, Inc.

March 22, 2023

EPC Stormwater
Department of Public Works
3275 Akers Dr

Colorado Springs, CO 80922
Attn: Glenn Reese, P.E.

Re: Ellicott School Addition 2 bldgs
Project No. 61183
PCD File No. PPR2250

Dear Mr. Reese,

I hope this letter finds you well. The latest versions of the Final Drainage Report, Alternative Landscape
Plan, and Grading and Erosion Control Plan has been uploaded to EDARP updated to address the last set
of redlines. This response letter elaborates on the major updates to the report and plans. Attached to this
letter are some of the EPC Stormwater redlines along with comments detailing how the redlines have
been addressed in this submittal.

1. The owner is obtaining a Modified Peculation Test which will be performed to the City
requirements as shown on the policy included in the previous set of EPC Stormwater redlines.
Test results will be provided to EPC Stormwater as soon as they are available.

2. Based on our phone call conversation, quantifying runoff reduction is not required if the WQCV
Base Design standard is being used. Although runoff reduction practices are being employed as
part of the four step process, only the WQCV Base Design standard is being used for water
quality treatment for this site, utilizing the two proposed rain gardens. All statements mentioning
the Runoff Reduction Base Design Standard have been removed from the updated report.
Although no areas are now being assumed as SPA, all pervious disturbed areas will receive native
seeding as shown on the Alternative Landscape Plan.

3. A statement about the SDI Forms and Spillway sizing calculations has been added to the
Hydrologic Criteria section of the updated report, and SDI Forms as well as Spillway weir
calculations for both rain gardens have been added to the Appendix.

4. An El Paso County GIS generated map showing the overall property and indicating the outfall
and downstream conveyance location has been added to the updated report appendix.

Very truly yours,
M.V.E,, Inc.

Omar Ali

Z:161183\Documents\Correspondance\61183-EPC Stormwater Response Letter.doc
Engineers ® Surveyors
1903 Lelaray Street, Suite 200 ® Colorado Springs, CO 80909 e Phone 719-635-5736
Fax 719-635-5450 e e-mail mve@mvecivil.com
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Previous comment:

For sites where full infiltration for WQ is proposed, an on-site infiltration test using double-ring
infiltrometer is required. Infiltration tests should be performed or supervised by a licensed professional
engineer and conducted at a minimum depth equal to the bottom of the sand filter. Underdrains are
required for sand filters and $HBaWBE fradadaAafiltration tests show rates slower than 2 times that
required to drain the WQCYV over 12 hours. Refer to the City's guidance policy (link provided) El

3.2 Hydrologic Criteria PDF

For this Final Drainage Report, the Rational Method as described in the City of
Drainage Criteria Manual (DCM) \has been used for all Storm Runoff calcy
development and all sub-basins are less than 130 acres in area. “Colorado Springs

A Modified Peculation
Test will be performed to
the City requirements as
shown on the attached
policy. Owner is obtaining
the tests which will be
provided as soon as

Duration Frequency” curves, Figure 6-3 in the DCM, was used to obtain the design available
copy is included in the Appendix. The fOverland (Initial) Flow Equation” (Eq. 6-8) .

Manning's equation with estimated depths were used in time of concentration calculations. “Runoff
Coefficients for Rational Method”, Table 6-6 in the DCM, was utilized as a guide in estimating runoff
coefficient and Percent Impervious values; a copy is included in the Appendix. Peak runoff
discharges were calculated for each drainage ‘sub-basin for both the 5-year storm event and the 100-
year storm event with the Rational Method formula, (Eq. 6-5) in the DCM. ™"

Porous Landscape Detention Areas (PLDs), more commonly known as Rain Gardens ‘utilizes
bioretention is an engineered, depressed landscape area designed to capture and filter or infiltrate
the water quality capture volume (WQCV)”. Two kain gardens are proposed for this project site
intended to provide water quality enhancement to their respective phase of development. The areas
of the site designated as rain gardens are called out on the Phase-l Drainage Map (Proposed) and
the Phase-ll Drainage Map (Proposed) included in the \Appendix. The soil where both rain gardens
are proposed to be located is Columbine Gravelly Sandy\Loam, classified as part of Hydrologic Soll
Group “A”. It is typically deep, well drained to excessively\drained and has very rapid permeability.
The very rapid permeability of this soil will allow the full infiltration of the WQCV with a drain time of
12 hours.

The runoff reduction calculation was made with the aid of the “UD-BMP_v3.07" spreadsheet
developed by Mile High Flood District, and a copy is included in the Appendix along with the BMP
Area ID Map.

3.3 Previous Drainage Studies

There is no effective and official Drainage Basin Planning Study for the Ellicott Consolidated major
drainage basin. No previous drainage report addresses flows relevant to the project site, and so
none were used in the drainage design for this site. All properties adjacent to the site are unplatted
and no drainage reports for these properties are expected to exist.

4 Drainage Facility Design

4.1 General Concept

The intent of the drainage concept presented in this Final Drainage Report is to maintain the existing
drainage patterns on the site while addressing water quality requirements for the new Phase | and
Phase Il additions. Major and minor storm flows will continue to be safely conveyed through the site
and downstream.

The existing and proposed drainage hydrologic conditions are described in more detail below. Input
data and results for all calculations are included in the Appendix. Drainage maps for the hydrology
are also included in the Appendix.

4.2 Specific Details

4.2.1 Existing Hydrologic Conditions

The Phase-l Drainage Map (Existing) and Phase-ll Drainage Map (Existing) depict the existing
topographic mapping, drainage basin delineations, drainage patterns, existing drives, drainage
facilities, and runoff quantities with a data table including drainage areas and flow rates and a
channel calculation for the site outfall at the Handle Road roadside Ditch in the existing conditions is
included in the Appendix.
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SUBJECT: INFILTRATION TESTING USING PERCOLATION TEST METHOD
DATE: JANUARY 9, 2017
OVERVIEW:

Because of the increasing need to decrease off-site stormwater flows from new and re-development
sites, infiltration into the on-site soils is becoming a common alternative to stormwater collection and
detention facilities. In order to design an effective on-site infiltration facility, the infiltration rate of the
underlying soils is required.

The Colorado Springs Drainage Criteria Manual (DCM), Vol. 2, refers to the Urban Storm Drainage
Criteria Manual (USDCM) Vol. 3, Best Management Practices, Chapter 4, Treatment BMPs, for the
purposes of design and implementation of on-site infiltration systems. These design criteria require:
“For sites where a full infiltration section may be feasible, perform on-site infiltration tests using a
double-ring infiltrometer (ASTM D 3385).” Although infiltrometer testing gives the best “vertical-only”
component of on-site soil infiltration rates, performing the test requires specialized equipment and can
be relatively costly. The question thus becomes, “Can the less expensive and more readily available
percolation test method be used in lieu of the double ring infiltrometer test?”

DETAILS:

The ASTM D 3385 Standard Test Method for “Infiltration Rate of Soils in Field Using Double-Ring
Infiltrometer” states in the Significance and Use section: “The purpose of the outer ring is to promote
one-dimensional, vertical flow beneath the inner ring.”

Standard percolation tests (such as for individual sewage disposal systems) measure both the vertical
and horizontal components of soil infiltration. In order to use percolation test results, the test procedure
must be modified and the measured rate of water level drop adjusted to represent the discharge
occurring on the bottom of the percolation test hole only. Additionally, since infiltration systems are
generally not continuously saturated, the standard 24-hour presoak time is not required.

