULT IN SCALE: NTS L1 : e SCALE: NTS 1 SEE PN vy FOR:
ISSUANCE OF A STOP WORK ORDER. TO REPORT SPILLS TO SEMSWA CALL 303-858-8844, -TUBULAR MARKER (TYP) SETILING POND
WIRE OR GEOSYNTHETIC MATERIAL ACE AREA, "A" FLow LENGTH, "L", AND DEPTH, D" DIMENSIONS.
28. ALL WORK ON SITE SHALL STAY A MINIMUM OF ONE HUNDRED (100) FEET AWAY FROM ANY DRANAGE WAY, WETLAND, ETC. UNLESS OTHERWISE NOTED ON AN ACCEPTED _ ENCLOSED 1-1/Z" CRUSHED ROCK BEINFORCED CHECK DAM NSTALIATION NOTES 2. RENFORGED ROCK BERW SECTION APPLES TO GULVERT INLET FLTER AND INLET PROTECTION.
CENSWA GESC PLAN. 3. 1-1/2" CRUSHED ROCK SHALL BE FRACTURED FACE ON ALL SIDES.
4 4 secTion 4. WRE MESH SHALL BE FABRICATED OF 10 GAUGE WIRE TWISTED INTO A MESH WITH A MAXIMUM OPENING OF
— SCALE: NTS ~ 2 3 1. SEE PLAN VEW FOR: 1.0 INCH (COMMONLY TERMED "CHICKEN WIRE"). ROLL WIDTH SHALL BE 48~INCHES.
29, THE USE OF REBAR, STEEL STAKES STAPLES, OR STEEL FENCE POSTS FOR STAKING OR SUPPORT OF ANY EROSION OR SEDMENT CONTROL MEASURE IS PROHIBITED P ATONS O GHECK DANS. 5. WRE MESH SHALL BE SECURED USNG "HOG RINGS® OR WRE TES AT 6LINCH CENTERS ALONG ALL JOINTS
(EXCEPT STEEL FOR USEIN FENCE). - INLET PROTECTION INSTALLATION NOTES CHECK DAM TYPE (CHECK DAM OR REINFORCED CHECK DAM). AND AT 2-INCH CENTERS ON ENDS OF BERM.
EEL TEE POST - oL .
CURB SOCK INSTALLATION NOTES LENGTH, "L", CREST LENGTH, “CL", AND DEPTH, "0". 6. FOR CONCENTRATED FLOW AREAS THE ENDS OF THE REINFORCED ROCK BERM SHALL BE 12" HIGHER THAN
30. THE CLEANING OF CONCRETE DELIVERY TRUGK CHUTES IS RESTRICTED TO APPROVED CONCRETE WASH OUT LOGATIONS ON THE JOB SITE. THE DISCHARGE OF WATER SPACING APPROPRIATE TO SITE CONDITIONS. TUBULAR MARKER 1 mmmmmmm%%'mmﬁ#%%mms 2. RENFORCED CHECK DANS INDICATED ON NIWL GESC PLAN SHALL BE INSTALLED PRIOR TO ANY UPSTREAM THE CENTER OF THE BERM.
CONTAINING WASTE CONCRETE TO THE STORM SEWER SYSTEM IS PROHIBITED. ALL CONCRETE WASTE SHALL BE PROPERLY CLEANED UP AND DISPOSED AT AN APPROPRIATE 1. ADDITIONAL CURB SOCKS MAY BE REQUIRED AS DIRECTED BY SEMSWA SHALL ALLED LAND-DISTUREING ACTMITIES.
LOCATION. &' SQUARE (MIN) RPRAP PAD TO 3. RENFORCED CHECK DAM GABIONS SHALL HAVE GALVANIZED TWISTED WIRE NETTING WITH A MAXINUM
2. CURB SOCKS IN STREETS SHALL BE INSTALLED WITHIN 48-HOURS OF POURING CURBS. CURB SOCKS (AFTER VETTING
PAVEMENT) SHALL BE INSTALLED WITHIN 48 HOURS AFTER PAVING IS PLACED. ( A R R rE N 2. INLET PROTECTION AT AREA INLETS SHALL BE INSTALLED IMMEDIATELY AFTER POURING INLET. APPROPRIATE GAUGE TO WITHSTAND ANTICIPATED FLOWS. WIRE "HOG RINGS" AT 4 SPAGING OR OTHER RoCK BERM TS
31. ALL DEWATERING ON SITE SHALL BE COORDINATED WTH A SEMSWA GESC INSPECTOR AND BE FREE OF SEDIMENT IN ACCORDANCE WITH THE GESC MANUAL, AND STATE OF _seemon A\ 3. 1-1/2" CRUSHED ROCK SHALL BE FRACTURED FACE ON ALL SIDES. APPROVED MEANS SHALL BE USED AT ALL GABION SEAMS AND TO SECURE THE GABION TO THE ADJACENT |_~S€EPUN°'°UL o
COLORADO DEWATERING PERMIT. SCALE: NTS 'CONSTRUCTION FENCE INSTALLATION NOTES 3 ¢ Rock o FACE ON AL SIDES. 4. SHALL BE FABRICATED OF WIRE TWISTED INTO A MESH WITH A MAXIMUM OPENING OF 1.0 INCH 4. VL RIP RAP SHALL BE UTILIZED FOR CHECK DAMS. R w ™ Re e o Fu oF ™e -W
CONCRETE_WASHOUT AREA INSTALLATION NOTES ‘PLAN 4 SHAL BE, FABRICATED OF WIRE TWSTED BTO A MESH WITH A MAXIMUM OPENING OF 1.0 INCH g g CONTROL MEASURE, 2. rewusumnoe«smu. FRACTURED F/
32. ALL PERMANENT INSTALLATIONS OF PIPES FOR STORM SEWERS, SLOPE DRAINS, AND CULVERTS, TOGETHER WITH RIPRAP APRONS OR OTHER INLET AND OUTLET PROTECTION, 1. SEE PLAN VIEW FOR LOCATIONS OF CONCRETE WASHOUT AREA. "wmnoFMWumlmm(mmmms) (ooumvmm'tuwm«vnn:’) ROLL WIDTH SHALL BE 48~INC (cww«.vm'cu WIRE"). s.wrwa?m%mommm?smmmvmmmw 2. SEDIMENT ACCUMULATED UPSTREAM OF REINFORCED ROCK BERM SHALL BE REMOVED WHEN THE SEDIMENT ;( smas.‘;mymormgmm|mAmwnuAmuopmmo;mm
. DEWATERING INSTALLATION NOTES CHECH LOWER TO ALLOW OVERTOPPING REST.
REQUIRE INSPECTION BY SEMSWA (SEPARATE FROM GESC INSPECTIONS). 2. THE CONCRETE WASHOUT AREA SHALL BE INSTALLED PRIOR TO ANY CONCRETE PLACEMENT ON SITE. LOCATION AND LENGTH OF FENCE OR LINE OF MARKERS. mmwmxsmummmwmmmnmmmvmnm 1. A CONSTRUCTION DEWATERING) mnnrmmmzmmnwmcw 5. WIRE MESH SHALL BE SECURED USING "HOG RINGS' oawrinsnmmmve—mnm DEPTH UPSTREAM OF FILTER IS WITHIN APPROXIMATELY 1/2 OF THE HEIGHT OF THE CREST. OO“I‘WI-VTM
VEHOLE TRACKING CONTROL (VTC) (OETAL 27) & REQURED AT THE ACCESS PONT. THE VIC OAN 2. CONSTRUCTION FENCE OR WARKERS WOCATED ON INTIL GESC PLAN SHALL BE WSTALLED PROR TR R S D AT RPPROXMATEL Y I CONTENS O ENDS OF nﬁm«awmmﬁnﬁmﬁm PR 15 A DONATEENG CrATONS: AL DA ONG AL SONTS AND. AT APPROXWATELY. 2 -NGH GENTERS. O 3. RENFOROED ROCK BERUS ATE TO REWAN N PLACE UNTL THE UPSTREA DISTURGED AREA | STABLZED 4 WRE ESH SHALL BE SECURED USING 'HOG RINGS" OR WIRE TS AT APPROXIWATELY 6-INCH CENTERS
33. ALL DISTURBED AREAS SHALL BE STABILIZED IN ACCORDANCE WITH THE GESC MANUAL WITHIN 14 DAYS OF SUBSTANTIAL COMPLETION OF GRADING, INCLUDING AREAS TO REMOVED DISCRETION INSPE OTHER CONTROL MEASURES LAND-DISTURBING ACTVITIES. SHALL ACCORDANCE REQUIREMENTS e . THE ENDS INFORCED HIGHER THAN THE CENTER BERM AND ALLOW
nmmwmmwmmmaonAvs.mmzvmslssmsmvnswn:mmuosunnwsmstmmmommm 4 BE PLACED AT THE WASHOUT AREA, AND NAY BE ELSEWHERE AS NECESSARY TO 3. STEEL TEE POSTS SWALL BE UTILIZED FOR SUPPORT OF CONSTRUCTION FENCE. SPACING OF TEE 6. RENFORCED ROCK BERM SHALL BE CONSTRUCTED N ONE PIECE OR SHALL BE CONSTRUCTED USING JONT WITH THE SEMSWA GESC 5. EUMFLES QF ACCEFTABLE GEOSTNTHETIC WATERIAL: TENCATE MIRAL 'MIRAGRID ZXT'; STRATA GLOBAL 4. WHEN REINFORCED ROCK BERMS ARE REMOVED, ANY DISTURBED AREA SHALL BE DRILL SEEDED AND CRIMP B T s oA e s, ™ OF THE BERM AND
CLEARLY INDICATE. THE LOCATION OF THE WASHOUT AREA TO OPERATORS OF CONCRETE POSTS SHALL BE APPROPRIATE TO SITE CONDITIONS. DETALL. 2. THE GESC MANAGER SHALL PROVIDE, OFERATE, AND MANTAN DEWATERING SYSTEMS OF SUFFICENT SIZE AND o MULCHED OR OTHERWISE STABILIZED IN A MANNER APPROVED BY SEMSWA.
TRUCKS AND PUMP RIGS. y 7. TUBULAR MARKERS SHALL BE PLACED ON EACH END OF THE INLET PROTECTION LOCATED ON STREETS HECK NOTES
" 7. DUMPLES OF ACCEPTARLE CEGSINTHETC MATERUL: TENCATE MIRAFI 'WIRAGRID 2XT'; STRATA GLOBAL 3. DEVATERING OPERATIONS SHALL USE ONE_OF WORE OF THE DEVATETING SUNPS SHOWN ABOVE OR GTHER MANTENANCE NOTES
R D N A O TN T ScWSWA SERVIE AREA. 5. EXCAVATED MATERIAL MAY BE UTILZED IN PERIMETER BERM CONSTRUCTION. 'CONSTRUCTION FENCE_MAINTENANCE_ NOTES SOLUTIONS 'STRATAGRID SG 150" SOLID FABRIC OPTIONAL. EANS APPROVED BY SEMSWA TO REDUCE THE PUMPING OF SEDIMENT, AND SHALL PROVIDE A TEWPORARY WHERE PUBLE 00RO OBAR. 1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALIY OF THE
