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Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and supervision and are correct to
the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
established by the County for drainage reports and said report is in conformity with the master plan of the
drainage basin. I accept responsibility for any liability caused by any negligent acts, errors or omissions on
my part in preparing this report.

Kiowa Engineering Corporation, 1604

Registered Engineer #19340 7)1
For and on Behalf of Kiowa Engineering Corporation

Developer’s Statement:

I, the Developer, have read and will comply with all of the requirements specified in this drainage report and
plan.

BY; /W L///G} /¥

j/fﬁ:ﬂ/)ﬂﬂy Date

Printed

ADDRESS: Lorson Development, LLC
212 North Wahsatch Suite 301
Colorado Springs, Colorado 80903

El Paso County:

Filed in accordance with the requirements of the Drainage Criteria Manual Volumes 1 and 2, El Paso
County Engineering Criteria Manual and Land Development Code, as amended.

Jennifer Irvine, P.E. - Date
County Engineer/ECM Administrator
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L. General Location and Description

This report serves to summarize the design of the bridge at proposed Lorson Boulevard over
the East Fork [immy Camp Creek {(EFJCC), drainageway within the Lorson Ranch Development. It is
proposed to construct a clear-span arch bridge with soil/riprap bank transitions at the inlet and
outlet sides of the arch. The work along the drainageway will begin approximately 200 feet south of
the centerline for future Lorson Boulevard and extend upstream of the arch approximately 210 feet.
The location of the site is shown on Figure 1.

Prior to completion of the roadway and attendant drainageway facilities and acceptance by
El Paso County, easements and or tracts will be dedicated for the purposes of maintenance access.
The work will take place within three un-platted parcels of land that are within the ownership of
Lorson Development. These parcels cover the future right-of-way for Lorson Boulevard and the
drainageway north and south of the road’s right-of-way. Operation and maintenance of the
drainageway will be the responsibility of the Lorson Ranch Metropolitan District. Upon completion
of a LOMR that accounts for the channel and bridge structures subject to this design, there will be no
residential lots within future Lorson East filings will be platted into the 100-year floodplain.

The bridge over EFJCC at Lorson Boulevard is shown on the design plans. The bridge will be
a clear-span precast structure that has the capacity to pass the 100-year discharge. The ultimate
roadway right-of-way is proposed to be 64-feet. The structure will be 84-feet out-to-out. The
structure is skewed at 15 degrees with the roadway’s centerline. The roadway section shown on the
design plans includes three lanes, Type lIl curb and gutter and 8-foot detached sidewalks. Protective
guardrails as shown on the drawings have been designed in conformance with Colorado Department
of Transportation M-standards. The use of a clear-span structure is consistent with the US Army
Corps of Engineers 404 permit issued for the Lorson Ranch Development that requires that a natural
invert be constructed. Once the bridge and roadway facilities are completed and accepted by El Paso
County, El Paso County will assume maintenance responsibility for the structure and roadway,

The developer intends to request reimbursement for the cost to construct the bridge and
drainageway facilities, or request credit against future drainage and bridge fees. Reimbursement will
be processed in accordance with sections 1.7 and 3.3 of the Drainage Criteria Manual {DCM). The
drainageway facilities will be operated and maintained by the Lorson Ranch Metropolitan District.

H. Project Background

EF]CC is a natural drainageway that stabilized in 2016 with bank linings and grade control
structures shown on the design plans entitled “East Tributary of Jimmy Camp Creek” prepared by
Core Engineering and approved by the County in 2015. The stabilization was required as part of the
land development for The Meadows at Lorson Ranch Filing No. 3 subdivision. Selective sheets of the
design drawings relevant to the Lorson bridge project are contained within Appendix A. The bridge
at Lorson Boulevard is located at approximately station 15+00 of the Core Engineering design plan
and profile.

In April 2015, the City of Colorado Springs adopted an update to the 1987 Jimmy Camp Creek
DBPS. The primary findings and recommendations summarized in the updated 2015 DBPS was the
updating of the watershed’s hydrology and the recommendation for implementation of full spectrum
detention {FSD} within the overall Jimmy Camp Creek watershed. The long-term stable slope
estimated in the 2015 DBPS was used as the basis for the hydraulic design for the facilities shown on
the Core Engineering design drawings. The long-term slope estimated the DBPS was .1 percent
assuming no vertical grade control. The design slope assumed in the Core Engineering design was .3
percent. Present longitudinal slope at the site is approximately .25 percent.
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Though the 2015 DBPS was never adopted by El Paso County, the County is now requiring
development to provide for FSD, as is the City of Colorado Springs. The implementation of FSD is
being accomplished in the County through the adoption of Chapter 6 and Section 3.2.1 of Chapter 13
of the City of Colorado Springs Drainage Criteria Manual, Volume 1.

IH. Previous Reports and Jurisdictional Requirements

The basis for the development of the design has been developed from referencing the
following reports:

1. Lorson Ranch Master Development Drainage Plan (MDDP), prepared by Core
Engineering, latest version (not approved by El Paso County).

2. Jimmy Camp Creek Drainage Basin Planning Study (DBPS), prepared by Kiowa
Engineering, 2015 (not approved by El Paso County).

3. City of Colorado Springs and El Paso County Drainage Criteria Manual, 1987.
4. El Paso County Engineering Criteria Manual, most current version.

5. City of Colorado Springs Drainage Criteria Manual, Chapters 6 and 12, adopted by the
County in 2015,

6. The City of Colorado Springs and EI Paso County Flood Insurance Study (FIS), prepared
by the Federal Emergency Management Agency, effective 1997,

7. FEast Fork Jimmy Camp Creek Conditional Letter of Map Revision, Case Number 17-08-
1043P, approval pending January 2018.

8. Construction Plans for East Fork Jimmy Camp Creek prepared by Core Engineering, July
2015.

Reference 7 provides for the existing condition floodplain and floodway for the segment of
EF]CC subject to this design. The existing condition floodplain has been shown on the design
drawings, and has been modified to show the effects of the bridge crossing at Lorson Boulevard.
Because the bridge structure and channel stabilization measures will occur within the regulatory
floodplain and floodway, a Conditional Letter of Map Revision (CLOMR), will need to be processed
through FEMA as part of gaining the necessary construction approvals for the project. It is anticipated
that the CLOMR will be approved in January 2018. The bridge structure shown on the design plans
was reflected in the CLOMR.

Chapter 6 and Section 3.2.1 of Chapter 13 of the City of Colorado Springs DCM was made part
of Reference 3 by El Paso County Board of County Commissioners Resolution 15-042,

IV, Site Description

The EFJCC floodplain within the design reach is well vegetated with native grasses thatarein
fair to good condition that exists on the floodplain overbanks and within the greater valley in general.
There is very little evidence of active invert degradation or bank sloughing either upstream or
downstream of the proposed arch bridge. Current longitudinal slope through the project is .25
percent. There is presently no base flow in this segment. Topography used in the design was
compiled at a one-foot contour interval and is dated 2015. The topography reflects the channel
stabilization measure constructed in 2016 (Reference 8). There are presently no encroachments into
the floodplain or channel thread associated with man-made structures. There is presently no existing
water, wastewater, gas or electric utilities that impact the construction of the proposed bridge
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however an existing sanitary sewer main along the west overbank of the drainageway that will need
to be protected from disturbance. A future water line is proposed at Lorson Boulevard. The future
water line has been shown on the design plans. Approval of the water and wastewater design plans
would ultimately come from Widefield Water and Sanitation District.

