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- WEICC CONCULTING ENGINEERG, INC.

1815 North Tejon Colorado Springs, Colo. 80907 (303) 634-0373 4

July 14, 1980

Mr. Dewitt Miller

Director of Public Works

P. 0. Box 1575

Colorado Springs, Colorado 80901

Dear Mr. Miller:

§
g
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Reference is made to the Master
Drainage Study of Black Canyon Drainage
Basin, dated February 7, 1980. 1In review-
ing this report with Mr. Gromko, we have
decided that additional stabilization
should be installed at the point where the
Black Canyon Drainage enters Fountain Creek.
This stabilization should be either large
rip-rap or the placement of rock gabion
baskets with an estimated cost of $10,000.00.
This additional item would increase the re-
commended drainage fee from $1000.00 per
acre to $1013.00 per acre.

Please include this letter as an |
amendment to the original drailnage report.

Sincerely, E

WEISS CONSULTING ENGINEERS, INC.

\QCXMwJLQ¢A/

G. JY Weiss
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WEICS CONCULTING ENGINEERS, INC.

1815 North Tejon Colorado Springs, Colo. 80907 (303) 634-0373

February 7, 1980

Mr. Dewitt Miller

Director of Public Works

P. 0. Box 1575

Colorado Springs, Colorado 80901

Dear Mr. Miller:

Transmitted herewith is an Engineering Study of
the Black Canyon Drainage Basin, located west of the
Garden of the Gods Park and north of Manitou Springs.

This report includes an overview of the basin
geology, the rainfall runoff characteristics, calcu-
lations for the 5 year and 100 year storms in the
developed state and the recommended drainage improve-
ments for the basin.

The study may be used as a master guide for drain-
age improvements within the basin. The included rec—
ommendations should be used as a guide, not as an in-
flexible design. The final size of all structures
should be determined by the conditions found at the
time of final design.

Sincerely,
WEISS CONSULTING ENGINEERS, INC.

° R
G. ﬁ& Weliss P.E. 4124}%::” _"‘
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SCOPE AND REQUIREMENTS OF THE STUDY

The BlacKk Canyon Drainage Basin has not been studied
as a complete unit, insofar as can be determined. A re-—
port was prepared in 1972 by Leigh Whitehead and Associates
for B & H Development Company of Colorado Springs.

The Rampart Road system was installed through a por—
tion of the basin a number of years ago. The Castle Con-
Crete Company has an access road and a rock quarry in the
basin. The Black Canyon Picnic Grounds is located within
the area. No land development has taken place on the site
at this time, but several roads have been cut in prepara-—
tion for the proposed Cedar Heights Development.

The purpose of this study was to determine the loca-
tion and capacity of existing drainage structures, compute
the 5 year and 100 year storm flows for the developed
state, determine the size and location of any required new
drainage structures and recommend a drainage fee for the
basin.

The basin is almost totally undeveloped at this stage
and the drainage study is based upon the proposed develop-
ment, as shown on the Master Plan for Cedar Heights.

The major drainage channels through the basin were
established by nature and consist mostly of deep rocky
gullies. No attempt will be made to change these. Drain-
age structures will be added at the road crossings and
some stream bed stabilization will be required at the low-
er elevations.

The structure and channel sizes shown in this report
have been calculated from flows resultlng from the City
of Colorade Springs method of Rainfall-Runoff computations.
These sizes should be recalculated at the time of final
design to insure they fit field conditions at that time.

BASTIN DESCRIPTION

The Black Canyon Drainage Basin contains about 1426
acres or just over 2 sguare miles. The basin is slightly
over 3 miles long and 1 mile wide. It contains portions
of Sections 20, 28, 29, 32 and 33 in Township 13 South,
Range 67 West and portions of Sections 4 and 5 in Township
14 South, Range 67 West. The basin lies on the west side
of Colorado Springs.



The proposed Cedar Heights Development falls within
and consists Of the majority of the basin. Cedar Heights
consists of approximately 1100 acres with only about 750
acres being developable. The land outside the proposed
Cedar Heights project and within the drainage basin con-
sists of Pike National Forest, Castle Concrete, The Navi-
gators, Cave o0f the Winds, Garden of the Gods and several
small private property owners. Only about 40 acres of the
last mentioned land would be considered as developable.
The majority of the basin falls within the City Limits for
Colorado Springs and a small portion at the outlet is
within Manitou Springs.

The basin is well defined with the Camp Creek Drain-
age Basin lying east and Williams Canyon Drainage Basin
lying west of this site. The high elevation on the site
is 8280 and the low elevation is 6200.

The topography consists of ridges and valleys trend-
ing north-south and northwest-southeast and in general,
the area slopes to the south. Numerous and widespread
outcrops are indicative of shallow bedrock and thin resi-
dual/colluvial.

The basin is mountainous in nature. Erosion has
created a fingerlike dralinage system with steep valley
walls separated by gently rolling divides. The slopes are
guite steep. A large part of the basin cannot be develop-
ed into housing, due to its ownership and to the roughness
of the terrain. The part that can be developed will need
to be developed at low density. The only major earthmov-
ing operation required would be for building of roads; the
remainder of the area would be left in its natural condi-
tion, except for the excavation required for house con-
struction.

GEOLOGIC FORMATION, SOIL TYPES

The northern third of the basin is underlain by the
Williams Canyon Limestone of Mississippian Age. The
Williams Canyon is a thick-bedded to massive, crystalline,
hard, dense, gray limestone. This limestone has been
mined or prospected for at about six locations within the
proposed subdivision. This northern area is characterized



by very thin residual/colluvial soils and shallow, re-

sistant bedrock. In general, these soils are thinner on
ridge tops and slopes and thicker at the toe of slopes
and in drainages. The topography in this area consists

of alternating ridges and drainages trending northwest-
southeast.

