improve the operating capabilities of the plant, as well as the accuracy of the
metering of effluent treated water.

0 Sludge Digestion & Dewatering

540.1 Background

The original plant design incorporated five sludge drying beds and was used to
dewater the waste sludge created by the RBC process at the plant. With the 1986
plant expansion, five additional sludge drying beds were constructed, along with
an aerobic digester to treat the WAS from the suspended growth treatment
process. Digested sludge from the aerobic digester was gravity flowed to the
drying beds for dewatering. Once the sludge was adequately dewatered it was
capable of being disposed of at a landfill. The purpose of the digester is to reduce
the amount of WAS by promoting an environment in which the microbes
contained in the digester use their own cells as a food source for energy. As the
food supply becomes scarcer, the microorganisms use their owner protoplasm as
the food source, thereby reducing the quantity of microorganisms and sludge.
This equates to less sludge requiring dewatering and disposal. With the 2002
plant upgrade, five sludge drying beds were removed and a belt filter press
(BFP) was installed to mechanically dewater the digested sludge. Five of the
drying beds were left in place as a backup to the BEP. However, these drying
beds are not used due to their inefficiencies and the amount of time required for
dewatering. The drying beds can take weeks and months to dewater the sludge,
and occupy an enormous amount of land space that can better be used for other
necessary plant operations and house additional plant infrastructure. The BFP
greatly accelerates the dewatering process and allows the plant to waste and
dispose of much more sludge from the plant than with using the sludge drying
beds, which rely on gravity and the cooperation of the weather to dewater the
sludge. The inability of the operations staff to adequately dispose of WAS from
the plant means that the solids will accumulate in the plant at the various unit
treatment operations, such as the aeration basins, clarifiers, etc. Consequently,
the plant will not operate efficiently and will be prone to not meeting effluent
limits due to the accumulation of solids in the aeration basins and clarifiers.
Therefore, solids management for the plant is very important for proper
wastewater treatment.
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5102 Assessment/Analysis

The existing three-cell digester has a capacity of 12,300 f* per cell, or 36,900 f£*
total capacity, TCEQ requires that the digester volume be sufficient to provide
both the minimum required detention time and the mass load received by the
digester. TCEQ stipulates that the minimum detention time for the aerobic
digester must be 60 days at 15° Celsius (C) or 40 days at 20" C for municipal
sludge applied to land for disposal. However, the TCMUD does not land apply
its sludge for disposal but rather disposes of it at a landfill. Therefore, the
mininmum shudge treatment at the WWTF should reduce the sludge volume
through proper digestion and dewatering to an acceptable level that allows the
operations staff to properly manage the volume of solids in the aeration
treatment basins and clarifiers, while also producing a sufficiently treated and
dewater sludge that is acceptable to the landfill.

To provide the TCMUD with options for sludge treatment and management,
TWG assessed the treatment requirements for both Class B pathogen reduction
and non-Class B sludge treatment. As mentioned previously, the issues with
historic record keeping makes it difficult to confirm that the existing facility can
consistently achieve the 20° C temperature required for 40 days detention time.
Therefore, assessments were run by TWG to determine the size requirements for
the aerobic digesters to achieve Class B pathogen reduction standard
requirements at both 60 days at 15" C and the 40 days at 20" C, as well as
detention times less than 40 days (i.e., 30 days). The present configuration and
operation of the three digester cells is to operate them in parallel. TWG evaluated
the future design to be operated in parallel for all additional digester cells
Furthermore, it was assumed that the digesters would operate at 1.5% solids
concentration (15,000 mg/L TSS), without the presence of any thickening
equipment, such as a gravity belt thickener, to increase the concentration. Table
5-6 shows the digester capacity currently at the WWTF, as well as the required
capacities needed to meet the future build-out population and flow demands for
the two Class B pathogen reduction scenarios, as well as for non-Class B
pathogen reduction at 30 days detention.
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TABLE 5-6: DIGESTER REQUIREMENTS

_— R 30 days 40 days 60 days
Component Ex1shngm21mges>tfr B 20° ©) (15° O)
Volume / 36,900 £ 80,000 f® | 102,750 ftb 154,150 ft°
Capacity
Air / Blowers N/A 975 ACFM 990 ACFM 1015 ACEM
Mean Cell
Residence Time <15 Days 30 Days 40 Days 60 Days

510.3 Conclusions and Recommendations

The Wallace Group

5.10.3.1 Aerobic Digester

The existing aerobic digesters are undersized for the current and future
loadings on the plant. The 2002 plant expansion provided for additional
sludge drying beds but not an expansion to the digester basin capacity.
As previously mentioned, the drying beds are not used due o their
limitations and inefficiencies. Therefore, the ability of the treatment plant
to operate efficiently with proper solids management is largely
dependent on the sludge treatment and wasting capabilities of the plant.
The plant expansion to meet future build-out population demands will
further exacerbate the problem with the undersized digesters. The mean
cell residence time (MCRT), as indicated in Table 5-6, measures the length
of storage time the various sludge basins will provide at the future build-
out population. As a result, the digester capacity must be expanded by
roughly 3-4 times its current capacity to meet the Class B pathogen
reduction requirement. At a minimum, the digesters should be expanded
to meet the 30 day detention time requirements at ultimate build-out
population loadings in order to sufficiently manage the plant solids. For
purposes of planning and developing costs herein, 30 days of detention
time was used for all calculations. The TCMUD can opt to select the
larger digester basin should they decide that is in their best interest.

