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Executive Summary:
The objective of this report is to determine the capacity of the water tank tower at the subject facility to support the final

wireless telecommunications configuration, per the applicable codes and standards. Any modification listed under Sources
of Information was assumed completed and was included in this analysis.

Sources of Information:

Document Type Remarks

Radio Frequency Data Sheet (RFDS) Verizon RFDS, FUZE # 16947572, dated October 2, 2024
Mapping Report Hightower Solutions, dated August 28, 2013
Structural Analysis Report Destek Engineering, dated December 31, 2013

Water Tank Drawings Caldwell Tanks, inc., #£-3975, May, 1996

Analysis Criteria:

Water Tank Analysis:

Codes and Standards: ANSI AWWA D100-11

Wind Parameters: Basic Wind Speed, V: 90 mph
Importance Factor: 1.15
Wind Exposure Category: C
Gust Effect Factor: 1.0

Seismic Parameters: Ss: 0.176

S1: 0.1
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Final Loading Configuration:

The following equipment has been considered for the analysis of the tower:

Mount Equipment
Elerat U st Quantity | Manufacturer Model Feet.:llines Status Carrier
(ft) (ft) (in)
3 Ericsson AIR6419
6 Commscope NHH-65C-R2B (3) 1-5/8”
120 127 3 Ericsson 4890 . Added VZW
- Hybrid
3 Ericsson 4490
3 - RVZDC-6627-PF-48
3 Kathrein Scala 80010692V01 (10) 1-5/8”
3 Triasx TMA2061F1V1-1 Coax .
120 127 4 Antel BSA-185065/10CF | (Esimated from | hcraned | Other
1 Antel BXA-185063/9CF Photos)
3 - Panel Antenna
102 102 2 : PaneIRAI;r:enna (3) Hybrid Retained Other
1 - Dish
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Standard Conditions:

1. The Standard of Care for all Professional Engineering Services performed by Terra Consulting Group under this project will
be the skill and care used by members of the Consultant’s profession practicing under similar circumstances at the same
time and in the same locality.

2. All engineering services are performed on the basis that the information provided to Terra Consulting Group and used
in this analysis is current and correct. The existing equipment loading has been applied at locations determined from the
supplied documentation. Any deviation from the loading locations specified in this report shall be communicated to Terra
Consulting Group to verify deviation will not adversely impact the analysis.

3. The water tank was properly fabricated, installed and maintained in good condition in accordance with its original design
and manufacturer's specifications. The structural analysis was performed assuming no physical deterioration has occurred
to any of the structural components. No allowance was made for members or bolts that are corroded, damaged, bent,
loose or missing. The analysis assumes all bolts are torqued to a snug-tight condition defined by AISC.

4. The structural analysis of the water tank was performed according to the minimum design loads recommended by the
Reference Standard. The mount analysis does not imply to meet any serviceability criteria such as twist, sway and
deflections. If more restrictive design criteria for wind, ice, deflections or serviceability are required, then Terra Consulting
Group should be notified.

5.  Allmember connections are assumed to have been designed to meet or exceed the load carrying capacity of the connected
member unless otherwise specified in this report.

6. All services are performed, results obtained, and recommendations made in accordance with generally accepted
engineering principles and practices. Terra Consulting Group is not responsible for the conclusion, opinions, and

recommendations made by others based on the information supplied.

7. Structural Steel Grades have been assumed as follows, if applicable, unless otherwise noted in this analysis:

o  HSS Tube ASTM A500 Gr. B)
o Pipe ASTM A53 (Gr.B)
o Plate ASTM A36

o Bolts ASTM A325

Discrepancies between in-field conditions and the assumptions listed above may render this analysis invalid unless
explicitly approved by Terra Consulting Group.
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Analysis Results:

Component Utilization % Pass/Fail
Water Tank Structure See Recommendations Pass
Structure Rating — (Controlling Utilization of all Components) Sufficient
Recommendation:

Based on the ANSI AWWA D100 and Section 3403 of the 2018 IBC, an increase in wind loads of less than 10% and an increase in
gravity load of less than 5% is considered acceptable. Based on this, the relatively small gravity loads produced by Verizon Wireless’
proposed equipment are negligible compared to the overall water tank structure. The wind loads produced by Verizon Wireless’
proposed equipment and existing equipment of the other carriers exceeds 10% compared to the overall water tank structure.