The southern two-thirds of the basin is underlain
by the Fountain Formation of Permian and Pennsylvanian
Age, and soil materials derived from the Fountain Forma-
tion. The Fountain Formation i1s composed of arkosic con-
glomerates and sandstones with interbedded siltstones and
some shales. The Fountaln Formation is moderately frac-
tured and jointed, and structurally dips rather uniformly
to the southeast. Attitudes of measured bedding plains
ranged in strike from N 5 W to N 70 E and in dip from 5
to 30 degrees toward the southeast. Observations in the
existing exposures indicate a fairly well developed joint
system. The most prominent joint system strikes a few
degrees westerly of north and dips at high angles toward
the southwest and northeast.

For the most part, existing exposures in the Fountain
Formation indicates a relatively shallow residual and
colluvial soil profile over weathered and formational bed-
rock. Due to the relative abundance of sandstones and
conglomerates and their degree of competence and indura-—
tion, residual soils are usually thin over the coarse
grained units. Over the siltstones and shales, the resi-
‘dual soils become somewhat deeper.

Thicker accumulations of colluvial and slope wash
materials have also been tentatively identified. These
deposits generally consist of a mixture of weathered rock
in a sand, silt and clay matrix.

Alluvual deposits are present on the site, mostly in
the form of thin narrow bands in the drainageways and
streams. One large area of alluvium can be found in the
extreme northeast portion of the site.

The geologic information was obtained from the Geo—
logic and Soils Report For Cedar Heights Subdivision by
Lincoln-Devore, dated January 31, 1980.

An S.C.S. soils map is included with this report

showing the classification for the various areas along
with the Hydrologic Group for each. Curve numbers for the
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computations are determined by the soil group number and
type of proposed development. Composite curve numbers

pau | [ i e P T - - 1
were calculated for the sub-basins where different soil

types and, land uses occur.

The upper part of the basin is classified as X17-F
Paunsaugunt-Rock Outcrop Series and falls in Hydrologic
Group D. The lower part of the basin is classified as
I10-F Fort Wingate - Rock Outcrop Series and falls in
Hydrologic Group C.

RAINFALL AND RUNOFF PATTERNS

The basin receives a total precipitation of about 15
inches per vear, with approximately one-third of this
being in the form of snowfall. The snowfall has a much
slower rate of runoff than the average summer thunderstorm.

The ma jor portions of the annual rainfall usually
occur during the months of May, June, July and August.
The storms come in two forms: (1) The slow, four day

"upslope" storm condition, which can produce high prec1—
pitation, but over longer periods of time and (2) the in-
tense thunderstorm, of short duration, but of sometimes
very high intensity. Of these storm types, the high in-
tensity, short duration thunderstorm will produce the
greatest runoff in a small basin and is the storm for
which the City of Colorado Springs drainage structures
have been designed for many years.

The location of this basin is at the face of the
Front Range. The mountainous area does not often receive
the intense thunderstorm considered in the design criteria.
The subject basin is also a considerable distance from the
"ma jor” storm line which the records indicates exists
about 10 miles east of the mountain front. However, the
existing criteria for the City of Colorado Springs is
standard for the entire city and makes no allowances for
this condition.

The method of runoff conputation utilized in this
report is the MODIFIED SCS METHODOLOGY, outlined in the
manual for Determination of Storm Runoff Criteria by the
City of Colorado Springs, dated March, 1977.

The calculations were based upon two different fre-
quencies. A five-year frequency six-hour duration storm
was used with 2.1 inches of precipitation. Calculations
were also made for the one hundred year frequency, six-
hour duration storm using 3.5 inches of precipitation.



The type II A storm 1s a six-hour storm by definition,
vet nearly 66% of the rain actually falls within a one-
hour period. This is a low intensity storm with a very
high intensity burst at about the 1% hour point.

The City criteria states all drainage structures
shall be designed for the 5~-year storm up to and includ-
ing the 500 c.f.s. peak flows for a 100 year storm; there-
after all structures shall be designed to carry the 100-
yvear storm.

The flow arrows on the drainage map show the accumu-
lative flows at various points along the basin. The upper
figure in the box indicates the flow based upon the 5-year
frequency storm. The lower figure indicates the flow
based upon the 100 year storm. No hydrographs were drawn
for the basin and the accumulative flows were based upon
the assumption that all sub-basins upstream from that
point were combined into one larger basin using a compo-
site runoff factor.

For the purpose of this study, 1t was assumed the
storm occurred over the entire basin at the same time.

EXISTING DRAINAGE STRUCTURES AND OUTFALL INTO FOUNTAIN CREEK

A number of small culverts exist under some of the
0ld roads through the area, with most of them being too
small. These will be replaced or added to where a larger
permanent structure is required.

A 6' x 12' concrete box culvert exists under E1 Paso
Boulevard. This structure will be adequate for the 100
yvear flow when proper inlet conditions are provided.

The Black Canyon Drainage Basin outfalls into Fountain
Creek immediately downstream from the 6' x 12' C.B.C. under
El Paso Boulevard. The basin has a total 100 year storm
flow of 2225 c.f.s. in the developed stage. The basin in
the present undeveloped state would have a total 100 yvear
flow of about 1800 c.f.s.

The Corps of Engineers prepared a Flood Plain Study
for Fountain Creek in a report dated August, 1974. This
report indicates a flow of 16,000 c.f.s. for the 100 year
storm in Fountain Creek downstream from the Black Canyon
outfall point. The flood plain map for this area is shown
on Plate 5 of the report and a copy of this map is includ-
ed in the Black Canyon Report.
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RECOMMENDATIONS

The natural drainage channels through the basin pro-
vide an excellent drainage way. These channels are deep,
are mostly in rock and have timber and ground cover along
the edges. These channels should be designated as green-
belts or preservation areas when platted, and no encroach-
ment should be permitted that would restrict their use in
the natural state.

We would recommend all drainage be left in the natu-
ral swales and valleys as the basin i1s being developed
Culverts should be placed under every road crossing of
the drainage ways with the upstream and downstream ends
being stabilized as required by the final design condition.

A few areas of the natural channel will requlre minor
stabilization to prevent erosion during the major storms.
This stabilization should consist of rock rip-rap or earth
tone gunite to maintain the natural look for the develop-
ment.

