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PROJECT DESCRIPTION

The following presents the Soils and Geology Evaluation for the 14.9 Acre parcel located in the
Southwest 1/4 of the Northeast ¥4 of Section 23, Township 11 South, Range 65 West, of the 6th
P.M. (“Property”). The Property is situated within the Kiowa Bijou Designated Groundwater
Basin with the address 17110 E. Goshawk Road, Colorado Springs, CO 80908 in El Paso
County (Figure 1).

The Project Site is 14.9 acres of land to be subdivided into 3 single- family residential RR-5 lots
(Figure 2). Lot 1 is comprised of 4.957 acres, Lot 2 is 4.96 ACRES and Lot 3 will be 4.95
acres. There is an existing home on Lot 1 with an existing well and individual non-evaporative
septic system. The soils at vacant Lots 2 and 3 are addressed herein with regard to soil
investigations as it applies to proposed residential structures and septic system suitability.

The water supply for lots 2 and 3 will be from individual wells, and wastewater will be treated by

individual non-evaporative septic systems.

GEOLOGY and HYDROLOGY

The Project Site is located within the Black Forest Quadrangle near the southeastern portion of
the Denver Basin, a geologic structural depression (Thorson 2003a, b). This asymmetrical
structural basin is shallow-dipping toward the northeast. The uppermost materials are that of the
Dawson Formation deposited during the early to possibly middle Eocene. Historically, braided
streams eastwardly carried and deposited gravel, sand, silt and clays derived from weathered
Precambrian Pike Peak Granite from the uplifted areas to the west.

Facies Unit 5 (TKdab) is the uppermost facies of the Dawson Formation and is mapped over the
Project Site (Figure 3). Facies Unit 5 is described as generally permeable, well drained, with

good foundation characteristics.

The Property slopes generally to the southeast with a higher topographic area located on Lot 1
(Figure 4). There is a shallow drainage area on the northern portion of the Project Site that
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crosses Lot 2 from the northwest to southeasterly collecting and directing sheetwash during

rainfall events towards West Kiowa Creek.

SOILS - NRCS

The National Resource Conservation Service (NRCS) identified two soil types with a northwest
trend on the Property.

Type Description Percent Coverage
25 Elbeth Sandy Loam , 3 to 8 percent slopes 96
92 Tomah-Crowfoot Loamy sands 3 to 8 percent 4

Attachment 1 provides a complete description of the soils. All proposed buildable land is
located within the area identified as Elbeth Sandy Loam. This drainage class is described as
well drained and in Hydrologic Soil Group B which is defined as having a moderate infiltration
rate and moderately fine to course textures. Runoff potential is medium. Samples discussed
below indicate the upper eight feet of soils is comprised of interbedded sandy clay, sandy loam
and sandy clay loam. Soils are derived from the Dawson formation which include arkosic sands
with interbedded clays.

FIELD INVESTIGATIONS
OWTS and Foundation Design

Field soils investigations at the Project Site consisted of excavating five profile pits at Lot 2 (Site
1) and two profile pits at Lot 3 (Site 2) to evaluate suitability for Onsite Wastewater Treatment
System (OWTS). In addition, two soil test borings, one on each of Lots 2 and 3, were drilled for

foundation design.

The OWTS profile pits were excavated to a maximum depth of 8.5 feet below ground surface.
Samples were collected from select intervals and were classified according to the U.S.
Department of Agriculture soil classification system. Soil evaluation results for samples
collected at Lot 2 identified Soil Type 4A (Ltr = 0.15), a massive sandy clay, was encountered in
Test Pits 1, 2, 3, and 5 at a depth within the treatment zone that would require an Engineered
OWTS. However, at the location of Test Pit 4, a suitable Sandy Clay Loam Type 3 (Ltr=0.35)
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was encountered in the treatment zone identifying this location suitable for a conventional
OWTS (Table 1). Soil evaluation results for samples collected at Lot 3 identified Soil Type 3
(Ltr=0.35) described as a Sandy Clay Loam and was identified as being a suitable location for a
conventional OWTS . Attachment 2 presents the comprehensive signed Engineering Reports
and the details of the test pit results for the evaluation of OWTS suitability.

One 4- inch test boring was drilled on each Lots 2 (Site 1) and 3 (Site 2) to depths to 20 feet
below grade at the proposed foundation location (Figure 5). Soil samples were evaluated at five-
foot intervals and testing included standard property tests, natural water content, Atterberg limits

and Expansion Index tests (Attachment 3).

Soils encountered in the boring at Lot 2 was medium dense to dense, Clayey Sand with medium
clay content, and high plasticity. Parr Engineering recommended the overexcavation of the
native expansive soil and placement of property compacted structural fill material to a depth of
4-feet below the foundation. In addition, drilled cassions were recommended if significant

moisture variances occur in the native soils, below the fill material.

Lot 3 soils were identified as predominately very dense, Silty, Clayey Sand with low clay
content, and low plasticity. Parr Engineering recommended a shallow foundation of reinforced

concrete with footings on the native soils.

GEOLOGIC HAZARDS

The Project Site was evaluated for geologic hazards that may impact development. Hazards
identified in the El Paso County Land Development Code including: Mining, wildfire, polluted
water, landfills, fill areas in buildable areas, contamination; airports and major utility facilities,
and landslides were not identified on the Project Site. The National Flood Hazard map
delineated the Property and surrounding area an “area of Minimal Flood Hazard” (FEMA 2018).
The Project Site is not located in a flood plain (Figure 6).
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Erosion

The surface topography across the Project Site is predominately flat with gentle slopes of less
than 5%. The Property is covered by Pondeosa Pines and native grasses and low potential for

erosion except where disturbed by excavation.

Expansive Soils

Site specific sampling results indicate that, within profile pits excavated to evaluate suitability for
OWTS design, expansive potential of the soils was determined to be high at four of five
locations at Lot 2. One location was identified to be suitable for a conventional OWTS. In the
20-foot boring at the proposed building location, expansive soil was also identified.

The expansive potential of the soils was determined to be low at Lot 3 in the two profile pits at
the proposed OWTS location and in the soil boring at the building location. Due to potential
variability, soils at both Lots 2 and 3 will need to be re-evaluated upon completion of the
foundation excavation and prior to the placement of any framework.

Groundwater and Surface Water

Groundwater was not encountered during excavation of the 7 profile pits or 2 foundation borings
However, there is a possibility for periodic high moisture conditions and frost heave from

shallow perched water.

Seismic

Structural Engineers Association of California’s and California’s Office of Statewide Health
Planning and Development developed an open-source web interface that uses the USGS web
services to retrieve the seismic design data and presents it in a report format. Approximately 16
miles to the west of the Property is Ute Pass Fault. The fault is not active in recent times but
earthquakes within the area have occurred as recent as 2007. The results of the USGS seismic

design tool is provided as Attachment 4.
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MINERAL RESOURCES

The Project Site is not included in the maps of aggregate deposits or known mineral resources.
Colorado Geological Mineral Resources Derivative Map indicates a low potential to contain

economically viable mineral resources.

CONCLUSION

The Project Site is compatible with the proposed development of single-family rural residential
lots. The OWTS for Lot 2 was identified as requiring an engineered individual wastewater
treatment system at 4 of 5 test pit locations and suitable for a conventional OWTS at one
location. The proposed location of the conventional OWTS location and an alternative location is
shown on Figure 5. The primary OWTS location at Lot 3 was identified as being suitable for a
conventional system. Geologic hazards were not identified at the Project Site that would inhibit
the proposed expansion of rural residential use. However, expansive soils were identified on Lot

2 which can be mitigated by standard engineering practices.
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BEDROCK DEPOSITS
TKdag Facies unit five (early to middle? Locene)
ALLUVIAL DEPOSITS
Qa Channel and flood-plain alluvium (late Holocene)
Qt4 Terrace alluvium one (Holocene and late Pleistocene)
Qau Alluvium, undivided (Holocene and Pleistocene)

HUMAN-MADE DEPOSITS

af

Artificial fill (late Holocene)

Black Forest Quadrangle
Sec 23 Township 12S Range 65W
Circle A Subdivision

FIGURE 3
GEOLOGY



Wd 92:21°2 6102/91/8 :paiedald ajeq

MSOH SLEL €2 03S v/LAN P/LMS
NOISIAIQENS v 370410

uol3es07

Aunopy (7]

| OO \
(43 A
e —f= ;

2eo'vL L
“UogBULIOJUI 84} JO AJIGESN U} UIBLI@JSE 0} SBAINOS LIOHBULIOJU|
pue ejep Arewiud 8y} JINSU0d JO MBIASI PINOYS UOHBULICJUI SIy} JO SI9S() ‘sesodind Buikenins Jo ‘Buuesuibus ; : .
‘1eBej U0} sjqejns eq Jo ‘ioj pesedesd useq eney jou Aew pue sesodind [euogeuuou) Joj s jonpaid SIL 1984 gEE'C 691L°L 0 6eee
s v s
\ \ - i
¥ aENdI1Ia / S & \




SNOILLYI01 F1dINVS NOILYANNO4 ANV

S35 4C :L¥VNO

H. INY €2 NOI.

OCYE0°G2_"UNT03 GS¥d T3 “NAGHIN 1¥dONId||
1SV3FLYON 3HL JO HIWVIC ISINHINOS SHL 30 SWH FAN0S 31 4D =W HIrCS SHL -NIIdINZS3IE WIIY

S3M GO ISAVY CRINDS 1L d FSAMOL NE TV 5Z NGILDIS -C :3I8VND LSYIHLEON kL

TWHNOS JHL 40 NALEVIQ SVAHIN0S ZH_ =0 SVH HLECH
dVIR JLIS SLMO

HIXIS kL 40
53

Z14vN)

40 ¥

YOVOP6Y-61L Puoyd
80608 opexojo) ‘s3undg opeiojo)
01 2)ng ‘peoy 153104 Yor|g 06511

‘ouy ‘Sunsuo)) 7 Suesuruy Lreg

7

SNOILYIO01 SIMO - V 310410
S 3¥NOH

0-05 =.1

|
U _
1

(201210102 "ON NOWJID3)
MMVHS0D GOL/ L
ISONL TIRYD0ATH
SIIVH ONY "3 TONNYD “NUINSNE NYA
HLNON €L ONY 1S¥s wu /] |
3did Now & annod— /|
85962 $1d 0103 (
avoemnreony /| i

HYHAH G CON ONDOAY _

2022)
WAYHSOO Slicl

-SFEl ONAN MIKE3CN0™

(2£5011L1T "ON NO1c!