Per the tank drawings by Caldwell Tanks, Inc. from May of 1996, the water tank structure was designed for a base moment due to
seismic forces of 7001320 ft-lbs and a base moment due to wind forces of 3781760 ft-lbs. The design base shear due to wind is
51930 Ibs and 69620 Ibs due to seismic. The design base moment due to seismic forces is 85% greater than the design base moment
due to wind. Although the wind forces exceed the original design wind forces by greater than 10%, the original tank design was
controlled by the seismic forces. The increased wind forces are less than the original seismic design forces and therefore are
considered acceptable.

The water tank was designed for a total vertical load 2822420 Ibs. The percentage increase of vertical loads due to the weight of
the additional VZW and other carrier equipment is less than 1% and is negligible compared to the overall water tank structure.

Considering the small percentage increase in base moment and vertical load compared to the original water tank design reactions,
it is our opinion that the existing water tank has sufficient capacity to support the proposed loading.

ANSI/ASSP rigging plan review services compliant with the requirements of ANSI/TIA 322 are available for a Construction Class
IV site or other, if required. Separate review fees will apply.

Attachments:

1. Analysis Calculations
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Water Tank Stability Check

Wind Load Calculations (AWWA D100-11)

Pw: Wind Pressure = qz*G* Cf >= 30*Cf (psf) AWWA Section 3.1.4
G: Gust Effect Factor = 1.0 AWWA Section 3.1.4
Cf: Force coefficient = Flat F 1.0
= Cylindrical C 0.6 AWWA Table 2
= Double Curve DC 0.5
z: Height above Grade ft AWWA Section 3.1.4
Kz: Velocity Pressure - 2.01%(z/28)(2/a) ASCE7-15 or
Coefficient at z AWWA Table 3
Kz(min) <= Kz <=2.01
I: Importance Factor = 1.15 AWWA Section 3.1.4
V: Basic Wind Speed = 20 mph Figure 1, Page 14-18
Wind Exposure = C
qz: Velocity Pressure = 0.00256 * Kz*1*V? AWWA Section 3.1.4
Top of Tank: = 123.67 ft

V001.2 5 13 21
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Tank Area
# of L(?ngth or % %— § C/L Elev. qz Pw B

Member Diameter = a < Kz Shape/Cf CBiE
Members Wind Load [ Moment

(ft) (ft) | (ft) (ft) (ft) (psf) (psf) (k) (kip ft)

Tank Top 1 43.3 12 12 457.8 118.67 1.31 DC 0.5 31.29 15.64 7.16 849.88
Tank Body 1 43.3 13 13 562.9 105.17 1.28 C 0.6 30.50 18.30 10.30 1083.45
Tank Bottom 1 43.3 12 12 538.6] 87.9267 1.23 DC 0.5 29.37 15.00 8.08 710.41
Tank Legs 5 99 1.5 15 743 49.50 1.09 C 0.6 25.99 18.00 13.37 661.57
Riser Cone 1 6.75 10 10 68 83.00 1.22 C 0.6 29.02 18.00 1.22 100.85
Riser 1 77 3.5 3.5 270 38.5 1.09 C 0.6 25.99 18.00 4.85 186.76
Horizontal 1 5 26.5 0.67| 0.67] 88.3775 49.5 1.09 F 1 25.99 30.00 2.65 131.24

Diagonal 1 1.25" 10 54 0.1 0.1 56.16 74.25 1.19 C 0.6 28.35 18.00 1.01 75.06

Diagonal 2 1.5" 10 54 0.13] 0.13 67.5 24.75 1.09 C 0.6 25.99 18.00 1.22 30.07

Handrail 1 45 0.67 | 0.67 | 30.015 99 1.26 F 1 30.12 30.12 0.90 89.49
10% M'S:ir()‘:r:t'c;’ver flow 78.73 5.08 399.59
Totals: 55.83 4318.36