The lower 2600 lineal feet of the main channel will
require a stabilized ditch. The 400 lineal foot section
upstream from the existing box culvert under E1 Paso Bou-
levard should be concrete ditch to improve the velocity
and entrance condition for the box. The remainder of this
stabilized ditch could be either concrete, grouted rip-rap
or earth tone gunite. A concrete box culvert will be re-
quired where the channel crosses under the entrance road.

The normal city requirement is for the developer to
build a maintenance road along any major drailnage ways to
provide them access. Obviously, this would destroy the
natural amenity of the proposed development and would not
allow the channel to function as nature had intended.

We would recommend no maintenance road be provided
through the areas where the channel wauld remain in its
natural state. These channel areas should be part of the
platted lot, be designated as preservation areas and de-
lineated on the subdivision plat and the covenants should
provide the owner of the lot be charged with the respon-
sibility for maintenance of this area. This would re-
move the need for the city to have an access to the drain-
age way.
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We would recommend vehicle access ramps be installed
to the main channel stabilized ditch at the point where
the ditch crosses under the main access road from the
south.

COST ESTIMATE

Listed below are the approximate quantities of drain-
age improvements that will be required and their estimated
cost.

2 Catchbasins @ 3$1000.00 = $ 2,000.00
1520 LF of 18" CMp @ 25.00 = 38,000.00
2290 LF of 24" CMP @ 30.00 = 68,700.00

760 LF of 30" CcMP @ 38.00 = 28,880.00
890 LF of 36" CMP @ 45,00 = 40,050.00
130 LF of 42" CMP @ 50.00 = 6,500.00
360 LF of 48" CMP @ 60.00 = 21,600.00
2060 LF of 54" CMpP @ 75.00 = 19,500.00
70 LF of 60" CMP @ 81.00 = 5,670.00
250 LF of 72" CMP @ 95.00 = 23,750.00
70 LF of 78" CMP @ 127.00 = 8,890.00
90 LF of 96" CMP @ 156.00 = 14,040.00
100 LF of 108" CcMp @ 185.00 = 18,500.00
Sub Total $296,080.00

Miscellaneous Stabilization 30,094.00
100 LF of 8'x 12*' CBC @ 400.00 = 40, 000.00
2600 LF of 6'x 12'ditch @ 110.00 = 286,000.00
$652,174.00

add 15% for Engineering and 97,826.00

contingency ;
750,000.00

This report will assume only 750 acres of the land
within the basin will be paying drainage fees. On that
basis, the drainage fees would be $1000.00 per acre. We
would recommend this fee be established for Black Can-
von Drainage Basin.

It appears only one land developer will be doing
development work in this basin. They will be building
all of the required facilities and also paying all of
the drainage fees. The major cost expenditure will be
in the downstream end of the basin. This work will pro-
bably be done early in the project since it is adjacent
to the major access road. If the fees appear to be
either too high or too low at a later date, they can be
adjusted at that time, since only one developer is in-
volved in the project.
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DEPARTMENT OF THE ARMY

ALBUQUERQUE DISTRICT, CORPS ENGINEERS
ALBUQUERQUE, NEW MEXICO
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I DAILY I 12+4%x: POOR-SLOPE.,THIN LAYER,SMALL STONES | I WATER MARNAGEMENT R
1 COvEr FCR | . 11 DEPTH TO ROCK,SLOPE (SZEPAGE
i LANDFILL tt POND
} 1.1 Il RESERVOIR
1§ AREA

—_ COHMUNITY REVELDERENT ) L OO
1 ] 10~15%X: SEVERE-DEPTH YC ROX [} THAIN LAYE R.ﬁcEpAGE.mplm
| sHALLOw ] 15%+X: SEVERE-SLOPE LDEPTH TO ROCK Jl EMBANKMENT
[EXCAVATICNS | : {l pixeEs anD
1 ! 11 LEVESS
} ! ; RS S -
i ] 1C-15%: SEVERE~-DEPTH TO ROCX i { NO WATER,
}- DYELLINGS:. | 12¢XI SEVERE-SLOPE DEPTH TG ROCK ] Excavarep '} €t
{  wiTHOUT § ’ i PONDS |
} BASERENTIS | I{ AoULFIER FED]
| 1 - il i ]
i { 10-15%: SEVERE~DEPTH TO ROCK . i1 i
| DYELLINGS | 15+4X: SEVERE~SLOPE.DEPTH TO RDCK - R i
{ wITH i 1 DRAINAGE |
| BASEMENTS | H |
[ B S 81 (3 e e e e e e
{ | SEVERE-SLOPELDEPTH TO FOX i1 |
{ SHALL -} ' 11 8
| cowsERCIAL | I{ 1rRRIGATION |}
{ sulLoinGgs | It }
| J— 1 1 e —
| .| 1¢-15x: SEVERE-DEPTH TO RDCX 11 | SLOPE,DSPTH TO ROCK
| LOCAL | 1%¢x: SEVERE~SLOPE.DEFTH TC ROCK Il TEFRACES |
| KOAES aANC |} : 1) AND t
! STREETS | . |{ DIvERSIONS |
! 1 —— 11 e I
i LAWNS, § Pt ‘"{ S_OPE.RODTING DEPTH
[ LANCSCAPING | it GRASSED i
{ AND GOUF { _ b w AT ER¥ AYS |
{ FAIRYAYS | i1 1
| A e e e 11 i