5.10.3.2 Belf Filter Press

The existing belt filter press (BFP) is a 2-meter wide belt that is rated to
dewater approximately 1400 pounds of solids per hour (Ibs/hr). A Seepex

39

TCMUD001743

52




j raop

\ MUNICIPAL M
UTIATY e

womsraicr 2

progressive cavity (PC) pump is used to pump digested sludge from the
digesters to the BFP for dewatering. The BFP mechanically extracts a
large portion of the water from the digested sludge in order to reduce the
volume of sludge that must be disposed of to a landfill. The extracted
water, called supernatant, is gravity drained to a lift station and pumped
back to the head of the plant for further treatment, The volume of sludge
liquid from the digester is reduced by a factor of 3-4 times. The digested
studge liquid starts out at approximately 1.5% solids content and is
concentrated to 5%-6% solids content using the BFP. This consistency is
called “cake” because it is dry enough to exhibit the characteristics of a
solid that can be stacked and hauled in the bed of a dump truck. The real
advantage of the BFP is its ability to reduce the volume of digested sludge
requiring handling and disposal by up to 75%, in a timely fashion. As a
result, the treatment plant can be run more effectively and treat the
wastewater to better meet effluent permit limits.

The BFP currently must be capable of dewatering approximately 132,000 gallons per
month, on average. This equates to approximately 4-hours of operation per week to
effectively manage the solids content in the treatment plant. Based on TWG calculations
for future build-out flows of 2.343 MGD, the sludge production at the plant will increase
to approximately 19,220 gpd, or 586,000 gallons per month. This equates to the BFP
needing to operate for 2-days per week on average to effectively manage the plant’s
solids. This is a very manageable operating time for dewatering operations and
therefore, no additional sludge dewater capacity must be added to the plant.

511 Standby Power Generation

The expansion of the WWTF will place additional electrical demands on the standby
power generator. Presently, the existing generator is capable of providing approximately
600 kW of power. Depending on the equipment and treatment options selected by
TCMUD, the additional equipment could add another 600 kW of power demand, or
more, For purposes of this study, TWG has assumed that it will be possible to add a
second 600 kW generator to run congruently with the existing standby power generator,
rather than replace the existing generator with one larger generator that is capable of
meeting the electrical demands for the final expanded treatment plant. Installing and
operating a second generator is much more cost effective than installing one larger
generator. However, this option will depend on many variables such as, the size of
generator required, the build-out electrical demands required, capabilities of the existing
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generator, etc. and must be determined at the time of design. For purposes of planning
and projecting costs for this report, TWG assumed that a second generator could be
added to minimize the costs and still meet the build-out electrical demands of the
expanded WWTF design. In addition, during the design phase of the plant expansion,
the electrical service to the WWTF will require evaluation by the electrical provider to
determine if a new service will be required or if the existing service has sufficient
capacity to meet the additional demands.

Miscellaneous Equipment & Infrastructure
5121 Plant Reuse Water

Wash water is required for a number of pieces of equipment and processes at the
WWTF, For example, the BFP requires a high pressure, relatively low volume
flow to wash the sludge from the belt in order for the BFP to function correctly
and extract the water from the sludge solids. The fine screening unit and clarifier
units, to name a few, also use pressurized wash water to function and keep
solids from accumulating on screens and weirs. To accomplish this, the treatment
plant has the option of using potable drinking water as the source for wash
water, or to reuse the treated and disinfected water from the wastewater plant.
The latter is used at TCMUD’s WWTF to conserve potable water and to reduce
the cost of using potable drinking water, which is typical in the industry. The
existing system used at the treatment plant for reuse water extracts the
disinfected treated wastewater from the UV basin and boosts it using a packaged
water booster station. The booster station is equipped with three pumps, each
capable of pressurizing the water source to 91 pounds per square inch (psi) or
211 feet of total dynamic head (TDH), and delivering a total flow of 625 gpm.
Table 5-7 shows the breakdown on the pump capacities for the booster station.
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TABLE 5-7: WATER REUSE BOOSTER STATION

Pump Number Capacity (GPM)
1 125
2 250
3 250
TOTAL 625

5422 Conclusions and Recommendations

The existing booster station has sufficient capacity to supply reuse wash water to
all existing and proposed future plant unit processes and equipment. Therefore,
additional reuse pumping capacity is not required. At the time of TWG's
assessment visits the staff reported that they had recently noticed the booster
station did not seem to be operating correctly, It was short-cycling (pumps were
turning on and off very frequently). The equipment representative was contacted
and arranged to have the booster station checked by a field maintenance service
provider. It was determined that the hydropneumatic tank for the booster station
was not functioning. The unit was repaired and is now working correctly.

5123 Plant Lift Sation

The plant lift station is a small submersible station that currently returns studge
and overflows from the tertiary filter and UV disinfection basin to the head of the
plant. It is located just south of the tertiary filter basin. At one time it provided
sludge return and wasting for Clarifier No. 1 and the sludge drying beds.
However, these structures are no longer used. This lift station will be fully
evaluated during the design phase and any required improvements will be
addressed and made. Depending on the treatment option selected by the Board,
the role of this lift station could diminish, thus requiring minimal improvements
required. Due to the small size of this lift station and its controls system, the
scope and cost for any required upgrades will be relatively small.

513 Site Limitations ' |
5134 Layout & Land Availability

As previously discussed, Exhibits 5-2 through 5-4 depict the three presented
options for expanding the wastewater treatment plant. The Exhibits also show
the phased construction that can occur to meet the future build-out population
and wastewater demands. The phasing of the construction allows TCMUD to
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better scale the construction costs and scope to meet their budget. Option 1
shows the configuration required to expand the treatment capacity of the plant
using the same CAS treatment that is presently being used at the plant. This
option requires more land area and has a larger footprint due primarily to the
size of the aeration basins that must be added to meet the ultimate 2.343 MGD
future flow projection. Option 2 depicts the MBR treatment system, which uses
considerably less land space due to achieving roughly the same treatment
capacity as Option 1 while using about half the basin volume and area. In
addition, the total land required is further reduced from that of Option 1 since no
external clarifiers are required for TSS removal because the MBR is capable of
removing BOD and TSS in one treatment step. However, the clarifier basins
would be retained and converted to EQ basins. Option 3 lays out the BioMag
Enhanced treatment system that also uses considerably less land space while

achieving the same build-out treatment capacity.

