






































MOVE SUB AREA BASIN Te SOIL DEV. FLOW RETURN
MAJOR BASIN MIN GRp | TYPE PERIOD
BASIN PLANIM ACRES LENGTH HEIGHT qp ap
READ
HISTORIC A COGO 100 S=2.7% | 6.6 5 100
S=1.69% | +650 | V=26 | +42
80% 6.89 108 [ 39 | 6.6 B GRAVEL | 0.59 | 0.70 15.9 31.8 5 100
B 40% 4.66 +380 | V=17 | 3.6 B STORE 030 | 0.50
TOTAL | 64% 11.55 144 [ 35| 5.8 B MIX 0473 0619 | 19.1 415 5 100
C 0.35 300 1.64% | 34 |22 |37 B MDW 0.09 | 036 0.1 0.5 5 100
DEVELOPED A 100 S=2.7% | 4.6 B | ACGRAV
S=1.69% | +650 | V=2.6 | +42
6.89 88 | 43 [ 73 , 074 | 083 | 219 41.7 5 100
B 4.17 +380 +3.6 B STORE 030 | 0.50
0.49 B POND 0.121 | 0.39
TOTAL | 70% 11.55 124 | 35 | 62 B 80% 0.555 | 0.692 | 224 496 5 100
HYDROLOGICAL COMPUTATION — BASIC DATA PAGE 7
PROJ: 16140 OLD DENVER ROAD  BY: O.E. WATTS OF
RATIONAL METHOD DATE: 1-27-17 10-23-19 OLIVER E. WATTS, CONSULTING ENGINEER, INC. 11

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907
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EL PASO COUNTY AREA, COLORADO

--SOIL AND WATER FEATURES--Continued
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Chapter 6 Hydrology

Table 6-6. Runoff Coefficients for Rational Method
(Source: UDFCD 2001)

Runoff Coefficients

" [Land Use or Surface Percent
Characteristics Impervious 2-year 5-year 10-year 25-year 50-year 100-year
HSGARB | HSG C&D | HsG A&B | HsG cap | Hso ABB | HSG C&D | HSG A&SB | H5G CED | HsG A&B HSG CED | HSG ABB | HsG cap
Business
Commerdial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89
Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential
1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65
1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 O.SL
1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56
1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial
| _Light Areas 80 0.57 0.60 059 | 063 -| 063 0.66 0.66 0.70 0.68 0.72 0.70 0.74
Heavy Areas 50 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 N 0.29 0.30 0.40 0.34 0.46 0.39 0.52
|Playgrounds 13 0.07 0.13 0.16 0.23 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 030 | 035 0.42 0.50 0.46 054 | ‘050 | os8
l )
Undeveloped Areas L
Historic Flow Analysis-- 2
Greenbelts, Agriculture 0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51
Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50
Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Offsite Flow Analysis (when 45
landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59
Streets |
Paved 100 l 0.89 0.89 0.90 0.90 0.92 0.92 0.84 0.94 0.95 0.95 0.96 0.96
Gravel 80 0.57 0.60 0.59, 0.63:i-| 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73‘1 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 _0.25 0.25 0.37 0.30 0.44 0.35 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoffis a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations,

For urban areas, the time of concentration (1) consists of an initia] time or overland flow time (%) plus the
travel time () in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (z;) plus the time of trave] in a
concentrated form, such as a swale or drainageway. The travel portion (%) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway,
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration
Is represented by Equation 6-7 for both urban and non-urban areas.

May 2014 City of Colorado Springs 6-17
Drainage Criteria Manual. Volume |






Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface G,
Heavy meadow 2.5
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns 7
Nearly bare ground 10 ¢
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (z.) is then the sum of the overland flow time (;) and the travel time (¢,) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

L
[ =—_+10 Eq. 6-10
= Ts0 (Eq )

Where:

fc = maximum time of concentration at the first desi gn point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in a lesser
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a 7, of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum 7. for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration is a function of the 5-year runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of

May 2014 City of Colorado Springs 6-19
Drainage Criteria Manual, Volume 1












VIVID Engineering Group, Inc.

1053 Elkton Drive, Colorado Springs, CO 80907

April 24, 2019

Kelly McKoon

All About Outdoor Storage

16140 Old Denver Road, Monument, CO 80132
info@allaboutoutdoorstorage.com
levivankekerix@gmail.com

cc: Oliver E. Watts
Oliver E. Watts Consulting Engineer, Inc.
614 Elkton Drive, Colorado Springs, CO 80907
olliewatts@aol.com

Subject: Double-Ring Infiltration Test Results

Project: Proposed Detention Pond Facility, All About Outdoor Storage, 16140 Old Denver Road,
Monument, Colorado

Project No: D19-2-189

Dear Kelly:

Vivid Engineering Group, Inc. (VIVID) has performed a double-ring infiltration test in general accordance
with ASTM D3385 for the proposed detention pond facility located at 16140 Old Denver Road, Monument,
Colorado.