The USDCM Vol. 3 states “actual infiltration rates are highly variable dependent on soil type, density
and moisture content and degree of compaction as well as other environmental and construction
influences. Actual rates can differ by an order of magnitude or more from those indicated by infiltration
or permeability testing.”

The ASTM Standard Test Method for Infiltration Rate of Soils in Filed Using Double-Ring Infiltrometer
states in the Significance and Use section: “Many factors affect the infiltration rate, for example the soil
structure, soil layering, condition of the soil surface, degree of saturation of the soil, chemical and
physical nature of the soil and of the applied liquid, head of the applied liquid, temperature of the liquid,
and diameter and depth of embedment of rings. Thus, tests made at the same site are not likely to give
identical results and the rate measured by the test method described in this standard is primarily for

comparative use.”






POLICY:

Based on the understanding that the test results for both the infiltration test and the percolation test can
be highly variable and the test results must be used in conjunction with other geotechnical engineering

testing and data, it is the opinion of the City of Colorado Springs the “modified” percolation test may be

used as part of the process to determine on-site soil infiltration rates.

The attached Appendix E of the “Low Impact Development Manual for Michigan” (also available on-line
at http://www.semcog.org/reports/lid/index.html) presents a good example of soil infiltration testing
protocol and the procedures that should be followed when performing a percolation test in lieu of the
double-ring infiltrometer test.

Regardless of whether the soil infiltration rates are obtained by double-ring infiltrometer or modified
percolation testing, the rate used in design should be compared to the anticipated range of infiltration
rates based on the Hydrologic Soil Group and the Unified Soil Classification of soils at the site. Design
rates should also take into account the soil and bedrock conditions below the infiltration area and the
depth to groundwater.

All of the other requirements for determining the infiltration rates at a site, including but limited to depth
of tests relative to planned grading and the number of tests required per infiltration area, still apply for
proper application of the design criteria.






Appendix E

Soil Infiltration Testing Protocol

Purpose of this Protocol

The soil infiltration testing protocol describes evaluation
and field testing procedures to determine if infiltration
BMPs are suitable at a site, as well as to obtain the
required data for infiltration BMP design.

When to Conduct Testing

The Site Design Process for LID, outlined in Chapter 5
of this manual, describes a process for site development
and application of nonstructural and structural BMPs. It
is recommended that soil evaluation and investigation
be conducted following development of a concept plan
or early in the development of a preliminary plan.

Who Should Conduct Testing

Soil evaluation and investigation may be conducted
by soil scientists, local health department sanitarians,
design engineers, professional geologists, and other
qualified professionals and technicians. The stormwater
designer is strongly encouraged to directly observe the
testing process to obtain a first-hand understanding of
site conditions.

Importance of Stormwater BMP
Areas

Sites are often defined as unsuitable for infiltration
BMPs and soil-based BMPs due to proposed grade
changes (excessive cut or fill) or lack of suitable areas.
Many sites will be constrained and unsuitable for infil-
tration BMPs. However, if suitable areas exist, these
areas should be identified early in the design process
and should not be subject to a building program that
precludes infiltration BMPs. Full build-out of site areas
otherwise deemed to be suitable for infiltration should
not provide an exemption or waiver for adequate storm-
water volume control or groundwater recharge.
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Safety

As with all field work and testing, attention to all appli-
cable Occupational Safety and Health Administration
(OSHA) regulations and local guidelines related to
earthwork and excavation is required. Digging and
excavation should never be conducted without adequate
notification through the Michigan One Call system
(Miss Dig www.missdig.net or 1-800-482-7171). Exca-
vations should never be left unsecured and unmarked,
and all applicable authorities should be notified prior to
any work.

Infiltration Testing:
A Multi-Step Process

Infiltration testing is a four-step process to obtain the
necessary data for the design of the stormwater manage-
ment plan. The four steps include:

1. Background evaluation

* Based on available published and site specific
data

* Includes consideration of proposed development
plan

» Used to identify potential BMP locations and
testing locations

 Prior to field work (desktop)

2. Test pit (deep hole) observations
* Includes multiple testing locations

* Provides an understanding of sub-surface
conditions

» Identifies limiting conditions

3. Infiltration testing
* Must be conducted onsite
 Different testing methods available

4. Design considerations

* Determine suitable infiltration rate for design
calculations

* Consider BMP drawdown
* Consider peak rate aitenuation
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Step 1. Background evaluation

Prior to performing testing and developing a detailed
site plan, existing conditions at the site should be inven-
toried and mapped including, but not limited to:

» Existing mapped soils and USDA Hydrologic Soil
Group classifications.

« Existing geology, including depth to bedrock, karst
conditions, or other features of note.

« Existing streams (perennial and intermittent,
including intermittent swales), water bodies,
wetlands, hydric soils, floodplains, alluvial soils,
stream classifications, headwaters, and first order
streams.

« Existing topography, slope, drainage patterns, and
watershed boundaries.

» Existing land use conditions.

» Other natural or man-made features or conditions
that may impact design, such as past uses of site,
existing nearby structures (buildings, walls),
abandoned wells, etc.

* A concept plan or preliminary layout plan for
development should be evaluated, including:

o Preliminary grading plan and areas of cut and
fill,

o Location of all existing and proposed water
supply sources and wells,

o Location of all former, existing, and proposed
onsite wastewater systems,

= Location of other features of note such as utility
rights-of-way, water and sewer lines, etc.,

o Existing data such as structural borings, and

= Proposed location of development features
(buildings, roads, utilities, walls, etc.).

In Step 1, the designer should determine the potential
location of infiltration BMPs. The approximate location
of these BMPs should be on the proposed development
plan and serve as the basis for the location and number
of tests to be performed onsite.

Important: If the proposed development is located on
areas that may otherwise be a suitable BMP location,
or if the proposed grading plan is such that potential
BMP locations are eliminated, the designer is strongly
encouraged to revisit the proposed layout and grading

LD Manual for Michigan
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plan and adjust the development plan as necessary. Full
build-out of areas suitable for infiltration BMPs should
not preclude the use of BMPs for runoff volume reduc-
tion and groundwater recharge.

Step 2. Test pits (deep holes)

A test pit (deep hole) allows visual observation of the
soil horizons and overall soil conditions both hori-
zontally and vertically in that portion of the site. An
extensive number of test pit observations can be made
across a site at a relatively low cost and in a short time
period. The use of soil borings as a substitute for test
pits is strongly discouraged, as visual observation is
narrowly limited in a soil boring and the soil horizons
cannot be observed in-situ, but must be observed from
the extracted borings.

A test pit (deep hole) consists of a backhoe-excavated
trench, 2'4-3 feet wide, to a depth of 6-7Y feet, or until
bedrock or fully saturated conditions are encountered.
The trench should be benched at a depth of 2-3 feet for
access and/or infiltration testing.

At each test pit, the following conditions are to be noted
and described. Depth measurements should be described
as depth below the ground surface:

* Soil horizons (upper and lower boundary),

* Soil texture, structure, and color for each horizon,

* Color patterns (mottling) and observed depth,

* Depth to water table,

* Depth to bedrock,

* Observance of pores or roots (size, depth),

» Estimated type and percent coarse fragments,

* Hardpan or limiting layers,

« Strike and dip of horizons (especially lateral
direction of flow at limiting layers), and

* Additional comments or observations.