V. Hydrology

Hydrology for use in determining the hydraulics for the bridge structure shown on the plans
were obtained from Reference 7. The 100-year discharges shown in Reference 7 is 5,200 cubic feet
per second. Watershed area at Lorson Boulevard is approximately 10.3 square miles. The watershed
above Lorson Boulevard is mostly undeveloped. Provided on Table 1 is a summary of the peak flows
for existing watershed development conditions for References 2 and 7

The assumption that FSD will be required for all future development is reflected in the use of
the FIS discharges in this design. There is a good correlation between the FIS and DBPS 100-year
discharges for the segment of EFJCC subject to this design. Use of the existing basin condition flow
rates is consistent with the requirements set forth in the annexation agreement between the owners
of Banning-Lewis Ranch and the City of Colorado Springs. The future FSD’s within Banning-Lewis
Ranch will be publicly operated and maintained facilities. The plan and profile that summarize the
peak discharges from Reference 2 are included in the Appendix.

VL Hydraulics

The hydraulic design of the drainageway and bridge as presented on the plans was carried
out using the US Army Corps of Engineers HEC-RAS modeling system. The HEC-RAS model was used
to determine the 100-year hydraulic grade line shown on the plan and profiles. The 100-year profile
for the FIS hydrology has been determined. The location for the proposed 100-year floodplain using
FIS hydrology has been presented on the plan view of the design plans and on the grading plan.
Contained within the Appendix of this report are CLOMR work maps that show the proposed (pre-
project} 100-year floodplains using the FIS hydrology. The location for selected HEC-RAS cross-
sections are shown on the design profile. The HEC-RAS cross-sections are presented on the
floodplain work maps contained in Appendix A. The summary output and cross-section plots for the
HEC-RAS models have been included in the Appendix of this memorandum,.

Based upon the hydraulic analysis the EFJCC channel at the site of the proposed bridge
operates at normal depths of flow, thereby eliminating channel instability associated with super-
critical flow conditions. Velocities for the 100-year discharge range from 3.2 to 5.1 feet per second.
Calculations related to the sizing of the soil/riprap bank and channel sections are contained within
the Appendix of the report. The top of the bank where selective linings have been proposed reflect
the freeboard criteria per Reference 3.

VII.  Design Elements

Presented on the plans associated with this design memorandum are the proposed bridge
and drainageway stabilization measures. Design criteria for the project are summarized as follows:



TABLE 1: SUMMARY OF DESIGN DISCHARGES
PROJECT: EAST FORK JIMMY CAMP CREEK AT LORSON BOULEVARD
PROJECT NO: 17001

DESIGN POINT LOCATION EL PASO COUNTY FIS (1)  JIMMY CAMP CREEK
DBPS
1C-YEAR 100-YEAR 10-YEAR  100-YEAR

{CFS3) (CFS) (CFS) (CFS)

A 800 FT UPSTREAM OF LORSON 2800 5200 1850 4260
BOULEVARD

B 1500 FT DOWNSTREAM OF LORSON 2800 5500 1870 4530
BOULEVARD

(1} FIS DISCHARGES USED FOR THE DESIGN OF BRIDGE AND DRAINAGEWAY FACILITIES
(2) ALL DISCHARGES LISTED IN TABLE 1 ARE FOR THE EXISTING WATERSHED CONDITIONS



Channel design slope: .25 percent

Permissible shear stress: main channel

Type M riprap 5.0 psf
Culvert HW to depth ratio: 1.2
Culvert freeboard at inlet 2 feet

A geotechnical investigation was conducted to support the design of the foundation for the
bridge at Lorson Boulevard. The geotechnical report is included within the Appendix. Two soil
borings were drilled at near the location of the proposed footings for the bridge. Because ofthe depth
to bedrock, deep foundations are proposed using driven H-piles. Claystone bedrock was encountered
at a depth of 44 feet in test boring 4. The top of piling as designed will be approximately 5-feet below
the existing invert of the drainageway. A precast bridge section has been chosen that has a 48-foot
clear span and a 13-foot rise. The 100-year discharge can be passed through the bridge at a
headwater to depth ratio of 1. Bridge velocity during a 100-year event is estimated at between 11.3
and 15.0 feet per second. The soil borings have been included in this report within Appendix D.

Maintenance access to the north side of the proposed bridge will be provided by means of an
all-weather trail down the existing west channel bank. Access trail will be a minimum of 12-feet in
width.

VI, Construction Permitting

The following permits are anticipated to allow for the construction of the project as shown
on the design plans. A copy of the Lorson Ranch 404 Permit is included within the Appendix.

Notification of project in conformance with 404 permit - USACOE
Floodplain Development Permit -~ Regional Building Department
Grading and Erosion Control Permit (ESQCP} - El Paso County
Construction Stormwater Discharge Permit - CDPHE

MS-4 Construction Permit- El Paso Count

Conditional Letter of Map Revision - FEMA

1X. Drainage and Bridge Fees

The Lorson Ranch Development and specifically Lorson Ranch East lies wholly within the
Jimmy Camp Creek drainage basin. Drainage and bridge fees have been established by the County
for the fimmy Camp Creek drainage basin for assessment against platted land within the watershed.
The drainageway transitions will be public and are considered reimbursable or creditable against
drainage fees owed when land within Lorson East is platted pending approval through the DCM
reimbursement process. Construction of the bridge at Lorson Boulevard will be creditable against
bridge fees owed pending approval through the DCM reimbursement process.

The current 2017 drainage and bridge fees for the Jimmy Camp Creek drainage basin are as
follows:



Drainage Fee: $16,270 per all impervious acres
Drainage Fee Escrow (BOCC Reas.16-320}  $7.285 per acre

Total Drainage Fee $23,555 per acre
Bridge Fee: $761 per acre
X. Phasing

Construction of the drainage and bridge facilities shown on the plans is to be completed all at
once and no phasing of the construction is proposed. The construction will commence prior to or
concurrent with the development of the first filing within Lorsen East. Plans are to commence with
construction in Spring 2018 with substantial completion in Fall 2018.
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Hydrologic and Hydraulic Calculations
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- TABLE 10-6

o,
s

RIPRAP REQUIREMENTS FOR CHANNEL LININGS #+#

VSO'17/(SS~1)O'66* " Rock Type #%*

(stl/2/sec)

1.4 to 3.2 éL
3.3 to 3.9
4.0 to 4.5
4.6 to 5.5

5.6 to 6.4

' g = o= oo

* where:

Vv = mean channel flow velocity, in fps;
S -
S = longitudinal channel slope, in feet per foot
(ft/ft); and
Sg = specific gravity of stone (minimum S, = 2.50)

*%  Table valid only for Froude number of 0.8 or less and side
slopes no steeper than 2h:lv.