PECIOHAL INTERPRETATIONS




WO 15E 50 IL SURNYEY INTERPRETATI®D NS ’ I 0~ F

M RALS): 36, a8 ) POITWINCATE SERIES
OSP, 4~Ta
1YyPiC EUTFCBLRALFS, FINE, MONTMORILLOWNITIC

THE FORTWINGATE SERIES COWS)ISTS OF MWOOERATELY DEEP wWELL DRAINED SélLS. THEY FORMED 1IW MATERIAL ‘WEATHERED FROM SANDSTbN‘é
CHN MOUNTALN UPLAKDS. SLOPES ARE 2 YO 40 PERCENTY., ELEVATIONS RANGE FRODM 7000 YO B%00 FEEY. MEAN ANNUAL PRECIPITATION IS
18 TQ 20 INCHE €, ME AN ANNUAL AIR YEMPERATURE ~15 w2 TO 45F, AND THE FRODST FREE SEASON }S 100 YO 120-DAYS. TYPICALY THE
SURF ACE LAYEF 15 A PRDwH LOAM TO LIGHT BROWN SANDY CLAY LOAM ABOUT 13 INCHES THICK,. IHE SUBSOIL IS A REDOISH BROWN SANLY
CLAY _AND_CULAY ABQUY_ 19 INCHES TrlCK DYER SANDSIONE.

| : ESTIMATED SOIL_ PROPER
. |

-
|

{oEP T} | |ERACT | PERCENT OF MATERIAL LESS jL1oULlD | PLAS~
Jeina 2| USCA TEXTURE | -1 UNIF1ED { AASHO 1>3 INJ_IPAN_ 27 PASSING SIEYE ND, (LIMIT fTICITY]
1 ~ =] 1 lepcrrl A 1 oso 1 a0 loeoo 1 _JINREX_|

0-6 ) o—aHL, +o¢ VoAl 15H, MU . jA-a i I o | 100 100 95—1C0 40-75 | - I o~
RN & S DT e R e e JEV RN YW SRW.V-EPVERL L. o s rn e ms SR TE TS s B on ol S
L= 2ea—eml5C. CL. ST-CL lcC. CL LA=2. A-6, w=n | 0-30}65-100 60-100 5%-100 30-80 |25-489 [10-20 |
33»3519»’:#'1 C, CLy SY-Q lec. cu JA-b6. e ] 0~30}6%-100 6C~100 355-100 40+80 |25~ {10-2C }
g 1. luwo | ! | | - - 1 LA )
’ [ | 1 1 1 I 1. |
JOEPTH] PERMEABILITY] AVA LLABLE { s01L ] SALINITY | SHRINK=- | COARDSIVITY |ERCSION|{WIND |
fein.d| CINZHR) JMATER CAPACITY}RE ACTION]|( MMHOS/CH) | swEL e 4 |F2ACIURS|EROD. |
Vo | CIMCIN) Lo aEMy ol 1PQIENTIALL STEEL_ ICONGRETEL. k_L_I_lsproue! .
©-b | e—+> €.6-2.0 i ©0.13-0.18 15.6-7.3 | - | LO¥ | Low | Low fozrt 2 4 - | )
| = St - -
(’.13 | #2—€23| 0.2-0.06 ] CG.14-0.1%0 i5.6-7.3 | - } OHIGH | HIGH | LoOw [I-1-F I S
23-3€ |aeo2| ©0.C6-0.2 § C.14-0.16 16.1-7.8 | - | HIGH ) HIGH: -} .. LOW | .28}
€8 laa | ! | [ H . ! | 1 t
] 1 1 i ! — 1 1 1 -1 1
i FLOODING | HIGOD WAIER_YABLE __ | CEMLNIER PAN | BEDROCK ISUDSIDENCE  IHYD JPOYENT L]
| DO | DEPTH | KIND |MONTHS |DEPTHIHARDNESS|DEPTH JHARDNESS |INIT. | TOTAL {GRF | FRCSY }
{__FREQUENCY | DURATION 1MONTHS | LFT) ] 1. 1INy § togana_1 peany tegna b L oacTion |
| _NONE_ i i 1 >e,0 1 1 -] 120-40 ) wWARD ] = ] 1 ¢ 1 vos |
- SANIIARY FACILIYIES _SOURCE _MATERJAL

2-15X: SEVERE-DEPTH TO ROCK.PERCS St OwLY
154X: SEVERE-DEPTH YO ROCK,.PERCS SLOWLY.

2-25X: POUOR-SHRINK-SWELL.YHIN LAYER.

SEPTIC TANK LCw STREMGTH

| ! i | ]
! ) 1 | }
| ABSDRPTICN ] SLOFE 11 ROADFILL | 25+X: POOR-LOW STRENGTH.SLOPE.THIN LAYER i
| FIELDS | 1 | |
| 1 I L !
| | 2~7x: SEVERE-DEPTH TO ROCK [} ] UNSUITED 1
| SEwWAGE | 7e¢ex: SEVERE-DEPTHK TO RCCK.,SLOPE il i i
| L AGOCN ! Il SAND 1 i
| AREAS | H { !
 I— - 11 ! - |
t | 2-25%x: SEVERE-DEPTH TO ROCK 1 | UNSUITED i
i SANI TARY | 25+x: SEVERE-DEPTH TO FOCK.SLOPE {1 { |
] LarpFlLL 1 GRAVEL ] |
| (yRENCHY ) i | !
i 1o 11 1 1
i ] 2-8X: SLIGHT 1] { 2-8x L.FSL: FAIR-THIN LAYER 1
| SANITARY | E-15X: MODERATE- S OPE it | ST-L,ST-FSL: POUF-LARGE STONES 1
] LARDFILL } 15+x: SEVERE-SLOPE o : N TOPSOIL ] B8-~15X LeFSL: FAIR-THIN LAYER.SLOPE }
1 CAREAS | PR | 15+x: POOR-SLOPE |
| N N 1 i [,
i | 2-8x: FAIR-THIN LAYER i
i DAILY ] B-15X: FAIR-SLCPE.THIN LAYER H _ WAYER _MANAGEMENY
| COVER FOR | 154X: FOOR-SLOFE it | DEPTH TO FROCK,SLOPE |
}  vtampFILL ] 14 POND i }
{ 1 I} RESERVDIR | |
] AREA i i
e COMMUNITY REVELOPMENT 11 ! - i
1 ] 2-15x: SEVERE-DEPTH YO ROCK N 11 | LOY STRENGTH,THIN LAYER,SHRINK-SWELL i
H SHALLCwW | 154x: SEVERE~-DEPTH TO ROCK.SLOPE e MUANKME NTS ]
JExcAvATIONS | Il DIkES AanD | i
! l 1 LEVEES | |
H I - 1l I . - |
| ] 2-15%X: SEVERE-SHRINK-SwWCLL i1 i NO WATER 1
] DWELLINGS | 15+4x: SEVERE-SHRINK-SWELL »SLOPE Il EXCAVATED i {
] wlTHOUT | B PONDS 1 {
| BASEMENTS | |} AcuIFIER FED| 1
1 . 11 1 . }
| { 2-15X: SEVERE~-DEPTH TO ROCK.SHRINK-SWELL B i |
| DwELLINGS | 15¢4%X: SEVERE~DEPTR TO KOCK,SHRINK-SWELL. 11 | i
i ®ITH 1 SLCFE I DRAINAGE i 1
| BASEMENTS | 11 ! |
R 1 11 ! _ i
i | Z-8x: SEVERE-SHRINK-SWELL i i |
| SKALL ] 84x: SEVERE-SHRINK-SWELL.SLOPE bl { 1
| CommERCIAL {1 1RRIGATION | {
[ BUILDIKGS | it { |
! ] 11 It - 1
1 | 2-15%x: SEVERE~SHRINK-SWELL.LOW STRENGTH | i | 0EPTH TO ROCK.SLOPE i
i LOCAL | 15+x: SEVERE~SHRINK-S¥ER L .SLOPE.LOV¥ STRENGTH|] TERRACES 1} {
| «cacs ano | 1] AND { - 1
i SIREETYS | {1 olveERSIONS | H
| — 4 J1 1 [ _
b | SLOPE.ORCLGHTY !
e o BEGIQnA{ INTERPEEYATIONS 1 GRASSED ] i
I i {1 wATERWAYS | |
§ | i1 I 1
! i 1 1 1
I_ [ SHU. t
i ! il
I | 1
f | 1
! H