V001.2 5 13 21



<z>$ TERRA

237385 / Willard Water Tank-A
Terra Project : 54-1540 Rev 1

AN
'6«, 10/29/2024
Antennas Wind Direction °
— s | .| % - |8
S o 2 = = O ol © S

= o|lse| T |5l e|l2|5ege 2] 8 & | 2 | windLload | Moment

Manufacturer Antennna s | T3 I N S < 2<a < @ |5 R na toa omen
& = P »

(in) | (in)  (in) | (sf) | (sf) | (bs)| (lbs)| ° | (sf) | (sf) | (ft) (psf) [ (psf) (k) (kip ft)
ERICSSON AIR6419 1 31.3] 16.1| 9.8 3.5 213 71 71 40 4.05| 4.05| 127 F 1 31.7 | 31.7 0.13 16.32
ERICSSON AIR6419 1 31.3]16.1| 9.8 3.5 213 71 71 160 | 2.71} 2.71| 127 F 1 31.7 | 31.7 0.09 10.92
ERICSSON AIR6419 1 31.3]16.1| 9.8 3.5 213 71 71 | 280 | 4.02] 4.02] 127 F 1 31.7 | 31.7 0.13 16.20
COMMSCOPE NHH-65C-R2B 2 96.0] 119| 7.1 7.9 4731516 103 | 40 9.12|18.24| 127 F 1 31.7 | 31.7 0.58 73.52
COMMSCOPE NHH-65C-R2B 2 96.0] 119| 7.1 7.9 4.73 | 51.6 | 103 | 160 6.0 12.1| 127 F 1 31.7 | 31.7 0.38 48.69
COMMSCOPE NHH-65C-R2B 2 96.0] 119| 7.1 7.9 473 | 51.6| 103 | 280 | 9.07|18.14| 127 F 1 31.7 | 31.7 0.58 73.12
ERICSSON 4490 1 206 15.7| 7.0 2.25 1.00 | 68.4] 68.4| 40 2.36| 2.36| 127 F 1 31.7 | 31.7 0.07 9.51
ERICSSON 4490 1 206 15.7| 7.0 2.25 1.00 | 68.4 | 68.4| 160 | 1.38| 1.38]| 127 F 1 31.7 | 31.7 0.04 5.56
ERICSSON 4490 1 206 15.7| 7.0 2.25 1.00 | 68.4| 68.4| 280 | 2.45| 2.45| 127 F 1 31.7 | 31.7 0.08 9.88
ERICSSON 4890 1 20.6 | 15.7| 7.2 2.25 1.03 ] 69.5] 69.5| 40 2.38| 2.38] 127 F 1 31.7 | 31.7 0.08 9.59
ERICSSON 4890 1 20.6 | 15.7| 7.2 2.25 1.03 ] 69.5] 69.5| 160 | 1.40| 1.40| 127 F 1 31.7 | 31.7 0.04 5.64
ERICSSON 4890 1 20.6 | 15.7| 7.2 2.25 1.03 ]| 69.5| 69.5| 280 | 2.46] 2.46| 127 F 1 31.7 | 31.7 0.08 9.92
RAYCAP RVZDC-6627-PF-48 1 2891 15.7] 10.3 3.16 2.07| 32 32 40 3.75| 3.75| 127 F 1 31.7 | 31.7 0.12 15.12
RAYCAP RVZDC-6627-PF-48 1 2891 15.7| 10.3 3.16 207 | 32 32 160 | 2.59| 2.59| 127 F 1 31.7 | 31.7 0.08 10.44
RAYCAP RVZDC-6627-PF-48 1 2891 15.7| 10.3 3.16 2.07| 32 32 | 280 | 3.68]| 3.68]| 127 F 1 31.7 | 31.7 0.12 14.83
GENERIC PANE 6'x2' 1 720 24.0| 8.0 12.00 | 4.00| 50 50 70 112.51]12.51] 102 F 1 30.3 | 30.3 0.38 38.67
GENERIC PANE 6'x2' 1 72.0] 24.0] 8.0 12.00 | 4.00| 50 50 | 190 | 7.86| 7.86| 102 F 1 30.3130.3 0.24 24.30
GENERIC PANE 6'x2' 1 720 24.0| 8.0 12.00 | 4.00| 50 50 | 310 |10.78]10.78] 102 F 1 30.3 | 30.3 0.33 33.32
GENERIC PANE 3'x1.5' 1 36.0| 18.0] 8.0 4.50 2.00| 40 40 70 4.78| 4.78| 102 F 1 30.3 | 30.3 0.14 14.78
GENERIC PANE 3'x1.5' 1 36.0| 18.0| 8.0 4.50 2.00| 40 40 | 190 | 3.42| 3.42| 102 F 1 30.3 | 30.3 0.10 10.57
GENERIC PANE 3'x1.5' 1 36.0| 18.0] 8.0 450 | 2.00| 40 40 | 310 | 4.42] 4.42| 102 F 1 30.3130.3 0.13 13.66
GENERIC PANE RRH 2 2401 12.0| 9.0 2.00 150 50 | 100 | 70 2.23| 4.46] 102 F 1 30.3 | 30.3 0.14 13.79
GENERIC PANE RRH 2 24.0] 12.0] 9.0 2.00 1.50| 50 | 100 | 190 | 2.09] 4.18| 102 F 1 30.3 1303 0.13 12.92
GENERIC PANE RRH 2 2401 12.0| 9.0 2.00 1.50| 50 | 100 | 310 | 2.43] 4.86] 102 F 1 30.3 | 30.3 0.15 15.02
GENERIC PANE DISH 1 26.0| 26.0] 12.0 4.7 2.17 | 40 40 90 5.00| 5.00| 102 F 1 30.3 1303 0.15 15.46
KATHREIN SCAL 80010692V01 1 |103.2| 11.8 | 6.0 8.5 430 73.2|73.2| 20 7.95| 7.95| 127 F 1 31.7 | 31.7 0.25 32.04