*%% Type VL and L riprap may be buried after placement to
reduce vandalism.
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CONISPAN®

BRIDOGESYSTEMES
STANDARD CONISPAN® BRIDGE UNITS
WATERWAY AREA {FT.) WEIGHT (TONSIFT.)

e SPAH (FEET) i SPAH FEET)
Flfw|wiwiniuinlnlm|aiald|oiu|w|tjnldinlelsw|ala]s]a
b I I N SR B 2 O PO O T T N 3 © o S N I 2 I O T S I I B I
4 1425055165 ] »] ¢ # | o o e F IIASIIINIER|LTI) 2] s p | e e ) o o»
Sistldajrrigs|ast e el e o] o] e ILRIRLTIIEB205) r [ £ s 2t 20}
S |EG |78 a7 |1G5|1191409] v { | ¢ | » ] ¢ ¢ [I2|LH1EILIN208[28] ¢ j o] 2| s ]| 72| «
Tlmleztma|sas|ra{rsri13e] » ) ¢ | & | »§ ¢ 1| rejrgl22i23012500386) # 1 21 # ] 2 | 2
S 150 |15 iy NS | w7 M55 21672021 # [ o} # ] o |140{182MI2281244|214{271|405] # { + | ¢ | ¢
G 2 120l 251 1eS | 1OF 1203 | 2B 203 | ¥ § e | & |LEZILBH]2201233(257|320]2851423) 2 | 2 | 2 ]| =
10§ | £ 15T [ 105 | 215 | 251 L 200 | a0d { 3 507 (405 ] = |1se | 2301240 | 260  aee{dorfaqn|sarisariesne] «
HEwe ] ef o] ¢ 2o0lomiaz|aoiaraiets)assl o | ¢ | o] ¢ | ¢ |281|a5014 614 85)501i5281672] »
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Please refer to the precast element specifications for detalled requirements.

Backfill Requirements
Backflll Is a key component of any buried structure,

I-F'w's!red Gmde

e To Roatuay Basal
Flniah Greda ar 240" mi.

CONISRANT Arch

Fil it

Limis of Critivad Backt

Zen g

S4H

HEBO® Arch

1. Pegite malossl must be suffciently sfatla £ aZ0) suppod of tha precastunis,

2. Zona A: Embankmant or ovaril mateial shall be peaperly geaciad and compagled, par project
spaciiealions.

3. Zons B: Struclurs! backfd material per CONISPAN Sez BEBO® spacifoations. (Genarally, 2 wellgracsd
angular sand or gravel pkced in 8" and compaciad to 85% of the maximum vy density, per
AASHTO T.99 speciteaton.)

4, Joae C: Readway base and susca maknials, por projoct spagifeaiions.
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PRECAST BRIDGE UNITS

Uﬂk/"’mj

ENGINEERED SOLUTIONS

Precast Details

FOOTING WIOTH
AS REQUIRED

f
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KEMAY

/-aam

VIHGWALL 2,

END HEIGHT
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Buried Structure vs. Bridge-at-Grade

3-SICED BURKED
STRECTURE
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Lorson Ranch 404 Permit
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REPLY TO
ATTENTION OF

DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT, U.S. ARMY CORPS OF ENGINEERS
SOUTHERN COLORADO REGULATORY OFFICE
200 S. SANTA FE AVENUE, SUITE 301
PUEBLO, COLORABO 81003

September 7, 2017
Reguiatory Division

SUBJECT: Action No. SPA-2005-00757; Modification o the Lorson Ranch Permit in El
Paso County, Colorado

Elizabeth Kliein

Kiowa Engineering

1604 South 21st Street
Colorado Springs, CO 80804

Ms. Klein:

The U.S. Army Corps of Engineers (Corps) is in receipt of your letter dated August 3,
2017, requesting a modification to the Depariment of the Army permit for the discharge
of dredged and fill material into waters of the United States associated with Lorson
Ranch. This includes the bridge construction and stream configurations and updating
delineation for upland swale in the Lorson ranch development, Fountain, El Paso
County, Colorado.

We have reviewed and hereby approve your request. Action Number SPA-2005-
00757 is modified as follows: This includes approval of the Special Condition 1 - Lorson
Blvd. & Fontaine Bivd. bridge design and stream configuration, Special Condition 2 ~no
action required; and Upper Reach ltem #2 Stabilization ~ No permit required.

Replace the project description on page one of your permit with: Insert the approved
designs into the Permit as an attachment fo the Special Condition 1.

The expiration date of your is still September 30, 2021.

This modification is effective immediately. All other terms and conditions of the original
permit remain in full force and effect.



If you have any questions concerning this letter, please contact me at (719) 543-6915 or

by e-mail at Van.A.Truan@usace.army.mil.

Sincerely,

TRUANVAN.A e ssezso

LLAN.123142 sodmommiomiin

2150 . Bem

Van Truan

Chief, Southern Colorado
Regulatory Branch

5
Oate: 20170907 031545 0600
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Engineering Carporation

August 3, 2017

Mr. Van Truan

U. S. Army Corps of Engineers

200 South Santa Fe Avenue Suite 301
Pueblo, Colorado 81003

Re:  SPA Actien No. 2005 00757
Lorson Ranch East Fork Jimmy Camp Creek Permit Modification Amendment No.1
El Paso County, Colorado
(Kiowa Project No, 16031)

Dear Van:

Following our telephone conversation of last January, we are submitting a Permit Modification
Amendment No. 1 for the above-mentioned project on behalf of Lorson Development and
requesting your concurrence.

Action Number 2005 00757 Modification Amendment Request No. 1

Project impacts for the East Fork Jimmy Camp Creek on the Lorson Ranch were originally
authorized under the above-mentioned Action Number by the Pueblo Regulatory Office on
September 22, 2006 with an expiration date of December 31, 2009. The permit authorized chamel
bank linings, grade control structures and two roadway crossings for three segments for the entire
length of the East Fork Jimmy Camp Creek on the Lorson Ranch. See Exhibit 1, Permit Modification
Amendment 1 Map (attached) for location of existing, proposed, and future activities discussed
here.

The central stream segment, designed as a
reconfigured reach (Item#1 on Exhibit 1} was
completed in about 2007 or 8. Subsequently, a
construction standstill in 2009 occurred with
no further activity. It appears that the permit
has been extended twice, first to September
2001 and then to September 2021.

At that time, about 3,600 linear feet of
reconfigured trapezoidal channel consisting of
100-Year riprap bank linings and grouted
grade control structures were completed
{Photograph #1). The bottom width was
i designed at about 60-feet wide and the top
width was about 180-feet wide. Currently, the reconfigured channel is vegetated with upland
vegetation with areas of exposed rock on the bank linings and grouted drops structures.

The purpose of this Modification Amendment is to address and clarify Special Conditions in the
permit and summarize all future activities that were originally authorized in this permit An

16031C0EPerModAmend.docx
1804 South 21 Btrest, Colorado Springs, Calorado 80994-4?08
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additional Modification Amendment Request will be submitted in the future to address remaining
authorized activities.

Special Condition 1

Per Special Condition 1, final design drawings
for Fontaine Boulevard and Lorson Boulevard
Bridges need to be submitted for review and
approval 60 days prior to construction. At this
time, we are transmitting final design
drawings for the proposed Fontaine Boulevard
and Lorson Bridges (see attachments.}

The proposed Fontaine Boulevard Bridge
(Item #3) will be a 48-foot span, 130-foot long
by 14-foot high arched Contech pre-cast
bridge and pre-cast headwalls with an
ungrouted rock invert. This bridge will be
constructed over the north termination of the LRI :
existing reconfigured trapezoidal channel reach (Photograph #2). Minor modifications to the
reconfigured channel in the vicinity of the bridge will be necessary to link the existing
improvements to the proposed bridge. '

The proposed Lorson Boulevard Bridge (Item #4) is currently in final design and is expected to be
constructed in the early spring of 2018. The location of Lorson Boulevard Bridge will be over the
reconfigured channel at about the location of Photograph #1. The Lorson Boulevard Bridge willbe a
48-foot span, 84-foot long by 13-foot high arched Contech pre-cast bridge and pre-cast headwalls
with an ungrouted rock invert. Similar to Fontaine Boulevard Bridge, minor modifications to the
reconfigured channel under the bridge will be required to match the existing condition.