Ul 30vd 9852 ¥oon
TNAPISYA TY D080

HINGS 6'0Z ONY 1SY3 O't8
A NOM 471 MDA

T o¥I DN 30vED Apy v
HVER S ON azS.T\ I
(686 Jovd 1665 yodw)
(E¥¥04IT "ON NOWJ3D3Y)
MVHSOD SLecl

'V NONYIA mazs._ui

| M_\.ﬁl dYD AAIY SZT ONNOJ

ﬁll.lx T T

HGHHC S 00D
AL VA R/

95
39Yd OSIE 2008

INTHISYT UNY
AVM 10 1HOM 02

7 ae
(Q2LT1NOD 1S3L |- o
ON) NOLLYOOT SIMO |- - mww
(603095100 "ON NOIL43238) W IIBISSOd [ NOILVDOT 1531 SIMO 23z
(g Jovd 86£s %008) S
HAVHS0D VOiLE ~
d YONN ONY 'V N319 '3d0D GS65Z ST 3 40 JSIM 001 2
COM DHANVIS dvD WY S ~ I— i
ONY 3cid NOU! P/S ONNOJ I
HOd ~, Z
. AN =
B e
\ﬂ\ \M —_— ,:[‘ —_ s ¥‘lo< mhmlw Se - T T = T l.|’l||| _ T = ="
e o = LEEI I ST
e T T~ L ANIWISYD 39vNivaa !
INARISYS ARV EY _ I OGNV ALITEN 31180d 0007 ——
ONY ALUN DiENY 0002 NN _ ﬁ re—
\ % NS
\ i NN
! N INM A1 2OUd
. / oo = A\ —_ MO S1 30NT1
“ALTHNOINI UMDY | = e sovvse W\ i
ALNNOD “NMONXNN | LAy v i .
NOWY 0| W41SAS [ 1 ONY ALMUN D8N 0007 1 A D mw
WSOdSIU J9VMIS i .‘. I g HH]
a /
- 1ing | | z s Jway
/1 /N v/ ies v/uas B /1S mmm
VN /S b3S [2/1S Vi i?
y/4 5y5?
N 4 Sl
N /7 | Im F
~0) o | ma 3
. - u 5
> | | g
ey _ 2z
T (00 ovs o alod iR vt iow o) <o sove ANINISYS SUYNIVEY E
; _Nﬂsgi:ﬁﬂ.ﬁ&ﬁﬁw,ﬁ/ ow AL a1o0a 002 3
A7 7 P
s s T T T T T T, \x_,l— - F DL N = e e N T L i
— - s linipiiiiinibein _Baptl e e |
JOVHIVHG_ONY AL D0End. — 5 566 30
SSIUDI\SSRIDNI ALVARd 000F s NG 0/
4 e - = — =] - 15 SP ddid
— e B NOMI ¥/ ONnO1~/
T .‘. )
3INOZ G—8Y 3 e =
- P ~——
A0vVEL3S ST e T T e Ny
- o NS
- T NN I
e T (FSISVIFLZ 0N NON A3OR) BN
| \\\ ..... T MYHSOD 09LLL Y
_ i LN3¥E ONY AINLANOD “TIINNODN 1\ . |
)
__ 1 S
Y/ /1M /4TS /N _ Yol ;
ININIEVI ITVMVEO . |
aNV ALPUR J0ENd 0002 !
| N |
B l‘_ll 39N 40 ‘
e m e e i m = — — 15V3 06'Z 3did
S£5 39vd €909 %008 t / y
= e ANIMTROV NSV 0% . _ o/ hodl v/c aNnad \,
— . — \l\\\ﬂh\|y|/n<|.|;w.dy”/ e T s —— - o o . . S
— iy S I - — — O -
ey 1 s — T oo DT T -

ONIRANVLINENOD

oM |

(W319AS NOLLYGNNIOS) NOLLVOLLS3ANI SHOS 30VUNSENS n‘v

30N34 30 /
HIBON /60 il .\

.m:uaiu«as\ H
NOM v /8 UNd

{1£5260942 "'ON NOILJ3D3u)
SAYHSOD 06771
YANYI ONY HITNNTY U0 ”

(£966¥0Z1Z "'ON NOLdID3Y)
SMVHS0Y Olwit _

‘R OVNNCU UNV "0 MJHLIVA ' IvAGH

SUHEETS. <10

(BY5€01916 "ON NOILAID W)
WAVHS0D 0ZEL1
AQNVHE ‘3SVINOHD

Mg
N vl
%001




.
‘sasodind A1o3e|ngas 9 TANOIA 0002
40} pasn aq J0uued seale pazjuiapowun pue paddewun . OO0.0 _‘ 1994
J1o0j sefew) dey "ajep sANOaHS WYIS PUB Yaquwinu [pued WHI4 -
‘sIajyiiuapl Ajunwiwiod ‘ajep uopeasd dew ‘eq ajeos ‘puaga)
‘s|aqef auoz pooyj ‘1edew) dewaseq yesdde Jou op sjuawae
dew Buimojio} 3y} Jo 210ui Jo auo 3y} i PloA s) afew| dew sjy |

‘3wl JaA0 eiep mau Aq papaesiadns awoaaq

10 33ueyd Aew uopeLLIOIU| BARDAO PUEB THIN YL ‘Bwp
pue a3ep S|y} 0} Jusnbasqns syuawpuawe 10 sagueyd apal
Jou Sa0p pue Wd 9T:ST:9 1B 6T0Z/LT/8 Uo pauodxs sem
dew s|y) "yIN34 Aq papjaod sadialas gam THAN SApBIUOyINE
ay) wioyy A[10821p PaAjIep S| UORBWLIOJU| PJEZRY POOY) BUL

104°37'30.63"W

spiepue)s Adeinaoe

dewsseq s,yN34 Unm sajjduwiod umoys dewaseq sy
'Mojeq paqUISap Se PIoA Jou S| )| J} sdew pooly ey Bip

J0 9sn 2y} Jo) spiepue)s S\ YIWI4 Y sajjdwod dew sy

‘uofjeao) Ayadoad sapejuoyIne ue
jJuasaidal Jou ssop pue 4asn ayy Aq pa3as|as jujod m.v
sjewixosdde ue s} dew ayy uo pakeydsip uid sy

paddewun 7 | ganvd dYW
alqeleAy eleg [BUBIQ ON |

N slqejleay eieq |2331Q

8T02/ /2T })9

aimes4 sjydeigoiphAy ———— ] S
su|jaseq 2|yoid ‘ A D0IEMT+080

au|jeseg joasues), |eIseo) 3

Asepunog uopa|psunr
Apmis jo yuwin
(348) auq uopeas|3 pooj4 aseq
j09sued) [BISRO)
uofleAl|3 S UNS J2)8M
J0UBYD |BNUUY %T YIiM SUO|ISDS SS0A)

11EMPO0]4 40 ‘a1 ‘89AST 11111 11| STUNLINHLS
J9MIS WHO0IS 10 UBAINY ‘|SULBYD = = == = | TYHINID

a 2u0z PIEZEH POO]3 POUIULIBIOPUN JO BaIY SY3UY ¥3HLO

2S00 ELGECITE I a— |
X ouoz plezeH poojd [Bwulp Jo ealy [N33EIS ON

G 20z 98AS7 0} ANP YS|Y POOIJ UUM BaIY QYVYZYH Qo014
X suoz "SAJON 998G ‘90T 40 SY3YV 43HIO0
03 3NP YStY POOI4 PIONPAY YUM BBy
x euoz pleZeH poold ULy
lenuuy %7 suopipuoy aimng NN
X auoz 9|jW dJenbs auo uey) ssa| Jo seale
ageujedp yym 10 100} aUO urY) SS| Yidap

seieAR )M Poo|) 3dUBYD [ENUUE %T JO

sealy 'pJezeH poold 2UBYD [eNUUY %20 S

....n. pr -

Aempooyy Aiojeingsy SVIUV QUVZVH r

v ‘IA ‘HY ‘ov ‘3v ouoz yydeq 10 348 YUM Qo0 VI3dS v s.wi A ) R ‘ll. s das L.‘;j!(o.l! bottiw ol
66V A ‘¥ ou0Z
(348) uopeAs|3 pooy] eseg MOYUM [}

A
€ & 1
LNOAYT 3NV WHId 804 dVIW XIANI ANV ONI9T1 GINVLIA HOA LHOJIY SlI4 335 Nu89'9G.7.6€

pueBo | )19\ |4 19Ae] pisezeH poo|4 |[euoneN




ATTACHMENT 1

SOILS
NCRS



N.0F b o6E

MuLb LE oHOT

Mult LE HOT

0S61€5

6
PESOM NET SUOZ WIN 190 26P3  HRSDHM SPBUPIOD BUIDD IR (R suomaiad dep
00F 14 00} 0

08} 02} . 09 V3 0
PRUS (,5°8 X, TT) Sdeospuel v U0 paiaid 31 06T 21T 2{e0s depy

0081£S 05.1€5 0021€5 05949 00915

dep ios
Hoday 92in0say {10 WOISND

ML BE obOT

ML 8E o¥OT



oL

"JuapiAe aq Aew sauepunog LN dew jo Bumpiys

Joujw swos ‘)|nse. e sy ‘sdew asay} uo pake|dsip Atebeu
puno.bxoeq ay) woyy si1ayip Alqeqoid pazybip pue pajidwos
aJaMm saul] [10S 3L} Yoiym o dewu aseq 1Yo Jo oyeydoyuo ay |

6102 '92
Aepn—g10Z ‘g des  :paydeiBojoyd aiam safiew jeuse (s)aleq

abue| 10 000'0S: )
sa|eos dew 10} (smoje soeds se) pajaqe| aie syun dew ji0g

8102 ‘0L das ‘gl uoisiap  :EjRq BANY ASAINS
0pelojo) ‘ealy AUnoD osed |3 :ealy ASAING jI0S

‘molaq pajsl| (S)a1ep uoisiaA ayj Jo
SE Bjep Paiiiusd SOYN-YASN aY) wodj pajessuab sijonpoud sy

‘paJinbay aie esle Jo SOUBISIP JO SUOHE|NJ|ED S)BINIJE

aioul Ji pasn aq pnoys ‘uonoaloud 21uod ease-jenba suaqpy

3Ly} se yons ‘eale soAIasald jey) Lopoafoid y "BalE pue adUB)SIp
suo)sip Ing adeys pue uonoap seAlasald yoiym ‘uonoafold
10}BOIBI\ G3AA BY) UO paseq aJe ASANS |I0S g3 BY) wouy sdepy

(£58€:9Sd3) 101048\ 9B\ (WAISAS BjeUIPIO0D
74N AdAINg 108 gem
80JAI8S UONBAIBSUOD) S83IN0Say |ednieN :depy JO 93un0g

‘sjuaLlaINsesw
dew Joy j19ays dew yoea uo a[eos Jeq ay) uo Aja1 aseaid

‘a|eas
PajieIsp aiow B 1B UMOYS Uaaq aAey pinod ey sjios Bunsenuoo
JO seaue [[ews ay) moys jou op sdew ay] -justuaaeld auy