The Sample Soil Log Form at the end of this protocol
may be used for documenting each test pit.

At the designer’s discretion, soil samples may be
collected at various horizons for additional analysis.
Following testing, the test pits should be refilled with the
original soil and the topsoil replaced. A test pit should
never be accessed if soil conditions are unsuitable or
unstable for safe entry, or if site constraints preclude
entry. OSHA regulations should always be observed.






It is important that the test pit provide information
related to conditions at the bottom of the proposed
infiltration BMP. If the BMP depth will be greater than
90 inches below existing grade, deeper excavation of
the test pit will be required. The designer is cautioned
regarding the proposal of systems that are significantly
deeper than the existing topography, as the suitability
for infiltration is likely to decrease. The design engineer
is encouraged to consider reducing grading and earth-
work as needed to reduce site disturbance and provide
greater opportunity for stormwater management.

The number of test pits varies depending on site condi-
tions and the proposed development plan. General
guidelines are as follows:

* For single-family residential subdivisions with
on-lot infiltration BMPs, one test pit per lot is
recommended, preferably within 100 feet of the
proposed BMP area.

e For multi-family and high-density residential
developments, one test pit per BMP area or acre is
recommended.

» For large infiltration areas (basins, commercial,
institutional, industrial, and other proposed land
uses), multiple test pits should be evenly distributed
at the rate of four to six pits per acre of BMP area.

The recommendations above are guidelines. Additional
tests should be conducted if local conditions indicate
significant variability in soil types, geology, water table
levels, depth and type of bedrock, topography, etc. Simi-
larly, uniform site conditions may indicate that fewer
test pits are required. Excessive testing and disturbance
of the site prior to construction is not recommended.

Step 3. Infiltration tests

A variety of field tests exists for determining the infil-
tration capacity of a soil. Laboratory tests are not
recommended, as a homogeneous laboratory sample
does not represent field conditions. Infiltration tests
should be conducted in the field. Infiltration tests
should not be conducted in the rain, within 24 hours
of significant rainfall events (>0.5 inches), or when the
temperature is below freezing.
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At least one test should be conducted at the proposed
bottom elevation of an infiltration BMP, and a mini-
mum of two tests per test pit are recommended. Based
on observed field conditions, the designer may elect to
modify the proposed bottom elevation of a BMP. Person-
nel conducting infiltration tests should be prepared to
adjust test locations and depths depending on observed
conditions,

Methodologies discussed in this protocol include:

* Double-ring infiltrometer tests.

e Percolation tests (such as for onsite wastewater
systems).

There are differences between the two methods. A
double-ring infiltrometer test estimates the vertical
movement of water through the bottom of the test area.
The outer ring helps to reduce the lateral movement of
water in the soil from the inner ring. A percolation test
allows water movement through both the bottom and
sides of the test area. For this reason, the measured rate
of water level drop in a percolation test must be adjusted
to represent the discharge that is occurring on both the
bottom and sides of the percolation test hole.

Other testing methodologies and standards that are
available but not discussed in detail in this protocol
include (but are not limited to):

* Constant head double-ring infiltrometer.

» Testing as described in the Maryland Stormwater
Manual, Appendix D.1, using five-inch diameter
casing.

* ASTM 2003 Volume 4.08, Soil and Rock (I):
Designation D 3385-03, Standard Test Method for
Infiltration Rate of Soils in Field Using a Double-
Ring Infiltrometer.

*  ASTM 2002 Volume 4.09, Soil and Rock (II):
Designation D 5093-90, Standard Test Method
for Field Measurement of Infiltration Rate Using
a Double-Ring Infiltrometer with a Sealed-Inner
Ring.

* Guelph permeameter.

* Constant head permeameter (Amoozemeter).
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Methodology for double-ring infiltrometer field test

A double-ring infiltrometer consists of two concentric
metal rings. The rings are driven into the ground and
filled with water. The outer ring helps to prevent diver-
gent flow. The drop-in water level or volume in the
inner ring is used to calculate an infiltration rate. The
infiltration rate is the amount of water per surface area
and time unit which penetrates the soils. The diameter
of the inner ring should be approximately 50-70 percent
of the diameter of the outer ring, with a minimum inner
ring size of four inches. Double-ring infiltrometer test-
ing equipment designed specifically for that purpose
may be purchased. However, field testing for storm-
water BMP design may also be conducted with readily
available materials.

Equipment for double-ring infiltrometer test:

Two concentric cylinder rings six inches or greater
in height. Inner ring diameter equal to 50-70 percent
of outer ring diameter (i.e., an eight-inch ring and a
12-inch ring). Material typically available at a hardware
store may be acceptable.

» Water supply,

* Stopwatch or timer,

* Ruler or metal measuring tape,

 Flat wooden board for driving cylinders uniformly
into soil,

* Rubber mallet, and
* Log sheets for recording data.

Pro for double-rin

* Prepare level testing area.

infiltrometer test

* Place outer ring in place; place flat board on ring
and drive ring into soil to a minimum depth of two
inches.

* Place inner ring in center of outer ring; place flat
board on ring and drive ring into soil a minimum of
two inches. The bottom rim of both rings should be
at the same level.

* The test area should be presoaked immediately
prior to testing. Fill both rings with water to water
level indicator mark or rim at 30-minute intervals
for one hour. The minimum water depth should be

four inches. The drop in the water level during the
last 30 minutes of the presoaking period should be
applied to the following standard to determine the
time interval between readings:

o If water level drop is two inches or more, use
10-minute measurement intervals.

o If water level drop is less than two inches, use
30-minute measurement intervals.

* Obtain a reading of the drop in water level in the
center ring at appropriate time intervals. After each
reading, refill both rings to water level indicator
mark or rim. Measurement to the water level in the
center ring should be made from a fixed reference
point and should continue at the interval determined
until a minimum of eight readings are completed or
until a stabilized rate of drop is obtained, whichever
occurs first. A stabilized rate of drop means a
difference of ¥ inch or less of drop between the
highest and lowest readings of four consecutive
readings.

* The drop that occurs in the center ring during the
final period or the average stabilized rate, expressed
as inches per hour, should represent the infiltration
rate for that test location.

Methodology for percolation test
Eguipment for percolation test

* Post hole digger or auger,

*  Water supply,

¢ Stopwatch or timer,

¢ Ruler or metal measuring tape,

* Log sheets for recording data,

Knife blade or sharp-pointed instrument (for soil
scarification),

* Course sand or fine gravel, and

* Object for fixed-reference point during
measurement (nail, toothpick, etc.).
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Procedure for percolation test
This percolation test methodology is based largely on

the criteria for onsite sewage investigation of soils. A
24-hour pre-soak is generally not required as infiltra-
tion systems, unlike wastewater systems, will not be
continuously saturated.

* Prepare level testing area.

* Prepare hole having a uniform diameter of 6-10
inches and a depth of 8-12 inches. The bottom and
sides of the hole should be scarified with a knife
blade or sharp-pointed instrument to completely
remove any smeared soil surfaces and to provide
a natural soil interface into which water may
percolate. Loose material should be removed from
the hole.