TCMUD has purchased additional land to the north of the existing treatment
plant. This decision was made by the Board due to the existing treatment facility
being “land locked"”, with no additional land available for expansion in the
future if they did not acquire this north tract of land while it was available.
TCMUD owned the land immediately to the north of the existing plant,
primarily to serve as the 150’ buffer zone to the wastewater plant. TCMUD,
therefore, purchased the additional land to the north to allow for future plant
expansion if needed and to also serve as additional buffer zone should the plant
need to expand further north. Exhibit 5-5: TCMUD Property Map shows the
location of the plant in relation to the newly purchased property.

One note concerning this property is the elevation of this property relative to the
existing treatment plant. Any future treatment processes and equipment to be
constructed on this property will require bringing in fill to raise the elevation of
the finished constructed grade in order to coincide with the existing treatment
plant’s hydraulic grade, as well as ensure the new basins and equipment are at
least one foot above the 100-year floodplain.
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513.2 Soils & Groundwater

No geotechnical investigation was conducted at the treatment facility for
purposes of this report. Prior to any design and work submitted to TCEQ for
approval, a full engineering investigation and report will need to be conducted.
A copy of the limited geotechnical boring logs is contained in the plant drawings
from the 2002 plant expansion. From those few drilling logs it appears that there
is significant variability in the soil types at the facility, but the majority of them
demonstrated a high sand content with low propensities for soil expansion
(swelling) as indicated by plasticity indices (PI) generally below-a value of 20. A
thorough geotechnical investigation will provide the necessary information to
address the structural and construction constraints for the site.

The three existing geotechnical borings from the 2002 plant expansion indicated
one bore encountered groundwater at a depth between 18-20 feet below the
ground surface. The other two borings did not encounter groundwater. The
presence and depth of groundwater can vary significantly with the amount of
precipitation and other geologic conditions at the site. Therefore, the presence or
lack of groundwater indicated on the 2002 drawings is not necessarily a good
predictor for future projects. However, the presence of shallow groundwater can
have a major cost impact on structural costs and should be accounted for in any
cost projections. Based on the available information it is not anticipated that
shallow groundwater should be a major issue, unless an unusually wet period

occurs at the time of any construction.
51433 Floodplain

Exhibit 5-6: FEMA FIRM Map shows the approximate boundary of the 100-year
flood zone for the treatment plant and surrounding area. Based on the FEMA
Flood Insurance Rate Map (FIRM) depicted in Exhibit 5-6, the treatment plant
appears to lie outside the 100-year flood zone. TCEQ requires that no basins,
equipment or facility buildings should be located below the 100-year flood
elevation to prevent damage to the plant and the release of raw, untreated
wastewater into the receiving stream due to flooding potential.
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TRINITY RIVER AUTHORITY (TRA) REGIONAL TREATMENT

An option open to TCMUD is to send part or all of their wastewater flow to the Trinity
River Authority (TRA) for treatment. The TRA’s Denton Creek Regional Wastewater
Treatment is located a short distance to the northwest of TCMUD service area. The TRA
has a large force main which crosses into the Town of Trophy Club near Trophy Club
Drive and SH 114 and extends north into Roanoke. The line is owned by the TRA but
was constructed by the City of Southlake. In discussions with the TRA, it is unknown at
this time if there is available volume in this line or what the initial cost would be to
TCMUD to utilize this line. It is also unknown whether the City of Southlake would
even allow TCMUD to tie into the line.

A second alternative would be for TCMUD to construct a force main from a collection
point inside TCMUD's service area to a point in Roanoke where the TRA has a gravity
line which flows to the Denton Creek Plant. This would require a new lift station. The
size of the lift station would depend on the amount of wastewater flow and the location
of the station. An 8 inch force main would be required to flow an average flow of 450,000
gpd to the plant. If TCMUD was to decide to utilize the TRA for treatment of all of its
wastewater, it is very likely the force main would be 20 or 24-inch line. In addition to
cost for the construction of the lift station and force main, additional expense is likely to
be required for easements for the pipeline as well as operation and maintenance. The
cost of the force main is very likely to be high due to the construction in developed

residential areas.

A third alternative would be for TCMUD to construct its own wastewater line to the
Denton Creek plant. This would involve the construction of a force main the complete
distance or at least a portion of the distance and then a gravity line the remaining
distance.

For purposes of evaluating costs herein, the TRA option was considered by assuming
TCMUD would construct a force main the full distance from its WWTP to the Denton
Creek WWTP with the TRA treating all of TCMUD's wastewater flow. The cost for this
construction was estimated and then amortized over 20 years at an interest of 4'/2% with
a yearly bond payment of $186,240.00.

The financial impact of having the TRA provide wastewater treatment for TCMUD was
also reviewed. The 2013 MUD budget is broken down into collection and treatment. The
treatment section was further broken down into fixed and variable cost. The fixed costs
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are salaries, insurance, employment taxes, schools and training, etc., items which are
basically set and would not necessarily increase or decrease based on the flow of the
plant. Variable costs include maintenance and repairs, electricity, chemicals, etc. items
which traditionally fluctuate with the volume of flow. The 2013 budget costs for these
are as follows:

»  Collection Costs $459,887.00
= Fixed Costs $437,183.00
* Variable Costs $2.26 per 1000 gallons

The Variable Costs is based on a budget amount of $602,245.00 divided by an average
flow of 729,000 gpd or 266,085,000 gallons per year flow.

Current sewer rates for TCMUD are as follows:

«  (-12,000 gallons $2.50/1000 gallons
= Sewer rates are capped at 12,000 gallons per month.