Jios jo Aoeunooe pue Buiddeuwt jo |lejep ay) jo Buipueisispunsiw
asneo ues Buiddew Jo sjeos ay; puoAaq sdew jo juawsabiejug

*8Je9S SiY) 18 pijeA aq jou Aew depy |10S :Buiwiep

‘000°v2:L
je paddew alam |OY InoA asudwiod jey) sAaains |10s ay

NOILVINYOANI dVIN

ldgopos &
digroepys

ajouuIg L,

lodg pspaug Ajeieneg =
10dg Apueg  .°.

jodg auges

dooing o0y %

1lem pluLasng L)
19)epM snooueyeasyy (O

Auenp) Jo aulpy h+4

AydeiBojoyd jeuay E dwems Jo ysiep K
punoJbyoeg MOl BAET - w.
Speoy |eso] 1UPUE" &
speoy Jolep 1odg Aeneis e
senoy sn Ud [9ABID)
shemuBiH sl uoissaida( paso|n
sley jodg Aejy X
uopeuodsues)
1d mouog v21]
S|BUBD) PUB SWEANS
sainjea Jajepy nomog (&Y
sainjeay jujod jejaadsg
sainjead aui jeadsg -
) sjulod nun dep jlos a
Fi:ihle) y
; seu[ uun den Hos il
odsIBM G
- suoBAjod uun depy llog
jods Auoyg Aisp e siiog
w0dg Auoig ” (10V) 1s2.8)uj Jo eaLY D
eauy |l0dg = {10V) 188.483u] Jo BALY
aN3931 dVN

Hoday 801n0say |10S Woisno




Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOIl Percent of AOI
25 Elbeth sandy loam, 3t0 8 144 96.4%
percent slopes
92 Tomah-Crowfoot loamy sands, 0.5 3.6%
3 to 8 percent slopes
Totals for Area of Interest 15.0 100.0%

Map Unit Descriptions

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

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

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

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

onsite investigation is needed to define and locate the soils and miscellaneous
areas.

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

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

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

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

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

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

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

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

12



Custom Soil Resource Report

El Paso County Area, Colorado

25—Elbeth sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 367x
Elevation: 7,300 to 7,600 feet
Farmland classification: Not prime farmland

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

Description of Elbeth

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkose

Typical profile
A - 0to 3inches: sandy loam
E - 3to 23 inches: loamy sand
Bt - 23 to 68 inches: sandy clay loam
C - 68 fo 74 inches: sandy clay loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

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

13



Custom Soil Resource Report

92—Tomah-Crowfoot loamy sands, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 36b9
Elevation: 7,300 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Tomah and similar soils: 50 percent
Crowfoot and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tomah

Setting
Landform: Alluvial fans, hills
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkose and/or residuum weathered from
arkose

Typical profile
A - 0to 10 inches: loamy sand
E - 10to 22 inches: coarse sand
C - 48 Io 60 inches: coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Freguency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Description of Crowfoot

Setting
Landform: Alluvial fans, hills

14



Custom Soil Resource Report

Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Alluvium

Typical profile
A -0to 12 inches: loamy sand
E - 12 to 23 inches: sand
Bt - 23 to 36 inches: sandy clay loam
C - 36 to 60 inches: coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of floading: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Minor Components

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

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

15
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LOTS2and 3
PROFILE PIT EVALUATION



B PARR ENGINEERING
JA & CONSULTING, INC.

Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908
Office: 719-494-0404 Cell: 719-659-1313

PROFILE PIT EVALUATION
Date: June 12, 2019 Job: JN: 19.203A <§§\~S&:A
3 Y
site Site 1, 17110 East Goshawk Road e Sy
Location; Colorado Springs, CO 80908 X
Yol S
Purpose of Ta determine general subsurface soil conditions at the site location & to R ’zﬂ -06-12- 19. Sy 7
o formulate design criteria for the proposed On-Site Wastewater Treatment i{ Lo tessse® \Q\\:;;'
nvestigation. system (OWTS) &*— NS/IONAL B
RN
Field The materials in the various strata of the soil profile pit were visually
classified in accordance with the U.S. Department of Agriculture (USDA)
Procedure: standards.
Profile Pit Yes Profile Pit 1
Perc Test - Latitude: 39° 4'46.21"N
Longitude: 104°37'53.71"W
Date: (Profile Eval) May 29, 2019 Layer Soil Type & LTAR
Excavator Parr Engineering 0-1-0" Topsoil
Evaluator R.Jaquet 1'-0" - 6'-0" Type 4A (LTAR=0.15)
Depth to Groundwater (permanent or seasonal) Pit #1: Not Reached - -
Depth to Groundwater {permanent or seasonal) Pit #2: Not Reached
Profile Pit 2
Depth to Bedrock - Pit #1: Not Reached Latitude: 39° 4'46.13"N
Depth to Bedrock - Pit #2: Not Reached Longitude: 104°37'53.13"W
Layer Soil Type & LTAR
0-1-0" Topsoil
Other Terrain Features or Soil Conditions: See Attached Site Map 1'-0" - 6-0" Type 4A (LTAR=0.15)
Endorsement: Daniel J. Mizicko P.E. - -
Location
Latitude: Longitude:
Perc #1 N/A Min./In. - -
Perc #2 N/A Min./In. - -
Perc #3 N/A Min./In. - -
Average: [ Min./in.

Recommendations:

Page 1 of 5

(1) An Engineered On-Site Wastewater Treatment system (OWTS) is required for this location due to: (a) Soil
Type 4A identified in the treatment zone of Profile Pit #1 & Profile Pit #2.




B PARR ENGINEERING
FAl & CONSULTING, INC.

Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908

Office: 719-494-0404 Cell: 719-659-1313

Google Site Map

(;Sute 1. 17110 East Geshawr Road, 6308

Page 2 of 5




Parr Engi o & C I I Profile Pit - Log
arr Engineering onsulting, Inc. -
11590 Black Forest Road, Suite 10 Job Number: 19.203A
Colorado Springs, Colorado 80908 Date Evaluated: 05/29/19
Phone: 719-494-0404 Profile Pit#: Pit #1
Excavator: Parr Engineering Total Depth: 6'-0"
Logged By: R.Jaquet STA Slope & Direction: N@ 5%
Method: Profile Pit Latitude: 39°4'46.21"N
Equipment: Mini Excavator Longitude: 104°37'53.71"W
Site 1, 17110 East Goshawk Road, 80908
-
e
— 3
; £ USDA Soil Soil Redoxi i Soil T
£ = USDA Soil S oi oi edoximorphic oil Type % Rock
< -t Texture Structure - | Structure Features (from Table 9 Fra Color
§' § Shape Grade Present? (Y/N) in 0-14) &
Topsoil
2
Type 4A
. Structure- {LTAR = 0.15) 2.5Y4/6
Sandy Cla Massive N <35%
4 v Hay less © Treatment 0 (Moist)
Level 1
6
Total Depth= 6'-0"
8
10
Evidence of Groundwater: Not Reached
Depth to Bedrock: Not Reached

Page 3 of 5




¥ [ Parr Eno o & C " I Profile Pit - Log
arr Engineering onsulting, Inc. -
.[, 2 | 11590 Black Forest Road, Suite 10 Job Number: 19.203A
‘f‘ Colorado Springs, Colorado 80908 Date Evaluated: 05/29/19
/[ | Phone: 719-494-0404 Profile Pitif: Pit #2
Excavator: Parr Engineering Total Depth: 6'-0"
Logged By: R.Jaquet STA Slope & Direction: N @ 5%
Method: Profile Pit Latitude: 39°4'46.13"N
Equipment: Mini Excavator Longitude: 104°37'53.13"W
Site 1, 17110 East Goshawk Road, 80908
=
2
— 2
; £ USDA Sail Soil Redoximorphic Soil Type
£ 1 3o | uspasoi ° oren! O 'YPE 1 o Rock
5 - Texture Structure - | Structure Features (from Table 9 Fra Color
§' § Shape Grade Present? {Y/N) in 0-14) &
Topsoil
2
Type 4A
, Structure- (LTAR = 0.15) 2.5Y 4/6
Sandy Cla Massive N <35%
4 y Ly less ° Treatment v (Moist)
Level 1
6
Total Depth= 6'-0"
8
10
Evidence of Groundwater: Not Reached
Depth to Bedrock: Not Reached

Page 4 of 5




[ PARR ENGINEERING
Al & CONSULTING, INC.

Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908
Office: 719-494-0404 Cell: 719-659-1313

PROFILE PIT EVALUATION REPORT - General Notes, Regulations & Limitations

General Notes:

This report presents the data obtained pertaining to a Profile Pit Evaluation conducted at the locations indicated on
the included Site Map. The purpose of this investigation was to evaluate subsurface soil-profile(s) in the area of the
proposed Soil Treatment Area (STA) and to establish design criteria for an On-Site Wastewater Treatment system
(OWTS).

Board of Health Regulations & Regulation No. 43 - Engineered Systems:
At proposed soil treatment area locations where any of the following conditions are present, the system shall be

designed by a professional engineer and approved by the Health Department:

1. For soil types 3A, 4, 4A, 5, R-0, R-1 and R-2, and Treatment Levels TL2, TL2N, TL3, and
TL3N as specified in Tables 10-1 and 10-1A of this regulation;

2.The maximum seasonal ground water surface is less that four feet below the bottom of the proposed
absorption system.

3. A restrictive layer exists less that four feet below the bottom of the proposed absorption system
4. The ground slope is in excess of thirty percent

5. Pressure distribution is used.

Limitations:

The data presented in this report is specific to the locations of the Profile Pit locations evaluated. It must be

understood and accepted that subsurface conditions can, and often do vary across any given area. These variations
may not become evident until the time of system installation. If the subsurface conditions are discovered to vary
anywhere across the system footprint, Parr Engineering AND the Design Engineer must be notified immediately for
further evaluation. If another individual or party relies on this report, they shall indemnify and hold Parr Engineering &
Consulting, Inc. harmless for any damages, losses, or expenses that may incur as a result of its use, except as
allowed by law.

Page 5 of 5



PARR ENGINEERING
& CONSULTING, INC.

Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908
Office: 719-494-0404 Cell: 719-659-1313

PROFILE PIT EVALUATION

Date: August 2, 2019 Job:

Site Site 1, 17110 East Goshawk Road

Locatlon: Colorado Springs, CO 80908

Purpose of To determine general subsurface soil conditions at the site location & to

. formulate design criteria for the proposed On-Site Wastewater Treatment

Investigati system (OWTS)

Field The materials in the various strata of the soil profile pit were visually

. classified in accordance with the U.S. Department of Agriculture (USDA)

Procedure: standards.