V001.2 5 13 21
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KATHREIN SCAI 80010692V01 1 ]103.2| 11.8| 6.0 8.5 430 73.2| 73.2 | 140 | 7.95] 7.95| 127 F 1 31.7 | 31.7 0.25 32.04
KATHREIN SCALl 80010692V01 1 |103.2| 11.8 | 6.0 8.5 430 73.2| 73.2| 260 | 8.46| 8.46| 127 F 1 31.7 | 31.7 0.27 34.10
GENERIC PANE TMA2061F1V1-1 1 143 79 | 5.2 0.8 0.51] 50 50 20 0.8] 0.8] 127 F 1 31.7 | 31.7 0.03 3.39
GENERIC PANE TMA2061F1V1-1 1 1431 79 | 5.2 0.8 0.51| 50 50 | 140 | 0.84| 0.84]| 127 F 1 31.7 | 31.7 0.03 3.39
GENERIC PANE TMA2061F1V1-1 1 143 79 | 5.2 0.78 0.51] 50 50 | 260 | 0.78] 0.78] 127 F 1 31.7 | 31.7 0.02 3.14
ANTEL BSA-185065/10CF 1 60.2| 6.3 | 2.0 2.63 084 91| 9.1 20 2.04] 2.04| 127 F 1 31.7 | 31.7 0.06 8.22
ANTEL BSA-185065/10CF 1 60.2| 6.3 | 2.0 2.63 0.84] 9.1 | 9.1 | 140 | 2.04] 2.04| 127 F 1 31.7 | 31.7 0.06 8.22
ANTEL BSA-185065/10CF 1 60.2| 6.3 | 2.0 2.63 084 9.1 | 9.1 | 260 | 2.63| 2.63| 127 F 1 31.7 | 31.7 0.08 10.60
ANTEL BSA-185065/10CF 1 60.2| 6.3 | 2.0 2.63 084 9.1 | 9.1 | 260 | 2.63| 2.63| 127 F 1 31.7 | 31.7 0.08 10.60
ANTEL BXA-185063/9CF 1 488 | 6.1 | 3.2 2.07 1.08 1 10 10 20 1.97] 1.97| 127 F 1 31.7 | 31.7 0.06 7.94