TCMUD currently has 3915 water meters. TCMUD charges a minimum “Administrative
Fee” of $12.71 per meter per month. Based on the average flow of 792,000 gpd and 3915
meters, the average wastewater flow is 5660 gallons per month. Wastewater revenue for
TCMUD was calculated based on the minimum administrative fee per month plus the
average monthly flow divided by 1000 gallons times $2.50 per 1000 gallons. These
calculations are shown in Appendix F, Column A for the current flow of 729,000 gpd.
Also included in the revenue is $80,878.00 for golf course effluent revenues. The golf
course effluent revenues for 2011 and 2012 are given in Table 6-1 The lower value was
used in this report to be conservative.
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TABLE 6-1: GOLF COURSE EFFLUENT REVENUES

2011 2012
MILLION MILLION
GALLONS | REVENUE | GALLONS | REVENUE
JANUARY 1.249 $749 0 0
FEBRUARY 0 0 0 0
MARCH 0.646 $387 0 0
APRIL 14.607 $8,764 6.796 $4,417
MAY 12.612 $8,198 20.083 $17,471
JUNE 7.385 $4,800 16.810 $10,927
JULY 23.293 $15,140 23.792 $15,465
AUGUST 23.730 $15,425 21.880 $14,222
SEPTEMBER 22.935 $14,908 18.470 $12,006
OCTOBER 10.746 $6,447 21.309 $13,851
NOVEMBER 10.099 $6,060 12.635 $8,213
DECEMBER 0 0 0 0
TOTAL: 127.301 $80,878 141.774 $96,570

Based on the current flow of 792,000 gpd, the prospective wastewater revenue for
TCMUD is $1,343,206 while the expenses are $1,499,220 resulting in a net loss of
$156,014. As the flow increases, the generated revenues improve. At 800,000 gpd the
wastewater revenue increases to $1,466,149 while the expenses increase to $1,602,656
resulting in a loss of $136,507. This is shown in Column B of Table Appendix B. The
increase in number of connections was calculated by taking the projected flow and
dividing by 100 gped to arrive at the projected population. The population was then
divided by 2.5 persons per connection to determine the number of connections.

In visiting with the TRA, the current wastewater treatment cost for its members is $4.36
per 1000 gallons. Utilizing the revenues for 729,000 gpd and 800,000 gpd listed in Table
6-2 and using the collection cost but using the TRA gross cost per 1000 gallons instead of
TCMUD's current treatment cost, the results were losses of $276,811 and $311,647
respectively. These calculations are reflected in Table 6-2 and in Columns C and D in

Appendix A.
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TABLE 6-2:

TCMUD VS TRA
2012-2013 BUDGET COSTS
™Mo 0 Im®Ra o
Gallons per Day 729,000 800,000 729,000 800,000
Revenue $1,343,206.30 $1,466,149.11 $1,343,206.30 $1,466,149.11 |
ﬁ__E:xpenses $1,499,220.36 $1,602,656.09 $1,620,027.60 $1,777,797.09
 Difference ($156,014.06) {$136,506.98) ($276,811.30) ($311,647.98)

Based on historical information provided by the TRA (Appendix H), the cost of
treatment for its customers at Denton Creek Regional WWTP increased a total of
$1.189/1000 gallons from 2004 to 2011 or an average of $148/1000 gallons per year. In
Attachment G, TCMUD's increased flow to 1.4 MG was assumed to occur in 2015, with
increases in flow to 1.88MG occurring in 2018 and the 2.4 MG flow in 2020. This
timetable was assumed in order to compare the proposed TCMUD wastewater
treatment improvement costs to the projected increase in treatment cost by using TRA
for treatment,

In order for TCMUD to utilize the TRA's Denton Creek WWTP, the wastewater must be
transported to the site. For this report, it was assumed 100% of TCMUD's wastewater
would be pumped to the Denton Creek Plant via a 24-inch force main from the existing
TCMUD WWTP to the plant. The capital cost for the new lift station, force main and
appurtenances is $2,400,000. This includes an allowance of $100,000 for easements and
ROW costs for the new line. Based on 4'/2% for 20 years, the yearly bond payment is
$186,240. This expense is added to the TRA cost of treatment in Attachment G.. This
attachment shows the existing plant for average daily flows of 792,000 and 800,000 gpd
and then lists the projected revenue and expenses for TCMUD and TRA options at
various stages or average daily flows. For 1,400,000 gpd, TCMUD's numbers have been
adjusted for the increased flow, an increase number of connections, increase in variable
costs based on the increased flow, increased collection costs based on the average cost
per connection today and multiplied times the projected number of connections, and the
bond cost. The bond cost is the projected yearly payment based on the bond amount
shown at the bottom of the table amortized at 41/2% for 20 years. The yearly bond
payment for the 1,400,000 gpd flow is $310,400 per year for the 20 years. The yearly bond
payment for the 1,880,000 flow is $620,800 for the $8,000,000 at 4!/2 % for 20 years. The
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2,400,000 gpd yearly bond payment is $776,000 for $10,000,000 for 4'/2% for 20 years. It is
likely the debt would occur at various times in the future with some of the previous

infrastructure expense paid down and would not amount to the shown bond cost for the

20 years. However, with assumptions used for when the new wastewater improvements

would be needed and the exact value of the interest rate at the time of refinancing

unknown, this method was chosen to provide a general idea of the cost for TCMUD's

wastewater improvements as well as a method to compare the option of using TRA

treatment.

The following table indicates the cost of transferring TCMUD's wastewater to TRA and

having TRA treat TCMUD's wastewater flows is more expensive than TCMUD making

the proposed phased improvements to its own wastewater treatment facility and

treating the waste. The added expenditures for the TRA to treat the average daily flows
of 1,400,000 gpd, 1,880,000 gpd and 2,400,000 gpd are $660,769; $1,087,255; and
$1,760,265, respectively.