Profile Pit Yes
[Perc Test -

Date: (Profile Eval) July 30, 2019

Excavator Parr Engineering

Evaluator R.Jaquet

Depth to Groundwater (permanent or seasonal) Pit #1:
Depth to Groundwater (permanent or seasonal) Pit #2:
Depth to Groundwater (permanent or seasonal) Pit #3:

Depth to Groundwater (permanent or seasonal) Pit #4:
Depth to Groundwater (permanent or seasonal) Pit #5:

Previous Report
Previous Report
Not Reached

Not Reached
Not Reached

Depth to Bedrock - Pit #1:
Depth to Bedrock - Pit #2:
Depth to Bedrock - Pit #3:
Depth to Bedrock - Pit #4:
Depth to Bedrock - Pit #5:

Previous Report
Previous Report
Not Reached
Not Reached
Not Reached

Other Terrain Features or Soil Conditions: See Attached Site Map

Endorsement: Daniel J. Mizicko P.E.

JN: 19.203A
um-‘ L.",‘t
\ as:g{}
4;-‘ . ll\
Z o504 O %
‘i) L4540 C);'.:— g
%, 8/ 02/ 19 -\?gg’
\t O /.'"n;x\\g_x \\""g
Profile Pit 3
Latitude: 39° 4'47.42"N
Longitude: 104°37'50.41"W
Layer Sail Type & LTAR
0-0-6" Topsoil
0'-6" - 3-0" Type 4A (LTAR=0.15)
3-0" - 7'-0" Type 2 (LTAR=0.60)
Profile Pit 4
Latitude: 39° 4'48.20"N
Longitude: 104°37'50.34"W
Layer Soil Type & LTAR
0-1-0" Topsaoil
1'-0" - 3-0" Type 3 (LTAR=0.35)
3-0" - 4-0" Type 3 (LTAR=0.35)
4'-0" - 8-0" Type 2 (LTAR=0.60)
Profile Pit 5
Latitude: 39° 4'47.97"N
Longitude: 104°37'50.71"W
Layer Soil Type & LTAR
0-1-0" Topsail
1-0" - 4-0" Type 4A (LTAR=0.15)
4'-0" - 8'-6" Type 3 (LTAR=0.35)

Recommendations:

Page 1 of 6

(1) An Engineered On-Site Wastewater Treatment system (OWTS) is required for this location due to: (a) Soil
Type 4A identified in the treatment zone of Profile Pit #3 & Profile Pit #5.
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Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908

Office: 719-494-0404 Cell: 719-659-1313

Google Site Map

0 East Goshawk Road, 80908 ¢

Pt #1 (Previous Report),
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- ] : Profile Pit - Log
Parr Engineering & Cpnsultmg, Inc. Tob Number- 19.203A
11590 Black Forest Road, Suite 10
Colorado Springs, Colorado 80908 Date Evaluated: 07/12/19
Phone: 719-494-0404 Profile Pit#: Pit #3
Excavator: Contractor Total Depth: 7'-0"
Logged By: R.Jaquet STA Slope & Direction: S@ 4%
Method: Profile Pit Latitude: 39° 4'47.42"N
Equipment: Mini Excavator Longitude: 104°37'50.41"W
Site 1, 17110 East Goshawk Road, 80908
©
2
— et
; £ USDA Soil Soil Redoximorphic Soil Type
£ 1 3 | uspasoil o o P OF IVPE 1 o Rock
£ = Texture Structure - | Structure Features (from Table 9 Fra Color
§ § Shape Grade Present? (Y/N) in 0-14) &
Topsoil
Type 4A
ucture- LTAR = 0.15 10YR 4/6
2 Sandy Clay | Massive Structure No ( ) <35% 0 ) /
less Treatment (Moist)
:— Level 1
|
Type 2
LTAR = 0. 10YR 5/4
Sandy Loam| Granular Strong No ( 0.60) <35% 0 ,5/
Treatment (Moist)
6 Level 1
Total Depth= 7'-0"
8
10
Evidence of Groundwater: Not Reached
Depth to Bedrock: Not Reached
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Parr Engineering & Consulting, Inc.

Profile Pit - Log

11590 Black Forest Road, Suite 10 JobNumber: 19.203A
Colorado Springs, Colorado 80908 Date Evaluated: 07/30/19
Phone: 719-494-0404 Profile Pitd#: Pit #4
Excavator: Contractor Total Depth: 8'-0"
Logged By: RJaquet STA Slope & Direction: Generally Flat
Method: Profile Pit Latitude: 39° 4'48.20"N
Equipment: Mini Excavator Longitude: 104°37'50.34"W
Site 1, 17110 East Goshawk Road, 80908
=
c
—_ b
£ ‘5 USDA Soil USDA Soil Soil Redoximorphic Soil Type % Rock
= = Texture Structure - | Structure Features (from Table 9 Fra Color
§ § Shape Grade Present? (Y/N) in 0-14) &
Topsoil
Type 3
2- Sandy Cl =0.
andy Hlay Granular Strong No (LTAR = 0.35) <35% >YR ?/6
Loam Treatment (Moist)
Level 1
Sandy Clay Type 3 10YR 6/4
Granular Stron No <35%
4 Loam & (LTAR = 0.35) ° | (Moist)
Type 2
3— Sandy Loam| Granular Strong No (LTAR =0.60) <35% 2.5Y _6/3
Treatment (Moist)
Level 1
8
Total Depth= 8'-0"
10
Evidence of Groundwater: Not Reached
Depth to Bedrock: Not Reached
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Parr Engineering & Consulting, Inc.

Profile Pit - Log

1590 Black Forest Road, Suite 10 Job Number: 19.203A
Colorado Springs, Colorado 80908 Date Evaluated: 07/30/19
Phone: 719-494-0404 Profile Pit#: Pit #5
Excavator: Contractor Total Depth: 8'-6"
Logged By: R.Jaquet STA Slope & Direction: S@ 3%
Method: Profile Pit Latitude: 39° 4'47.97"N
Equipment: Mini Excavator Longitude: 104°37'50.71"W
Site 1, 17110 East Goshawk Road, 80908
=
b
—_ b
o = i Soil Redoxi hi Soil T
£ < USDA Soil USDA Soil oi edoximorphic oil Type % Rock
< a Structure - | Structure Features (from Table 9 Color
a £ Texture 5 - Frag.
2 3 Shape Grade Present? (Y/N) in 0-14)
Topsoil
2 Type 4A
- L =0.
sandy Clay | Massive Structure No (LTAR = 0.15) <35% 10YR.5/4
less Treatment (Moist)
Level 1
4
Sandy Clay {LTAR = 0.35) 10YR 6/2
Granular St N <359
Loam rong © Treatment 35% {(Moist)
Level 1
8
Total Depth= 8'-6"
10
Evidence of Groundwater: Not Reached
Depth to Bedrock: Not Reached

Page 5 of 6




PARR ENGINEERING
& CONSULTING, INC.

Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908
Office: 719-494-0404 Cell: 719-659-1313

PROFILE PIT EVALUATION REPORT - General Notes, Regglations & Limitations

General Notes:

This report presents the data obtained pertaining to a Profile Pit Evaluation conducted at the locations indicated on
the included Site Map. The purpose of this investigation was to evaluate subsurface soil-profile(s) in the area of the
proposed Soil Treatment Area (STA) and to establish design criteria for an On-Site Wastewater Treatment system
(OWTS).

Board of Health Regulations & Regulation No. 43 - Engineered Systems:
At proposed soil treatment area locations where anv of the following conditions are present, the system shall be
designed by a professional engineer and approved by the Health Department:

1. For soil types 3A, 4, 4A, 5, R-0, R-1 and R-2, and Treatment Levels TL2, TL2N, TL3, and
TL3N as specified in Tables 10-1 and 10-1A of this regulation;

2.The maximum seasonal ground water surface is less that four feet below the bottom of the proposed
absorption system.

3. A restrictive layer exists less that four feet below the bottom of the proposed absorption system
4. The ground slope is in excess of thirty percent

5. Pressure distribution is used.

Limitations:

The data presented in this report is specific to the locations of the Profile Pit locations evaluated. It must be
understood and accepted that subsurface conditions can, and often do vary across any given area. These variations
may not become evident until the time of system installation. If the subsurface conditions are discovered to vary
anywhere across the system footprint, Parr Engineering AND the Design Engineer must be notified immediately for
further evaluation. If another individual or party relies on this report, they shall indemnify and hold Parr Engineering &
Consulting, Inc. harmless for any damages, losses, or expenses that may incur as a result of its use, except as
allowed by law.

Page 6 of 6




ATTACHMENT 3

LOTS 2 and 3
SOIL BORINGS FOR FOUNDATION DESIGN



‘B PARR ENGINEERING
VA & CONSULTING, INC.

Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908
Office: 719-494-0404 Cell: 719-659-1313

Page 1 of 5

PROFILE PIT EVALUATION
Date: June 12, 2019 Job: JN: 19.203B o X
site Site 2, 17110 East Goshawk Road & Do,
AQ_M Colorado Springs, CO 80908 gf‘
{3 ;
- . . A -G, % =y
Pupossct | Todsamie s wbstao ol s s et .0 06121952
Investigation: system (OWTS) "%&;“é’f! c::;.\‘ ‘5‘('«;
IIRANNNANS
Field The materials in the various strata of the soil profile pit were visually
classified in accordance with the U.S. Department of Agriculture (USDA)
Procedure: standards.
Profile Pit Yes Profile Pit 1
Perc Test - Latitude: 39° 4'43.47"N
Longitude: 104°38'2.82"W
Date: (Profile Eval) May 29, 2019 Layer Soil Type & LTAR
Excavator S.Dunfee 0-1'-0" Topsail
Evaluator S.Dunfee 1-0" - 3'-0" Type 2 (LTAR=0.60)
3'-0" - 50" Type 3 (LTAR=0.35)
Depth to Groundwater (permanent or seasonal) Pit #1: Not Reached 5'-0" - 7'-6" Type 2 (LTAR=0.60)
Depth to Groundwater (permanent or seasonal) Pit #2: Not Reached
Profile Pit 2
Depth to Bedrock - Pit #1: Not Reached Latitude: 39° 4'42.98"N
Depth to Bedrock - Pit #2: Not Reached Longitude: 104°38'1.64"W
Layer Soil Type & LTAR
0-1'-0" Topsoil
Other Terrain Features or Soil Conditions: See Attached Site Map 1'-0" - 2-0" Type 2 (LTAR=0.60)
2'-0" - 5'-0" Type 3 (LTAR=0.35)
Endorsement: Daniel J. Mizicko P.E. 5-0" - 7'-6" Type 2 (LTAR=0.60)
Location
Latitude: Longitude:
Perc #1 N/A Min./In. - -
Perc #2 N/A Min./In. - -
Perc #3 N/A Min./In. - -
Average: ] N/A Min./In.
Recommendations:  |(1) A conventional, non-engineered On-Site Wastewater Treatment system (OWTS) is acceptable for this site.
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Christopher L. Parr, P.E. Principal
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Google Site Map
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Profile Pit - Log