Totals 5.690 675.45
Antenna Mount Areas
E IS g & E o > - e g
Member # gb g = e g g % :7:) % E\:' o] c E E g -g Moment MG W
= = n < O =
(in) | (in) | (in) | (sf) (sf) (ft) (psf) | (psf) (%) (k) (kip ft) Ib Ib
VZW Corral 1 288 12 12 24 24 123 F 1 315] 315 5.0% 0.72 88.41 3.66 88
VZW Mount Pipes 21 102 | 2.88 | 2.88 | 2.04 | 42.84 | 127 C 0.6 | 31.7 ] 19.0 30.0% 0.57 72.52 4.75 848
Carrier Mount Pipes 10 96 | 2.38 1 2.38 ] 1.59115.8667| 102 0.6 | 30.3| 18.2 40.0% 0.17 17.66 7.58 606
Totals 1.46 178.59
Cables
Cables GuEi Qu\e;:itr:;y in v‘_?:::/:;p' Shape /Cf | Cable Length CL Elev Pr(:f::Ed Wit gz Pw Tl Wt. Wind Load Moment
(in) (ft) (ft) (Ib/ft) (psf) | (psf) (Ib) (k) (k ft)
VZW Cables 3 2 1.625 0.6 127 63.5 34.3958333 0.82 27.4 | 18.0 312.42 0.619 39.31
Other 3 1 1.625 0.6 102 51 13.8125 0.82 26.2 | 18.0 250.92 0.249 12.68
Other 10 3 1.625 0.6 127 63.5 51.59375 0.82 27.4 | 18.0 1041.4 0.929 58.97

V001.2 5 13 21
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Totals 1.796 110.97
Total Appurtanence Loading Tank Loads Total Moment
Wind Load Moment Wind Load Moment Wind Load | Moment
(k) (k ft) (k) (k ft) (k) (k ft)
Pipe Mounts 1.46 178.59 55.83 4318.36 64.78 5283.372
Antennas 5.69 675.45
Cables 1.80 110.97
Totals 8.95 965.01
Percentage Increase in Lateral Force on Tank Total / Tanks Loads 116.0% 116.0% /110% * = 105.5%
Percentage Increase in Moment on Tank Total / Tanks Loads 122.3% 122.3% /110% * = 111.2%
* Maximum increase per ANSI AWWA D100 and Section 3403 of 2015 IBC
Base Seismic Moment from Original Tank Design:] 7001320 ft-lbs
Required Base Moment from Wind Forces:| 5283372 ft-lbs
5283372 ft-los < 7001320 ft-lbs | | Sufficient |

V001.2 5 13 21



Vi WA
e 8l

FUCE RN 1O

e L

LI

11T

A

Wlnn\m,ucol.mﬂn
E=F
= [T
e X3
ZEl o &
= pe o
“\nu.vaES
“\%ﬁv»i.v

et B398 54 o8 mor BANE 42 et Skt ALEs 4 hrd A4S SRR P S 4k S8 S Sy $4m wie, by RS TEE ks Srn 2rre awey arin 0™