! S —




L ‘ | >

L . - h . o . R r
. N . v i ’ . Co . -
FORTWINGATE SEFIES . - B . R : HMOLES {,
BECREAYION : : A
1 R | 2-8¥1 MODEBRATE-PERCE SLOWLY i o wics -:ooe P 0 : "] Z-6%: MODERATE—~DEPTH TO ROCK,SLOPE, - 'F 7747 ] adidm.
! | p-15X1 FPODERATE-PERCG SLOWLY,SLOPE - H | . PERCS SiLOwm Y i
| CAmF AREAS | 15+X: SEVERE~SLOPE s JIPLAYGROUNDS | 6+4X: SEVERE-SLOPE {
[} { - I - i |
. 4 1 1 1 ]
[} ] 2-8%: SLIGMHY ti ] 2-15%x: SLIGHT i
H ] 8-15x: MCDERAT E-SLOPE o PATHS { 15-25x: VLDERATE-SLOPE i
jPiCNIC AREASl 15+X: SEVERE-SLOPE 14 AND | 25+¢x: SEVERE-SLOPE 1
1 i A - N1 TRAILS | ” 1
i i - 11 1 |
. CAPABIL ITY AND PRERICTED YIELRS —- CROPS AMD PASTURE tHlcH LEYEL MANAGEMENT ) -
i CLASS— I capa- | o | [ i
) DETERMINING t BivxTY | i e 1 1 I i 1
\ 1 FHASE - 1 1 1 | 1 1 1 1 |
- ! INIREL IR ANIRR VIBRz INIRE 1IRR, INIRB_lI1BB. INIER }1BA. I1pIRR_}I1PB, INMIRR lI1RR,. INIBR_11RR,_!
Cl2-8% i 63 | | | | | 1 | - I - 1 | | |
{5~10x% ' "1 eE | 1. i | i i ) ] 1 N | i | 1 i §
. j10ex : 1 | { I ] | t e ] 1 | I | | ] ! I
| | I 1 i | 1 ] 1 1 1 | 1 ] | i | |
I | I i. ! 1 i | I | i | 1 1 i I ] i
§ i i | ] ] { i | ] | 1 1 T i i } |
| ] ] i i i 1 | | I 1 | { 1 4 I ] i
| i i | ] ] { i I | | i ,I B 1 i | |
} i i t | i 1 1 | i | i | 1 | 1 | l
1 | 1 i 1 ] ] | [ | | 1 i | | | | i
1 | I B | | 1 A 1 ] | | | | ! | B 1
\ 1 i 1 1 1 | | 1 | § 1_ 1 | i i { |
MOODLAND SUITABSILITY :
i CLASS= torp | PANAGEMENT _PROBLEM | PQIENTIAL PROOUCTIYIYY _| |
| DETERMINING JSYx| EROSIDN] EQUIP. |SEEDLING| WINDTH.] PLANY I 1HMPORTANT TREES 1s1TE] TREES . TO PLANT 1
1. PHASE 1 | HAZARDR L LIMIT )| MORY*Yel HAZARD | COMPET,! LinpXxd |
{2 5% . Je0 | SLIGHT |MODERATE| SLIGHT |MODERATE|MODERATE|PONDEROSA PINE &3 |PONOERDSA PINE 1
R | o 3 e R R it -~} 60- -] MODERATE| MOD ERATE| SUIGHT |MODERATE|MOOERATE | PONDERUSA PINE © “—"]35 CYPONDEROSA PINE ZONE e TE e
R |10-30% .. 160 | SEVERE {MODERATE] SLIGHT |MODERATE|MODERATE]PONDERQSA PINE - |ss |POMDEROSA PINE 1
13043 e J]er | SEVERE | SEVERE | SLIGHT |MODERATE]MODERAYE |PONDEROSA PINE '_ ;155 | PONOEROSA PINE [
' i S f i I J ' | | | T | 1
: A | i } ] 1 ] ! 2 i |
| 1 i | 1 | i 1 . | | - I
! | | i i I | I ! 1 |
[ . ] | 1 1 i l | . | ! | .
| ) | i ! | 1 | ] } [ t
i R | 1 | I ] 1 | N 1 |
1 [ i ] | | 1 1 ! |
1 1 1 i i | | | ] | { -
{ _I I ! | | ] A 1 [ I (\
t | L i i 1 | | - i L I
¥1NDBREAKS
| CLASE-DEIERMINTG PHASE] SPECIES Ingi SPECIES LHT Y SPECIES tHTl SPECIES inxt
§ { NONE [ [ I [
I [ [ [ | . [
| | [ | . [ |
{ - - | I ot . [ |
1 { [ ‘ ol [ [
i i I T | 1 1 1 S
WILDLIFE HABIJAY SUKYABILIYY - .
] CLASS— t : POTENTIAL _FOR _HABITAL ELEMENTS 1 POTENTIAL AS HABITAT FQR: i
N [ DETERMINING [GRAIN L }GRASS £ WILD |HAROWD | CONIFER|SHRUBS | WETLAND|SHALLOW]OPENLD | WOODLD }¥ETUAND |RANGELD|
' | PHASE 1_sEep  lLEGumE | rerB, | TREES 1PLAaNTS | 1esANTS | waAYER IwitClF TwILOLF (¥ ILRUF [wilDeE |
} PooRr } poor | cGoop - | - . | FAIR | FAIR | PoOR..} BOOF | FAIR { Fotre |v. POOR| eocoD |
_ | PooR -| PODR--| GooD | . .} FAIR.. | FAIR | POOR ~-|Vve PCOR] FAIR -] Fyrire }Ve. POOR} GoOD.
{ N lv. POOR|v. .POOR| GoOOD . | r | FAIR | FAIR |v. PODR]V. PCOR] POOR 1 ex=am~ |v. POGR| GO0OD |
F . B P Y E N . 'l 3 oo | | 1 L DR o P |
| o N | i | IR T l -1 I | l : 1 | I |
ot : . 1 24 . 1 { 1 1 1 i 1 !
7 - POYSNTIAL NATIYE PLANT COMMUNITY {(RANGELAND QR FQREST UNQ_ERSTQBV,_YEQEIA_LLQM)_ )
L B Lo 1 PLANT [ PERCENTAGE .COMPOSITION (DRY YEIGHT) BY CLASS DETERMINING PHAJE |
: : | -+ - COMMON -PLANT ‘NAME -i-------] SwmBOL AL - o | I 1
. . : i 1 ¢NsPH) ) 1 L ! 1 |
; | MOUNTATN ®UHLY . { muno 1 | { { | |
. : JARIZONA FESCLE ' .1 .~ | Fearz . | b ! ! ! i
: " |PRAIRIE JUNEGRASS DR } xocr - Y 'l'f I | I |
. | BOTTLEBRUSH SOUIRRELTAIL I smy o] T { 1 i i
. {PINE DROPSEED ) | sLTR B Ty | i ! |
. |BLUE GRAMA® . ) | BCGR2 i [ a1 1 i | |
: | APACHEPLUKE , [ NN | P ! ! | |
! © jeaiFFrose 0P T F | cowan | o i 1 | |
{CAMBEL OAK 17/ - . I ouea T .. | i | i |
| MOUNT &Y b= KAHDGANY { cemoz |- 432 o | 1 1
| OREGONGRAPE 2/ | esere T | S | 1 I |
| ALLTIGATCR JUNIPER 2/ | supez | I i { ! |
| PINYON PINE 2/ | P1ED | ! | 1 | 1
] | 3| { | | I i
I 1 1 1 1 1 |
‘| PDIENTIAL PFODUCTION (LBS./AC. on wTy: . |
. i FAVORABLE YEARS - 1100 I i { | |
i | NORMAL YEARS i 850" } i | I |
. ] UNE AYORABLE YEAFS i 790 i 1 i { I
: FOOTNOTES