Parr Engineering & Consulting, Inc. ;
11590 Black Forest Road, Suite 10 Job Number: 19.2038
Colorado Springs, Colorado 80908 Date Evaluated: 05/29/19
Phone: 719-494-0404 Profile Piti: Pit #1
Excavator: S.Dunfee Total Depth: 7'-6"
Logged By: S.Dunfee STA Slope & Direction: Generally Flat
Method: Profile Pit Latitude: 39° 4'43.47"N
Equipment: Mini Excavator Longitude: 104°38'2.82"W
Site 2, 17110 East Goshawk Road, 80908
=
c
—_ 2
I £ . USDA Soil Sail Redoximorphic Soil Type
-~ UsD % Rock
£ - Tsex?usr:'l Structure - | Structure Features (from Table 9 c;:raoc Color
§' E Shape Grade Present? (Y/N) in 0-14) &
Topsoil
:! Type 2
LTAR =0.60 10YR 5/3
2 Sandy Loam| Granular | Moderate No ( ) <35% . /
Treatment (Moist)
Level 1
S a LTAR=0. .
4 andy Clay Granular Strong No ( 0.35) <35% 2.5Y ,6/2
Loam Treatmemt (Maist)
Level 1
Type 2
6 (LTAR = 0.60) 2.5Y6/1
Sandy Loam| Granular | Moderate No ’ <35% oo
Treatment (Moist)
B Level 1
8 Total Depth= 7'-6"
10
Evidence of Groundwater: Not Reached
Depth to Bedrock: Not Reached

|Page 3 of 5




Pacr Enei o & C line. Ir Profile Pit - Log
arr Engineermg & Consulting, Inc. )
11590 Black Forest Road, Suite 10 SORINUmbEL 19.2038
Colorado Springs, Colorado 80908 Date Evaluated: 05/29/19
Phone: 719-494-0404 Profile Pit#: Pit #2
Excavator: S.Dunfee Total Depth: 7'-6"
Logged By: S.Dunfee STA Slope & Direction: Generally Flat
Method: Profile Pit Latitude: 39°4'42.98"N
Equipment: Mini Excavator Longitude: 104°38'1.64"W
Site 2, 17110 East Goshawk Road, 80908
©
c
—_ i)
] £ . USDA Soil Soil Redoximorphic Soil Type
- USDA Soil 9
£ % Textur(: Structure - | Structure Features (from Table 9 /::faOCk Color
§ § Shape Grade Present? (Y/N) in 0-14) &
Topsoil
Type 2 10YR5/3
Sandy Loam| Granular | Moderate No <35%
2 v (LTAR = .60) (Moist)
Type 3
Sandy Cla L =0. .
ney Hiay Granular Strong No (LTAR = 0.35) <35% 2.5Y .6/2
4 Loam Treatment (Moist)
Level 1
Type 2
6 (LTAR = .60) 2.5Y 6/1
Sandy Loam| Granular | Moderate No ) <35% o
Treatment (Moist)
Level 1
8 Total Depth= 7'-6"
10
Evidence of Groundwater: Not Reached
Depth to Bedrock: Not Reached

Page 4 of 5




) PARR ENGINEERING
Al & CONSULTING, INC.

Christopher L. Parr, P.E. Principal
11590 Black Forest Road, Suite 10, Colorado Springs, CO 80908
Office: 719-494-0404 Cell: 719-659-1313

PROFILE PIT EVALUATION REPORT - General Notes, Regulations & Limitations

General Notes:

This report presents the data obtained pertaining to a Profile Pit Evaluation conducted at the locations indicated on
the included Site Map. The purpose of this investigation was to evaluate subsurface soil-profile(s) in the area of the
proposed Soil Treatment Area (STA) and to establish design criteria for an On-Site Wastewater Treatment system
(OWTS).

Board of Health Regulations & Regulation No. 43 - Engineered Systems:

At proposed soil treatment area locations where any of the following conditions are present, the system shall be
designed by a professional engineer and approved by the Health Department:

1. For soil types 3A, 4, 4A, 5, R-0, R-1 and R-2, and Treatment Levels TL2, TL2N, TL3, and
TL3N as specified in Tables 10-1 and 10-1A of this regulation;

2.The maximum seasonal ground water surface is less that four feet below the bottom of the proposed
absorption system.

3. Arestrictive layer exists less that four feet below the bottom of the proposed absorption system
4. The ground slope is in excess of thirty percent

5. Pressure distribution is used.

Limitations:

The data presented in this report is specific to the locations of the Profile Pit locations evaluated. It must be
understood and accepted that subsurface conditions can, and often do vary across any given area. These variations
may not become evident until the time of system installation. If the subsurface conditions are discovered to vary
anywhere across the system footprint, Parr Engineering AND the Design Engineer must be notified immediately for
further evaluation. If another individual or party relies on this report, they shall indemnify and hold Parr Engineering &
Consulting, Inc. harmless for any damages, losses, or expenses that may incur as a result of its use, except as
allowed by law.

Page 5 of 5




Engineering Properties—El Paso County Area, Colorado

Engineering Properties

This table gives the engineering classifications and the range of engineering
propetties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under
similar storm and cover conditions. The criteria for determining Hydrologic soil
group is found in the National Engineering Handbook, Chapter 7 issued May
2007 (http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?
conteni=17757.wba). Listing HSGs by soil map unit component and not by soil
series is a new cancept for the engineers. Past engineering references contained
lists of HSGs by soil series. Soil series are continually being defined and
redefined, and the list of soil series names changes so frequently as to make the
task of maintaining a single national list virtually impossible. Therefore, the
criteria is now used to calculate the HSG using the component soil properties
and no such national series lists will be maintained. All such references are
obsolete and their use should be discontinued. Soil properties that influence
runoff potential are those that influence the minimum rate of infiltration for a bare
soil after prolonged wetting and when not frozen. These properties are depth to a
seasonal high water table, saturated hydraulic conductivity after prolonged
wetting, and depth to a layer with a very slow water transmission rate. Changes
in soil properties caused by land management or climate changes also cause the
hydrologic soil group to change. The influence of ground cover is treated
independently. There are four hydrologic soil groups, A, B, C, and D, and three
dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Usba  Natural Resources Web Soll Survey 6/11/2019
: Conservation Service National Cooperative Soil Survey Page 10of 5



Engineering Properties—E| Paso County Area, Colorado

Texture is given in the standard terms used by the U.S. Department of
Agriculture. These terms are defined according to percentages of sand, silt, and
clay in the fraction of the soil that is less than 2 millimeters in diameter. "Loam,"
for example, is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the content of particles coarser than sand is 15 percent or
more, an appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC,; silty and clayey soils as ML, CL, OL, MH,
CH, and OH; and highly organic soils as PT. Soils exhibiting engineering
properties of two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral
soil that is less than 3 inches in diameter is classified in one of seven groups
from A-1 through A-7 on the basis of particle-size distribution, liquid limit, and
plasticity index. Soils in group A-1 are coarse grained and low in content of fines
(silt and clay). At the other extreme, soils in group A-7 are fine grained. Highly
organic soils are classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further
classified as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an
additional refinement, the suitability of a soil as subgrade material can be
indicated by a group index number. Group index numbers range from 0 for the
best subgrade material to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10
inches in diameter are indicated as a percentage of the total soil on a dry-weight
basis. The percentages are estimates determined mainly by converting volume
percentage in the field to weight percentage. Three values are provided to
identify the expected Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the
soil fraction less than 3 inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard Series), have openings of
4.76, 2.00, 0.420, and 0.074 millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and in nearby areas and on
estimates made in the field. Three values are provided to identify the expected
Low (L), Representative Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey
area or from nearby areas and on field examination. Three values are provided to
identify the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of
sampling and testing. 24th edition.

UsDA  Natural Resources Web Solf Survey 6/11/2019
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Engineering Properties-—El Paso County Area, Colorado

American Society for Testing and Materials (ASTM). 2005. Standard
classification of soils for engineering purposes. ASTM Standard D2487-00.

USDA  Natural Resources Web Soll Survey 6/11/2019
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Engineering Properties-—El Paso County Area, Colorado

Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk *' denotes the representative texture; other
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is
found in the National Engineering Handbook, Chapter 7 issued May 2007 http://directives.sc.egov.usda.gov/

OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L),

Representative Value (R), and High (H).

Engineering Properties—-El Pasoc County Area, Colorado

Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit | yindex
unit group Unified | AASHTO | >10 3-10 4 10 40 200
inches | inches
In LRH | L-RH | L-RH | L-RH | L-R-H | L-RH | L-RH | L-R-H
25—Elbeth sandy
loam, 3 to 8 percent
slopes
Elbeth 85B 0-3 Sandy loam 8C,8C- |A-2-4,A-4|0-0-0 |0-0-0 |85-93-1 |80-90-1 |50-60- |25-33- |25-28 |[5-8-10
SM 00 00 70 40 -30
3-23 Loamy sand SM A-2-4,A-1)0-0-0 |0-0-0 |85-93-1 |80-90-1 |40-58- |15-23- |20-23 |NP-3-5
00 00 75 30 -25
23-68 | Sandy clay loam CL-ML, A-2,A4, |0-0-0 |0-0-0 |85-93-1 |80-90-1 |65-78- |3043- |25-30 |5-10-15
SC,SC-| A6 00 00 90 55 -35
SM
68-74 | Sandy clay loam CL, SC A-2,A4 |0-0-0 |0-0-0 |85-93-1 |80-80-1 |50-70- |25-40- |25-28 |5-8-10
00 00 90 55 -30
uspA  Natural Resources Web Soil Survey 6/11/2019

Conservation Service

National Cooperative Soil Survey
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Engineering Properties—El Paso County Area, Colorado