TABLE 6-3:
PROJECTED TCMUD VS TRA COSTS

TCMUD TRA TCMUD TRA TCMUD TRA
GPD 1,400,000 1,400,000 1,880,000 1,880,000 2,400,000 2,400,000
Cost of
Collection
and
Treatment | $3,219,617 | $3,902,497 | $4,377,571 $5,481,323 | $5,450,956 $7,215,943
Minimum
Fee per
Conn. ® $17.00 $17.00 $17.00 $17.00 $17.00 $17.00
Cost /1000
gallons * $3.95 $3.95 $4.05 $4.05 $3.90 $3.90
Revenue $3,241,728 | $3,241,728 | $4,394,068 $4,394,068 | $5,455,678 $5,455,678
Revenue
minus
Expenses $22,111 ($660,769) {$16,497) ($1,087,255) $4,722 ($1,760,265)

Based on the assumed sewer collection and treatment rates shown with a “* “in the

above table, the “Revenues Minus Expenses” row shows the net difference in the income
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7.0

and expenses to TCMUD for the various scenarios. It also provides insight as to what
rates might need to be to cover the costs of the new improvements. A more detailed
summary is shown in Appendix G.

OPINION OF PROBABLE CONSTRUCTION COSTS (OPCC)

8.0

Table 8-1 in Section 8.0 provides a comparative summary of the different treatment
options and phases of construction for each. Also, Appendix-I: Opinion of Probable
Construction Costs (OPCC) contains the detailed cost information on the engineer’s
opinion of probable construction costs for each treatment option and each construction
phase within each option. These costs do not include any professional design fees,
geotechnical costs, environmental cost (if needed), legal or financial fees, etc. These fees
can range from 10-20% of the construction costs depending upon studies required by the
technology and financing options selected. These costs are intended to provide a
comparative assessment of the construction options available to the client and are not
intended to reflect exact construction costs of the project. These costs are based on
preliminary information and assumptions were made in the absence of required
information to make more precise cost projections. Therefore, these costs are based on
the experience and best judgment of the Engineer, and the Engineer has no control over
the cost of labor, materials, or equipment furnished by the contractor; or over the
competitive bidding or market conditions that can greatly fluctuate and influence final
project costs. The Engineer cannot and does not guarantee the construction costs, but
does strive to provide a cost-effective project.

This study provides information to TCMUD for phased options by which to expand the
capacity of the WWTF in order to meet the growing population and area served by the
treatment plant. The study outlined the following items for consideration in the Board of
Directors’ decision making process with how to proceed with providing wastewater
treatment by TCMUD.

o  Wastewater Treatment Options:
o Option 1 - Expand the Conventional Activated Sludge (CAS) Capacity
o Option 2 - Replace CAS with Membrane Biological Reactors (MBR)

o Option 3 - BioMag Biological Treatment System (BioMag)
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o Option 4 - Contract with Trinity River Authority (TRA) for treatment

The study further evaluated the options with respect to the phasing or implementation
of construction or contracting with TRA in order to provide the Board with flexibility in
implementing the necessary changes for wastewater services that fit with TCMUD's
funding and financing capacity. The following paragraph outlines the operating
parameters for the three phasing options for increasing the capacity of TCMUD's

wastewater services.
» Phased Construction or Implementation for Expanded Treatment Capacity:
o Phase I~ Expand Average Day Capacity to 1.3-1.4 MGD
o Phase II - Expand Average Day Capacity to 1.88-2.4 MGD
o Phase Il - Expand Average Day Capacity to 2.4 MGD

The study also evaluated the approximate costs for the various options and phases of
construction. Table 8-1 provides a summary for both the OPCC and the annualized costs
for the above conditions, as well.
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TABLE 8-1: SUMMARY OF TREATMENT OPTIONS, PHASING & COSTS
(Flow capacities based on constituent loading and effluent requirements)

Flow Capacity (MGD) orcc Annualized
Process {millions) Cost
Description Avg,. Peak Peak 2~
Day Day Hr
Option 1
Phase 1 . 1.41 2.82 3.68 $3.855
Expand
Phase 11 CAS 1.88 3.76 4.91 $4.055 s
5,450,956
Phase [IT | Lreatment |, 5 470 6.13 $1.966
TOTAL $9.876
Option 2
Phase I 1.38 2.76 3.60 $5.293
Phase 11 . MER 2.40 4.80 6.26 $6.563
Treatment I S A ! $5,606,156
Phase I N/A N/A N/A N/A
TOTAL $11.856
Option 3
Phase 1 1.84 3.68 4.80 $9.054
Phasell | ioMag 2.40 4.80 6.26 $2.496
Treatment $5,590,636
Phase Il N/A N/A N/A N/A
TOTAL $11.550
Option 4
Phase 1 1.40 2.80 3.65 N/A
Phase Il TRA 1.88 3.76 491 N/A
Treatment $7,215,943
Phase 111 2.40 4.80 6.13 N/A
TOTAL

Table 8-2 identifies what equipment and/or processes must be upgraded/improved
under each of the treatment options presented above and at what phase they must be
added or improved in order to meet the flow and demand requirements for that phase.
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Note that Option 4 (TRA) is not presented in the table because the only upgrade
required for this option would be to improve the existing lift station in order to provide
adequate flow and head pressure to deliver the raw wastewater to the TRA for
treatment.