A ESTIMATES DF ENGINEER ING PROPERTIES ARE BASED ON TEST DATA OF 3 PEDONS FROM VALERNCIA AND MCKINLEY COUNTIES, NM.
1 LITTLE USE BY CATTLE, USED BY SHEEP. ° . . - .
P NOT USUALLY UTILIZED EY CATTLE AND SHEEP. E . G . . .




[!‘v“AJOR SUB o :“AREA BASIN To DITCH ON FLOW q’
BASIN | BASIN | q.0q MILE [LENGTH| HEIGHT LENGTH| SLOPE Q qp
S YR [ino ¥yR1 Io0
A oo 33.6] 0-05251 | 3120 540 o.12 8o o-GLt.by| 12HO %0 1107
I & 2z.22 lo.03472 1 2500 500 0.0 80 0.b1 |-bd ] 1280 ze | 13
1< 12,09 }o.018868! 1500 240 0.08 80 0-4z |1.¢4 ] 1280 15 |80
2 0. 96 0—0&3% 3320 AT o-12 717 6.50 .43 | 1240 HG | 13
2 4 13.92. | 0-11550 | w00 850 016 71 0.50 1443 | 1150 bb |1ag
2cC 1644 | 002868 | 1940 380 008 17 0.56 143 | 1280 o | 47:
ALCu M
A 1 42 199.21 | ¢.311269 5620 1000 020 18 o.5¢ 150 | 1070 180 560!
A 3 39.03 |o.000979| 3850 | 390 .17 %2 0.1 1LIRL 1080 g9 w1
Accu™ .
A L2 £3 123824 103172241 | 8100 125¢ 0.30 19 o3 |57 920  |199 |53%
A y 37,10 l0.051¢6 | 3200 390 oot | 82 |01t |118] ngo |49 ez
~ 5o 22,17 (0435593 | 2100 | 350 0.10 18 0.5¢ [1.56| {280 25 | g
~ 5b 4l 63 ©0.0b%13 3900 5710 0.1b 18 054 [1.50| 150 43 iz
5e 22.96 {03587 | 2400 1 00 0-19 80 0.6 1L 1100 24 | |5
HYDROLOGIC COMPUTATION — BASIC DATA WEISS CONSULTING ENGINEERS, INC. Page 1
PROJ: BLACK CANYON MASTER DRAINAGE BV @I of
Dale: 1~ 1~ 8O
Paqes 8