Engineering Properties—-El Paso County Area, Colorado
Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H | L-RH | L-R-H | L-R-H | L-R-H | L-R-H | L-R-H
92—Tomah-Crowfoot
loamy sands, 3to 8
percent slopes
Tomah 50 B 0-10 Loamy sand SM A-2-4 0-0-0 |0-0-0 |100-100 |100-100 |50-60- |[15-23- |20-23 |(NP-3-5
-100 -100 70 30 -25
10-22 | Coarse sand SP-SM, |A-1,A-2, [0-0-0 |0-0-0 |100-100 |100-100 [45-55- |5-8-10 |— NP
SW-SM | A-3 -100 -100 65
22-48 | Stratified coarse SC, SM, |A-2-4, 0-0-0 |0-0-0 |85-93-1 |80-90-1 |35-63- |5-28-50(20-25 |NP-5
sand to sandy SP-SM, A1, A4 0o 00 90 -30 -10
clay loam SC-SM
48-60 |Coarse sand, loamy |SC-SM, |[A-2-4, 0-0-0 |0-0-0 |85-93-1 |80-90-1 |35-53- [5-15-25(20-23 |NP-3-5
coarse sand SM, A-1, A-3 00 00 70 -25
SP-SM
Crowfoot 30|B 0-12 Loamy sand SM A-2-4,A-10-0-0 |0-5-10 |85-93-1 |80-90-1 |40-58- |15-23- [20-23 |[NP-3-5
00 00 75 30 -25
12-23 | Sand SM, SP- |A-1,A-2, {0-0-0 |0-5-10 |85-93-1 |80-90-1 [40-55- |5-10-15|— NP
SM A-3 00 00 70
23-36 | Sandy clay loam CL-ML, A-2-4, 0-0-0 |0-5-10 [85-93-1 /80-90-1 |65-78- |30-43- |[25-30 |5-10-15
SC,SC-| A4,A6 00 00 90 55 -35
SM
36-60 | Coarse sand, loamy [SM, SP- [A-1,A2 [0-0-0 |0-5-10 [85-93-1 |80-90-1 |35-53- |5-15-25|— NP
coarse sand SM 00 00 70
Data Source Information
Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 16, Sep 10, 2018
usDA  Natural Resources Web Soil Survey 6/11/2019
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SUBSURFACE SOIL INVESTIGATIONS
SITES 1 AND 2
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B PARR ENGINEERING

Christopher L. Parr, P.E. Principal Structural Engineering & Consulting
11590 Black Forest Road, Suite 10 Geotechnical Engineering

Colorado Springs, Colorado 80908 On-Sitc Wastewater Treatment Design
Office: 719-494-0404 Inspections & Technical Reports

June 12,2019 JN 19.203A

Project: Subsurface Soil Investigation
Site 1, 17110 East Goshawk Road

Colorado Springs, 80908

Attached is a formal soils report for the project referenced above. Included in this report is a review of
the soils investigation and analysis for this location. The purpose of our investigation was to evaluate the
conditions of the subsurface soil in order to establish design and construction criteria for the proposed
structure(s). A discussion of the results of our investigation with construction recommendations is also
included. If revisions to the design of the proposed structure take place, it is advised that our firm be
contacted immediately to review the changes and to determine if the revised plans are acceptable.

If you have any questions concerning this report, please feel free to contact our office at 719-494-0404.

Sincerely,
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*Purpose and Scope of Study

This report presents the results of a subsurface exploration program to provide foundation
recommendations for the proposed structure to be located on the parcel of land referenced above.

The exploration program was conducted in order to obtain information regarding the subsurface
conditions. Soil samples were retrieved from a soil boring(s) and analyzed to provide data on the
classification and engineering characteristics of the on-site soils. The results of the field and laboratory
investigation are presented herein.

This report has been prepared to summarize the data obtained and to present our conclusion and
recommendations based on the proposed construction and the subsurface conditions encountered.
Design criteria and a discussion of the geotechnical engineering considerations related to the
construction of the proposed structure are included.

*The information presented in this report is NOT intended to be used as a design. The foundation
design requirements and all inspections associated with the foundation design is the responsibility
of the Structural Engineer of Record.

Proposed Construction

Based on the information provided, the proposed construction will consist of a wood framed, single
family residential structure supported on a reinforced concrete foundation system. We anticipate
maximum structural loadings of 3000 pounds per lineal foot for distributive wall loads and 15 kips for
concentrated column loads.

If the project features or loadings differ significantly from those above, our firm should be contacted to
reevaluate the recommendations contained herein.

Field Investigation

The field investigation for this project was conducted on May 29, 2019.

A 4” diameter exploratory boring was drilled to approximately 20 feet below grade in the area of the
proposed construction. Standard penetration testing (SPT) was conducted during the drilling process.

The SPT measures resistance to penetration of a standard split-spoon sampler that is driven by a 140
[bm hammer dropped from a height of 30 in. The number of blows required to drive the sampler a
distance of 12 in. after an initial penetration of 6 in. is referred to as the N-value or standard
penetration resistance in blows per foot.

The representative samples obtained from the SPT split-spoon sampler are saved for subsequent
laboratory examination and testing.
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Laboratory Investigation

The field samples obtained were analyzed and classified in the laboratory. Laboratory testing included
standard property tests, natural water content, Atterberg limits and Expansion Index tests.

The laboratory testing was conducted in general accordance with ASTM specifications.

Subsurface Conditions

The following tables summarize information obtained about the subsurface conditions encountered:

Soil Sample . . , . | Expansive
Classification | Depth Gravel Sand Fines LL Pl EI Potential
c1a32§yC§and 10ft | 34% | 602% | 364% | 34 | 20 | 78 | Medium
LL - Liquid Limit * PI — Plasticity Index ? EI — Expansion Index ?
Soil Sample | SPT Relative | Moisture Clay | Expansive | Expansion
Classification Depth | N-Value | Density | Content | Content Index Potential
Cla}zesycfand st | NA | NS 900 | Medium | NA N/A
Cl Sand '
Meo | 10f | 90 Medum | 5206 | Medium | 78 Medium
Cl Sand
ay(gyc) an 15/t | N/A | Dense | 45% | Medium | N/A N/A
Cl Sand
a{es’é) an 20ft | N/A | Dense | 5.6% | Medium | N/A N/A

Ground water was not encountered during the time of our investigation. This may be due to lack of
moisture received in the area and subsequently may rise due to seasonal changes, degree of irrigation
and/or other factors.

Foundation Recommendations

The information obtained indicates subsurface conditions consisting of soil with a medium potential for
expansion at depths at and below the proposed bearing depth. Given the nature of the native soil
conditions, the following foundation recommendations have been provided to minimize the potential for
foundation movement.

Option 1: Overexcavation & Compacted Fill
The native expansive soil shall be over excavated and replaced with properly compacted, offsite

structural fill material to a depth of 4 feet minimum below the foundation elements. The fill material
shall be compacted to minimum 95% Modified Proctor density. All foundation elements bearing
directly on structural fill material shall be designed for a maximum allowable bearing pressure of
1500 psf.
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It should be emphasized that foundation movement remains a possibility if significant moisture
changes occur in the native soil below the fill material. The owner/owners representative accepts
all risks associated with foundation movement if this option is selected. Otherwise, option 2 should
be considered.

Option 2: Drilled Caissons

The foundation design shall consist of a reinforced concrete grade beam system with the installation of

drilled, straight shaft piers (caissons) embedded into competent bedrock formation.

e All piers shall be 10” diameter minimum and shall have a minimum 25 foot shaft length.

e All piers shall be anchored a minimum of 7 feet into competent bedrock with a minimum of 3 shear
rings (minimum 4”’wide x 3” deep) @ 24” o.c. max. along the bottom of the pier and embedded into
competent rock formation.

e All piers shall be designed for a maximum end bearing pressure of 30,000 psf, a side shear of 3,000
psf and a minimum dead load end bearing pressure of 15,000 psf. A design anchor value of 2000 psf
times the surface area may be used for the portion of pier penetration into bedrock.

Concrete shall be sulfate resistant Type II cement for all elements within 6 inches of soil

e Concrete should be placed immediately after drilling, cleaning and observing each pier hole. A
representative of Parr Engineering & Consulting, Inc. should be contacted to observe drilling
operations.

o All piers to be reinforced for their full length with a minimum of three No. 5 bars which shall
extend into the grade beams or foundation walls a minimum of 24".

e A minimum 6-inch continuous void space below grade beam is recommended between piers.

Structural Fill Gradation & Compaction

Structural Fill shall consist of a well graded mixture of sound mineral aggregate particles void of debris
containing sufficient proper quality binding materials to secure a firm, stable foundation when placed
and compacted. When tested with laboratory sieves, the material shall meet the following gradation
requirements:

% Passing
Standard Sieve Size (by Weight)
2 inch 100
No. 4 30-100
No. 50 10-60
No. 200 5-20

Colorado Department of Transportation approved class 4, 5, or 6 base course materials typically meet
the above specifications. A report showing the gradation analysis and test results for the materials
proposed for structural fill shall be provided to Parr Engineering for review and approval prior to
placement.

Imported structural fill shall be placed in 8” maximum uniform lifts and compacted to a minimum 95%
Modified Proctor Density (ASTM D-1557) near optimum moisture content.

Compaction testing and confirmation is required at 24” intervals max. Results of the testing must be
provided to Parr Engineering & Consulting when complete.
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Foundation Walls

Foundation walls which are laterally supported and can be expected to undergo a minimal amount of
deflection (“at-rest condition”) may be designed for a lateral earth pressure computed on the basis of an
equivalent fluid unit weight of 45 pcf for onsite material.

All foundation walls should be designed for appropriate hydrostatic and surcharge pressures such as
adjacent buildings, traffic and construction materials and equipment. The pressures recommended above
assume a relatively horizontal backfill surface.

The onsite excavated materials may be used as foundation wall backfill. Backfill shall be carefully
placed in uniform lifts and properly compacted near optimum moisture content. Care should be taken
not to overcompact the backfill since this could cause excessive lateral pressure on the walls. Some
settlement of deep foundation wall backfill will occur even if the material is placed correctly.

*Open Excavation Observation

It is assumed that the results in this report are representative of the subsurface conditions throughout the
site. However, variations across the site are a possibility and will not become evident until the
foundation excavation is complete.

A representative of Parr Engineering & Consulting shall be contacted to inspect the completed
foundation excavation prior to the placement of any formwork. Please contact our office a minimum of
24 hours prior to the requested site visit. This report may be rendered null and void if the open
excavation observation is not completed.

*The Open Excavation Observation Report will be billed additionally at the time services are
complete and prior to the release of any documentation (either electronically or hard copy).

Floor System Recommendations

The natural on-site soils were determined to have a medium potential for expansion when inundated
with water. If slab crack control is highly desired, a minimum 6" layer of gravel or aggregate base
course shall be placed and compacted to at least 95% Modified Proctor Density (ASTM D-1557) prior to
placement of a new slab-on grade. In addition, the new slab shall be reinforced with #3 bars @ 18" o.c.
each way, or 4x4-W2.9xW2.9 W.W F. (centered).

Floor Slabs should be provided with control joints to reduce damage that may occur as a result of
shrinkage cracking. We suggest the spacing of the joints to be no more than 15 feet centers. The actual
joint spacing should be based on the slab reinforcing design.

Given the nature of the potentially expansive soil conditions, interior slabs supported directly on
the native soil can be expected to move and crack when exposed to moisture and should be
avoided if possible. If floor movement and cracking cannot be tolerated, interior floor slabs (i.e.,
basement floors) shall be elevated over a crawl space and designed as structural systems
supported independently of the underlying soil.
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Surface Drainage

The following drainage precautions should be observed during the construction and maintained at all
times after the residence has been completed.