DRO-MULC USED u ONS 6. CONCRETE WASHOUT MUST BE LINED IN AREAS WITH HIGH GROUNDWATER. LINERS MUST BE 30 MIL 1. ANY DAMAGED FENCE OR MARKERS SHALL BE REPAIRED ON A DALY BASIS. FOR SETTLING PUMPED DISCHARGES R TO RELEASE OFF SITE OR TO A RECEIVING WATER. 8. THE TOP OF REINFORCED ROCK BERM SHALL ALLOW FOR OVERTOPPING INTO THE INLET. muwm 1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONAUTY OF THE
36 UTILITY LINE INSTALLATION SHALL COMPLY WITH THE FOLLOWING CRITERIA: OR GREATER. 2. FENCE OR MARKERS SHALL BE REMOVED AT THE END OF CONSTRUCTION. IF ANY DISTURBED AREA 8 THE TOP OF REINFORCED ROCK BERM SHALL BE 1/2'~1" BELOW TOP OF CURB. SEDIMENT BASIN PER DETAIL 14 MAY BE USED IN LIEU OF SUMP DISCHARGE SETTLING BASIN SHOWN ABOVE. - SEDIMENT ACCUMULATED UPSTREAM OF CHECK DANS SHALL BE REMOVED WHEN THE SEDMENT DEPTH
ALL UTILITY WORK WITHIN A RIGHT—OF~WAY SHALL BE REQURED TO OBTAIN A RIGHT-OF-WAY USE AND PERMIT IN WTH THE CONCRETE WASHOUT AREA MAINTENANCE NOTES EXISTS AFTER FENCE REMOVAL, IT SHALL BE DRLL SEEDED AND CRMP MULCHED OR OTHERWISE 4 DISCHARGE PONT SHALL BE A STABLIZED MREA. o oF THE UNE OFF UPSTREAM OF CHECK DAM IS WITHIN 1/2 OF THE HEIGHT OF THE CREST, 2. SEDMENT ACCUM! OF CULVERT INLET FILTER SHALL BE REMOVED WHEN THE SEDIMENT
STANDARDS. STABILIZED IN A MANNER APPROVED BY SEMSWA. SHALL PLACES TO PREVENT MOVEMEN 3. GHECK DS ARE To FEUANIN PLAGE UNTL THE UPSTREAW DSTURBED ACA 1 SADLZED MO GRS DEPTH UPSTREAM OF FILTER IS 1/2 THE HEIGHT OF THE REINFORCED ROCK BERM.
. FABILIZED DISCHARGE - INLET PROTECTION MAINTENANCE NOTES
PROVIDE ADEQUATE EROSION AND SEDIMENT CONTROLS. T A e e ooy ARGED O CLEANED OUT AS THE ST FOINT. COVER IS APPROVED BY SEMSW 3. RRB FOR CULVERT PROTECTION ARE TO REMAN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS
AT THE END OF A WORK DAY, NO TRENCH SHALL BE LEFT OPEN AND BACKFILL MUST BE COMPLETED TO GRADE. 2. AS NEEDED DURING CONSTRUCTION, AND AT THE END OF ALL CONCRETE SHALL BE CURB SOCK MANTENANCE NOTES 1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE 4.WMMMM&“VMWSWBEHMWWWMWPWW FLL. STABILIZED AND GRASS COVER IS APPROVED BY SEMSW
WHERE CONSISTENT WITH SAFETY AND SPACE CONSIDERATIONS, EXCAVATED MATERIAL IS TO BE PLACED ON THE UPHILL SIDE OF TRENCHES. FROM THE SITE AND DISPOSED OF AT AN APPROVED WASTE SITE. DEWATERING MANTENANCE NOTES CONTROL MEASURE. ANY DISTURBED AREA SHALL BE DRILL SEEDED AND CRIMP MULCHED AND COVERED WITH EROSION CONTROL 4. WHEN CUNERT INLET FLTERS ARE REMOVED, AVY DISTURGED AREA SHALL BE SEEDED
AT NO TME SHALL EXCAVATED MATERIAL BE PLACED ON THE STREET. 3. WHEN THE WASHOUT AREA IS REMOVED, THE DISTURBED AREA SHALL BE DRILL SEEDED 1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE 1. THE OESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE 2. SEDIENT ACCUMULATED UPSTREAM OF INLET PROTECTION SHALL BE REMOVED WHEN THERE IS EVIDENCE OF BLANKET OR OTHERWISE STABILIZED IN A MANNER APPROVED BY SEMSWA. OTHERWISE STABILIZED IN A MANNER APPROVED BY SEMSW
TRENCH DEWATERING DEVICES MUST DISCHARGE IN A MANNER THAT WILL NOT EFFECT STREAMS, WETLANDS, DRAINAGE SYSTEMS, OR OFF—SITE PROPERTY. DISCHARGE FROM AND CRIMP MULCHED OR OTHERWISE STABILIZED IN A MANNER APPROVED BY SEMSWA. CONTROL MEASURE. o SN - BASNS . FOR DEWATERNG SIGNIFICANT SEDIMENT BUILDUP.
TRENCH SHALL BE FREE OF ANY SEDIMENT. A RIPRAP PAD SHALL BE PLACED AT THE DISCHARGE END OF THE HOSE TO PREVENT ANY ADDITIONAL EROSION. 4. INSPECT WEEKLY, DURING AND AFTER ANY STORM EVENT. 2. SEDIMENT ACCUMULATED UPSTREAM OF CURB SOCK SHALL BE REMOVED WHEN THERE IS EVIDENCE OF N ORTOREED AREA wé'm“mmocmumumwmozmtEsmmszNA 5 NLET PROTECTION IS T0 REMAN N PLACE UNTL THE UPSTREM DSTUROED AREA IS STABLIZED AND. GRASS
mﬁmmmmﬁcﬂmaﬁumﬁwmm%mxvrmxnmmm?ﬂuwmcus‘vwwmw:svsvm SIGNIFICANT SEDIMENT BUILDUP. MANNER APPROVED BY COVER IS APPROVED, UNLESS SEMSWA APPROVES EARLIER REMOVAL OF INLET PROTECTION IN STREETS.
ROED AREAS SHALL SEEDED ORMP MULCHED WITHI FTER L CONPLETED. (GENERAL_NOTE: PROTECTION REMAIN IN PLACE UNTIL UPSTREAM DISTURBED AREA ILZED GRAS! GENERAL NOTE:
ALL OTHER APPLICABLE CRITERIA AS OUTLINED IN THE GESC MANUAL. R A OvED: Lo A ARPROVES EARLIER RO OF CuRe RacTECTON e Strtps JRass 4 WHEN INLET PROTECTION AT AREA INLETS ARE. REWOVED, THE DISTURBED AREA SHALL BE DRIL SEEDED AND
USE OF PROPRIETARY CONCRETE WASHOUT SYSTEM MAY BE CONSIDERED IF APPROVED BY SEMSWA oo c c /D USE OF A SEDMENT FILTER BAG NAY BE SUBSTITUTED FOR USE OF THE RIPRAP PAD AND SUMP CRIMP MULCHED OR OTHERWSE STABILIZED IN A MANNER APPROVED BY SEMSWA.
37. ALL SINGLE-FAMILY RESIDENTIAL DEVELOPMENT PROJECTS SHALL COMPLY WITH THE GESC CRITERIA AS PRESENTED IN THE GESC MANUAL. INSPECTOR PRIOR TO USE. ONEEE%ETION 4 DISCHARGE. SETTLING BASIN. FILTER BAG TO SET ON RELATVELY FLAT STABLE GROUND. @E
38. NO RECYCLED ASPHALT SHALL BE USED AS A CONTROL MEASURE. RECYCLED CONCRETE MUST BE APPROVED BY SEMSWA. ) o ) @
39. SEMSWA MAY ALLOW THE INSTALLATION OF ALTERNATIVE CONTROL MEASURES OTHER THAN THE GESC PLAN STANDARD NOTES AND DETALS. IF ALTERNATIVE EROSION AND D @ o o P @ CURB SOCKS m ® 'E' n . INLET PROTECTION ﬁ‘Z\ 'E' n INLET PROTECTION ﬂ—Z\ REINFORCED CHECK REINFORCED ROCK m . RRB FOR CULVERT @
SEDIMENT CONTROL MEASURES WILL BE USED, CUT SHEETS MUST BE SUBMITTED TO THE SEMSWA INSPECTOR. CONCRETE WASHOUT /3\ CONSTRUCTION m —— DEWATERING ﬁ\ SHEET 1 SHEET DAM BERM PROTECTION
40.F YOU ARE EXPORTING EXCESS DIRT WITHIN THE SEMSWA SERVICE AREAYOU WILL BE REQUIRED TO OBTAIN A GESC PERMIT FOR THE SECONDARY SITE. AREA MARKERS
UTILITY NOTIFICATION CENTER
LT ROTFCATION Cenew b o OF COLORADO SOUTHEAST METRO STORMWATER AUTHORITY S0 t Metro
OF COLORADO SOUTHEAST METRO STORMWATER AUTHORITY CALL BEFORE YOUDIG arﬁ GRADING EROSION AND SEDIMENT CONTROL GESC
CALL BEFORE YOUDIG 7457 SOUTH FARPLAY STREET [orimwater GRADING EROSION AND SEDIMENT CONTROL | GESC 811 7437 SOUTH FAIRPLAY STREET I1W I STANDARD NOTES AND DETANLS SHEET
E 1 1 801 12_4486 ; REVISED FEBRUARY 2023 1 OF 4 Call 2 days prior to any digging, grading or 801 12_4486 I {EVISED FEBI {UARY 2023 2 OF 4
Call 2 days prior to any digging, grading or excavating for the marking of underground (303) 858-8844 - INSPECTION DIVISION ARAPAHOE COUNTY
excavating for the marking of underground (303) 858-8844 - INSPECTION DIVISION ARAPAHOE COUNTY member utilities COLORADO'S FIRST
member utilities COLORADO'S FIRST
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SEDIMENT BASIN
SHEET 1