* (Optional) Two inches of coarse sand or fine gravel
may be placed in the bottom of the hole to protect
the soil from scouring and clogging of the pores.

* Test holes should be presoaked immediately prior
to testing. Water should be placed in the hole to a
minimum depth of six inches over the bottom and
readjusted every 30 minutes for one hour.

» The drop in the water level during the last 30
minutes of the final presoaking period should be
applied to the following standard to determine the
time interval between readings for each percolation
hole:

o If water remains in the hole, the interval for
readings during the percolation test should be 30
minutes.

o If no water remains in the hole, the interval
for readings during the percolation test may be
reduced to 10 minutes.

» After the final presoaking period, water in the hole
should again be adjusted to a minimum depth of
six inches and readjusted when necessary after
each reading. A nail or marker should be placed at
a fixed reference point to indicate the water refill
level. The water level depth and hole diameter
should be recorded.

* Measurement to the water level in the individual
percolation holes should be made from a fixed
reference point and should continue at the interval
determined from the previous step for each
individual percolation hole until a minimum of
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eight readings are completed or until a stabilized
rate of drop is obtained, whichever occurs first.

A stabilized rate of drop means a difference of %
inch or less of drop between the highest and lowest
readings of four consecutive readings.

* The drop that occurs in the percolation hole during
the final period, expressed as inches per hour,
should represent the percolation rate for that test
location.

* The average measured rate must be adjusted to
account for the discharge of water from both
the sides and bottom of the hole and to develop
a representative infiltration rate. The average/
final percolation rate should be adjusted for each
percolation test according to the following formula:

Infiltration Rate = (Percolation Rate)/(Reduction
Factor)

Where the Reduction Factor is given by**:

= 2d1 - Ad
. Rf DA + 1
With:

d, = Initial Water Depth (in.)
Ad = Average/Final Water Level Drop (in.)
DIA = Diameter of the Percolation Hole (in.)

The percolation rate is simply divided by the reduc-
tion factor as calculated above or shown in Table E.1
below to yield the representative infiltration rate. In
most cases, the reduction factor varies from about two
to four depending on the percolation hole dimensions
and water level drop — wider and shallower tests have
lower reduction factors because proportionately less
water exfiltrates through the sides.

** The area reduction factor accounts for the exfiltra-
tion occurring through the sides of percolation hole. It
assumes that the percolation rate is affected by the depth
of water in the hole and that the percolating surface
of the hole is in uniform soil. If there are significant
problems with either of these assumptions then other
adjustinents may be necessary.
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Step 4. Use design considerations
provided in the infiltration BMP.

Table E.1
Sample Percolation Rate Adjustments
Pero, Hole Diameter, DIA (In.) | initial Water Depth, D; () | P, | Reduction Faotor, B,
6 3.0
29
25 2.6
8 0.1 3.7
6 0.5 3.6
2.5 33
10 0.1 4.3
0.5 4.3
25 39
6 0.1 2.5
0.5 24
25 22
8 0.1 3.0
8 0.5 2.9
25 2.7
10 0.1 3.5
0.5 3.4
25 3.2
6 0.1 2.2
0.5 2.2
25 2.0
8 0.1 2.6
10 0.5 2.6
2.5 2.4
10 0.1 3.0
0.5 3.0
2.5 2.8






Additional Potential Testing - Bulk Density

Bulk density tests measure the level of compaction of a soil, which is an indicator of a soil’s ability to absorb rain-
fall. Developed and urbanized sites often have very high bulk densities and, therefore, possess limited ability to
absorb rainfall (and have high rates of stormwater runoff). Vegetative and soil improvement programs can lower the
soil bulk density and improve the site’s ability to absorb rainfall and reduce runoff.

Macropores occur primarily in the upper soil horizons and are formed by plant roots (both living and decaying), soil
fauna such as insects, the weathering processes caused by movement of water, the freeze-thaw cycle, soil shrinkage
due to desiccation of clays, chemical processes, and other mechanisms. These macropores provide an important
mechanism for infiltration prior to development, extending vertically and horizontally for considerable distances.
It is the intent of good engineering and design practice to maintain these macropores when installing infiltration
BMPs as much as possible. Bulk density tests can help determine the relative compaction of soils before and after
site disturbance and/or restoration and should be used at the discretion of the designer/reviewer.

Soll Test Pit Log Sheet

Project: Date:
Name: Soll Series:
Location: Other:
Test Pit #
Horizon Depth Color Redox Toxture Notes Boundary
{In.) Features (if applicable)
NOTES: REDOX FEATURES COARSE FRAGMENTS (% of profile)
Abundance 15-35% 35-85% >85%
Few ........ <2% gravelly very gravelly extremely gravelly
Common.. 2 - 20% channery very channery extremely channery
Many ...... > 20% cobbly  very cobbly  exiremely cobbly
Contrast flaggy veryflaggy exiremely flaggy
faint stony very stony extramely stony
hue & chroma of matrix
and redox are closely related. BOUNDARY
distinct Distinctness
matrix & redox features vary abrupt...< 1" (thick) gradusl.2.5- 5"
1 - 2 units of hue and several unites clear.....1 - 2.5° diffuse...> 5
of chroma & valus. Topography
prominent smooth - boundary is nearly leve!
Malrix & redox features wavy - pockets with width > than depth
vary several units in hue, value & chroma irmegular - pockets with depth > than width
HORIZONS

O - organic layers of decaying plant and
animal tiasue (must be greater than 12-
18% organic carbon, excluding llve roots).
A (topsolli) - mineral horizon at or near
the surface in which an accumulation of
humified organic matter is mixed with the
mineral material.

B (subsoli) - mineral horizon with evidence of
pedoganesis or liluviation (movement into the
horizon).

C (substratum) - the un-weathered geologic
material the soil formed in. Shows iittle or no
sign of soil formation,

E - mineral horizon which the main feature is loss of silicate clay,
iron, aluminum. Must be underiain by a B (alluvial) horizon,
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Glenn Reese - EPC Stormwater
File Attachment

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Completed set by Engineer 10

Engineer 10
Callout
A Modified Peculation Test will be performed to the City requirements as shown on the attached policy. Owner is obtaining the tests which will be provided as soon as available.


Drainage Facility Design 7

and Q100 = 6.2 cfs (existing flows). Flows from this basin sheet flow southerly and combine with
flows from DP12 in the Handle Road roadside ditch at Design Point 13 (DP13).

Design Point 13 is the site outfall. Flows exit the site in the Handle Road roadside ditch at the
southeast corner of the site. A channel calculation, Handle Road Ditch (Existing Conditions), is
included in the Appendix. The flow path delivers the flows east to Black Squirrel Creek located
6,000 feet east of the east property line of the site.

Existing sub-basin EX-S11 (0.45 acres) is located on the east property line, northeast of EX-S10 and
contains an undeveloped pasture/meadow area. Sub-basin EX-S11 produces peak discharges of Q5
= 0.2 cfs and Q100 = 1.4 cfs (existing flows). Flows from this basin drain southerly and easterly and
sheet flow out of the site.

Existing sub-basin EX-S12 (1.68 acres) is located on the northeast corner of the site and contains an
undeveloped pasture/meadow area and portions of a baseball field. Sub-basin EX-S12 produces
peak discharges of Q5 = 0.5 cfs and Q100 = 3.8 cfs (existing flows). Flows from this basin drain
southerly and easterly and sheet flow out of the site.