TABLE 8-2: EQUIPMENT REQUIREMENTS FOR PLANT UPGRADES

Equipment/Process Option 1~ CAS Option 2 - MBR Option 3 - BioMag
Construction Phase | Construction Phase | Construction Phase
I 1 111 1 1 m | It 111
Headworks/Mechanical Screen | v v N/A v N/A
Influent Lift Station — Pumps v v v N/A v v N/A
Bioselector Tank N/A N/A
Fine Screening v v N/A v N/A
Grit Removal v v N/A v N/A
| Biological Treatment Process | v v v v N/A v N/A
_ Clarification/Solids Separation v N/A N/A
RAS/WAS/Scum Lift Stations | + v v N/A v v N/A
Tertiary Filtration v v N/A N/A
UV Disinfection | v v v v v N/A v v N/A
Effluent Lift Station ~Pumps | v v v v N/A v v N/A
Aerobic Digestion | v v v v IH\Y‘/%A v v N/A
Belt Filter Press N/A N/A
Reuse Water Booster Station N/A N/A
Electrical/Standby Generator | v v v v N/A v v N/A
Table 8-3 below provides the primary advantage(s) and disadvantage(s) for each of the
options presented herein for upgrading TCMUD WWTEF to meet future demands. This
information is presented to help the Board make a more informed decision to address
the treatment demands for wastewater served by TCMUD.
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TABLE 8-3: TREATMENT SYSTEM ADVANTAGES/DISADVANTAGES

Option Process Advantages Disadvantages
s Proven Technology s Nuirjent Removal
Option 1 CAS Treatment o Cost Effective e Large Footprint
s Operator ¢ Infrastructure
Familiarity Intensive
s Nutrient Removal o Cost
. . + Small Footprint » Two Parallel Plants
t 1red
Option 2 MBR Treatment s Effluent Quality During Phase |
s Approved Process
¢ Nutrient Removal + Cost
. . ¢ Small Footprint + No TCEQ Pre-
Option 3 BioMag System s Effluent Quality Approval
e Fewer MUD o Cost
. . . Operations * Loss of Control
Option 4 TRA Services e TPDES « Future Rate
______ Requirements Increases
s Nutrient Removal + Cost
. . Small Footprint ¢ NoTCEQ Pre-
—Othe 7/ satme
Option — Other | IFAS Treatment «  Effluent Quality Approval

The primary points of interest from Table 8-3 are the following:

e All project plans, drawings and specifications are subject to review and approval
by TCEQ. The CAS and MBR processes are approved processes per the Texas
Administrative Code (TAC) requirements. The BioMag and IFAS systems
presently do not possess TCEQ process approval.

e The CAS system is the most cost effective option. However, it does not provide
any means for meeting future nutrient removal for phosphorous and nitrogen,
should those effluent limits be imposed at a later date by TCEQ. The CAS system
could be retrofitted to treat for nutrient removal with the addition of concrete
anoxic basins, aeration equipment and the addition of a large lift station to
deliver the wastewater to the new nutrient removal infrastructure. The cost for
this additional construction would bring the CAS system in line with the other
options presented for the MBR, BioMag and IFAS systems.
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s The presented process options for the BioMag and IFAS systems are not
presently preapproved by TCEQ. TCEQ did not provide any information on
what they might require to gain approval for TCMUD’s WWTF but generally
they either require a pilot study to ensure the process technology will work, or
that the equipment manufacturer provide a performance bond to correct the
plant in the event that the installed process equipment does not perform as
required to meet permit limits. The equipment manufacturers for both the MBR
and BioMag processes have indicated they would be willing to do either
requirement. These two options, as well as the MBR, as they are presented
herein, are all capable of meeting nutrient removal requirements without
additional equipment or infrastructure, while providing an effluent quality that
exceeds the present permit limits of 5/12/3 and 5/12/1.

« Representatives from TCMUD, Siemens (BioMag manufacturer) and TWG are
scheduled to meet with the TCEQ on May 8, 2013 to discuss the capabilities of
the BioMag process and to gain feedback from the TCEQ on their requirements
for the BioMag treatment process to gain approved process status as an
acceptable treatment alternative in the State of Texas.

¢ The TRA option is the most expensive of all options presented. This is due to
both the fees charged for treatment as well as the additional infrastructure
required to deliver the wastewater to the TRA. The primary advantage of this
option is that TCMUD would not be in the wastewater treatment business.
However, TCMUD would no longer have control of the wastewater system or
the user costs associated with treatment. Since this option is so different than the
other options, TWG would encourage TCMUD Board to visit with other
participants in the TRA system to find out their likes and dislikes before
considering this option.

Table 8-4 below provides information on the schedule for completing each phase of
construction for each treatment option, as well as the respective available capacities
provided by the treatment options and phases of construction previously presented in
this report,
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The Wallace Group

The decision by the Board as to which option should be selected to best meet the future
wastewater treatment needs for TCMUD is dependent on a number of factors. Those
factors are best understood by the Board and therefore, the decision is best left to the
Board. TWG is available and would like to provide any additional information and
support services necessary for the Board to make an informed decision. However, TWG
did not make a recommendation in this report as to the best option since we do not
understand TCMUD's issues to the degree required to make that decision. TWG does
encourage the Board to move swiftly on their decision to address the wastewater
treatment needs for TCMUD since the present treatment plant is rapidly reaching its
treatment capacity and will exceed that capacity by mid-2014.