(16

TYPE OF BASIN (STANDARD BASIN OR NON-STANDARD BASIN).
mnsmmam.mrmm “CL", BOTTOM WIDTH, "W", AND HOLE DIAMETER, “HD".

BASIN, SEE DRAWINGS FOR DESIGN OF BASIN INCLUDING RISER HEIGHT,
'N' NUMBER OF COLUMNS, “N", HOLE DIAMETER, "HD", AND PIPE DIAMETER “D".
FOR STANDARD BASIN, BOTTOM DIMENSION MAY BE MODIFIED AS LONG AS BOTTOM AREA IS NOT REDUCED.
SEDIMENT BASINS INDICATED ON INITIAL GESC PLAN SHALL BE INSTALLED PRIOR TO ANY OTHER
LAND-DISTURBING ACTMITY.
mwmmmmwwmmwmmmmmwmmmvm
THAN 3 INCHES AND SHALL HAVE A MINIMUM OF 15 PERCENT BY WEIGHT PASSING THE NO. 200 SIEVE.
EMBANKMENT MATERIAL SHALL BE COMPACTED TO AT LEAST 85 PERCENT OF MAXIMUM DENSITY WITHIN 2
PERCENTAGE POINTS OF OPTIMUM DENSITY IN ACCORDANCE WITH ASTM D698.

Ne 9 » un

SHEET
PLAN VIEW DRAWINGS USED FOR DRAINAGE AREAS LESS THAN 15 ACRES. SEE CONSTRUCTION DRAWINGS FOR
SEDIMENT

voLul
ms)mrmwmuwvmmmmmmlsicm

SEDIMENT BASIN MAINTENANCE NOTES
. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF
THE CONTROL MEASURE.
SEDIMENT SHALL BE REMOVED FROM THE POND WHEN DESIGNED STORAGE VOLUME IS NO MORE THAN
ONE-THIRD FILLED WITH SEDIMENT.

BASINS ARE TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS STABILIZED AND
GRASS COVER IS APPROVED BY SEMSWA.
IF SEDIMENT BASINS ARE REMOVED, THE DISTURBED AREA SHALL BE SEEDED AND MULCHED OR
OTHERWISE STABILIZED IN A MANNER APPROVED BY
SHALL BE REMOVED FROM THE SEDIMENT BASIN TO PREVENT CLOGGING AT THE

o & uop

7~
@ @ SEDIMENT BASIN 16\
SHEET 2
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WOOD STAKES: L .
9" MINIMUM DIAMETER
SEDIMENT CONTROL LOG

TRENCHED

12"
MIN.

1. SEE PLAN VIEW FOR:
LOCATION AND LENGTH OF SEDIMENT CONTROL LOG.

2. WHWWMNMMNMWMWKWMPMWTOW
LAND—DISTURBING ACTMITIES.

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

4. NOT FOR USE IN CONCENTRATED FLOW AREAS.

5. Msmumwmlmmzmmnmmmv

6. 9" DIAMETER SEDIMENT CONTROL LOGS ARE THE MINIMUM BUT A LARGER DIAMETER MAY BE REQUIRED BY
THE SEMSWA INSPECTOR.

'SEDIMENT CONTROL LOG MAINTENANCE NOTES.

1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE
CONTROL MEASURE.

2. SEDIMENT ACCUMULATED UPSTREAM OF SEDIMENT CONTROL LOGS SHALL BE REMOVED WHEN THE UPSTREAM
SEDIMENT DEPTH IS WITHIN 1/2 THE HEIGHT OF THE CREST OF LOG.

3. SEDIMENT CONTROL LOG SHALL BE REMOVED AT THE END OF CONSTRUCTION. IF ANY DISTURBED AREA
EXISTS AFTER REMOVAL, IT SHALL BE STABILIZED IN A MANNER APPROVED BY THE SEMSWA INSPECTOR.

SEDIMENT CONTROL LOG /[ :§

TOP OF EARTHEN BERM A
Z1NAX. 2aMAX. o =12
RPFRAP
21NAX. 21MAX,
e ere
INFLOW TRANSITION EXISTING A FLOW,
CHANNEL INTO w =
SEDIMENT TRAP LA
21MAX, 21MAX.

1.

NPP,r @D

@

20"

£-0"

Dso=12" RIPRAP
SEE SHEET

FOR GRADATION

o
Z —mcm

TO NEAT LINE;
AVOID OVER EXCAVATION (TYP.)

SCALE: NTS

SEE PLAN VIEW FOR:
LOCATION, LENGTH AND WIDTH OF SEDIMENT TRAP.