Special Condition 2

This Special Condition refers to the lower stream preservation reach (Item #5 on Exhibit 1} thathas
not yet been designed. This reach will be about 3,900 linear feet of three-to-one riprap banklinings
in select locations with possibly one to several grade control structures. We anticipate the bottom
width of the channel will be less than 20-feet. The design concept for this reach is to retain the
stream alignment, to avoid future channel incision and to lay back nearly vertical banks to three-to-
one. Modifications to this channel segment are anticipated to be minimal.

The Lorson Ranch has been delineated twice during the permitting process. The original
delineation by Savage and Savage in 2002 for the overall project delineated both the Mainstem
jimmy Camp Creek and the East Fork Jimmy Camp Creek. Subsequently, the Mainstem Hmmy Camp
Creek was permitted and completed under Action No. 2002 00701. The East Fork Jimmy Camp
Creek in the Lorson Ranch was again delineated in March 7, 2006 by AG Environmental Services,
Inc. under Action No. 2005 00757. The existing delineations for this reach will be reviewed and
verified for current conditions. The existing delineations for this reach will be reviewed and verified
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for current conditions. Improvements for this segment will be addressed in a future permit
modification amendment.

Upper Reach Item#2 Stabilized Channel

The upper reach (ltem#2 Photograph# 3) was
originally a portion of the stream
reconfiguration reach. This upper segment
was not and currently is not wetland or a
water of the US. This reach is a vegetated
swale with upland vegetation and lacks a bed
and bank configuration. The permit requests
the channel design for this reach for clarity.

Prior to design, this reach was re-evaluated by
Kiowa according to current criteria with the
result being that channel reconfiguration is no &% : AR,
longer required. A stabilized floodplain section can approprlate!_v be apphecl here with three smail
sloping grouted boulder drop structures 6-foot long, 2,900 linear feet of low flow soil/rock and
TRM lined channel and 1,020 linear feet buried rock/soil bank linings in select locations on outside
bends. The bottom width of the low flow channel will be 25-feet and the top-width will be 43-feet.
The stabilized floodplain section allows for the preservation of the stream alignment and prevents
future channel incision. The overall design will provide an alternative with significantly less
environmental impact than a reconfigured channel This portion of the work will be constructed in
an upland swale and therefore is non-jurisdictional, but design plans are being submitted per
permit request for review and approval by the COE 60 days prior to construction.

Please let us know if you need more information.

Sincerely,
KIOWA ENGiNEEF{ING CORPORATION

Z%@’ovﬂu Kl
Elizabeth A. Klein
Certified Wetland Scientist

Encs. Exhibit 1
Fontaine Boulevard Bridge and East Fork Jimmy Camp Creek Channel Design Drawings

Lorson Boulevard Bridge

cc: Jeff Mark, Lorson Development
Richard Schindler, Core Engineering
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DEPARTMENT OF THE ARMY PERMIT

Permittes Lorson LLC nominee for lLorson Conservation Inyestment 1, LLLP

Parmit No. 2005 00757

'ssuing Office Albuguergue District Corps of Engineers

NOTE: The term "you” and its derivatives, as usad in this parmit, means the parmittes or any future transferee. The term
"this office” refers to the appropriate district or division offica of tha Corps of Englneers having Jurisdiction over the permitted
aclivity or the appropriate official of that offica acting under the authority of the commanding officer.

You are authorized to perform work in accordance with the tarms and conditions specifisd below.

Project Description:.  The work includes modifying the lower 3,110 linear feset of
stream with bank protection while preserving the stream alignment
(stream preservation reach), and reconfiguring the upper 5,825 linear
feet of the stream (reconfiguration reach). Specifically:

In the lower stream preservation reach, about 3,110 linear feet will be
treated on one or both banks by regrading the overbank to 3H:1V and
treating with concrete or synthetic matting with seeded topsoil beneath
the mat. About 350 linear feet will be treated with stone toe
protection with soil coir lifts. One or two grade control structures
may be built to provide protection from future channel incision,.

in the upper reconfiguration reach, a breached stock pond dam will be
removed. About 4,025 linear feet of the upper channel will be
reconstructed with a bottom width of about 40 feet, aside slopes no
steeper than SH:1V, and a natural channel bottom. The new channel side
siopes will be protected with a mat material that will provide stabiligy
winile allowing establishment of vegetation. Eleven boulder grade
control structures will be built.

The upper 1,800 linear feet of the channel is actually an upland swale
and is not a water of the U.Sg. However, it’'s channel design is included
in the permit for clarity.

Two road crossings will be built in the upper reach for Lorson Boulevarc
. and Fontaine Boulevard. These structures will be two or three concretes
arch, natural bottom spans. 2 temporary construction crossing may be
built in the upper stream portion.

The project will be constructed in accordance with the attached
drawings, entitled, “Lorson Ranch channel modification in Easgt Tributaxry
of Jimmy Camp Creek near Fountain, E1 Paso County, Colorado, Application
by: Lorson LLC, Application No. 20605 00757," sheetg 1 through 16, dated
May X7, 2008.

ENG FORM 1721, HOV 86 EBITION OF SEP 82 IS OBSOLETE. 33 CFR 325 (Appendix Al

H



oject tocation:  In the East Tributary of Jimmy Camp Creek and adjacent
tlands in the east portion of the Lorson Ranch development located
st of the intersection of Fountaine Boulevard and Marksheffel Road
ar Fountain, El Paso County, Colorado, Sections 13, 14 and 23,
wnship 155, Range 65W (38° 44.1° N Latitude, 104° 37.9' W Longitude! .

(1)
oy

A
+

b

b1 LY (D
0

Permit Conditions:

Gerneral Conditions:

3. The ime fimit for completing the work authotized ends on _Decembey 31, 2009 . you find that you need more
time to complete the authorized activity, submit your requast for a time extension o this offica for consideration atleast one monts

before fite above date is reached.

2. You must maintain the activity authorized by this parmit in good condition and in conformance with the terms and conditiors
of this permit. You are not refteved of this requirement if you abandan the permitted activity, although you may make a good fais-
iransfer o a third party in compliance with General Condition 4 below. Should yous wish to ceass to malintain the avthorized activity
or should you desire to abandon it without 4 good falth transfer, you must obtain a modification of this permit from this office, which
ritaty require restoration of the area.

3. if you discover any previously unknown historic or archedlogical remalns while accomplishing the activity authorized by inis
perniit, you must immediately notify this office of what you hava found. We will initiate the Federal and state coordnation regures
to determine if the remains warrant a recovery effort or f the site Is eligible for listing in the National Register of Historlc Pizcas,

4. i you sell the property associated with this permit, you must obtain the skgnature of the nsw owner in the space provided ar:
forward a copy of the permit to this offica to valldate the transfer of this authorization.

5. if a conditioned water quality ceriification has been issusd for your project, you must comply with the conditions specified in
the certification as spacial conditions to this permit. For your convenlence, a copy of the certification is attached if contains such

conditions.

8. You must allow representatives from this office o inspect the authorized activity at any time deemed necessary o ensure 12
it is being or has been accompiished in accordance with the terms and conditions of your permit,

Spaclal Conditions:

After 2 detailed and careful review of all of the conditions contained in this parmit, the permittee acknowledges that, aithough
said conditions were required by the Corps of Enginesrs, nonetheless the permittes agreed to those condiions voluritarity to
facifitate issuance of the permit; the permittee will comply fully with ali the terms of all the permit conditions,

> Finai bridge designs for Fontaine Boulevard and Lorson Boulevard
will be submitted to the Corps of Engineers for review and approval 50
days prior to start of each bridge comstruction. Project constructicn
of each structure may begin upon the Corps of Engineers’ issuance of =

gtart-of -work authorization.