58

TCMUD001762

71




APPENDIX A
WWTF RECORD DATA
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QU ITY CONTROLLED LOC Station Location: FORT WORTH ALLIANCE ARPT (53909,
ation Location: F
CLIMATOLOGICAL DATA o (53509)
final FORT WORTH, TX
{(final) e Lat. 32973 Lon.-97.318
NOAA, National Climatic Data Center Elevation{Ground): 685 ft. above sea level
Month: 0172011
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B3fsojvjas | M 27 {371] 20 Q - - M{M{MI}JO0D]| 2932 30.13 72 f19{714f 2 U 20 HY0R03
041 53 133343 | M 38 jal n 0 “ -~ [BR M| M]|M]00 2926 3007 1.8 §24]33 % 14 X 12 04’
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B4 B30t M 17 |26} 35 0 - - M{mM]M]o00| 297 3057 48 Y171 50 [ 16 Jisy 14 HSOLE3
414812738 M 27 f3AL 27 0 - - MIMIM]| T 29.49 3033 54 lisjs7fi6t 14 §14014
ispsafatJarf M 3% |42 18 0 - - MEMIM|T 2942 30.23 2.8 16304 13 |i 9 §H7§15!
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21f 44 |13¢] 29§ M 20 |2 36 0 - - M]M]M]|0O 29.3) 30.12 26 |1B| 341} 16 12 160421
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301 65 |37 St M 46 |50 14 0 - - MIMI|MIOO0] 292 2996 49 |29)911 24 16 piog3o
3114034142 M 38 j411 23 0 - MIMEMIJ)002F 297 29.86 58 03] 664 35 25 31
53 5127.6]90.6 286 |36.1) 243 | 00 < Monthly Averages | Touls ——> ™M M 1135s] 2932 | 30.2 | 08 |32] 6.1 jcMonthiy Averag
MMM € e Departure From Nommal > M
Greatest 24-br Precipitation: 125 Date: 09 SeaLevel Pressure Date Time
Grealest 24-hr Snowfall: M Date: M wsm
DegreeDays  Monthly  Scason to Date Greatest Snow Depth: M Date: M Maxinum 3088 12 1041
Total Departure Total Degarawe Minimum 29.62 17 1715
) Viax Temp >=90¢
Heaing: 152 M M M P bvlin Temp <=32: 23 Precipitation >=.01 inch: 3s
Cooliog: 0 M M M Number of Days with ———fo 2% TP <322 lytin Temp <=0 :0 orecipitation >=,10 inch:
Frhanderstorms - Heavy Fog 12 {Snowfall >=1.0inck M
0
L EXTREME FOR THE MONTH - LAST OCCURRENCE 1F MORE THAN ONE. Data Version:
VER2]
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QUALITY CONTROLLED LOCAL

Station Location: FORT WORTH ALLIANCE ARPT (53909}

uderstorms @ rlmvaog :