'SEDIMENT TRAPS INDICATED ON INITIAL GESC PLAN SHALL BE INSTALLED PRIOR TO ANY OTHER
LAND--DISTURBING ACTMITIES.

mumwmwummmmm:x«vmoﬂ THE BERM SHALL BE
COMPACTED TO 95% OF THE MAXIMUM DENSITY IN ACCORDANCE WITH ASTM
mmmzmmm-lrnmmAuuwuworr

THE TOP OF THE EARTHEN BERM SHALL ALLOW FOR OVERTOPPING.

THE ENDS OF THE RIPRAP OUTLET STRUCTURE SHALL ALLOW FOR OVERTOPPING.

OVERTOPPING MUST OCCUR ON A STABILIZED SURFACE TO INCLUDE WELL VEGETATED AREAS, RIP RAP, OR

PPAVEMENT.
SEDIMENT TRAP SIZED TO PROVIDE STORAGE VOLUME EQUAL TO 1800 CUBIC FEET PER UPSTREAM ACRE.

SEDIMENT TRAP MAINTENANCE NOTES

. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE

CONTROL MEASURE.
SEDIMENT ACCUMULATED UPSTREAM OF RIPRAP SHALL BE REMOVED WHEN THE UPSTREAM SEDIMENT DEPTH
IS WITHIN 1/2 THE HEIGHT OF THE RIPRAP OUTLET STRUCTURE.

'SEDIMENT TRAPS SHALL REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS STABILZED AND GRASS
COVERAGE IS APPROVED BY SEMSWA.

WHEN SEDIMENT TRAPS ARE REMOVED THE DISTURBED AREA SHALL BE DRILLED SEEDED AND CRIMP
MULCHED OR STABILIZED IN A MANNER APPROVED BY SEMSWA.

R
Q) @ SEDIMENT TRAP /18

SEEDING AND MULCHING INSTALLATION NOTES
1. SEE PLAN VIEW FOR:
~ AREA OF SEEDING AND MULCHING.
~ TYPE OF SEED MIX.
2. ALL BRANDS FURNISHED SHALL BE FREE FROM SUCH NOXIQUS SEEDS AS RUSSIAN OR CANADIAN THISTLE,
oomssrscmzmmwm JOHNSON GRASS, KNAP WEED AND LEAFY SPURGE.
3. THE SEEDER SHALL FUI THE CONTRACTOR A SIGNED STATEMENT CERTIFYING THAT THE SEED
WSFRWALDTMTHASBEENMBV RECOGNIZED LABORATORY. SEED WHICH HAS
BECOME WET, MOLDY, OR OTHERWISE DAMAGED IN TRANSIT OR IN STORAGE WILL NOT BE ACCEPTABLE. SEED
TICKETS SHALL BE PROVIDED TO SEMSWA UPON REQUEST.

4 'CONFORM TO THE TABLE BELOW: UNLESS OTHERWISE APPROVED BY SEMSWA.
5. IF THE SEEDAVAI.AH.EON MARKET DOES NOTIEEI’TIE IIIMMUM PURITY AND GERMINATION
PERCENTAGES SPECIFIED, THE CONTRACTOR MUST COMPENSATE FOR A LESSER PERCENTAGE OF PURITY OR

GERMINATION BY FURNISHING WMWSEENECKMLTME SPECIFIED PRW 'I'HE TAGS
FROM THE SEED MIXES MUST BE SUPPLIED TO CONTRACTOR AND FORWARDED TO THE SEMSW

INSPECTOR.
6. THE FORMULA USED FOR DETERMINING THE QUANTITY OF PURE LIVE SEED (PLS) SHALL BE (POUNDS OF
SEED)X(HR’MX(@IMW)-POWDSDFHMUVESEED(H—S)
7. PERMANENT SEED MIX SHALL BE USED UNLESS OTHERWISE APPROVED BY
8. MMNKWMDMWMVENAMWORWMWLMNWM
SPREAD TO A DEPTH OF AT LEAST 6 INCHES (LOOSE DEPTH). ALL DISTURBED AREAS SHALL BE LOOSENED
TO A DEPTH OF 6 INCHES PRIOR TO SPREADING TOPSOIL.
9. SOIL IS TO BE THOROUGHLY LOOSENED (TILLED) TO A DEPTH OF AT LEAST 6 INCHES PRIOR TO SEEDING.
THE TOP 6 INCHES OF THE SEED BED SHALL BE GENERALLY FREE OF ROCKS GREATER THAN 4 INCHES AND
SOIL CLODS GREATER THAN 2 INCHES. SEEDING OVER ANY COMPACTED AREAS THAT HAVEN'T BEEN
"THOROUGHLY LOOSENED SHALL BE REJECTED.
). SEED IS TO BE APPLIED USING A MECHANICAL DRILL TO A DEPTH OF 1/4 INCH. ROW SPACING SHALL BE
NO MORE THAN 6 INCHES. MATERIAL USED FOR MULCH SHALL CONSIST OF LONG—STEMMED STRAW. AT LEAST

3

H

REQUIRED TO BE STABILIZED WITHIN 14 DAYS OF THE COMPLETION OF THE
REQUIRED MULTIPLE MOBILIZATIONS FOR SEEDING AND MULCHING.

13. MULCH SHALL BE APPLIED WITHIN 24-HOURS OF SEEDING.

14. TACKIFIER SHALL BE UTILZED TO HELP WITH STRAW MMENT

11
3
3
N
:
g
5
3

IRED COVERAGE MONTHLY UNTIL FINAL
SMNDWLMMSMLHWDERUKENMNEHRST
ANY AREAS FAILING TO MEET THE REQUIRED COVERAGE.
mmmr&mmmwmwmmmmws:nmms

70XDF'"€E>OS" (PRE-OONSWOONIIWON.
FREE OF ERODED
FROM INFESTATION OF NOXIOUS WEEDS IN ACCORDANCE WITH THE GESC CRITERIA MANUAL.
FILLED WITH TOPSOIL PRIOR TO RESEEDING. THE RESEEDING METHOD

»

o
§
i
:

TEMPORARY DRILL SEEDING MIX

'BOUNDS OF PIS
SPECIES VARETY NoEs | mNwx DS OF P
SMOOTH BROMEGRASS LNCOLN PIcS % 39
ITERMEDS OAHE PICS 30 45
[ LN PICS %0 42
ANNUAL RYEGRASS N/A o8 10 08
NOTES: P=PERENNAL | TOTAL 100 134
AR
S=SOD FORMER
B=BUNCHGRASS

E @SEEDING AND MULCHING /19\

PERMANENT DRILL SEEDING — WETLAND SEED Mix'

SPECEES sciEnTFic NavE | seasoN [% N x| seeps/ie. s, e
SLOUGH GRASS e cooL 20 1,160,000 05
Mo | “tonass | oo | 20 | 2z7000 02

TUFTED HAR GRass | DESCHAMPSIA | cooL 10 | 2500000 04

ICOMMON SPIKE RUsH|  ThEoSne cooL 15 620,000 06

BATIC RUSH | JUNCUS BALTICUS | COOL 15 | 10900000 04

KNOTTED RUSH | JUNCUS NODOSUS |  GOOL 10 | 1230000 o1

TORREY'S RUSH | JUNCUS TORREM | COOL 10 | 12300000 01
TOTAL 100 2 1BS PLS*/AC

*PLS = PURE

170 BE INSTALLED AT APPROXIMATELY 0" TO 6" ABOVE WATER LINE.

Mmmmomws@smmm.rm
SEEDING, DOUBLE THE RATE APPLIED.

PERMANENT DRILL SEEDING'*~ TRANSITION SEED MIX — WITHOUT FORBS
S

SPECEES SCIENTIFIC NAME | SEASON |% IN x| seeDs/Le. st
CANADA WILDRYE [ELYMUS CANADENSIS| cOOL 15 115,000 34
TIREAMDANG s LTS | cooL 15 156,000 25
SLENDER WHEAT | aeYMUS s | warm 1 159,000 18
BATIC RUSH | JUNCUS BALTICUS | coOL 15 | 10800000 01
SWITCHORASS | PANICUM VIRGATUM | waARM 15 389,000 10
WSS |PASCOPYRUM swmdi| cooL 15 110,000 36
SAND DROPSEED | SARomea® | warm 15 | 178,000 02
TOTAL 100 12.4 18S PLS?/AC

*PLS = PURE LVE SEED
SEEDING, DOUBLE THE RATE
3IFWED.WBSF?ANEMUW9|WDWWPOS"\ON 'SCHEDULE CAN BE

' TO BE INSTALLED AT APPROXIMATELY 6" TO 24" ABOVE WATER LINE.
PER POUND BASED 60 SEEDS PER SQUARE FOOT. IF BROADCAST
APPLIED.