1) Excessive wetting and drying of the foundation excavations and underslab areas should be
avoided during construction.

2) The ground surface surrounding the exterior of the building should be sloped to drain away from
the foundation in all directions. We recommend a minimum slope of 12 inches in the first 10
feet.

3) Roof downspouts and drains should discharge well beyond the limits of the backfill.

4) Landscaping which requires excessive watering should be located at least 10 feet from the house.

5) Plastic membranes should not be used to cover the ground surface adjacent to the foundation
walls.

Subsurface Drainage

A subsurface foundation drain or equivalent protection measure is recommended around the perimeter
of all habitable or storage spaces located below grade (including crawlspace areas). Actual drain
requirements to be determined at the time of the open hole inspection.

A subsurface drain is designed to redirect moisture around and away from the foundation system.
However, it should be noted that a properly functioning drain does not completely eliminate the
potential for foundation movement if exposed to subsurface moisture.

8 MIL. MIN. POLYETHYLENE
MOISTURE BARRIER GLUED
TO FND. WALL. EXTEND 12"

. -:| [ — MIN. ABOVE TOP OF FOOTING &
) i l , lﬁ_-—‘l ALONG BOTTOM OF EXCAVATION

+3/4" GRAVEL INSIDE
GEOTEXTILE FILTER

T—-— FABRIC MIRAFI 140N
OR EQUAL.

FOUNDATION DESIGN
(BY OTHERS)

8" MIN.

L= =
~IIF__1IEH —fl ~~~~~ e
|— “:HE — —
_IHI_‘JH‘UIH ‘J’H’ ‘[-M{:Hlml =0

4" PERFORATED/FLEXIBLE
DRAIN PIPE SLOPED 1/8"/Ft.
MIN. TO SUMP PITOR DAYLIGHT
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Limitations

This report has been prepared with generally accepted soil and foundation engineering practices in this
area for use by the client for design purposes. The conclusions and recommendations presented are
based on data obtained from the exploratory excavation. The nature and extent of variation from the
exploratory boring may not become evident until excavation is performed. If during construction, soil,
rock and groundwater conditions appear to be different from those described herein, our office should be
advised immediately so that reevaluation of the recommendations may be made.

Although all laboratory procedures were performed under optimal conditions, it should be noted that
precautions should be taken to accommodate for certain sources of failure such as inconsistencies in the
properties/characteristics of the on-site soil, variations in groundwater levels due to seasonal changes,
etc.

This report DOES NOT address the potential for geologic hazards or constraints (i.e., slope
stability, landslides). It must be emphasized that such hazards and constraints are outside the
scope of this investigation and must be investigated independently.
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Laboratory Analysis — Sieve Analysis

SOIL CLASSIFICATION
Location of Site | site 1, 17110 East Goshawk Road, 80908 | Tested By: R.J. & T.P.
Date Tested 06/05/19
Legal Description N/A
Collected By S.Dunfee
Job Number 19.203A | Date Collected 05/29/19
SITE INVESTIGATION |
Test Hole Depth 1 200" | {Groundwater Table | N/A |
Surface Layer Thickness | - ] [Volume of Soil Sample | 1/2 cu.ft. |
Soil System | Uniform | [Visual Moisture Observation | Moist |
Layer Soil Type/Depth Critical Layer No. 1
Surface - Coloration Tan
No. 1 SC/0 - 20°.0" Gravel Trace
No. 2 - [Organic Content Little-None
No. 3
SIEVE ANALYSIS |
Test Bore #: 1B #1 5 Wet Weight of Soil (g) 625.6
Layer No. 1 @ Dry Weight of Soil (g) 594.5
Depth of Sample 10.0" Natural Moisture Content 5.2%
Sieve # Thickness Mass Ret. (g) % Ret. %Pass
{mm)
4 4.750 204 34%
10 2.000 804 13 5%
40 0.425 149.4 25.2%
60 0.250 409 6.9%
100 0.150 38.0 6.4%
200 0.075 483 8.1%
Pan 0.000 216.0 36.4%
Pan 0.000 0.0%
{ Totals 1 [ 5934 | 100.0% |

""""""" 3.4%| Retained on C,=Deg/Dyo = N/A
go.2%| 200
36.4%|Passes #200 Ce= Dap/(D1o)(Deo) = N/A

0.0%
100.0%
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Laboratory Analysis — Atterberg Limits

ATTERBERG LIMITS
LIQUID LIMIT - LL |
Tin Mass{g)
Cup # Empty Wet Soil Dry Soil # Drops Wate(ig Mass Solids Mass (g) |Water Content
1 13.6 55.5 440 8 11.5 304 0.38
2 13.5 53.2 429 16 10.3 294 0.35
3 13.6 58.5 475 32 11.0 339 0.33
Liquid Limit (from plot) ] 034 |
PLASTIC LIMIT - PL ]
Tin Mass(g)
Cup # Empty Wet Soil Dry Soil Watj; ’Mass Soht:;)Mass Plastic Limit (PL)
1 13.3 19.6 18.9 0.74 551 0.13
2 13.5 20.1 19.3 0.78 577 0.14
Average 0.13
Plastic Limit I 0.13 |
Note: |L|quid Limit, Plastic Limit and Plasticity Index values have been rounded to nearest whole number when expressing as a
percentage
PLASTICITY INDEX - PI |
Plasticity Index = Liquid Limit - Plastic Limit
Plasticity Index l 020 |
MOISTURE CONTENT
Tin Mass(qg)
Depth Empty Wet Soil Dry Soil Wate(;) Mass Soh(:;)Mass Water Content
5-0" 13.6 873 813 6.1 67.7 9.0%
15-0" 13.7 108.4 104 3 4.1 90.6 45%
200" 13.7 88.0 84.1 4.0 70.4 5.6%
CLASSIFICATION
Plasticity I High Plasticity
Group Symbol ] SC |
Group Name Clayey Sand
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Laboratory Analysis — Liquid Limit Plot

y = -0.037In(x) + 0.4544

LIQUID LIMIT PLOT (Layer #1) RA= 1
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Laboratory Analysis — Grain Size Distribution

Grain Size Distribution
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Parr Ened PpS e I Y|BORING LOG
arr Engineering onsulting, Inc. -
11590 Black Forest Road, Suite 10 Job Nurr]ben 19.203A
Colorado Springs, Colorado 80908 Date Drilled: 05/29/19
Phone: 719-494-0404 Boring #: TB #1
Driller: S.Dunfee Total Depth: 20'-0"
Logged By: S.Dunfee Groundwater Elevation: N/A
Method: Boring Latitude: 39° 4'45.93"N
Auger & Size: 4" Solid Stem Longitude: 104°37'54.53"W
(7]
3
o
© - E
g o Site 1, 17110 East Goshawk Road, 80908 g
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FAl & CONSULTING, INC.

Christopher L. Parr, P.E. Principal Structural Engineering & Consulting
11590 Black Forest Road, Suite 10 Geotechnical Engineering

Colorado Springs, Colorado 80908 On-Site Wastewater Treatment Design
Office: 719-494-0404 Inspections & Technical Reports

June 12,2019 JN 19.203B

Project: Subsurface Soil Investigation
Site 2, 17110 East Goshawk Road
Colorado Springs, CO 80908

Attached is a formal soils report for the project referenced above. Included in this report is a review of
the soils investigation and analysis for this location. The purpose of our investigation was to evaluate the
conditions of the subsurface soil in order to establish design and construction criteria for the proposed
structure(s). A discussion of the results of our investigation with construction recommendations is also
included. If revisions to the design of the proposed structure take place, it is advised that our firm be
contacted immediately to review the changes and to determine if the revised plans are acceptable.

If you have any questions concerning this report, please feel free to contact our office at 719-494-0404.

Sincerely,
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*Purpose and Scope of Study

This report presents the results of a subsurface exploration program to provide foundation
recommendations for the proposed structure to be located on the parcel of land referenced above.

The exploration program was conducted in order to obtain information regarding the subsurface
conditions. Soil samples were retrieved from a soil boring(s) and analyzed to provide data on the
classification and engineering characteristics of the on-site soils. The results of the field and laboratory
investigation are presented herein.

This report has been prepared to summarize the data obtained and to present our conclusion and
recommendations based on the proposed construction and the subsurface conditions encountered.
Design criteria and a discussion of the geotechnical engineering considerations related to the
construction of the proposed structure are included.

*The information presented in this report is NOT intended to be used as a design. The foundation
design requirements and all inspections associated with the foundation design is the responsibility
of the Structural Engineer of Record.

Proposed Construction

Based on the information provided, the proposed construction will consist of a wood framed, single
family residential structure supported on a reinforced concrete foundation system. We anticipate
maximum structural loadings of 3000 pounds per lineal foot for distributive wall loads and 15 kips for
concentrated column loads.

If the project features or loadings differ significantly from those above, our firm should be contacted to
reevaluate the recommendations contained herein.

Field Investigation

The field investigation for this project was conducted on May 29, 2019.

A 4” diameter exploratory boring was drilled to approximately 20 feet below grade in the area of the
proposed construction. Standard penetration testing (SPT) was conducted during the drilling process.

The SPT measures resistance to penetration of a standard split-spoon sampler that is driven by a 140
Ibm hammer dropped from a height of 30 in. The number of blows required to drive the sampler a
distance of 12 in. after an initial penetration of 6 in. is referred to as the N-value or standard
penetration resistance in blows per foot.

The representative samples obtained from the SPT split-spoon sampler are saved for subsequent
laboratory examination and testing.
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Laboratory Investigation

The field samples obtained were analyzed and classified in the laboratory. Laboratory testing included
standard property tests, natural water content, Atterberg limits and Expansion Index tests.

The laboratory testing was conducted in general accordance with ASTM specifications.

Subsurface Conditions

The following tables summarize information obtained about the subsurface conditions encountered:

Soil Sample . . . Expansive
Classification | Depth Gravel Sand Fines LL Pl EI Potential
Silty, Clayey . . .
Sand (SC-SM) 10 ft. 1.0% 74.7% 24.3% 23 5 N/A Low
LL — Liquid Limit '  PI — Plasticity Index* EI — Expansion Index® NP*— Non Plastic
Soil Sample | SPT Relative | Moisture Clay Expansive | Expansion
Classification Depth | N-Value | Density | Content | Content Index Potential
Silty, Clayey Very o
Sand (SC-SM) 5 ft. N/A Dense 5..3% Low N/A N/A
Silty, Cl1 V
Sand (SC.onp | 108 | 50+ | pe¥ ol 61% | Low | NA Low
Silty, Cl
Samd(scony | 1R | NA | YY1 70% | Low | NA N/A
Cl Sand .
vyt oo | A | YW 53% | Medium | N/A N/A
(SC) Dense

Ground water was not encountered during the time of our investigation. This may be due to lack of
moisture received in the area and subsequently may rise due to seasonal changes, degree of irrigation
and/or other factors.