4.2.2 Proposed Hydrologic Conditions

The Phase-l Drainage Map (Proposed) and Phase-ll Drainage Map (Proposed) depict the
proposed topographic mapping, drainage basin delineations, drainage patterns, proposed drives,
drainage facilities, and runoff quantities with a data table including drainage areas and flow rates and
a channel calculation for the site outfall at the Handle Road roadside Ditch in the proposed
conditions is included in the Appendix.

Water quality treatment for the new disturbed and impervious areas on the site will be provided by
two (2) rain gardens, each one located downstream of each new building addition. The development
of the site increases the rate of flows leaving the site by 2 cfs (a 3% increase from the existing
conditions). No detention for flood control is being provided because the downstream effects of the
3% increases in peak flow rates are negligible. The 2 cfs increase in flows have no effect on peak
flows in Black Squirrel Creek and do not present a hazard to the downstream properties, drainage
basin, or drainageways and no storm detention is required. Calculations are included in the
Appendix for all proposed swales and the existing roadside ditch on handle road. All proposed
swales are discussed in more detail in 4.4.1. Proposed Swales and on the Phase | - PBMP
Tributary Map and Phase Il - PBMP Tributary Map included in the Appendix.

The runoff reduction assumptions are all shown on the MHFD “UD-BMP_v3.07" spreadsheet
included in the Appendix. As shown on the BMP Area ID Map, all newly developed and disturbed
land is labeled with the respective Area ID and surface type. Areas considered Unconnected
Impervious Area (UIA) will drain onto areas of Receiving Pervious Area (RPA) before draining, see
UIA:RPA interface detail on the BMP Area ID Map. Portions of disturbed area assumed as fully
pervious are considered Separate Pervious Area (SPA) and will require no permanent water quality
treatment measure. Disturbed impervious area or newly developed impervious area where runoff
does not flow onto''an RPA before draining is conqThis statement has been removed Jous Area

(DCIA). Disturbance as part of Post-Construction Jajong with all statements n criteria
“Aboveground and Underground Utilities activity - MY mentioning the runoff reduction pelineated
and will require no permanent water quality treatmerfpaca design standard. Runoff Untreated
Applicable Development”) as discussed in mor Reduction Standard is no longer Encement
Control Measures, are portions of the site where,|di ns would

employed, however, all pervious
disturbed areas will receive native
seeding as shown on the
Landscape Plan.

Proposed sub-basin A (4.23 acres) is located on tife nqOnly WQCV Base Design standard pntains an
existing gravel parking, a portion of existing pavefl prifis being used for WQ treatment  |ng paved
Ellicott Highway, existing concrete pavement, arjd mj utilizing the two proposed rain Intains an
existing swale which initiates at the curb and guttdr loc}gardens. drive and

extends easterly. This swale will be regrad to ‘overt—Tows —arouro-nre-proposed  Phase-|

hat those
undergo

not be practicable given the physical conditions ¢f t
portions of the site be excluded\ from the applicpblg
permanent water quality treatment measures.

| agree with this statement but then all of
the SPA's should be shown as receiving
native seeding on the Landscape Plan,
which they currently do not. Please
update landscape plan accordingly.


Glenn Reese - EPC Stormwater
SW - Highlight
Portions of disturbed area assumed as fully
pervious are considered Separate Pervious Area (SPA) and will require no permanent water quality
treatment measure.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
I agree with this statement but then all of the SPA's should be shown as receiving native seeding on the Landscape Plan, which they currently do not. Please update landscape plan accordingly. 

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Callout
This statement has been removed along with all statements mentioning the runoff reduction base design standard. Runoff Reduction Standard is no longer employed, however, all pervious disturbed areas will receive native seeding as shown on the Landscape Plan.
Only WQCV Base Design standard is being used for WQ treatment utilizing the two proposed rain gardens.


8 Final Drainage Report

development. As shown on the BMP Area ID Map, the majority of these portions of resulting
disturbed area are Separate Pervious Area (SPA) and will require no permanent water quality
treatment measure (Area ID 1F). Sub-basin A produces peak developed discharges of Q5 = 4.0 cfs
and Q100 = 12.2 cfs (proposed flows). Flows from the western portion of sub-basin A drain easterly
in a combination of sheet flow and an area of concentrated flow in the central portion of the basin
towards the proposed swale. Flows exit the basin at Design Point 1 (DP1), as shown on the
Drainage Maps (Proposed), in the form of concentrated flow to enter sub-basin C where the swale
continues. A channel calculation for that swale, Swale C (DP1) (Proposed), is included in the
Appendix.

Proposed sub-basin B1 (0.44 acres), located in the north central portion of the site and bordering
sub-basin EX-A to the south, currently contains a portion of the existing paved private asphalt drive
and concrete pavement, an existing gravel parking area, meadow/pasture area, and a portion of an
existing steel building. This sub-basin will be further developed to include portions of the
southwestern Phase-| concrete pavement and southern portion of the proposed gravel access road.
The developed discharges from sub-basin B1 are Q5 = 0.9 cfs and Q100 = 1.9 cfs (proposed flows).
These flows travel overland easterly towards the southeastern corner of the basin and continue
draining south towards Design Point 3 (DP3), as shown on the Drainage Maps (Proposed). As
shown on the BMP Area ID Map, the majority of the Phase-I concrete pavement in this basin is
considered Unconnected Impervious Area (UIA) and will drain onto approximately 1800 SF of
Receiving Pervious Area (RPA) before draining south (Area ID 1C). The remainder of disturbed
impervious area in this sub-basin is considered Directly Connected Impervious Area (DCIA)(Area ID
1D).

Proposed sub-basin B2 (0.62 acres) will contain the proposed Phase-| building addition, a proposed
gravel access road, proposed concrete sidewalks, and two proposed swales to convey flows to the
proposed Phase-| rain garden. The developed discharges from sub-basin B2 are Q5 = 1.5 cfs and
Q100 = 3.3 cfs (proposed flows). The proposed Phase-| building addition will have downspouts on
the north and south, as highlighted on the Phase-l Drainage Map (Proposed). Two proposed
swales will convey flows from this basin to the proposed Phase-l rain garden. Flows from the
northern portion of the sub-basin drain to the proposed grassed swale located north and east of the
new building and flow to the Phase-l rain garden at DP2, as shown on the Drainage Maps
(Proposed). A channel calculation for that swale, Swale A (DP2) (Proposed), is included in the
Appendix. Flows from the southern portion of the sub-basin will be conveyed by a proposed swale
south of the new building to a 12” HDPE culvert connecting it to the proposed Phase-I rain garden to
the east at Design Point 2 (DP2). A channel calculation for that swale, Swale B (Culvert)
(Proposed), is included in the Appendix. WQCV will be infiltrated through the soil and flows
exceeding the WQCYV will leave the Phase-I rain garden through the rip-rap lined spillway to continue
south towards Design Point 3 (DP3). An existing swale located approximately 100 ft south of the
proposed Phase-l rain garden spillway captures the combined flows from DP3 and conveys them
south towards Design Point 5 (DP5). The flows in the existing swale are concentrated, as depicted
by the “Existing Concentrated Flow” delineation on the Phase-l PBMP Tributary Map, and a
channel calculation for that swale, Existing Swale DP5 (Proposed Conditions), is included in the
Appendix. The Phase | rain garden spillway acts to spread the flow and does not act to further
concentrate the downstream flows any more than the existing conditions. The Phase | rain garden
spillway is sufficiently wide to act as a level spreader as shown on the spillway detail for the Phase |
rain garden spillway on the Phase-l PBMP Tributary Map. As shown on the BMP Area ID Map,
flows from the portion of pervious area in this basin draining to the north are assumed to be flows on
UIA draining onto the north and east grassed swale (RPA) before reaching the Phase-I rain garden
(Area ID 1A); and flows from the portion of pervious area in this basin draining to the south are
assumed to be flows on UIA draining onto the grassed swale to the south (RPA) before reaching the
Phase-I rain garden through the HDPE culvert (Area ID 1B).