INSTALLED IN_ THS
.
PERMANENT DRILL SEEDING®— TRANSITION SEED MIX — WITH FORBS
seeces | scienmRic NavE | season % N wix [ seEps/Le. S
NATVE. GRASSES
CANADA WILDRYE  [ELYMUS cooL 15 115,000 34
TREAMBANK  [ELyuus LANCEOUTUS | cooL. s 16,000 25
'SLENDER WHEAT WS
TR s | W 10 19,000 16
BATIC RUSH | JUNCUS BATICUS | cooL. 15 | 10800000 01
SWITCHGRASS | PANICUM VIRGATUM | WARM 15 | 389000 10
Wheass  |PAScoPrRUM sumi| cooL 15 110,000 36
sanp DROPSEED | STAROBRS’® | warm 15 | 1758000 02

@sn—:n—:omo AND MULCHING /19

PERMANENT DRILL SEEDING’ — TRANSITION SEED MIX — WITH FORBS

SPECIES | SCENTFIC NAE | SEASON |% N WX | SeeDs/La. e
NATIVE. WILDFLOWERS
DA o T | caLuaRom aRsTATA | SUMMER— 1 132,000 02
ROCKY MOUNTAN ||R1S MISSOURENSIS | Somber 2 368,000 o1
EVENING PRNROSE | OENETHERA ELATA | SUMMER | 2 1,300,000 o1
GOLDEN BANNER T SPRING 2 15,000 35
MEXICAN HAT o |- | 1,230,000 o1
SAND DROPSEED | STAROPRS’S | warm 15 | 1758000 02
TOTAL 100 14.4 18S PLS*/AC

170 BE INSTALLED AT APPROXIMATELY 6" TO 24" ABOVE WATER LINE.

?PLS = PURE LIVE SEED PER POUND BASED 60 SEEDS PER SQUARE FOOT. IF BROADCAST
SEEDING, DOUBLE THE RATE APPLIED.

*IF DESIRED, SHRUBS FROM THE WILLOW SHRUBLAND PLANT COMPOSITION SCHEDULE CAN BE
INSTALLED IN THIS ZONE.

PERMANENT DRILL SEEDING — UPLAND SEED®MIX — WITHOUT FORBS

SPECIES SCIENTIFIC NAME | SEASON [% IN MIX | SEEDS/LB. s
"ANDROPOGON
BIG BLUESTEM et WARM 10 130,000 20
BOUTELOUA
soEoaTs GRAMA | (SOETEN | waru 10 191,000 14
BLUE GRAMA  [BOUTELOUA GRACILIS| wARM 10 825,000 03
CANADA WILDRYE ~ [ELYMUS CANADENSIS| cOOL 10 115,000 23
[ELYWUS LANCEOLATUS
WCKSPRE, e e S | cooL 5 154,000 08
'STREAMBANK
REAMBANK cooL s 156,000 08
SLENDER_WHEAT ELYMUS WARM 10 159,000 16
HESPEROSTIPA|
INEEDLE AND THREAD ST cooL 10 115,000 23
WhERTORSS  [PASCOPYRUM SMITHI|  cooL 10 110,000 24
INDUN GRASS SR UM WARM 10 170,000 15
SAND DROPSEED Ok WARM 10 5,298,000 01
TOTAL 100 155 LBS PLS?/AC

170 BE INSTALLED AT APPROXIMATELY 24" ABOVE WATER LINE.

?PLS = PURE LIVE SEED PER POUND BASED 60 SEEDS PER SQUARE FOOT. IF BROADGAST
W‘DO‘B.ETNERA’IEAFP\E

3IF_DESIRED, TREES AN FROM THE COTTONWOOD SHRUB WOODLAND COMPOSITION
EM.I.EUN!NSTAI.LEDINTM!SINE.

@sn—:somo AND MULCHING /19

UPLAND SEED MIX — WITH FORBS"

seces | scewmrc naue | season [x N ux| semsas. | HSES::E
NATIVE GRASSES
BIG BLUESTEM ANDRoro WARM 8 130,000 16
SIDEOATS GRAMA | (SOUTELUA | warm 8 191,000 11
BLUE GRAMA WARM 8 825,000 03
‘CANADA WILDRYE cooL 8 115,000 1.8
THICKSPIKE
KSPIE pezouarus | cooL. 5 154,000 08
[ELYMUS LANCEOLATUS
STREAVBANK el 5 156,000 08
'SLENDER WHEAT ELYMUS WARM 10 159,000 1.6
NEEDLE AND THREAD oA | cooL 8 115,000 18
WhEeass  |PascopYRuM sumHi| - cooL 10 110,000 24
INDIAN GRASS SORCHASIEM | warm 10 170,000 15
SAND DROPSEED |  CyPTanoRUS | WARM 10 5,298,000 o

BLACK-EYED SUSAN | RUDBECKA HRTA | SUMMER— 1 1,710,000 LX)
SULFUR FLOWER vty FALL 2 208,000 03
MACHAERANTHERA
PRAIRE ASTER ACHACRATHERA | suMMER 1 408,000 LX)
PR e RIE | DALEA PLRPUREUM | SUMMER 1 210,000 a1
WESTERN YARROW [AGHLLED MLLEFOUUM | SUMMER- | 5 2,770,000 o1
PLAINS COREOPSIS |COREDPSIS TINCTORIA | SUMMER— 1 1,400,000 0.1
INDIAN_ BLANKET SUMMER—
FLOWER ‘GALLARDIA ARISTATA FALL 1 132,000 02
[PURPLE PURPUREA | SUMMER 1 117,000 02
TOTAL 100 15 18S PLS*/AC

170 BE INSTALLED AT APPROXIMATELY 24" ABOVE WATER LINE.

2PLS = PURE LIVE SEED PER POUND BASED 60 SEEDS PER SQUARE FDOT. IF BROADCAST
SEEDING, DOUBLE THE RATE APPUIED.

*IF DESIRED, TREES AND SHRUBS FROM THE COTTONWOOD SHRUB WODDLAND COMPOSITION
SCHEDULE CAN BE INSTALLED IN THIS ZONE.

COMMON OR TRADE NAME SCIENTIFIC NAME LBS PLS/AC

OPTION 1: OATS AVENA SATIVA/ 60 TO 90
TRITICUM_AESTVUM X

OPTION 2: QUICKGARD 'SECALE CEREALE. 10 TO 40
TRITICUM AESTIVUM X

OPTION 3: REGREEN ELYTRIGIA ELONGATA 10 TO 40

E @SEEDING AND MULCHING /13\

“

»

“ o»

1_1/2"1 /2" WOODEN
SILT FENCE FENCE
GEQTEXTILE 8'-4" MAX. SPACING
A1 12 UNDISTURBED VEGETATION
ON DOWN GRADIENT SIDE
(FOR SILT FENCE SHOWN
1 @ IN INTIAL GESC PLAN)
EXISTING
FLOW > \sk—l N N
COMPACTED BACKFILL- i
HIE
6 MIN.
By
AT LEAST 11° OF SLT ¥
SHALL BE BURIED
SCALE: NTS
POSTS SHALL OVERLAP
AT JOINTS SO THAT NO
GAPS_EXIST IN SILT
FENCE
COND =

NOTE:
THICKNESS OF GEOTEXTILE
BEEN EXAGGERATED.

SCALE: N.T.S.

ANCHOR TRENCH SHALL BE EXCAVATED WITH TRENCHER, OR WITH SILT FENCE INSTALLATION MACHINE; NO
ROAD GRADERS, BACKHOES, ETC. SHALL BE USED. TRENCH SHALL BE COMPACTED BY HAND, WITH "JUMPING
JACK", OR BY WHEEL ROLLING. COMPACTION SHALL BE SUCH THAT SILT FENCE RESISTS BEING PULLED OUT

. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE
‘CONTROL.

'SEDIMENT ACCUMULATED UPSTREAM OF SILT FENCE SHALL BE REMOVED WHEN THE UPSTREAM SEDIMENT
REACHES 25%.

SILT FENCE SHALL BE REMOVED WHEN THE UPSTREAM DISTURBED AREA IS STABILIZED AND GRASS COVER IS
APPROVED BY SEMSWA. IF ANY DISTURBED AREA EXISTS AFTER REMOVAL, IT SHALL BE SEEDED AND MULCHED
OR OTHERWISE STABILIZED IN A MANNER APPROVED BY SEMSWA.