The bank armoring for the stream preservation (lower) reach will pe
ungrouted stone toe with coir fabrie lifts or similar materials. A

'\.ﬁ.’.-\:j.l. " y .
final design for the stream preservation reach, including vegetation
srecies list, will be submitted to the Corps of Engineers for review a==

D e e ahe T D

3% ]



approval §0 days prior to start of bank armoring construction. Projecs
ccnstruction may begin upon the Corps of Engineers’ issuance of a starg-
sf-work authorization.

A

2. The bank armoring for the reconfiguration (upper) reach will be
armorflex, gecgrid, or similar materials. The bank armoring will be
tovered with at least 6 inches of topsoil and seeded with grasses. 7Tre
sculder grade control structures will be ungrouted. & final design for
the reconfigured channel reach, including vegetation species list, will
pe submitted to the Corps of Engineers for review and approval 60 days
prior to start of channel construction. Project construction may begin
ucon the Corps of Engineers’ issuance of a start-of-work authorizatior.

£ Sloping boulder grade control structures will be ungrouted and
igned to allow bassage of small fish. For the stream praservation
wer) reach, the location of grade control structures and their design
i be submitted to the Corps of Engineers for review and approval &¢

=

prior to the start of grade control structure construction.

Erosion control measures will be implemented to prevent upland
rcsion into the East Tributary of Jimmy Camp Creek. All upland arcas
“isturbed by the permittee or their (sub)contractors located within 2¢°
L of the stream will bhe treated with erosion control measures
iluding placing topsoil, seeding, and mulching within 21 calendar davs
ter final grading or final earth disturbance or in accordance with +ns
osion control plan required by El Paso County. An erosion control
ail or a summary of the County’s approved plan will be provided to the
rps of Engineers within &0 daye of permit issuance.
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Noxious weeds will be controlled in all project-disturbed areasg
2tzin 200 feet of the stream during the 5-year maintenance period. 2
o for such control will be provided to the Corps of Engineers withiz
days of permit issuance, for review and approval .

-
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Cr bt b s
10

W oot
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A detailed mitigation plan will be provided to the Corps of
ineers within 60 days of permit issuance, for review and approval
S¥ Lo start of project construction. Project construction may begi-
2 the Corps of Engineers’ issuance of a start-of-work authorizatior.
plan will provide for the mitigation of the loss of 4.5¢ acreg cf
b3t

{ .

0 O i

c-and shrubs and the logs of riparian trees. The mitigation work wil:
n in the spring following winter construction {or in the fall

~tilowing summer construction) and be completed within 6 months of
project construction. The plan will include, but is not limited to, ths
feilowing items:

- A typical cross section showing the area to be planted with
ghrubs and trees,

- Planting densities and number and species of trees,

- - Methods and times of year for planting. (If willow stakes are
used. they must be planted with no more than § inches of the stake
exposed above the ground.) And,

- A plan for short and long term management and maintenance of the
mitigation sites, including supplemental tree watering if needed,
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ciacement of failed plantings before the end of the 5-year monitoring
icd, and other contingency needs.
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The mitigation efforts must be maintained for at least 5 years
~uding 5 growing seasons or until the Corps of Engineers has
cermined that the mitigation efforts have been succegsful. Tree
artings will be deemed successful when 80% of the planted trees a=-
ve at the end of the 5-year period. Willow shrub plantings will be
med successful when 50% of the planted shrubs are alive at the end oI

5-yvear period.
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An annual monitoring report of mitigation activities is required
will be sent to the Corps of Engineers by October 31 of each y=ar.
monitoring report will include as a minimum:

- A drawing or sketch showing photographic monitoring points,

- Before and after photographs from fixed photographic location(s;
- A brief digcussion of the overall success, any bare or problem

areas, and a plan to remedy any prcblem areas.
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Z%. A letter of intent from the local governing authority will be
Trovided as financial assurances for construction, and for contmger"v
and mcnitoring of the mitigation for the 5-year monitoring period. n=
asztrances of the mitigation effort will be provided sufficient to hirs
s independent contractor to complete the proposed mitigation should tche
permittee default. The financial assurance for congstruction of the
ﬂz.:lz,ation project will in an amount egqual to 115 percent of the
estimated cost of conetruction. The financial assurance for contingency
and monitoring of the mitigation for the 5-year monitoring period will
pe in an amount equal to 25% of the construction costs and will be o
assure the success of the mitigation. The letter of intent will be
zubmitted toc the Corps of Engineers, for approval, within 90 days of
permit issuance.

1. Any changes to the project must be approved by the Corps of
ngineers through a permit modification prior to the changes being
gle nm,ed.

}.J. m b

~urtier information:

1. Tongressional Authorities: You have been authorized to undertake the activity described above pursuant to:

{ ' Section 10 of the Rivers and Harbors Act of 1895 (33 U.S.C. 403).
{¥X) Section 404 of the Clean Water Act (33 U.8.C. 1344),

e

{ 7 Saction 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S.C. 1413).

2. Limits of this authorization.

This parmit does not obviate the need to obtain ofher Federal, state, or local authorizations required by law.

&,



. This permit does not grant any properly rights or exclusive privilegas,
c. This permit does not authorize any injury ta the property or rights of others.
G. This permit does not authorize interference with any existing or proposed Federal profect.
3. Limits of Fedaral Liabilty. In issuing this permit, the Fedaral Government does not assume any liability for the following:

a. Damages to the permitted project or uses thereof as 2 result of other permitted or unpermitted activiles or from natura:
JaUSes.

. Damages to the permitted projact or uses thersof as  rasult of current or fulure activitiss undertaken byor or: behaif of the
United States m the public Interest.

¢. Damages to persons, property, or to other pemitted or unpermitted activitios or structuras caused by the activity authorized
by this permit.

d.- Design or construction deficiencies associated with the permitted work.

e. Damage claims associated with any future modification, suspension, or revocation of this permit.
4. Reiiance on Applicant’s Data: The detarmination of this office that issuance of thig permit s not contrary to the public interest
was mads In reliance on the information you provided.

5. Reevaluation of Parmit Decigian. Thig office may reevaluate its decision on this permit at any time the circumstances warrant.
Circumnstances that could require a resvaiuation inciude, but are not Imited to, the following:

2. You fall to comply with the terms and conditions of this permit.

b. The information providad by you in support of your permit application proves to have been false, incomgplate, or inaccurate
{See 4 above).

measures ordered by this office, and if you fall fo comply with such diractive, this office may in certain sftuations {such as those
specified in 33 CFR 209.170) accomplish the corractive measures by contract or otherwise and b you for the cost.

5. Extenslons. General condition 1 ostablishes s time imit for the complation of the aclivity authorized by this perimit. Unlass
here are clrcumstances requiring either a prompt completion of the authorized activity or a reevaluation of the public interest
decision. the Corps will normally give favorable consideration to a request for an axtension of this time lmit.

Your signature below, as permities, indicates that you accept and agree to comply with ths terms and conditions of this permit.

‘. 1 .
“?‘-._... j.‘.,~ e it ea . .!'__. . ;’.';.'.f ey
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This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed' balow.

P
.m.
e e .

’/;//az 5-‘-;‘///;4%:- A SQ,}LHA# Reab

Var A, Truan (DATE)
Chief, Southem Colorado Regulatory Office
{for the DISTRICT ENGINEER)

When the struciures or work authorized by this permit are still in existence at the time the property Is traneferred, the terms and
cenditions of this permit wifi continue to ba binding on the new owner(s} of the propertty. To validate tha transfer of this parmit and
the associated iiabilities associated with compliance with its ferms and conditions, have the transferee sign and date below.