Proposed sub-basin C (1.33 acres) currently contains an existing paved batting cage and portions of
an existing baseball field, and will only be further developed by adding portions of a proposed swale
and a proposed level spreader at the end of the swale. The developed discharges from sub-basin C
are Q5 = 0.4 cfs and Q100 = 3.1 cfs (proposed flows). Flows from this basin drain easterly towards


Glenn Reese - EPC Stormwater
SW - Highlight
he majority of these portions of resulting
disturbed area are Separate Pervious Area (SPA) and will require no permanent water quality
treatment measure (Area ID 1F)


support these statements
with calcs.
12 Final Drainage Report

with a drain time of 12 hours. WQCV will be Ynfiltrated through the soil -and flows exceeding the
WQCV will leave the rain garden through the rip-rap lined spillway. The rain garden spillways are
sufficiently wide to act as a level spreader as shown on the spillways detail for the Phase-l rain
garden spillway and the Phase-Il rain garden spNlway on the Phase-l PBMP Tributary Map and

Phase-ll PBMP Tributary Map respectively.

Although the Water Quality Capture Volume (WQCY) Standard intends to provide treatment and/or
infiltration of the WQCV and 100% of the applicable\development site is captured, the ECM allows
the County to exclude “up to 20 percent, not to excegd Weir development site
area when the County has determined that it is not practi om portions of the
site that will not drain towards control measures. In additidCalculations for |determine that the

implementation of a separate control measure for that por Spillways have ticable.”
As shown on the BMP Area ID Map, areas delineated as been added Development” are
0.09 = acres and 0.08 + acres in size for the Phase-| add ition respectively.

Diverting runoff from those areas towards the rain gardens would not be practicable given the
physical conditions of the site and it is being requested that those portions of the site be excluded
from the applicable development area on this site to undergo permanent water quality treatment
measures.

A Grading and Erosion Control Plan for the construction of the site has been prepared in accordance
with the provisions of the DCM.

The El Paso County Engineering Criteria Manual'® (Appendix |, Section 1.7.2) requires the
consideration of a “Four Step Process for receiving water protection that focuses on reducing runoff
volumes, treating the water quality capture volume (WQCV), stabilizing drainageways, and
implementing long term source controls”. The Four Step Process is incorporated in this project and
the elements are discussed below.

1) Runoff Reduction Practices are employed in this project. Impervious surfaces have been reduced
as much as practically possible. There is only minimal concrete or other hard surfaces proposed.
The proposed drive area will be stabilized with gravel, which remains a partially pervious surface.
Minimized Directly Connected Impervious Areas (MDCIA) is employed on the project because runoff
passes through open space meadow area before leaving the site.

2) All drainage paths on the site are stabilized with pavement or appropriate landscape treatment.

3) The project contains no potentially hazardous uses. All developed areas drain into a proposed
WQCV BMP as allowed by applicable regrading.

4) The site contains no storage of potentially harmful substances or use of potentially harmful
substances. No Site Specific or Other Source Control CMs are required.

5 Opinion of Probable Cost for Drainage Facilities

Costs for the drainage improvements for Ellicott School Addition - 2 Buildings are listed in the table
below.

12 ECM, Appendix |


Glenn Reese - EPC Stormwater
SW - Highlight
with a drain time of 12 hours.
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support these statements with calcs. 
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The rain garden spillways are
sufficiently wide to act as a level spreader 

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Callout
Weir Calculations for Spillways have been added


10 Hydraulic Calculations

MHFD Rain Garden Spreadsheet, “UD-BMP_v3.07”
Culvert Channel Calculation
Swales Channel Calculations

Also complete MHFD-Detention spreadsheets for
each RG to show that drain times are acceptable
and that the spillway is sized sufficiently for
storms exceeding the WQCV event.

| saw that you completely the SDI Form
(attached to MS4 Form and as separate docs in
EDARP). But the form was not referenced in the
report text above. Also, that form shows the drain
times as being acceptable but doesn't provide

spillway sizing calcs. Thus the MHFD-Detention
spreadsheets are also needed. Unless you want
to attach the SDI form to this report and do

spillway calcs separately (on your own A statement has
spreadsheet). Whichever way you want to do it is been added to the
fine. FDR. SDI Forms

and Spillway weir

calculations have

been added to the
Appendix



Glenn Reese - EPC Stormwater
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Also complete MHFD-Detention spreadsheets for each RG to show that drain times are acceptable and that the spillway is sized sufficiently for storms exceeding the WQCV event. 

I saw that you completely the SDI Form (attached to MS4 Form and as separate docs in EDARP). But the form was not referenced in the report text above. Also, that form shows the drain times as being acceptable but doesn't provide spillway sizing calcs. Thus the MHFD-Detention spreadsheets are also needed. Unless you want to attach the SDI form to this report and do spillway calcs separately (on your own spreadsheet). Whichever way you want to do it is fine. 

Engineer 10
Callout
A statement has been added to the FDR. SDI Forms and Spillway weir calculations have been added to the Appendix


Design Procedure Form: Rain Garden (RG)

UD-BMP (Version 3.07, March 2018) Sheet 1 of 2
Designer: 0. Ali
Company: M.V.E. Inc.
Date: January 17, 2023
Project: Ellicott School Addition 2 bldgs
Location: Phase | Addition SE Corner
1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |, lo= 58.0 %
(100% if all paved and roofed areas upstream of rain garden)
B) Tributary Area's Imperviousness Ratio (i = 1,/100) i= 0.580

C) Water Quality Capture Volume (WQCV) for a 12-hour Drain Time
(WQCV=0.8* (0.91* i*- 1.19* + 0.78 * i)

D) Contributing Watershed Area (including rain garden area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vol = (WQCV /12) * Area

F) For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCYV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

wQceV = watershed inches

Area=| 27,171 sq ft

YO —
ds = 0.42 in
Vwacy otHer = 406 cu ft

Vwacy user = cu ft

2. Basin Geometry
A) WQCYV Depth (12-inch maximum)

B) Rain Garden Side Slopes (Z = 4 min., horiz. dist per unit vertical)
(Use "0" if rain garden has vertical walls)

C) Mimimum Flat Surface Area
D) Actual Flat Surface Area
E) Area at Design Depth (Top Surface Area)

F) Rain Garden Total Volume
(V1= ((Atop + Anctuar) / 2) * Depth)

Dwacv=[__ 12 in
z=[ 300 |f/ft z<4an

Anin = 315 sq ft
Anctual = 315 sq ft
Arep = saft
Ve [T102 Jout

w

. Growing Media

(® 18" Rain Garden Growing Media

Choose OFe |
QO Other (Explain):

4. Underdrain System
A) Are underdrains provided?

B) Underdrain system orifice diameter for 12 hour drain time

O YES

@ NO

" Choose ORe

i) Distance From Lowest Elevation of the Storage y=ft
Volume to the Center of the Orifice
ii) Volume to Drain in 12 Hours Vol = N/A cu ft
iii) Orifice Diameter, 3/8" Minimum Do = N/A in
l . - -
A Modified Peculation Test will
be performed to the City
l#nresolc\j/eddprevious Cogm;ent: requirements as shown on the
If no underdrain is provided, it ; :
must be shown that pond can Z— attac?h_ed pO“Cy' Owne_r 1S .
infiltrate the WQCV within 12hrs. obtaining the tests which will
Otherwise provide an underdrain be provided as soon as

with orfice that allows WQCV to
61183-Phase 1-RG Calc, RG drain within 12hrs.

available.