Our services consisted of performing a double-ring infiltration test within the existing detention pond area
that is planned for expansion. This effort also included advancing a geotechnical boring to check for lateral
drainage during the infiltration test, and obtaining a subgrade sample for soil gradation analysis testing.
This letter transmits our results.

FIELD INVESTIGATION

On April 9, 2019, a test pit was excavated within the existing detention pond area by All About Outdoor
Storage personnel to a depth of approximately 1.5 feet below the ground surface. This is the approximate
depth of the bottom of the proposed detention pond. The double-ring infiltration test was performed on
April 9, 2019 within the excavated test location. Photographs depicting the test pit area are presented in
Appendix C to letter.

1|Page



At the completion of the double-ring infiltration test, a boring (boring B-1) was performed within the test
pit for the purpose of checking for lateral drainage that may have occurred during the test. The boring
was advanced to a depth of approximately 5.5 feet below the existing ground surface using a 3-inch
diameter hand auger. A bulk sample was taken of the cuttings from the boring.

Appendix A to this letter includes a boring log describing the subsurface conditions encountered in the
profile boring.

SUBGRADE CONDITIONS
From the ground surface down, the general subsurface profile encountered in the boring consisted of
olive-yellow poorly graded sand. Neither bedrock nor groundwater were encountered in the profile
boring. The boring log in Appendix A should be reviewed for a more detailed description of the subsurface
conditions encountered.

LABORATORY TESTING

A sample of the subgrade materials were taken from the profile boring. Geotechnical laboratory testing
was conducted and included soil gradation. The poorly graded sand materials were judged to be non-
plastic and have only 4 percent fines (percent passing the No. 200 sieve). This type of clean sand material
generally exhibits high permeability. Results of the geotechnical laboratory testing are presented in
Appendix B.

DOUBLE-RING INFILTRATION TESTING

The average infiltration rate obtained at the test location was approximately 48.3 cm/hour. Water was
not observed moving laterally around the test location, based on the hand excavation of a shallow bore
hole adjacent the double-ring infiltrometer test location.

The double-ring infiltration test results are indicative of the granular (sand) soil encountered on the site.

LIMITATIONS

This work was performed in a manner consistent with that level of care and skill ordinarily exercised by
other members of VIVID's profession practicing in the same locality, under similar conditions and at the
date the services are provided. Our conclusions and opinions are based on a limited number of
observations and data. Data or conclusions presented herein apply to the specific test pit and test
locations only. Itis likely that subsurface conditions will vary somewhat beyond the locations investigated.
VIVID makes no other representation, guarantee, or warranty, express or implied, regarding the services,
communication (oral or written), report, opinion, or instrument of service provided.

2|Page



CLOSING
We appreciate this opportunity to serve you, and we look forward to working with you again. Should you

have any questions concerning this report, please contact Bill Barreire at 719.491.2292 or
wbarreire@vivideg.com, or Benjamin Moore at 720.461.3692 or bmoore@vivideg.com.

Sincerely,
04-24-19
William (Bill) J. Barreire, PE Benjamin Moore, EIT
Senior Geotechnical Engineer Staff Engineer
ATTACHMENTS:

FIGURE 1 — VICINITY MAP
FIGURE 2 — EXPLORATION LOCATION PLAN

APPENDIX A—LOG OF EXPLORATORY BORING
APPENDIX B — LABORATORY TEST RESULTS

APPENDIX C - SITE PHOTOS
APPENDIX D — IMPORTANT INFORMATION ABOUT THIS GEOTECHNICAL ENGINEERING REPORT

3|Page
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Appendix A

Logs of Exploratory Borings



GENERAL BH / TP / WELL - GINT STD US LAB.GDT - 4/24/19 15:09 - F:\VIVID PROJECTS\D19-2-189_ALL ABOUT OUTDOOR STORAGE DETENTION POND_GEO\6 - DRAFTING\D19-2-189.GPJ

VIVID Engineering Group, Inc.
1053 Elkton Drive

BORING NUMBER B-1

PAGE 1 OF 1
Colorado Springs, Colorado 80907
Telephone: 719-896-4356
Fax: 719-896-4357
CLIENT _All About Outdoor Storage PROJECT NAME Proposed Detention Pond Facility
PROJECT NUMBER _D19-2-189 PROJECT LOCATION _Monument, CO
DATE STARTED _4/9/19 COMPLETED _4/9/19 GROUND ELEVATION HOLE SIZE _3 inches
DRILLING CONTRACTOR _VIVID Engineering Group (Hand Auger) GROUND WATER LEVELS:
DRILLING METHOD _3" Hand Auger AT TIME OF DRILLING _---
LOGGED BY _Ben Moore CHECKED BY _W. Barreire AT END OF DRILLING _---
NOTES AFTER DRILLING _---
&
O
T | £ 2
Fe| wao 28
Le 7 % TESTS é o] MATERIAL DESCRIPTION
a
=
< = ©
(%)
0.0

2.5

- ") GB | Fines=4.0%

5.0

Poorly Graded SAND, olive-yellow, moist

Bottom of borehole at 5.5 feet.




Appendix B

Geotechnical Laboratory Test Results



VIVID Engineering Group, Inc.