MAJOR suB ~AREA BASIN DITCH FLOW
BAS BAS] Planim Tc vV CN q
ASIN | BASIN | (woa” | MILE |LENGTH| HEIGHT LENGTH| SLOPE Q ap
ACC v M 5 41, 109 e, VOO
A 5&[&,"(: j9—3b 0; 14 “83 5560 810 0.20 19 o,g& LS57 1010 88 .
Accu M . |
A | they 5 1345.7 6-5139%6 8100 1Z50- | o.30 19 058 |1.57] 920 305 | 825
A b 39.03 [o-0btdW| 2740 270 0.-14 5 78 osaliso] 170 |39 |07
_ 1 22.9% {0.03587 | 2200 2¢5 o 12 12 o [ 1z] 1230 15 g9
Accu M N - |
A lthee 7 43788 |o-b0825 110100 | 1325 | 036 18.5 0.5 |15%] 10 (326 | 835
A 8 25,711 o-odot14 2 090 300 o 1O _1 L}. 040 | 1.24 12@)0 2 w :
Accur\g . |
A L+hey B 453.39 g.708419 | 11,300 | 1435 0.37 18.3  |oss|152] geo 235 | q20 |
HYDRCLOGIC COMPUTATION — BASIC DATA XNE!SS’ CONSULTING ENGINEERS, ;Nc_ CPoge 2
PROJ: BLAK CANNYON MASTER DAAINAGE 8y G IwW of
Dates 1~ 7~ 80
Pages 8




g T T T e e sy e -
MAJOR} SuB blon AREA BASIN Te DITCH CN FLOW q
(- f anim
BASIN | BASIN | ca MILE |LENGTH| HEIGHT LENGTH| SLCPE Q qp
yr { 100 54¢ri| 100!
B | hif'(’?’ o..OSS(oT 4i00 o0 o.171 80 0.tz Viugl 1120 39 o2
Ev 2 a 1.4t 10.027979) 1200 205 0.05 87 vl 18| 12 8o 2.5 | 4y
2 b 13,31 lo,020905 | 1750 430 0.0B | 82 0.1 1781 1280 19 |47
2C 16.35 | 602 '5539 22 co 435 0.09 80 0Lz {LLY| 1280 20 5'4_
24 13.50 jo.02109 | 1600 420 0-0b 80 otz |4yl 1280 | 1T |44.
2e 31.59 0.649357 | 214 00 475 0.10 80 0L L yd| 1280 | 39 Lo%l'
Accum za ‘
B e | 92,65 |, 4417 3350 | 700 ol2. 801 [ot5[k0t | 1230 |y |30
1) Vs 24218 j0.037878( 2 4 00 $10 0.10 82 0.1 {1.78] 1280 34 | 86
PrCCymA 29,
B {}:‘" | M6.89 15182643 5150 100 0.2.0 §a.95 [abb {1 | 1670 |24 |33y
B 3a 20.60 _le.030283) 2400 | 520 0.09 82 011 [11B] 1280 29 | 14|
_3b 9.55 lo.ot4922{ 11400 350 o,dﬁe | &0 o4 | Ly | 1280 (2. 13/
3¢ 8,20 lo.012913] 1120 260 0.05 80 ol ity 1280 |10 |27
o1l f
3d B 10,14 0.016787 1200 290 0.05 g2 0.1t | L1g] 1280 15 38
AccuM | 2 ] ’ _
B ggy | 422 100rde5) 3120 30 | o.12 BLab [0 L13] 1230 b4 |14}
3e 2571 Jo-oHo1%] 2000 § 3¢5 Q9 80 |owzfrig| 1280 |3, (g4
HYDROLOGIC COMPUTATION - BASIC DATA WEISS CONSULTING ENG{NEERS, INC. Page 3
PROJ: BLACK. CANVON ™MASTER DrAINAGE BY  GJw of
bae 1~ 7- 8o Pages O




MAJOR SUB o _AREA BASIN Te " DITCH Vv CN FLOW q
BASIN | BASIN | .04 MILE [LENGTH| HEIGHT LENGTH| SLOPE Q qp
ACCUM 3 a _ Sy [100 54 | 100
8 e 1> | enea ) ogiso |1l 0.15 60.83 | 000 10| 170 | Go |23
Q 3£ 20,65 0-(34-{’(6()? 2100 225 0.{0- 80 0.2 |1yl 12 80 23 187
ACCu ™A EXY .
8 i 10}, 56 1 0.158L815] 515¢ 855 9.1§ 80.61 lous el tloo |13 |293
AlCu ™ B
150 Lhew 3 | 254 0%10.397007 | S150 B 0.20 8G.6R Joes et ] 1670 276 |74
8 4 54t |0-08455 | 3000 510 012 ©0.0 Jo.uz |1b4] 1240 | 65 |72
AlCuy M
% Vodhew 4] 30826 | 0. 48187 1850 10S% 0.2 b : 1 60.56 lo.vs [l 980 307 | 793
AcLluy ™M .
Ad R I6LGS | LigeeTY 3o | 1d3 5 | 0.3 7 19.2) |0.59 158 g50 |597 liseg
HYDROLOGIC COMPUTATION — BASIC DATA WEISS CONSULTING ENGINEERS, INC.  Poge 4
PROJ: BLALK CANYAN ™MASTER DRAIN AGE By G 3w of
Date: 1~ 7~ 80 Poges 8




g A
MAJOR SuB o ‘:MAREA BASIN Te DITCH Vv CN FLOW q'
BASIN | BASIN | geoq MILE |LENGTH| HEIGHT| LENGTH| SLOPE Q qp

- STl M) 41960
C [ 59.69 |oo93202| 3560 | 500 o i ¢ 80  lewziua] 1180 L8 180

ACCUM T _

A8, C-1 82134 j1.283335 13,100 1565 .| ¢6.a3 719.27 .59 |1.54 720 540 (1592
C 34,44 lo.053805] 2800 294 0.1 80 otz Ly 1200 | 40 liot