T2 O, T OO ProT
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Unresolved previous comment:
If no underdrain is provided, it must be shown that pond can infiltrate the WQCV within 12hrs. Otherwise provide an underdrain with orfice that allows WQCV to drain within 12hrs. 

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Callout
A Modified Peculation Test will be performed to the City requirements as shown on the attached policy. Owner is obtaining the tests which will be provided as soon as available.



Design Procedure Form: Rain Garden (RG)

UD-BMP (Version 3.07, March 2018)

Designer: 0. Ali

Company: M.V.E., Inc.

Date: January 16, 2023
Project: Ellicott School Addition 2 bldgs
Location: Phase Il Addition SE Corner

Sheet 1 of 2

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, |,
(100% if all paved and roofed areas upstream of rain garden)

B) Tributary Area's Imperviousness Ratio (i = 1,/100)

C) Water Quality Capture Volume (WQCV) for a 12-hour Drain Time
(WQCV=0.8* (0.91* i*- 1.19* + 0.78 * i)

D) Contributing Watershed Area (including rain garden area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vol = (WQCV /12) * Area

F) For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCYV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

l,= 28.7 %

i= 0.287
wQceV = watershed inches

Area=| 80,163 sq ft

YO —
ds = 0.42 in
Vwacy otHer = 769 cu ft

Vwacy user = cu ft

2. Basin Geometry
A) WQCYV Depth (12-inch maximum)

B) Rain Garden Side Slopes (Z = 4 min., horiz. dist per unit vertical)
(Use "0" if rain garden has vertical walls)

C) Mimimum Flat Surface Area
D) Actual Flat Surface Area
E) Area at Design Depth (Top Surface Area)

F) Rain Garden Total Volume
(V1= ((Atop + Anctuar) / 2) * Depth)

Dwacv=[___ 12 [in
z=[ 400 [/t

Anin = 460 sq ft
Anctual = 704 sq ft
prw =T Jsat
Vo[0T Jourt

w

. Growing Media

Choose O |
(® 18" Rain Garden Growing Media

QO Other (Explain):

4. Underdrain System
A) Are underdrains provided?
B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Storage
Volume to the Center of the Orifice

i) Volume to Drain in 12 Hours

iii) Orifice Diameter, 3/8" Minimum

Choose One—‘
O YES

@ew | A Modified Peculation Test will

y= N/A

f be performed to the City
requirements as shown on the

va,=[_wa =M attached policy. Owner is
o.- v Tobtaining the tests which will

be provided as soon as
available.

Unresolved previous comment:
If no underdrain is provided, it
must be shown that pond can
infiltrate the WQCV within 12hrs.
Otherwise provide an underdrain
with orfice that allows WQCV to

61183-Phase 2-RG Calc, RG

drain within 12hrs.

1/16/2023, 10:16 AM
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Unresolved previous comment:
If no underdrain is provided, it must be shown that pond can infiltrate the WQCV within 12hrs. Otherwise provide an underdrain with orfice that allows WQCV to drain within 12hrs. 

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Callout
A Modified Peculation Test will be performed to the City requirements as shown on the attached policy. Owner is obtaining the tests which will be provided as soon as available.



11 Report Maps

«  BMP Area ID Map

- Drainage Maps (Existing)
Phase | Drainage Map (Existing)
Phase Il Drainage Map (Existing)

« Drainage Maps (Proposed)
Phase | Drainage Map (Proposed)
Phase Il Drainage Map (Proposed)

+  PBMP Tributary Maps
Phase | - PBMP Tributary Map
Phase Il - PBMP Tributary Map

Please provide an overall reference map showing the
overall property and indicating the outfall and
downstream conveyance location.



dsdrice
Text Box
Please provide an overall reference map showing the  overall property and indicating the outfall and downstream conveyance location.

dsdrice
Image

dsdrice
Arrow

Engineer 10
Callout
Map showing the overall property and indicating the outfall and downstream conveyance location has been added to the report appendix.
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Glenn Reese - EPC Stormwater
SW - Textbox
General comment about WQ for the whole site: 
1) all areas within the LOD must be shown as having either WQ treatment or WQ exclusion. This has not been done on your maps yet. Show LOD on all WQ maps. 
2) Between these BMP Area ID Maps (runoff reduction) and PBMP Tributary Maps (rain gardens), there is double treatment shown for many areas. Please make the overall WQ picture for this site more clear by removing all areas treated by the rain gardens from the RR maps (ie: make another color on this map for "treated by rain gardens") and update the RR calc spreadsheet and report text. 
3) Please review MHFD Detail T-0. There appears to be a misunderstanding of what constitutes a DCIA. 

Just for reference, the above comments are provided as further clarification to my previous comment (copied below in italics) that were not fully addressed with this submittal, so this isn't a new request. Plus so much of the design has changed since the last submittal (all runoff reduction calcs and maps are new), I am now able to clarify my previous comment further.

It is unclear which disturbed areas (and how much acreage) area not conveyed to the Rain Gardens. We need to know how much disturbed area is untreated and if there are any exclusions that apply to those areas. 

So please create a basic overview map (or modify an existing drainage map) with color shading/hatching that shows areas tributary to each PBMP (pond, runoff reduction, etc) and those disturbed areas that are not treated by a PBMP, with the applicable exclusion labeled (ex: 20% up to 1ac of development can be excluded per ECM App I.7.1.C.1 and exclusions listed in ECM App I.7.1.B.#). 


Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
How are flows from this downspout to make it to the swale south of the bldg and into the RG? whatever roof runoff is trib to this downspout should actually be shown as not treated by RR or the RG unless you modify the conveyance. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
How are flows from all of these downspouts to be treated via RR? Whatever roof runoff is trib to these downspouts should actually be shown as not treated by RR or the RG unless you modify the conveyance. 

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Sticky Note
Accepted set by Engineer 10

Engineer 10
Callout
Runoff Reduction Standard is no longer employed, however, all previous disturbed areas will receive native seeding as shown on the Landscape Plan.
Only WQCV Base Design standard is being used for WQ treatment utilizing the two proposed rain gardens.

Engineer 10
Callout
Flows from this downspout are conveyed to the swale south of the bldg and will arrive at the Phase I RG

Engineer 10
Callout
Flows from these downspouts are conveyed to the concrete pan south of the bldg and will arrive at the Phase II RG as discussed in the updated FDR.
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Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Add a column for area trib to each. 