Ve N

X—x SILT _FENCE /20\

8'=4" MAX. SPACING

1_1/2'1 1/2" WOODEN
SILT_FENCE
/-camsxuz

UNDISTURBED VEGETATION o
N Do SRANT S 11/2 f—mmvnn:mmm
(FOR SILT FENCE SHOWN {— WELDED WIRE FABRIC
IN INTIAL GESC PLAN) B

TS oETAL COMPACTED BACKFILL

FLOW

T

42" MIN

EXISTING GROUND

AT LEAST 11" OF SILT"
FENCE GEOTEXTILE
‘SHALL BE BURIED

AND WIRE,
SNAI.L mw AT JON'S SO THAT
NO GAPS EXIST IN SILT FENCI

SIDE OF
WOODENPOS'S(EVERI" vP.)

JOIN BOTH POST TOGETHER FIRST, THEN ROTATE SECOND.

POSTS SHALL BE JOINED AS SHOWN (FAH!C ONLY, EXCLUDING
WELD WIRE) THE ROTATED 180 DEGREES IN DIRECTION SHOWN
AND THEN DRIVEN INTO

SCALE: N.T.S.

ﬁ
g
g
b

LOCATION AND LENGTH OF FENCE.

ANCHOR TRENCH SHALL BE EXCAVATED WITH TRENCHER, OR WITH SILT FENCE INSTALLATION MACHINE; NO
ROAD GRADERS, BACKHOES, ETC. SHALL BE USED. TRENCH SHALL BE COMPACTED BY HAND, WITH "JUMPING
JACK", OR BY WHEEL ROLLING. COMPACTION SHALL BE SUCH THAT SILT FENCE RESISTS BEING PULLED OUT

»

OF ANCHOR TRENCH BY HAND.

SILT FENCE GEOTEXTILE SHALL MEET THE FOLLOWING REQUIREMENTS:
0—1012-GMJMSPERHNWEPD?SMMREFWTFIDWCMW

90 LB. TENSILE STRENGTH PER ASTM

UV DESIGN AT 500 HRS MIN. 7MMRETMIEJPB?AS’MD%

SILT FENCE INDICATED ON INITIAL GESC PLAN SHALL BE INSTALLED PRIOR TO ANY LAND-DISTURBING
ACTIVITIES.

S

.

1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE

3. SILT FENCE SHALL BE REMOVED WHEN THE UPSTREAM DISTURBED AREA IS STABILIZED AND GRASS COVER IS
APPROVED BY SEMSWA. IF ANY DISTURBED AREA EXISTS AFTER REMOVAL, IT SHALL BE SEEDED AND MULCHED
OR OTHERWISE STABILIZED IN A MANNER APPROVED BY SEMSWA.

-
B—=® SILT FENCE REINFORCED (: \

AREA | AREA
SLOPE INTERCEPT
ACTED BERM S EXISTING
R 10" MINIMUM DEPTH

SCALE: NTS

SLOPE_INTERCEPT DITCH INSTALLATION NOTES

1. MATERIALS CUT OUT OF DITCH TO FORM A COMPACTED BERM ADJACENT TO AND ON THE CONSTRUCTION
AREA SIDE OF DITCH.

2. SLOPE INTERCEPT DITCH SHALL HAVE A MINIMUM DEPTH OF 10"

3. COMPACTED BERM SHALL HAVE A MINIMUM HEIGHT OF 10"

4. SLOPE INTERCEPT DITCH SHALL BE CUT IN ON THE CONTOUR.

5. SLOPE INTERCEPT DITCH CAN BE USED IN PLACE OF SILT FENCE (SF) AND SEDIMENT CONTROL LOGS (SCL).
6. SEE PLAN VIEW FOR LOCATION.

SLOPE_INTERCEPT DITCH MANTENANCE NOTES

1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE
CONTROL MEASURE.

2. mmwumunmmzmmmamvzmmnmmm
COMPACTED WITH THE ADJACENT BERM.

3. BERM MATERIAL TO FILL DITCH UPON COMPLETION OF CONSTRUCTION. ALL DISTURBED AREAS TO BE SEEDED
AND MULCHED PER DETAIL 19.

SLOPE INTERCEPT DITCH/22\

STAGING AREA FORz‘ARKNO‘

ENTRANCE

PLAN
SCALE: NTS.

STABILIZED STAGING AREA INSTALLATION NOTES

or won

or o

SEE PLAN VIEW FOR GENERAL LOCATION OF STAGING AREA. CONTRACTOR MAY MODIFY LOCATION AND SIZE OF
STABILIZED STAGING AREA WITH SEMSWA APPROV

ﬂnmmgmmmwzumnmmrmvmm PARKING, STORAGE, AND UNLOADING
IF_REQUIRED BY SEMSWA, SITE ACCESS ROADS SHALL BE STABILIZED IN THE SAME MANNER AS THE STAGING

AREA.
STAGING AREA SHALL BE STABILIZED PRIOR TO ANY OTHER OPERATIONS ON
TMESTAB‘JZEDSTMAREAWLWWAHMWOFS'OFMMRIMW(WV&)

STABIIZED STAGING ARFA MAINTENANCE NOTES
. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE

CONTROL.
GESC MANAGER SHALL PROVIDE ADDITIONAL THICKNESS OF GRANULAR MATERIAL IF ANY RUTTING OCCURS OR
UNDERLYING SUBGRADE BECOMES

‘OPERATIONS.
ANY ACCUMULATED DIRT OR MUD SHALL BE REMOVED FROM THE SURFACE OF THE STABILIZED STAGING AREA.
THE STABILIZED STAGING AREA SHALL BE REMOVED AT THE END OF CONSTRUCTION. THE GRANULAR MATERIAL
SHALL BE REMOVED OR, IF APPROVED BY SEMSWA, USED ON SITE, AND THE AREA TOPSOILED, DRILL SEEDED
AND CRIMP MULCHED OR OTHERWISE STABILIZED.

! STABILIZED STAGING AREA /23\

AVERAGE
FINISHED GRADE
FURROWS 2" TO 4" DEEP PARALLEL TO CONTOURS

6" TOPSOIL LAYER, TYP.

SCALE: NTS

‘SURFACE ROUGHENING INSTALIATION NOTES

. wm:mmmummmmnmmm(aonsmo“n.ArAAzAs)wnnuz
mvsolfcwn.gﬁuwnmm(mmsm TOPSOIL) OR WITHIN 2 DAYS OF

2. AREAS WHERE BUILDING FOUNDATIONS, PAVEMENT, OR SOD IS TO BE PLACED WITHIN 7-DAYS OF FINISHED
GRADING DO NOT NEED TO BE SURFACE ROUGHENED.

3. DISTURBED SURFACES SHALL BE ROUGHENED USING RIPPING OR TILLING EQUIPMENT ON THE CONTOUR OR
TRACKING UP AND DOWN A SLOPE USING EQUIPMENT TREADS.

SURFACE. NOTES

1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE
CONTROL MEASURE.

2. m@wmmmmvzmmwmmmwmmzm
OVER AREAS THAT HAVE BEEN SURFACE ROUGHENED.

3. NWWMMWMWMWMMMMTMEMEMYWWWM
IED AREAS WITHOUT FIRST SMOOTHING OUT THE

4 wammommwwummmwmma:nm
AS NECESSARY TO MAINTAIN GROOVE DEPTH AND SMOOTH OVER

—®— SURFACE _ROUGHING _ /23\

“

L

1.
2.

———mmmeames cowmeTD
BERM
D" (12"-MIN.)
scu(w PVC ;PE

OR PLASTIC LINED

LOCAT AND LENGTH OF SLOPE DRAIN.

PIPE DIAMETER, D", AND RIPRAP SIZE, "Dsa”.

SLOPE DRAIN SHALL BE MINIMUM MAY H.ECTTO INSTALL
LARGER FACILITIES. ANY DAMAGE TO SLOPE OR SLOPE DRAIN DURING RUNOFF EVENTS SHALL BE

CCONTRACTOR'

PPROVIDED.
MNWDSSPAMMKMEDATNEWWMLOFMSAMW&

THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE
CONTROL MEASURE.

TEMPORARY SLOPE DRAINS ARE TO REMAIN IN PLACE UNTIL NO LONGER NEEDED, BUT SHALL BE REMOVED
PRIOR TO THE END OF CONSTRUCTION. WHEN SLOPE DRAINS ARE REMOVED, THE DISTURBED AREA SHALL BE
DRILL SEEDED AND CRIMP MULCHED OR OTHERWISE STABILIZED IN A MANNER APPROVED BY SEMSWA.