1053 Elkton Drive

Colorado Springs, Colorado 80907
Telephone: 719-896-4356
Fax: 719-896-4357

CLIENT _All About Outdoor Storage

PROJECT NUMBER _D19-2-189

GRAIN SIZE DISTRIBUTION

PROJECT NAME _See B-1
PROJECT LOCATION _Monument, CO

PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS | HYDROMETER

6 810 1416

20 30 40 50 60 100140200

6 4 3 215 1 1/23/8 3 4
100 | 11 : [
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GRAIN SIZE IN MILLIMETERS

GRAVEL

SAND

COBBLES

coarse | fine

coarse |

medum | fine

SILT OR CLAY

BOREHOLE DEPTH

Classification LL PL Pl Cc Cu

® B-1 1.5

POORLY GRADED SAND(SP) 0.73 |10.69

BOREHOLE DEPTH

D100

D60

D30

D10 %Gravel %Sand %Silt %Clay

® B-1 1.5

19

1.711

0.447

0.16 10.5 85.5 4.0

GRAIN SIZE - GINT STD US LAB.GDT - 4/24/19 15:11 - F:\VIVID PROJECTS\D19-2-189_ALL ABOUT OUTDOOR STORAGE DETENTION POND_GEO\6 - DRAFTING\D19-2-189.GPJ
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Site Photos
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Appendix D

Important Information About This Geotechnical Engineering Report
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Important nfoPmation ahou This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you —assumedly
aclient representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. In that way, clients can benefit from

a lowered exposure to the subsurface problems
that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.

Geotechnical-Engineering Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the specific
needs of their clients. A geotechnical-engineering study conducted

for a given civil engineer will not likely meet the needs of a civil-

works constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
- not even you — should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer

about Change

Your geotechnical engineer considered unique, project-specific factors

when designing the study behind this report and developing the

confirmation-dependent recommendations the report conveys. A few

typical factors include:

o the client’s goals, objectives, budget, schedule, and
risk-management preferences;

o the general nature of the structure involved, its size,
configuration, and performance criteria;

o the structure’s location and orientation on the site; and

o other planned or existing site improvements, such as

retaining walls, access roads, parking lots, and

underground utilities.

Typical changes that could erode the reliability of this report include
those that affect:
o thesite’s size or shape;
o the function of the proposed structure, as when it’s
changed from a parking garage to an office building, or
from a light-industrial plant to a refrigerated warehouse;
o the elevation, configuration, location, orientation, or
weight of the proposed structure;
o the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
changes - even minor ones - and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project;

o for adifferent site (that may or may not include all or a
portion of the original site); or

o before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ — maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.
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This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options
or alternatives — are confirmation-dependent. In other words, they are
not final, because the geotechnical engineer who developed them relied
heavily on judgment and opinion to do so. Your geotechnical engineer
can finalize the recommendations only after observing actual subsurface
conditions revealed during construction. If through observation your
geotechnical engineer confirms that the conditions assumed to exist
actually do exist, the recommendations can be relied upon, assuming
no other changes have occurred. The geotechnical engineer who prepared
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a full-time member of the
design team, to:
o confer with other design-team members,
o help develop specifications,
o review pertinent elements of other design professionals’

plans and specifications, and
o be on hand quickly whenever geotechnical-engineering

guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note
conspicuously that you've included the material for informational
purposes only. To avoid misunderstanding, you may also want to note
that “informational purposes” means constructors have no right to rely
on the interpretations, opinions, conclusions, or recommendations in
the report, but they may rely on the factual data relative to the specific
times, locations, and depths/elevations referenced. Be certain that
constructors know they may learn about specific project requirements,
including options selected from the report, only from the design
drawings and specifications. Remind constructors that they may

GET.

perform their own studies if they want to, and be sure to allow enough
time to permit them to do so. Only then might you be in a position

to give constructors the information available to you, while requiring
them to at least share some of the financial responsibilities stemming
from unanticipated conditions. Conducting prebid and preconstruction
conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. That lack of understanding has nurtured
unrealistic expectations that have resulted in disappointments, delays,
cost overruns, claims, and disputes. To confront that risk, geotechnical
engineers commonly include explanatory provisions in their reports.
Sometimes labeled “limitations,” many of these provisions indicate
where geotechnical engineers’ responsibilities begin and end, to help
others recognize their own responsibilities and risks. Read these
provisions closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment - differ significantly from those used to perform

a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings,
conclusions, or recommendations; e.g., about the likelihood of
encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project
failures. If you have not yet obtained your own environmental
information, ask your geotechnical consultant for risk-management
guidance. As a general rule, do not rely on an environmental report
prepared for a different client, site, or project, or that is more than six
months old.

Obtain Professional Assistance to Deal with Moisture
Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, none of the engineer’s
services were designed, conducted, or intended to prevent uncontrolled
migration of moisture - including water vapor - from the soil through
building slabs and walls and into the building interior, where it can
cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations
will not of itself be sufficient to prevent moisture infiltration. Confront
the risk of moisture infiltration by including building-envelope or mold
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.
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