Glenn Reese - EPC Stormwater
Area Measurement
6,693 sf

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Pg 91 shows trib area is 27,171sq ft. Where are you getting that? I only get ~7,000 sq ft from this map. Although, oversizing the pond is acceptable. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
How is flow from this downspout conveyed to the rain garden? Surface flow from there will not convey flows to the swale south of the bldg and into the RG. 

Engineer 10
Callout
Flows from this downspout are conveyed to the swale south of the bldg and will arrive at the Phase I RG

Engineer 10
Callout
Tributary area Column Added to PBMP Tributary Maps abd Exclusions Map

Engineer 10
Callout
Discrepancy in your measurement and rain garden spreadsheet values are due to unadjusted map scale of 1=10. Adjusted in the updated FDR and no discrepancy should exist.
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Glenn Reese - EPC Stormwater
SW - Length Measurement
30'-0"

Glenn Reese - EPC Stormwater
Area Measurement
60,024 sf

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Why is the whole building shown as trib to the rain garden when these downspouts appear to be conveyed to the west? I don't see any piping that conveys them to the east.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Add a column for area trib to each. 

Glenn Reese - EPC Stormwater
Area Measurement
180,633 sf

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Pg 93 shows trib area is 80,163sq ft. Where are you getting that? I get ~180,000 sq ft from this map.

Engineer 10
Callout
Tributary area Column Added to PBMP Tributary Maps abd Exclusions Map

Engineer 10
Callout
Flows from these downspouts are conveyed to the concrete pan south of the bldg and will arrive at the Phase II RG as discussed in the updated FDR.

Engineer 10
Callout
Discrepancy in your measurement and rain garden spreadsheet values are due to unadjusted map scale of 1=30. Adjusted in the updated FDR and no discrepancy should exist.
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FES INV OUT = 74.0'

INSTALL GRASS SWALE. SEE DETAIL ON THIS SHEET.

INSTALL RAIN GARDEN. SEE DETAIL ON THIS SHEET.

INSTALL RIP-RAP SPILLWAY. SEE DETAIL ON THIS SHEET.

PER RAIN GARDEN WATER
QUALITY POND DATA TABLE

(12" MAX.)

LEVEL
T T SURFACE

18" RAIN GARDEN

GROWING MEDIA

(] [2] [=] [*]

INSTALL 6" CDOT CLASS 5 OR 6 AGGREGATE BASE COURSE, MIN L HVEEM VALUE OF 84,

MOISTURE TREATED TO WITHIN 2% OPTIMUM MOISTURE CONTENT AND COMPACTED TO
95% (+3%) MAX DRY DENSITY - MOD. PROCTOR (ASTM D1557/AASHTO T-180)

INSTALL TYPE VL RIP-RAP LEVEL SPREADER. (SEE DETAIL)

INSTALL RIP-RAP. SEE CONCENTRATED IN-FLOW DETAIL.

INSTALL CONCRETE SIDEWALK 4" THICK (SEE DETAIL ON THIS SHEET) 18" (MIN) RAIN GARDEN

GROWING MEDIA

INSTALL CONCRETE PARKING STOP BLOCKS

5] PI=] Y [

INSTALL CONCRETE PARKING AREA 6" THICK (SEE DETAIL ON THIS SHEET)

HANDICAP PARKING SIGN (SEE DETAILS ON THIS SHEET)

HANDICAP VAN PARKING SIGN (SEE DETAILS ON THIS SHEET)
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WITH SECTION 2.5.2 OF THE EL PASO
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SPECIFICATIONS, LATEST VERSION.

L 4000 PSI CONCRETE ON PREPARED
SUBGRADE IN ACCORDANCE WITH
SECTION 2.5.2 OF THE EL PASO COUNTY
ENGINEERING STANDARD
SPECIFICATIONS, LATEST VERSION.

TYPICAL SIDEWALK DETAIL
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PHASE | RAIN GARDEN DETAIL
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3.

SECTION RG-A'

SCALE: NTS
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PAVEMENT SECTION
VEHICLE TRAFFIC AREAS (CONCRETE)

SCALE1"=1.0f

TYPE 'L' OR 'VL' SOIL RIPRAP

REFERENCE URBAN DRAINAGE AND FLOOD CONTROL DISTRICT (UDFCD),
URBAN STORM DRAINAGE CRITERIA MANUAL VOLUME 3, SECTION T-3, FOR FULL
SET OF RAIN GARDEN DETAILS AND SPECIFICATIONS AS IDENTIFIED.
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pH-6875
NITROGEN - 15 ppm (MAX)
PHOSPHORUS - 15 ppm (MAX)

FREEBOARD
-

+ + + + F T T+ T T T T F F T T T T
T T T T T T S e S e e e e e T

SALINITY - 6 mmhos/cm (MAX)

SPILLWAY DETAIL .

- VEGETATION - SELECT PLANTS THAT ARE DROUGHT RESISTANT AND THRIVE IN

SCALE: NTS SANDY SOIL. OPTIONAL: USE NATIVE SEED MIX PER RAIN GARDEN SEED MIX
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Glenn Reese - EPC Stormwater
Area Measurement
1,870 sf

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Based on the contours, this whole orange area is part of the rain garden. And 1889sq ft is shown in the RG calcs, which matches the orange area that I have highlighted. So the runoff will back up into the whole orange area before the rain garden overflows. Meaning that for proper treatment, the whole orange area should have the filter media and be shown as part of the RG.

Engineer 10
Callout
The highlighted area will have the filter media and be shown as part of the RG. Highlighted area is now called out for installation of RG filter media on GEC plan and Alternative Landscaping Plan. Area also fully included in maintenance and easement agreement exhibit.
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Glenn Reese - EPC Stormwater
SW - Textbox
All regions to be utilized as RPA's and SPA's (as shown on pg 105 of the FDR) should have seeding shown on this landscape plan. Update this landscape plan accordingly. 

Glenn Reese - EPC Stormwater
SW - Textbox
Additional requirements per MHFD Detail T-0 (shown on Landscape Plan and GEC Plan):

- All RPA/SPA areas will need to be within a no build/drainage easement (or tract) and discussed in the maintenance agreement and O&M manual. 
- RPA vegetation should be turf grass (from seed [provide appropriate seed mix] or sod).
- Turf grass vegetation should have a uniform density of at least 80%. 
- Irrigation (temp or permanent) is necessary to establish sufficient vegetation and not just weeds.  
- Show suitability of topsoil of RPA and steps for proper preparation of topsoil per recommendations in MHFD detail T-0 Table RR-3
- RPA limits must be shown on GEC Plans (not just FDR) so our SW inspectors and the QSM know that these areas are to remain pervious, vegetated (80%), and irrigated post-construction. Our SW inspectors do not look at drainage reports. 
      - for this req, just include the RR map that is currently in the FDR in the GEC Plan too. 
- Provide a figure showing all proposed UIA, RPA and SPA areas to be utilized for runoff reduction.
      - done. 
- Provide a detail for the UIA:RPA interface that shows the recommended vertical drop of 4”.
- Show signage to be posted in RPAs so maintenance personnel and owners know that the area is a water quality treatment area (not just a regular grassy area and/or an SPA). 


Engineer 10
Callout
Runoff Reduction Standard is no longer employed. Only WQCV Base Design standard is being used for WQ treatment utilizing the two proposed rain gardens.
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