- TEMPORARY SLOPE DRAIN /25\

LENGTH, “L*
EXISTING T
GRADE § -
H 0 BANK
s EXCAVATION
9 ~ SHALL TAKE
\ , L
I CULVERTS (AS
B ( SPECIFIED)
CHANNEL GRADE: NO BANK EXCAVATION

SHALL TAKE PLACE

SCALE: NTS
Dso=6" RI
voos nufo
1-1/2" 1-1/2" CRUSHED
CRUSHED Fack o . Ao
W CHANNEL
GEOTEXTILE  CRADE

(EROSION CONTROL)
CLASS 1 (NONWOVEN)

FORD CROSSING /B\

SECTION SAE: s

CLASS 1 (NONWOVEN)

SECTION_CROSSING./A\

SECTION  SoAE: s

TEMPORARY STREAM CROSSING INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
LOCATIONS OF TEMPORARY STREAM CROS!
LENGTH, *L", mrmm’u..cmmnm.‘mm‘u‘. CULVERT DIAMETER, "CD", AND
NUMBER, TYPE AND CLASS OR GAUGE OF Cl

2. TEMPORARY STREAM CROSSING DIMENSIONS, D50, AND NUMBER OF CULVERTS INDICATED (FOR CULVERT
CROSSING) SHALL BE CONSIDERED MINIMUM DIMENSIONS: ENGINEER MAY ELECT TO INSTALL LARGER
mmwmnmcwmoﬁmmsﬂtmcwnmmwoﬁm
EVENTS SHALL BE THE CONTRACTOR'S RESPONSIBILITY.

3. SEE SHEET 1 FOR RIPRAP AND 1-1/2" CRUSHED ROCK GRADATIONS.

WWCWMWTWMWMMMWWWWBE
nsmmmmnsmmmmnmuusmrmm

>

TEMPORARY STREAM CROSSING MAINTENANCE NOTES

1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALITY OF THE
‘CONTROL MEASURE.

2. SEDIMENT ACCUMULATED UPSTREAM OF STREAM CROSSINGS SHALL BE REMOVED WHEN THE SEDIMENT DEPTH
UPSTREAM OF CROSSING IS WITHIN 50% OF THE CREST (FORD CROSSING) OR GREATER THAN AN AVERAGE
DEPTH OF 50% (CULVERT CROSSING).

3. STREAM CROSSINGS ARE TO REMAIN IN PLACE UNTIL NO LONGER NEEDED, BUT SHALL BE REMOVED PRIOR
TO THE END OF CONSTRUCTION.

4. WHEN STREAM CROSSINGS ARE REMOVED, THE DISTURBED AREA SHALL BE DRILL SEEDED AND CRIMP
MULCHED AND COVERED WITH EROSION CONTROL BLANKET OR OTHERWISE STABILIZED IN A MANNER
APPROVED BY SEMSWA.

TEMPORARY STREAM
ROSSIN
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T 50 MIN. \

20" MIN.

CONSTRUCTION FENCE, TYP., TO DISCOURAGE
VEHICLE ACCESS EXCEPT AT VTC

NOTE: CONSTRUCTION FENCE WILL BE REQUIRED
ALONG EACH SIDE OF VIC

SCALE: NTS

12" MINIMUM DEPTH

OR T, SHALL BE PLACED IN GUTTER TO N
FACILITATE MOUNTING

MAY BE CUT DOWN TO A HEIGHT OF 2° OR

HIGHER FOR EASIER ACCESS AND

AT T N WITH A CITY OF CENTENNIAL
RIGHT—OF—WAY USE AND

PERMIT; CENTENNIAL TEMPORARY CONSTRUCTION

SCALE: NTS

1. VEHICLE TRACKING CONTROL PADS SHALL BE INSTALLED AT EVERY EXIT POINT OF THE SITE.

SHALL NOT BE SMALLER THAN 3" IN SIZE. THE STONE SHALL HAVE A SPECIFIC GRAVITY OF AT LEAST 2.6.
‘CONTROL OF GRADATION WILL BE BY VISUAL INSPECTIONS.
3. ANY CRACKED OR DAMAGED CURB AND GUTTER AND SIDEWALK SHALL BE REPLACED BY PERMITTEE.

VEHICLE TRACKING CONTROL MAINTENANCE NOTES

1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND FUNCTIONALTY OF THE
‘CONTROL MEASURE.

2. VEHICLE TRACKING CONTROL SHALL BE REMOVED AT THE END OF CONSTRUCTION, THE ROCK MATERIAL
REMOVED OR, IF APPROVED BY SEMSWA, USED ON SITE. AND THE AREA TOPSOILED, DRILL SEEDED AND
CRIMP MULCHED OR OTHERWISE STABILIZED.

m @VEHICLE TRACKING CONTROL /27\

PLAN
SCALE: NTS  50' MIN. ,

20" MIN.

R=5"
'CONSTRUCTION FENCE, TYP., TO DISCOURAGE
VEHICLE ACCESS EXCEPT AT VIC

1. SWAMMWNWREVMLEMKMWWVME&W
FACILITIES AT SITES WHERE TRACKING ONTO PAVED AREAS BECOMES A SIGNIFICANT

2. F WDEH.WAS“FAQ!IJ"ESAREREMRED‘MLW@S
mzvmvmmmvmm:ms«uasmmwwbusm
THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING A WATER

3. RACKING CONTROL PADS SHALL OF HARD, DENSE, DURABLE STONE,
AWINSMNDMMTOWEATNERNG ROUNDED STONE OR BOULDERS WILL

BE ACCEPTABLE. THE STONES SHALL NOT KWWI’INS‘ZLNEM
WLKAVEAWHOGRAWWOFATLEASTZ&OON’ROLOFW BE BY

4. ANY CRACKED OR DAMAGED CURB AND GUTTER AND SIDEWALK SHALL BE REPLACED BY
CCONTRACTOR.

1. THE GESC MANAGER SHALL INSPECT AS NECESSARY TO ENSURE THE ADEQUACY AND
FUNCTIONALITY OF THE CONTROL MEASURE.

2. ACCUMULATED SEDIMENT IN THE WASHWAT IENT TRAP SHALL BE REMOVED WHEN
THE SEDIMENT DEPTH REACHES AN A\ OF 12—-INCHES.

3. VEHICLE TRACKING CONTROL WITH WHEEL WASH FACILITY SHALL BE REMOVED AT THE END
THE RIPRAP MAT REMOVED OR, IF APPROVED BY THE COUNTY,
MW%MMMW@‘WMWMDCWMMEM
OTHERWISE STABILIZED.

E @VTC WITH WHEEL WASH /28\

NTROL STANDARD NOTES AND DETAILS
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OF COLORADO

CALL BEFORE YOUDIG

811

Call 2 days prior to any digging, grading or
excavating for the marking of underground
member utilities
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EXP Energy Services Inc.

t: +1.713.439.3600 | f: +1.713.963.9085
11330 Clay Road, suite 550.
Houston, TX 77041
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Www.exp.com o '.'ex P
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Yes | No

[ N/A | GESC Requirements

Il. GESC PLANS (shall be a stand-alone document and not included in the Construction
Drawings)

A

GESC PLAN COVER SHEET

1. Name of Project/Site Name

2. Project Address

3. Owner Contact Information (Name, Company, Address, Phone)

4. Engineer Contact Information (Name, Company, Address, Phone)

5. Plan Sheet Index

X XXX | XX

6. Case Number(s) in the lower left-hand corner

7. The following note:

“This Grading, Erosion and Sediment Control (GESC) document has been
placed in the project file for this project and appears to fulfill the latest
version of the Grading, Erosion and Sediment Control Manual. Additional
grading, erosion and sediment Control Measures may be required of the
owner or his/her agents, due to unforeseen erosion problems or if the
submitted plan does not function as intended. The requirements of this
GESC document shall run with the land and be the obligation of the land
owner, or his/her designated representative(s) until such time as the plan
is properly completed, modified or voided.”

8. GESC Drawing Design Engineer’s signature block with name, date, and
Professional Engineer registration number. Signature block shall
include the following certification statement:

“I hereby attest that this Grading, Erosion, and Sediment Control (GESC)

document for (name of subdivision/development) has been prepared by

me or under my direct supervision, and to the best of my knowledge and
ability has been prepared in accordance with the latest version of the GESC

Manual. The signature and stamp affixed hereon certifies that this GESC

document was prepared in accordance with the required regulations and

criteria; however, the stamp and signature does not certify or guarantee
future performance of the execution of the plan by the Contractor. The

Contractor is responsible for executing the construction work according to

the information set forth in the plan and in accordance with all applicable

requirements.”

Registered Professional Engineer

State of Colorado No.

Affix Seal w/date

9. Landowner/authorized agent acknowledging GESC review and the
acceptance of GESC responsibility. Signature block shall include the
following certification statement:

“I hereby certify that the Grading, Erosion, and Sediment Control Measures

for (Name of Subdivision/Development) shall be constructed according to

the design presented in this document. | understand that additional

GESC Manual
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Yes No N/A | GESC Requirements

erosion control, sediment control and water quality enhancing measures
may be required of the owner and his or her agents due to unforeseen
pollutant discharges or if the submitted plan does not function as intended.
The requirements of the plan shall be the obligation of the land owner
and/or his successors or heirs; until such time as the plan is properly
completed, modified or voided.”