3 14-23 10.022239 | 1700 240 0.08 j BO |o.bz |l 1280 | g | u7

Accum

AB 2 C 870.00 | 11359382} 15 Goo 17 50 0.49 19.%0 [0:59 |1.59 735 1590 [1589

HYDROLOGIC COMPUTATION — BASIC DATA WEISS CONSULTING ENGINEERS, INC. Poge 5
PROJ: BLACK. CTANYON MASTER DRAINAGE By @I w of
Date: 1~ 8- B0

Poges &

i




MAJOR | SUB AREA BASIN DITCH FLOW
BASIN | BASIN | Perim Te v CN q
v Read MILE |LENGTH| HEIGHT LENGTH| SLOPE Q qp
YR 100 5 YR 100
) le. | 14.88 ()'.0232%8 2000 365 .09 18 0-5¢ |1.50| 1280 b | 45
I b .94 |o. 0194524 ! 2200 3710 0-10 78 0-5¢ 1.50] 1280 13 | 3¢
Accum .
D Jla, 14 | 26-81 06.041896 | 3900 bbo 0-15 78 0-54 {1.50] 1160 24 | 13
D za 1145 10027261 | 1900 300 0-0Y 78 9.54|1.50| 1280 19 | 52
2b 11.02. J0.0172176] 2000 35 c. 09 78 0. % |1.50] 1280 1z |33
A ccum
D Ze.,2b | 28 .47 lo ed 786 2600 590 . 14 18 0.541L50f 1180 28179
ACCuy M
D 1a2 | 5528 |o 086315 2900 G GO 0.15 18 ¢S54 L50Ol 6O | 5y |i5p
D 3 2L.58 |00337]719) 2520 | 400 -t 78 054 .50 1250 23 | 63
AcCcu M .
D (hEi3 17686 jo.120083| 5900 | 925 | o.au 18 |05 50| toso |6e |ieg
ACCO M
ABC. D 946.80 1.479415) 15600 | 1750 .48 1919 |o.59 [1.59| Two  |edb 1130
E t 19,14 jo.030848] 1100 280 008 18 |05 |L50] 1280 |21 |59
AcCuM ‘
ABCD E 66, 61 11-510323 417,040 | 1900 o« 51 1906 [a59158 | 720 L 18|
HYDROLOGIC COMPUTATION — BASIC DATA WEISS CONSULTIING ENGINEERS, INC. Poor b ;
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MAJOR SUB o ,;MAREA BASIN Te DITCH CN FLOW q
BASIN | BASIN | geou MILE [LENGTH| HEIGHT LENGTH| SLOPE | Q ap

5y¢R [ 100 SYR | wu
F I 27.55 |o.o430441 | 2600 490 010 70 0d7 [136 | 1260 26 175
_za 20.20 j0.6315bb1 2100 360 0.09 18 0.54 [ 150 | 1280 22| L1

b2 11,20  Jo.ot750e; 700 310 c, 08 ‘ 75 054 {ESQY 1280 izl 33

Alu ¥
F 142 | 5895 jo.o92147; 3500 o0 | o.13 77.07 (65171143 | (200 56| 158
F 3 28,47 lo.04 4419 2400 410 0. 10 78 Q54 S0 1tz o 31 %8

ACCUM ‘

F 1,243 | 91.4Z [0436593¢! 5800 9 50 o2l 17-37 {o.52|l-44] 1050 15 1207
G | »_(14.05 o.deloioll 3120 | 590 0.15 1 oo lleg] 170 g7 147
2 19. 74 0030848 2000 350 ©.09 2 0.7} {118 1280 28| 70

Accu™ ) T
@ 142 | 8439 |0.131858 3720 | 590 o 15 75.87 {odt5)1:35] 110 12 |z0¥

@ 2 22.50 i0.035153] 1100 4 00 ©- o7 76 047 130 ] 1280 rA BNy

G 4 13,96 o 2189 zooo 460 0. 08 74 00| L4 280 11135
ACCuM ] ' : -
G 2,3 41 120.85 ig1888204| wdzo | 710 0.185 1508 |o.db i34 | 1100 |96 f27¢
G 5 5o, 05 6. v11%7 ! 2200 | 540 o.08 76 Q1301 1200 |47 |13
(o 19. 74 |0.030848 2900 550 ol 76 0.7 1301 1250 18152
1 6.89 joolk6! | 1000 300 o. 04 16 0 #T{136 | 1280 G 19
AcCcuM : n
& | thev 11952 [0,30%26{ (Q40 | 10IO 0.2 15.91 |o4Y L35 o00 1S fdac
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 MaJor | suB AREA BASIN ; DITCH FLOW '
BASIN | BASIN | Flewm . e CN 9
Read MILE JLENGTH| HEIGHT LENGTH| SLOPE . Q qp
ACCU M ETHERR S YR 160
FgaG . -Z_BQ.qL} ouyS2 2 6840 1010 o.2.4 16.29 o 138 ] 1000 219 | iy
H | .32 [o.064%6{ 2900 60 | o1l 78 lo.5¢liso] 80 | 44 |12
ACCUM _
FGaeaH 326.20 [0.509706] Q50 150 0.30 16.5Q |o-47113351 20 230|654
RCCUM
A thev ¥ 1292.97 12.0201 {17,040 1900 0. 51 18.49 [0.5G|1.53 | 115 %09 [2210
L ) 58.31 {0.09109%| 3100 | 590 o.12. 92 133 244 ] 1220 14y 1243
Z 2204 {0.034435; 2000 330 0.09 78 0.54 |1.50{ 1280 24 | ¢(
3 2938 {0.0459137| 2800 L ov 0. 12 72, 0.3 112} 1220 19 | @3
Accu M
A_they T[(T-3) 1402, 59 12.9 1548 19,930 | 2030 | 0.60 78.%1 [058 150 | 80 |3ed 2325
I 1 23.42 {0,03659 | 2300 320 O. 11 80 otz |1ed] 1250 | 28|75
AuM
A Bwv X 14 26 2.228135 124,450 2100 o bb 78.93 10.5011.5C¢] Ao |#RT |25
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