{TRANSFERREE) [DATE)



Appendix D
Lorson Boulevard Bridge Geotechnical Soils Borings
NCRS Soil Survey Lorson Ranch
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/" SOILS DESCRIPTION

CLAYEY SAND

CLAYSTONE

SANDY CLAY

N
AR

SILTY SAND

RN

SILTY TO CLAYEY SAND

SYMBOLS AND NOTES

STANDARD PENETRATION TEST - MADE BY DRIVING A SPLIT-BARREL
SAMPLER INTO THE SOIL BY DROPPING A 140 LB. HAMMER 30", IN

. XX GENERAL ACCORDANCE WITH ASTM D-1586. NUMBER INDICATES
NUMBER OF HAMMER BLOWS PER FOOT (UNLESS OTHERWISE
INDICATED).

UNDISTURBED CALIFORNIA SAMPLE - MADE BY DRIVING A RING-LINED
SAMPLER INTO THE SOIL BY DROPPING A 140 LB. HAMMER 30°, IN

XX GENERAL ACCORDANCE WITH ASTM D-3550. NUMBER INDICATES
NUMBER OF HAMMER BLOWS PER FOOT (UNLESS OTHERWISE
INDICATED).

FREE WATER TABLE
DEPTH AT WHICH BORING CAVED

AV
B
E BULK DISTURBED BULK SAMPLE

AUG AUGER "CUTTINGS"

\ 4.5 WATER CONTENT (%) j
( ROCKY MOUNTAIN GROUP ~N Y ™
JOB No. 152808
ARCHITECTS
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Soil surveys contain information that affects land use planning in survey areas,
They hightlight soil limitations that affect various fand 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 poliution 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 fand 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 faws 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 soll quality assessments (hitp://www.nrcs.usda.goviwps/
portal/nres/main/soilsthealthf) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
{(hitps://ofiices.sc.egov.usda.govilocatorfapp?agency=nrcs) or your NRCS State Soil
Scientist (http:/fwww.nres.usda.goviwps/portalinrcs/detail/soils/contactus/?
cid=nrcs142p2_053851).

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 Federai 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 soll survey information.

The U.S. Departmernit 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 alt 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



alternative means for comimunication of program information {Braiile, large print,
audiotape, etc.) should contact USDA's TARGET Cener at {202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of

- Givil 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 soifs and miscellaneous
areas and their location on the fandscape and tables that show soil properties and
imitations 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 marny 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). Soif 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 fandform, 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 sail 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 soil
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 solls In the survey area, they compared the
individual soils with similar scils 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 {andscape into landforms or landform segments that
have similar use and management requiremenis. Each map unit is defined by a
unique combination of soll components and/or misceillansous areas in predictabie
proportions. Some componenis 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 defineation 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 soll 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 smalier
number of measurements of individuat soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratoty measurements, such as those for
content of sand, silt, clay, sait, and other components. Properties of each soil
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 scienfists
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 {o 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 leveis of management
are assembled from farm records and from field or piot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but alsc 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, ali of which help in locating boundaries accurately.



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
dispiayed 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 Unit Legend

" EiPaso Gounty Ares, Colarado (CO625)

Map Unit Symbol "' | .. Map UnitName | Acresin A0l " Percent of AO}

2 Ascalon sandy loam, 1 to 3 12.5 1.5%
percent slopes

3 Ascalon sandy loam, 3to 9 1.0 1.3%
percent slopes

10 Blendon sandy foam, 0 to 3 70.2 8.2%
percent slopes

28 Elficott loamy coarse sand, O to 75.7 8.9%
5 percent slopes

30 Fort Collins loam, 0 to 3 percent 24.8 29%
slopes

52 Manzenst clay loam, 0 to 3 31586 37.0%
percent siopes

54 Midway clay loam, 3 fo 25 37 0.4%
percent slopes

56 Nelson-Tassel fine sandy 1204 16.2%
loams, 3 ta 18 percent slopes

59 Nunn clay loam, 0 to 3 percent 85.4 10.0%
slopes

75 Razor-Midway complex 258 3.0%

104 Vona sandy loam, warm, 0to 3 9.7 1.1%
percent slopes

108 Wiley silt loam, 3 to 9 percent £9.2 10.5%
slopes

Totals for Area of Interest B852.7 100.0%

Map Unit Descriptions

The map units delineated on the detailed soit maps in a soil survey represent the
soils or miscelianeous 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 sail or miscellaneous areas. A map unit is identified and named
according to the taxanomic 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 variabifity 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.
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Most minor soils have properties similar to those of the dominant soil or sails 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 fora
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 ohserved, 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 soiis and
miscellaneous areas on the landscape.

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 fo 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 profites that are almost alike make up a soif 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.

Soiis of cne series can differ in texiure 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
commeonly 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 miscelianeous areas are somewhat simitar
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 miscelianeous areas separately. The
pattern and relative proportion of the soils or miscellanecus 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 paltern and proportion

12



Custom Soil Resource Report

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 iittle or no vegetation. Rock outcrop is an example.
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El Paso County Area, Colorado

Z2—Ascalon sandy loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symhbol: 367q
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free pericd: 130 to 150 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Ascalon and similar soifs: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ascalon

Setting
Landform: Flais
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium and/or eclian deposits

Typical profile
A - 0lo 8inches: sandy loam
Bt - 8 to 21 inches: sandy clay foam
BC - 21 fo 27 inches: sandy foam
Ckt1 - 27 to 48 inches: sandy loam
Ck2 - 48 o 60 inches: loamy sand

Properties and qualities

Slope: 1 to 3 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer fo transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)

Depth fo waler table: More than 80 inches

Freguency of flooding: None

Freguency of ponding: Mone

Calcium carbonate, maximum in profile: 10 percent

Salinity, maximum in profife: Nonsaline to very slightly saline (0.0 to 2.0
mimhos/cm)

Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability cfassification (irrigated): 3e
Land capability classification (nonirrigaled): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Plains LRU's A & B (RO68XY026CO)
Other vegetalive classification: SANDY PLAINS (069BY026CO)
Hydric soil rating: No
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Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

3—Ascalon sandy loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 2tiny
Elevation: 3,870 to 5,960 feet
Mean annual precipitation: 13 to 18 inches
Mean annual air termperature: 46 to 54 degrees F
Frost-free period: 95 to 155 days
Farmfand classification: Not prime farmland

Map Unit Composition
Ascalon and similar soifs: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and fransects of the mapunit.