Owner or Authorized Agent
Authorized Signature Date

10. Approval Block (see Appendix G) 4.5” x 5.5”

11. General Location Map at a Scale of 1-inch to 1000-feet to 8000-feet
indicating:

a. General vicinity of the site location

b. Major roadway names and drainageways

XX X| X | X

c. North arrow and scale

B. GESC DRAWING INDEX SHEET

For projects that require multiple plan-view sheets to adequately show the
project area (based on the specified scale ranges), a single plan-view sheet
shall be provided at a scale appropriate to show the entire site on one
sheet. Areas of coverage of the multiple blow-up sheets are to be indicated
as rectangles on the index sheet.

| | [c. INITIAL GESC DRAWING

This plan sheet shall provide grading, erosion and sediment Control Measures for the initial clearing,
grubbing and preparation of a project. At a minimum, it shall contain:

X 1. Property lines, adjacent roads and drainageways
X 2. Existing and proposed easements
3. Existing topography at 1- or 2-foot contour intervals, extending a
X minimum of 100 feet beyond the property line or the limits of
construction if the project goes beyond property lines
X 4. Labeled location of any existing structures or hydrologic features
within the mapping boundary
X 5. Flow arrows
6. Labeled floodplain delineation including Control Measures to delineate
X and protect floodplain (e.g. construction fence, construction markers,
wire-backed silt fence)
X 7. North arrow and scale
X 8. Approval Block (see Appendix G) 4.5” x 2"
9. Limits of construction encompassing all areas of work access points,
X storage and staging areas, borrow areas, stockpiles, construction

trailer, and utility tie-in location in on-site and off-site locations.

10. Stream corridors and other resource areas to be preserved and all
X other areas outside the limits of construction shall be lightly shaded to
clearly show area not to be disturbed
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11.

Location of stockpiles, including topsoil, imported aggregates, and
excess material

12.

Location of storage and staging areas for equipment, equipment
maintenance, fuel, lubricant, chemical (and other materials) and waste
storage

. Location of borrow or disposal areas

. Location of temporary roads, including haul roads

15.

Location, map symbol, and letter callouts of all initial erosion and
sediment Control Measures

16.

Location, map symbol, and letter callouts of Vehicle Tracking
Control(s) (VTC)

17.

Location, map symbol, and letter callouts of Concrete Washout Area(s)
(CWA)

18.

Location, map symbol, and letter callouts of dedicated asphalt and
concrete batch plants.

19.

Locations of other areas or operations where spills can occur — Refer
to Chapter 10.

20.

Location, map symbol, and letter callouts for any anticipated
Dewatering (DW) activities. Note: Dewatering of groundwater is
covered by State permits. The Permittee is responsible for obtaining
and complying with State-issued permits

21.

Information to be specified for each Control Measure, such as type
and dimensions as called for in Chapter 11 of the GESC Manual.

22.

The following notes:

a. Appropriate Control Measures must be implemented prior to the
start of land disturbance activity, must control potential pollutants
during each phase of construction, and must be continued through
final stabilization. Appropriate structural and non-structural
Control Measures must be maintained in operational condition.

b. See Standard Notes and Details (Sheet 1) for legend of Control
Measures names and symbols.

c. Any Control Measures shown that require grading, (e.g. sediment
basins, sediment traps, concrete washout areas, etc.), shall not be
placed until after the pre-construction meeting and issuance of the
GESC permit, but must be fully functional prior to any large-scale
grading. The initial plan illustrates existing conditions. No
proposed infrastructure is shown.

‘ ‘ | D. INTERIM GESC DRAWING

This plan sheet shows Control Measures to control grading, erosion and sediment during the initial over
lot grading, site construction and site re-vegetation process. The Interim GESC Plan shall show all the
information included on the Initial GESC Plan, as noted below. At a minimum, it shall contain the

following information:
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1

. Existing topography and location of all existing erosion and
sediment Control Measures on site, as shown on the Initial GESC
Plan shall be screened/shaded back.

. Dimension and quantity information for Initial stage Control
Measures shall not be shown.

3

. Items from the Initial GESC Plan (except #20 and #21).

4

. Proposed topography at 1- or 2-foot contour intervals, showing
elevations, dimensions, locations, and slope of all proposed grading
with flow arrows.

. Outlines of cut and fill areas. Summary of cut and fill volumes. If
export occurs, note location where export will likely be transported
to. Separate cut/fill sheet is permittable.

6

. Location of all interim erosion and sediment Control Measures
designed in conjunction with the proposed site topography and
implementing the Control Measures installed in the Initial GESC Plan.

. Locations of all improvements, drainage features and facilities, and
other permanent features to be constructed in connection with, or as
a part of, the proposed work, per approved plat or land use plan.

. The following notes:

a. Appropriate Control Measures must be implemented prior to the
start of land disturbance activity, must control potential pollutants
during each phase of construction, and must be continued through
final stabilization. Appropriate structural and non-structural
Control Measures must be maintained in operational condition.

b. See Standard Notes and Details (Sheet 1) for legend of names and
symbols.

c. Screened/shaded back Control Measures were installed in the
Initial stage and shall be left in place in the Interim stage unless
otherwise noted.

d. Control Measures, including seeding and mulching of disturbed
areas, must be completed within 14 days, if the area will remain
undisturbed for a period greater than 30 days.

e. All proposed slopes on this plan have a maximum slope of 3:1. Any
slopes between 3:1 and 4:1 will require the use of erosion control
blankets or flexible growth medium, as approved by the GESC
Inspector.

f. See Construction Plans for details of permanent drainage facilities
such as detention facilities, water quality facilities, culverts, storm
drains, and inlet and outlet protection.

g. If site runoff enters the post-construction permanent Control
Measure(s), sediment contamination of the materials may result in
the post-construction permanent Control Measures(s) having to
be reconstructed in its entirety. (Where applicable) Removal of
sediment basin on site shall only occur after all areas tributary to
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the sediment basin have been stabilized. Removal must be
approved by the GESC Inspector.

lE.

FINAL GESC DRAWING

This plan sheet shows controls for final completion of the site. The Final GESC Plan shall include all
information shown on the Initial and Interim Plans, as noted below. At a minimum, this plan sheet
shall contain the following information:

X

1. Existing topography in areas of proposed contours need not be shown.

2. Existing Initial and Interim Control Measures shall be shown,
(screened/shaded back). Dimension and quantity information shall
not be shown for Initial and Interim Control Measures except for
Control Measures to remain during final stabilization.

3. Directional flow arrows on all drainage features.

4. Items from the Interim GESC Plan (except #5 and #8).

5. Label all Initial or Interim Control Measures (e.g. SSA, VTC, DW, etc.)
that are to be removed and any resulting disturbed areas to be
stabilized.

6. Location of all Final erosion and sediment Control Measures (including
seeding and mulching of any areas not stabilized in the Interim Plan),
permanent landscaping, and any Control Measures necessary to
minimize the movement of sediment off site until permanent
vegetation can be established.

7. Show and label areas of sod and permanent landscaping classifications
per approved land use plan.

8. The following notes:

a. Appropriate Control Measures must be implemented prior to the
start of land disturbance activity, must control potential pollutants
during each phase of construction, and must be continued through
final stabilization. Appropriate structural and non-structural
Control Measures must be maintained in operational condition.

b. See Standard Notes and Details (Sheet 1) for legend of names and
symbols.

c. Screened/shaded back Control Measures were installed in the
Initial or Interim stage and, unless otherwise indicated, shall be
left in place until approved by the GESC Inspector.

d. All Interim Control Measures, including seeding and mulching or
disturbed areas, must be completed within 14 days if the areas will
remain undisturbed for a period greater than 30 days.

e. All proposed slopes on this plan have a maximum slope of 3:1. Any
slopes between 3:1 and 4:1 will require the use of erosion control
blankets or flexible growth medium, as approved by the GESC
Inspector

f. See Construction Plans for details of permanent drainage facilities
such as detention facilities, water quality facilities, culverts, storm
drains, and inlet and outlet protection.
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g. Acceptance of the post-construction permanent Control Measures
X will not occur until all tributary areas to the permanent Control
Measures are final stabilized.
X ‘ ‘ I F. GESCPLAN - STANDARD NOTES AND DETAILS

A copy of the GESC Plan - Standard Notes and Details (included in Appendix F) shall be bound into
each set of GESC Plans.

Signature of Designer
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