Foundation Recommendations

Considering the subsurface conditions encountered on-site and the nature of the proposed construction,
we recommend that the proposed structure be founded on a reinforced concrete shallow foundation
system with footings placed on native undisturbed soil. Foundation elements shall be designed for a
maximum allowable bearing pressure of 3000 Ib/ft’.

Existing topsoil, silt or deleterious materials if encountered below the foundation must be removed.
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Foundation Walls

Foundation walls which are laterally supported and can be expected to undergo a minimal amount of
deflection (“at-rest condition”) may be designed for a lateral earth pressure computed on the basis of an
equivalent fluid unit weight of 65 pcf for onsite material.

All foundation walls should be designed for appropriate hydrostatic and surcharge pressures such as
adjacent buildings, traffic and construction materials and equipment. The pressures recommended above
assume a relatively horizontal backfill surface.

The onsite excavated materials may be used as foundation wall backfill. Backfill shall be carefully
placed in uniform lifts and properly compacted near optimum moisture content. Care should be taken
not to over compact the backfill since this could cause excessive lateral pressure on the walls. Some
settlement of deep foundation wall backfill will occur even if the material is placed correctly.

*Open Excavation Observation

It is assumed that the results in this report are representative of the subsurface conditions throughout the
site. However, variations across the site are a possibility and will not become evident until the
foundation excavation is complete.

A representative of Parr Engineering & Consulting shall be contacted to inspect the completed
foundation excavation prior to the placement of any formwork. Please contact our office a minimum of
24 hours prior to the requested site visit. This report may be rendered null and void if the open
excavation observation is not completed.

*The Open Excavation Observation Report will be billed additionally at the time services are
complete and prior to the release of any documentation (either electronically or hard copy).

Floor System Recommendations

Floor Slabs should be provided with control joints to reduce damage that may occur as a result of
shrinkage cracking. We suggest the spacing of the joints to be no more than 15 feet centers. The actual
joint spacing should be based on the slab reinforcing design.

Surface Drainage

The following drainage precautions should be observed during the construction and maintained at all
times after the residence has been completed.

1) Excessive wetting and drying of the foundation excavations and under slab areas should be
avoided during construction.

2) The ground surface surrounding the exterior of the building should be sloped to drain away from
the foundation in all directions. We recommend a minimum slope of 12 inches in the first 10
feet.

3) Roof downspouts and drains should discharge well beyond the limits of the backfill.

4) Landscaping which requires excessive watering should be located at least 10 feet from the house.
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5) Plastic membranes should not be used to cover the ground surface adjacent to the foundation
walls.

Subsurface Drainage

A subsurface foundation drain or equivalent protection measure is required around the perimeter of all
habitable or storage spaces located below grade (including crawlspace areas).

A subsurface drain is designed to redirect moisture around and away from the foundation system.
However, it should be noted that a properly functioning drain does not completely eliminate the
potential for foundation movement if exposed to subsurface moisture.
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|— |"*|H — || ===
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Limitations

This report has been prepared with generally accepted soil and foundation engineering practices in this
area for use by the client for design purposes. The conclusions and recommendations presented are
based on data obtained from the exploratory boring. The nature and extent of variation from the boring
may not become evident until excavation is performed. If during construction, soil, rock and
groundwater conditions appear to be different from those described herein, our office should be advised
immediately so that reevaluation of the recommendations may be made.

Although all laboratory procedures were performed under optimal conditions, it should be noted that
precautions should be taken to accommodate for certain sources of failure such as inconsistencies in the
properties/characteristics of the on-site soil, variations in groundwater levels due to seasonal changes,
etc.

This report DOES NOT address the potential for geologic hazards or constraints (i.e., slope
stability, landslides). It must be emphasized that such hazards and constraints are outside the
scope of this investigation and must be investigated independently.
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Laboratory Analysis — Sieve Analysis

SOIL CLASSIFICATION |
Location of Site | Site 2, 17110 East Goshawk Road, 80908 | Tested By: R.J. & T.P.
Date Tested 06/05/19
Legal Description N/A
Collected By S.Dunfee
Job Number 19.2038 | Date Collected 05/29/119
SITE INVESTIGATION |
Test Hole Depth | 200" ] [Groundwater Table ] N/A ]
Surface Layer Thickness | - | {Volume of Soil Sample | 1/2 cu.ft. |
Soil System | Uniform | |Visual Moisture Observation | Moist |
Layer Soil Type/Depth Critical Layer No. 1
Surface - Coloration Tan
No. 1 SC-SM/0 - 20°-0" Gravel Trace
No. 2 - Organic Content Little-None
No. 3
SIEVE ANALYSIS ]
Test Bore #: B# s Wet Weight of Soil (g) 424.9
Layer No. 1 @> __[Dry Weight of Soil (g) 200.6
Depth of Sample 10'-0" Natural Moisture Content 6.1%
Sieve # Thickness | @) csRet.(g)| % Ret. %Pass
{mm)
4 4.750 4.1 1.0%
10 2.000 78.6 19.6%
40 0.425 108.6 27.1%
60 0.250 26.5 6.6%
100 0.150 394 9.8%
200 0.075 46.2 11.5%
Pan 0.000 97 1 24 3%
Pan 0.000 0.0%
| Totals | 400.4 | 100.0% |
Retained on Cy = Dgy/Dyg = N/A
#200
Passes #200 Ce= D2 (D1p)(Deg) = N/A
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Laboratory Analysis — Atterberg Limits

ATTERBERG LIMITS

LIQUID LIMIT - LL |

Tin Mass{g)
Cup# Empty Wet Soil Dry Soil # Drops Watj;l Mass Solids Mass (g) |Water Content
1 13.6 62.0 51.2 5 10.8 3756 0.29
2 136 60.6 509 12 97 372 0.26
3 13.6 563 483 23 8.0 34.8 0.23
Liquid Limit {from plot) | 0.23 |
PLASTIC LIMIT - PL |
Tin Mass(g)
Cup # Empty Wet Soil Dry Soil Wate;; ;Vlass Squ:;)Mass Plastic Limit (PL)
1 13.5 17.3 16.7 0.58 321 0.18
2 135 18.4 17.7 0.75 4.16 0.18
Average 018
Plastic Limit | 0.18 |

Note: ILiquid Limit, Plastic Limit and Plasticity Index values have been rounded to nearest whole number when expressing as a
percentage

PLASTICITY INDEX - PI |

Plasticity Index = Liquid Limit - Plastic Limit

Plasticity Index | 0.05 ]
MOISTURE CONTENT
Tin Mass(g)

Depth Empty Wet Soil Dry Soil Wate(; )Mass Sohc:;)l‘ﬂass Water Content
5-0" 13.8 90.5 86.7 39 729 53%
15-0" 13.8 915 86.4 51 726 70%
20-0" 13.7 88.8 85.0 38 71.3 5.3%

CLASSIFICATION
Plasticity [ Slightly Plastic |
Group Symbol |  sC.sm |
SIOUPNEG Silty, Clayey Sand
9 Job Number: 19.203B
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Laboratory Analysis — Liquid Limit Plot

y = -0.038In(x) + 0.3511
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Laboratory Analysis — Grain Size Distribution

Grain Size Distribution
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Drill Log — Test Bore #1

Depth {ft.)

Part Enei e & C i I YBORING LOG
arr Engineering & Consulting, Inc. :
11590 Black Forest Road, Suite 10 Job Number: 19.2038
Colorado Springs, Colorado $0908 Date Drilled: 05/29/19
Phone: 719-494-0404 | Boring #: TB #1
Driller: " S.Dunfee Total Depth: 20™-0"
Logged By: S.Dunfee Groundwater Elevation: N/A
Method: Boring Latitude: 39°4'44.17"N
Auger & Size: 4" Solid Stem Longitude: 104°38'0.97"W
&
°
® = =
§ | 2 Site 2, 17110 East Goshawk Road, 80908 8
I= a S
s | 8 3
Q. [24]
£ - <
! %

Grab

50+

Sand, Coarse-Grained, Silt, Clay, Trace Gravel, Very Dense, Tan,
Low Plasticity, Moist, (SC-SM)

Grab

L

Sand, Fine-Grained, Silt, Clay, Trace Gravel, Very Dense, Tan,
Low Plasticity, Moist, (SC-SM)

Low Plasticity, Moist, (SC)

20 Grab

Sand, Coarse-Grained, Clay, Silt, Trace Gravel, Very Dense, Grey,

Total Depth=20'-0"

25
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ATTACHMENT 4

SEISMIC



OSHPD

17110 Goshawk Rd, Colorado Springs, CO 80908, USA
Latitude, Longitude: 39.079227, -104.63223900000003

@ Touch the Earth Llamas Circle A Precision

Go gle : Map data ©2019
Date 9/4/2019, 10:43:40 AM
Design Code Reference Document ASCE7-10
Risk Category Y
Site Class D - Stiff Soit
Type Value Description
Sg 0.172 MCEg ground motion. (for 0.2 second period)

Sy 0.058 MCEg ground motion. (for 1.0s period)

Sus 0.275 Site-modified spectral acceleration vafue
Spq 0.139 Site-modified spectral acceleration vaiue
Sps 0.184 Numeric seismic design value at 0.2 second SA
Sp1 0.093 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC C Seismic design category
Fa 16 Site amplification factor at 0.2 second
Fy 24 Site amplification factor at 1.0 second
PGA 0087  MCEg peak ground acceleration
Fpga 1.6 Site amplification factor at PGA

PGAy 0.139 Site modified peak ground acceleration

T 4 Long-period transition period in seconds

SsRT 0.172 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 0.192 Factored uniform-hazard (2% probabiiity of exceedance in 50 years) speciral acceleration
SsD 15 Factored deterministic acceleration value. (0.2 second)

S1RT 0.058 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.065 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 8.6 Factored deterministic accelerafion vaiue. (1.0 second)
PGAd 0.5 Factored deterministic acceleration value. (Peak Ground Acceleration)
Crs 0.895 Mapped value of the risk coefficient at short periods

Cr1 0.895 Mapped value of the risk coefficient at a period of 1 s
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DISCLAIMER

While the information presented on this website is believed to be correct, SEAQC /OSHPD and its sponsors and contributors assume.no responsibility or
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitabifity and applicabifity by engineers or other ficensed professionals. SEAOC / OSHPD do not intend that the use of this
infermation replace the sound judgment of such competent professionals, having experience and knowledge in‘the field of practice, mor to substitute for the
standard of care required of such prefessionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from  such use. Use of the oufput of this website does not imply approvaf by the govemning building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this webstie.