Description of Ascalon

Setting
Landform: Interfluves
Landform position (fwo-dimensional}: Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked alfuvium and/or calcarecus sandy eollan deposits

Typical profile
Ap - 0 to 6 inches: sandy loam
Bt1 - 6 fo 12 inches: sandy clay loam
Bi2 - 12 to 19 inches: sandy clay loam
Bk1 - 19 to 35 inches: fine sandy loam
BkZ - 35 to 80 inches: fine sandy loam

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacily of the most limiting layer to transmit water (Ksat): Moderately high to
high {0.60 to 5.98 in/hr)
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Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile; 10 percent

Salinity, maximum in profile: Nonsaline (0.1 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0

Available water storage in profile: Moderate {(about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Sandy Plains (RO67BY024CO)
Hydric soil rafing: No

Minor Components

Olnest
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensionafj: Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-sfope shape: Linear
Ecological site: Sandy Plains (RO67BY024CQ)
Hydric soif rating: No

Vona
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional); Side slope
Down-slope shape: Linear
Across-slope shape; Linear
Ecolagical site: Sandy Plains (RO67BY024C0)
Hydric soil rating: No

10—Blendon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3671
Elevation: 6,000 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature; 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmiand classification: Not prime farmiand

Map Unit Composition

Blendon and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Blendon

Setting
Landform: Alluvial fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A - 0to 10 inches: sandy loam
Bw - 10 {o 36 inches: sandy loam
C - 36 to 60 inches: gravelly sandy loam

Properties and qualities
Siape: 0to 3 percent
Depth fo restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Meoderately high to
high (0.60 to 2.00 in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, rmaximum in profile: 2 percent
Available water storage in profife: Moderate (about 6.2 inches)

interpretive groups
Land capability classification (irrigated}: None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Sandy Foothill (R049BY2108C0)
Hydrie soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soif rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric sofl rating: Yes

28—FEllicott loamy coarse sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3680
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F
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Frost-free period; 125 to 145 days
Farmfand classification: Not prime farmland

Map Unit Composition
Ellicott and similar soifs: 85 percent
Estimates are based an observations, descriptions, and transects of the mapunit,

Description of Ellicott

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0to 4 inches: loamy coarse sand
C - 4 fo 60 inches: stratified coarse sand to sandy loam

Properties and quaiities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer fo transmit water (Ksat): High to very high (5.95
to 19.98 infhr)
Depth to water fable; More than 80 inches
Frequency of fiooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive garoups
Land capability classification (irrigated); None specified
Land capability classification (nonirrigated): Tw
Hydrologic Soif Group: A
Ecological site: Sandy Bottomland LRU's A & B (ROB9XY031CO)
Other vegelative classification: SANDY BOTTOMLAND {063AY031CO)
Hydric soif rating: No

Minor Components

Fluvaguentic haplaquoll
Percent of map unit:
Landform: Swales
Hydric soif rating: Yes

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percant of map unit:
Landform: Depressions
Hydric sail rafing: Yes
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30—Fort Collins loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3683
Elevation: 5,200 to 6,500 feet
Mean annual precipifation: 14 to 16 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmiand classification: Prime farmiand if irrigated

Map Unit Composition
Fort collins and similar soils: 85 percent
Estimates are based on observations, descriptions, and fransects of the mapunit.

Description of Fort Collins

Setting
Landform: Flats
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: L.oamy alluvium

Typical profile
A - 0to 8inches: loam
Bt- 9 fo 16 inches: clay loam
Bk - 16 to 21 inches: clay loam
Ck - 21 to 60 inches: loam

Properties and qualities

Siope: 0 to 3 percent

Depth o restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most fimiting layer to transmif 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, maximurm in profile: 15 percent

Salinity, maximurmn in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm}

Available waler storage in profife: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated); 2e
Land capability classification {nonirrigated): 4e
Hydrologic Soil Graup: B
Ecological site: Loamy Plains (R0O87BY002C0O)
Other vegetative classification: LOAMY PLAINS (069AY006CQ)
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Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit;
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soil rating: No

52—Manzanst clay loam, 0 fo 3 percent slopes

Map Unit Setting
National map unit symbol: 2wédnr
Elevation: 4,060 to 6,660 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 50 1o 54 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Prime farmiand if irrigated

Map Unit Composition
Manzanst and similar soifs: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and {ransecis of the mapunit.

Description of Manzanst

Sefting
Landform: Terraces, drainageways
Landform position (three-dimensional): Tread
Down-slope shape: lLinear
Across-slope shape: Linear, concave
Parent material: Clayey alluvium derived from shale

Typical profile
A - 0to 3inches: clay loam
Bt - 3to 12 inches: clay
Btk - 12 to 37 inches: clay
Bk1 - 37 to 52 inches; clay
BkZ - 52 fo 79 inches: clay

Properties and qualities
Slope: 0 to 3 percent
Depth to reslrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer fo transmit water (Ksal): Moderately lowlo
moderately high (0.06 to 0.20 infhr)
Depth to water table: More than 80 inches
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Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, rmaximum jn profile: 15 percent

Gypsum, maximurm in profite: 3 percent

Safinity, maximum in profile: Stightly saline (4.0 to 7.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 10.0

Available waler storage in profife: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soit Group: C
Ecological site: Saline Overflow (RO67BY037C0)
Hydric soil rating: No

Minor Components

Ritoazul
Percent of map unit: 7 percent
Landform: Drainageways, interfluves
Landform position (three-dimensional); Rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey Plains (RO87BY042C0)
Hydric soil rating: No

Arvada
Percent of map unit: 6 percent
Landform: Dralnageways, interfluves
Down-slope shape: Linear
Across-siope shape: Linear
Ecalogical site: Salt Flat (RO67XY033C0)
Hydric soil rating: No

Wiley
Percent of map unif: 2 percent
Landform: Interfluves
Down-slope shape: Unear
Across-slope shape: Linear
Ecological site: Loamy Plains {RO67BY002CQO)
Hydric soil rating: No

54—Midway clay loam, 3 to 25 percent slopes

Map Unit Setting
National map unit symbol: 368y
Elgvation: 5,200 fo 6,200 fest
Mean annual precipitation:: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmiand classification: Not prime farmland
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Map Unit Composition
Midway and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Midway

Setting
Landform; Hills
Landform position (three-dimensional). Side slope
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Slope alluvium over residuum weathered from shale

Typical profile
A -0to 4 inches: clay loam
C-4to 13 inches: clay
Cr- 13 to 17 inches: weathered bedrock

Properties and qualities

Slope: 3 to 25 percent

Depth fo restrictive feature: 6 to 20 inches to paralithic bedrock

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer fo transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 inhr)

Depth to waler table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profife: 15 percent

Salinity, maximum in profile: Very slightly saline to moderately saline (2.0 {0 8.0
mmhos/cm)

Sodium adsorpfion ratio, maximum in profile: 15.0

Available water storage in profile: Very low (about 2.2 inches)

interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): Te
Hydrologic Soif Group: D
Ecological site: Shaly Plains LRU's A & B (RO69XY046CQ)
Other vegetative classificafion: SHALY PLAINS (069AY046CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rafing: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric sofl rating: Yes
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56—Nelson-Tassel fine sandy foams, 3 to 18 percent slopes

Map Unit Setting
National map unit symbol: 3690
Elevation: 5,600 to 6,400 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 fo 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Nelson and similar soifs: 45 percent
Tassel and similar soifs: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nelson

Setting
Landform: Hills
Landform position {three-dimensional); Cres!, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous residuum weathered from interbedded sedimentary
rock

Typical profile
A - Oio §inches: fine sandy loam
Ck - 5o 23 inches: fine sandy loam
Cr- 23 fo 27 inches: weathered bedrock

Properties and qualities

Siope: 3 fo 12 percent

Depth to restrictive feature: 20 to 40 inches {o paralithic bedrock

Natural drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low fo high
{0.06 to 2.C0 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profila; 10 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0to 2.0
mmhosfem)

Available water sforage in profile: Very low {about 2.8 inches)

interpretive groups
Land capabilily classification (irrigated): 4e
Land capability classification (nonirrigated). 6e
Hydrologic Soil Group: B
Ecolegical site: Shaly Plains (RO678Y045C0)
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Other vegelative classificalion: SHALY PLAINS (069AY046C0)
Hydric soil rating: No

Description of Tassel

Setting
Landform: Hills
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous slope alluvium over residuum weathered from
sandstone