i
i
i
m >
H 5y i
i i i > F R T S
i 4 | o L Lo
: Ee - et it
i i DI ot R 0y O 4 LR Y Y
H i LA SR T oed MY e T MY W)
i > » v o B ¥ > > > x » B ¥ ] > oyob Ty i [T <P R 518 et oed i
Py el o o0 e x0T Oy 0O DI R i b ORI £ 3 1 2 EY D g
Py 0y NI DE o4 D0 03 000 wi B Se i N2 D H } 27 =4 e 3
EODY wd e T oD %7 4 Trowd 3B UR D R LR e I TV =i M
. e 4 : 5 e
PP BY P U DEDING ST DD IR B RS AL S
. . - ™ e H
H wd el e HE R FyprCE 03 B2 i i
F aed Wi m ar i3 H [T
i A i i
i H i 40 ied
i H P& 3
i o B %
£ 0f ke 2
i} B B S !
3 ] H Fee i
< SO 4 O 104
e} o T o R H
Bpob kg
I S O iy
— % 1 e d o
% e e o
§ g £y 08 b LS
i PR L ig} #
w 2¢ S R
i Hs N ol B SRy e Gy
i ; it by I8
; IR R - 2 b B eI i
g i e oy % i ST = T St I (S i
b i [ [ R eh] -3 I ] e g i £330 43 4
[ < BN QRO I £ X S oo 3% e g8l R e < 3Gy ries
B < ¥ S U = 83 Li o~ £ % L i X i %A
R R T el I 53] i o L S RO
: c. B2 ; H ; h L35 Bl
IR 1 B o S O o R IRS) I R < i b [
¥ ORI Nk B I o o B e 03 02 1) e Wi <2 [
7, - 24 e (3% 1: ™ = I my ey sy
PR ol s b RS B o I o3 {00 : ioZF ZF oo
PoLD oLy beoklbe 12 TR I Ao - B i
; L : g - o
L7 G S i SER ¢ R ¢ M I g N r i {
LR I oo = b
P O X E W & a0 b ] i
- » . ~ - "y Y "
i LR LY O ool o .!M
T &£ T et
I Sl £ ot SR 53 5 £ 35 T 00
DS O v Sy LI L4 i B RSN U L
POy 0 £F b bt et g led
P =3 . DRy o pay % % Y 3
Pofsy b O3 R 0F L L3 B b 00 0 30 W
1
3



CE ASCE Hazards Report

AMERICAN SOCIETY OF CIVIL ENGINEERS

Address: Standard: ASCE/SEI 7-16  Latitude: 37.299261
No Address at This Location Rjsk Category: Il Longitude: -93.418025
Soil Class: D - Default (see Elevation: 1239.9757962277806 ft
Section 11.4.3) (NAVD 88)
Dennis St Erialior Plaazant Hope
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AMERICAN SOCIETY OF CIVIL ENGINEERS

Seismic
Site Soil Class: D - Default (see Section 11.4.3)
Results:
SS . 0.176 SDl . 0.16
S 0.1 T : 12
Fa: 1.6 PGA : 0.084
F. : 2.4 PGA v : 0.134
SMS . 0.281 FPGA . 1.6
SMl . 0.24 Ie . 1
SDS . 0.188 CV . 0.7
Seismic Design I&g@a&?p@nse Spectrum 0.20 Design Response Spectrum
™% 018 e
0257159 016 | %
020 ¢ 0.14-#
0.12
015 0.10
0.08
0.10 0.06
0.05 0.04
0.02
0 0
i] 2 4 B 10 12 14 0 2 4 B 10 12 14
Sa(9) vs T(s) Sa(g) vs T(s)
016 MCERr Vertical Response Spectrum . Design Vertical Response Spectrum
. L L 2] - .
0.14 Sssssssssssnes 010
) - LTI T Y YT Y YT YT Y
. 0.09 -
e Te 0.08 e
L] L]
0.10 *e 0.07 ®e
L .
“e, 0.06 .
0.08 oo .
. 0.05 .
006 o ..."-. . ..""u
e 0.04 *eq
0.04 0.03
i 05 10 15 20 0 05 10 15 2.0
Sa(g) vs T(s) Sa(g) vs T(s)
Data Accessed: Thu Jul 25 2024

Date Source:
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.
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AMERICAN SOCIETY OF CIVIL ENGINEERS

The ASCE Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any
kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; or
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation,
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE Hazard Tool.

https://ascehazardtool.org/ Page 3 of 3 Thu Jul 25 2024
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