Typical profile
A - 0 fo 4 inches: fine sandy loam
C -4 to 10 inches: fine sandy loam
Cr- 10 to 14 inches: weathered bedrock

Properties and qualities
Slope: 3 to 18 percent
Depth to restrictive feature: 6 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting fayer to transmit water (Ksat): Moderately high (0.20
fo 0.60 infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: Mone
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification {irigated): None specified
Land capability classification {nonirrigated): 6s
Hydrologic Soif Group: D
Ecological site: Shaly Plains (RO67BY045CQ)
Other vegetative classification: SHALY PLAINS (069AY046C0)
Hydric soil rating: No

Minor Components

Other soiis
Percent of map unit:
Hydric soif rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes
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58-—Nunn clay loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3693
Elevation: 5,400 to 6,500 feet
Mean annual precipitation: 13 t6 15 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Prime farmiand if irrigated

Map Unit Composition
Nunn and similar sofls: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nunn

Setting
Landform: Terraces, fans
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Mixed alluvium

Typical profile
A -0fo 12 inches: clay loam
Bt - 12 to 26 inches: clay loam
BC - 26 fo 30 inches: clay loam
Bk - 30 to 58 inches: sandy clay loam
C-58to 72 inches: clay

Properties and qualities

Slope: 0to 3 percent

Depth fo restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksaf): Moderately low to
moderately high (0.06 to 0.20 infhr)

Depth to water fable: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profife: 2 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profife: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated); 2e
Land capabifity classification (nonirrigated): 3c
Hydrologic Soil Group: C
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Ecological site; Clayey Plains LRU's A & B (R069XY(042C0)
Other vegetative classification: CLAYEY PLAINS (065AY042CO0)
Hydric soif rating: No

Minor Components

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

75—Razor-Midway complex

Map Unit Setting
National map unit symbol: 369p
Elevatfon: 5,300 to 6,100 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmiand classification: Nof prime farmland

Map Unit Composition
Razor and similar soils: 50 percent
Midway and simifar soils: 30 percent

Estimates are based on observations, descriptions, and fransects of the mapunit.

Description of Razor

Seftting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, linear
Across-slope shape: Linear

Parent raterial: Clayey slope alluvitm over residuum weathersd from shale

Typical profite
A - 0fo 4 inches: stony clay loam
Bw - 4 to 22 inches: cobbly clay loam
Bk - 22 o 28 inches: cobbly clay
Cr - 29 fo 33 inches; weathered bedrock

Properties and qualities
Siope: 3 to 15 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Medium
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Capacity of the mast limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.08 to 0.20 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 5 percent ‘

Salinity, maximum in profife: Moderately saline to strongly saline (8.0 to 16.0
mmhosfom)

Sodium adsorption ratio, maximum in profile: 15.0

Available water storage in profite: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrelogic Soll Group: D
Ecological site: Alkaline Plains LRU's A & B (ROB2XY047CO)
Other vegetative classification: ALKALINE PLAINS (089AY047CQ)
Hydric soif rating: No

Description of Midway

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
" Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Slope alluvium over residuum weathered from shale

Typical profile
A - {o 4 inches: clay loam
C -4 to 13 inches: clay
Cr- 13 to 17 inches: weathered bedrock

Properties and qualities

Slope: 3 to 25 percent

Depth to restrictive feature: 6 to 20 inches to paralithic bedrock

Natural drainage class: Well drained

Runoff class: Medium

Capacily of the most limiting layer to transmit wafer (Ksat); Moderately low to
moderately high (0.06 to 0.20 infhr)

Depth fo water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximurn in profile: 15 percent

Gypsum, maximum in profife: 15 percent

Safinity, maximum in profile: Very slightly saline to moderately saline (2.0t0 8.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 15.0

Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrfgated); None specified
Land capability classification {nonirrigated): Te
Hydrologic Soil Group: D
Ecological site: Shaly Plains LRU's A & B (RO63XY046C0O)
Other vegetative classification: SHALY PLAINS (069AY045CQ)
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Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soll rating: No

104—Vona sandy loam, warm, 0 to 3 percent siopes

Map Unit Setting
National map unit symbol: 21518
Elevation: 3,580 to 6,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 50 to 54 degrees F
Frosi-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Vona, warm, and simifar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapuni,

Description of Vona, Warm

Setting
Landform: Sand sheets
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side siope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian sands

Typical profile
A - 0to §inches: sandy loam
Bt1 - 5 to 12 inches: sandy loam
Bi2 - 12 to 17 inches: sandy loam
Bk - 17 fo 41 inches: sandy loam
BCk - 41 to 79 inches: loamy sand

Properties and qualities
Stope: 0to 3 percent .
Depth fo restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
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Capacily of the most limiting layer to transmit water (Ksat}: High (2.00 t06.00
in/hr)

Depth fo water table; More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Gypsum, maximum in profile: 2 percent

Safinity, maximum in profile: Nonsaline to slightly saline (0.5 to 4.0 mmhos/cm)

Sodium adsorption ratio, maximum in profite: 2.0

Available water storage in profile: Moderate (about 7.2 inches)

Interpretive groups

Land capability cfassification (irrigated): 4e

Land capability classification (nonirrigated): 4e

Hydrologic Soil Group: A

Ecological site: Sandy Plains (RO67BY024C0)

Other vegetative classification: |Loamy, Dry (GO67BW019C0), Sandy Plains #24
(0687XY024C0O_2)

Hydric soif rating: No

Minor Components

Valent, warm

Percent of map unit: 5 percent

Landform: Sand sheeis

Landform position (two-dimensional): Shoulder, backslope

Landform position (three-dimensional): Crest, side slope

Down-siope shape: Convex

Across-slope shape: Convex

Ecological site: Deep Sand (RO67BY015C0)

Other vegelative classification: Sandy, Dry (G087BW026COQ), Deep Sands #15
(067XY015C0O_3)

Hydric soil rating: No

Olnest, warm
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional}: Summit, backslope
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear
Across-sfope shape: Linear
Ecological site: Sandy Plains (RO67BY024CQ)
Other vegetative classification: l.oamy, Dry (GO67BW(19CO)
Hydric soil rating: No

Otero
Percent of map unit: 5 percent
Landform; Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, head slope
Down-siope shape: Linear
Across-slope shape: Linear
Ecological site: Sandy Plains (R067BY024CO)
Other vegetative classification: Loamy, Dry (G087BW019C0O), SANDY PLAINS
(067XY024C0O_1)
Hydric soif rating: No
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108—Wiley silt loam, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 367b
Elevation: 5,200 to 6,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Not prime farmiand

Map Unit Composition
Wiley and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wiley

Setfing
Landform: Hills
Landform position (three-dimensional): Side siope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Calcareous silty eclian deposits

Typical profile
A -0lo 4 inches: silt loam
Bt- 4 o 16 inches: silt loam
Bk - 16 ip 60 inches: silt loam

Properties and qualities

Slope: 3 to 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Weli drained

Runoff class: Medium

Capacily of the most limiting layer to transmit water (Ksat): Moderately high to
high {0.80 to 2.00 in/hr)

Depth fo water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Safinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhosfom)

Available water storage in profile: High {about 11.5 inches)

interpretive groups
Land capability classification (irrigated): 4e
Land capabifity classification (nonirrigated): 6e
Hydrologic Soit Group: B
Ecological site: Loamy Plains (RO67BY002CO)
Other vegetative classification: LOAMY PLAINS (06SAY006CO)
Hydric soil rating: No
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Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soif rafing: No
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