CLIMATOLOGICAL DATA
final FORT WORTH, TX
(final) o Lat 32973 Lon.-97.318
NOAA, National Climatic Data Center Elevation(Grouad): 685 ft. above sea level
Month: 02/2011
Temng now/lce on[Precipitation], . ind: Speed=moh
o kFahsenheit) Ground(in) kin) pressorefinches of HEN oy ens of degrees D
[ . 1200] 1800 } 24004 2400 max max fo
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w77 ]|sstee] M | 56 |59] © 1 . - bR MM | m]ooe] 292 | 3003 | 91 [i7892 2 1719
20§ 80 | 61 | 71 M 56 361 ] & - - M M| Mooy 2858 29.78 13.1 ]18313.2 22 10§20
2§ 73|38 M 45 3152 7 0 - M]IM|M|ooof 2931 29.83 40 |28}128 25 piy2)
22| 67 §37§521 M N 4 13 0 - - MIMIMIT 29.26 3004 43 |08] 57 15 130422
a|72ise |3} M | 58 Jeo 2 0 . . |sruz M{mIwm]ogof 2901 § 2090 | 87 |i6fss 16 j1602
ul3jdl |2 M 47 | 56 3 )] - . BR M{Mim]o02] 250! 29.75 69 {25]1438 30 [60124
25156 37|97 M 34 140% 18 o - Miwm3imjooo] 2927 20.06 49 §36] 61 16 P602S
6] 7 1BS5| M 49 |53} 10 o - - R MM MI000f 2005 2084 4 h7| 16 20 ji60§26;
271 81 |65 |73*| M 60 {64 0 ] - BR MifMIM|T 2885 29.60 129 |i8]15.2 26 170427,
281 69 _34; 521 M 32 |44] 13 0 - - MIMIMJogo] 2037 3009 9.9 |32}115 36 P40§28|
T 351 4200 174 ] 12 <——Monthly Averopes | Totals——> M | M J0.72s] 2929 30.13 2.1 23] M §cMonthly Average
<o——--Depanture From Nomal e M
nealest 24-he Precipitation: 0.425 Date: 01 Sea Level Pressure Daie Time
Greatest 24-hr Snowfall: M Dates M (sT)
DegreeDays  Monthly  Season toDule Greatest Snow Depth: M Date: M Maximum 3069 03 D214
Towl Dep Towl Dep Minimum 29,44 27 1629
Heng: 488 M M M e Temp >=90:
=32 12
Cooling: 3 M M M Nusbes af Days with ——>fy ™ Temp <=32: P T <% 4
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QU ITY CONTROLLED Loc Station Location: FORT WORTH ALLIANCE ARPT {53909)
on Location:
CLIMATOLOGICAL DATA
(final FORT WORTH, TX
inal) o Lat.32.973 Lon.-97.318
NOAA, National Climatic Data Centex Blevation(Ground): 685 ft. above sea level
Month: 03/2011
—-ﬁcmp:rat\uc Degree Days anljce onfPreclptiation ) ind: Speedwmph
» KFahuenhein ase 65 Depree] S0 Ground(in) kin} Jpressuretineties of HEloy jons of egrees D
a - 1200] 1800|2400 2400 max mex fo
t hanebinave| P | A8 [ bscatngfcoots “'"“45“““" SiifionWeaber - hypclurcfisiist) av. | S hesnke Avg.15-second | 2minute] |
e (2 ipew ptig ) B 2] st | LST equ] YaieifSnow) Waer] Stion | 7 | Speed [Oir peed e
Equivi Fall {Equiv
il2]1314 3 6 7 B 9 10 11 12 13134115} 16 | 17 18 19 _F20] 21
01§71 {2850 M 31 Jatf 15 0 - - MIM[|M]000] 2944 30.25 30 [16]35}
02§ 74 {3756 M 34 |46 9 0 - - MIM[IM|000] 2934 30,12 48 13152
034 78 } 46 M 40 51 3 0 - - MIM]IMIooo] 2514 29.93 112 {6114
04713533 § M 3 |58 2 0 - - MIEMIMJOOOE 2941 29.85 19 [18)114
05] 71|41 M 27 138 20 0 - - MIMIM]T 290.47 3022 134 [35}13.8
06] 63 [23%]43*] M 22 136] 22 Q - - M{M]IMIo0]| 2931 30.14 39 |i5) 45
07] 68 fJa7fs58 ] M 43 |48 7 [} - - M M| ™Mjoo}l 2901 29.82 140 {15144
08] 84 {51368 M 50 |57 o 3 - - [DZBR MIMIM]|T 28.98 29.71 4.0 (20]129
09} 64 {42153 M 33 44 12 0 - - M|M{IM|JOOO} 2942 30.16 117 {33]118
oj e ]37|53f M 26 {41 12 0 - . MM | MJo00] 2955 30.33 3.0 133} 59
180 j41 |61 M 28 146 4 0 - - M{M{M|000] 2228 30.08 120 g1l
1280 f52{66 M 50 |57 ¢ 1 - - MiM{Mm{o00 29.16 29.93 128 |i7f1ze
13]717]s6{671 M 56 j60] © 2 - B MIM]IM{OO] 2923 29.97 87 |isRtl0
14] 62 |37{s0f M 37 |#M] 15 0 - - MIM]IMLIo00]| 2944 30.19 1.5 34§19
15p64 J0141| M 36 |44] 18 0 - - MiM] Mool 2939 30.18 28 |13137
16747631 M 53 |58 2 0 - - MIJM|M[J000| 2529 30.08 10.6 f17{10.7
17§87 63151 M 58 64 0 10 - - M |IM|MJooo] 2921 2097 163 |i8}164
181 87 § ¢4 |76*] ™M 9 |65 0 1t - - M M| MJ000F 2930 30.03 9.0 ji8]i00
3| M 58 §64 0 9 - - M|IM{M}OR 29.28 30.03 127 j17]129
20§ B3 |61 172 M 57 |63 0 7 - - MiM]MJooo] 2929 3004 157 iT7]159
2185 163179 M 57 |63 1] 9 - - M{mMi}wMmjooo] 2923 29.98 142 117]143
22§85 | 641751 M 57 {63 0 10 - - M{M|fMEOCO 20.00 29.76 188 {19151
23] 80 {52)66 ) M 36 |53 0 i - - M{M[|MEOD] 2912 29.85 43 32§74
241 18 }3BSBE M 34 |49 7 0 - - MiM]m]000] 2016 2993 64 |12}73
25|87 |61 |4} M 57 Q 9 - - M|M|M]o00]| 2802 29,70 108 |18§118
26’ 248|651 M 49 S8 0 0 - - M| M[M|000] 2885 29.67 48 Jioji37
271 S0 46 {48] M 43 f46] 17 1} - - PZBR MIMIM] T 29.14 29.89 7.0 joz] 81
28] 62 [47{S5] M 43 1471 1O 1] - - jBR M| M]IMIoo} 2936 25.94 65 |09] 77
29] 55 | 42{49] M 46 [48] 16 ] - - A DZBR Mi{MJM{0I0] 202 30.00 65 01f 90
30{ 55 {37}46] M 39 J43) 19 0 - - [BRHZ MiM]IMI{000] 203 3002 44 01} 59
31179 k37581 M 40 Ja8i 7 0 - - BRHZ MiMIMIoL0) 2003 29.82 20 J261 4.1
73.5446.6]60.1 43.6 ISLB 7.0 23 <--Monthly Amesl’l‘onﬂs-—--> M | M [0.10s] 2022 29.99 42 §171103 onthiy Averape
| (MIMIM < Departure Frog Normal-——-——-> I M
Greatess 24-hr Precipitation; 0.10 Date: 29 SeaLevel Pressum Dote Time
Greatest 24-to Soowfall: M Date: M . (LST)
Degeee Days  Monthly  Season to Date Greaiest Sgow Depth: M Daie: M Moximum 3047 10 104}
Tolsl Dep Total Dep — - Mininum 2955 26 0425
ax Temp >=90:
Healing: 217 M M M 0 . Lo
s . {Min Temp <=32:4 Precipitotion >=.0} inch:
Cooting: 72 L] M M Number of Days with cecee=->) g‘“ Temp <=32: dujin Tesmp <=0 : 0 Precipitation >=.10 Incl:
Thunderstosms cavy Fop HY {soowlall >=10inch  : M
0
EXTREME FOR THE MONTR - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VER2
hetnsHnde noads nann cenvlaniadINCT OTY 127MNN1D
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CLIMATOLOGICAL DATA
(final)

NOAA, National Climatic Data Center
Month: 04/2011

QUALITY CONTROLLED LOCAL

Lat. 32.973 Lon, -97.318

Station Location;: FORT WORTH ALLIANCE ARPT (53909)
FORT WORTH, TX

Elevation(Ground); 685 ft. above sea level

[Temperature Degsee Days Snow/Ice an| ipitatk . ind: Speedemph
D (Falvenhein & Degrees| 51" TGrnund(ln) 1) o HERD r=tons of degrees
1 . 12001 1800|2400 2400
[ VI wnset Significam Wenther vrelurclistisr Av. l.;:i
e & LST o [WatefSnow|Water]  Statton 1 "0y
“quivi Fall JEquivi
5 [ 7 8 9 10 11 12 1314 115]) 16 17 18
M 48 §57 0 1 - - M| M|MIJoco] 2901 29.74 1
M 56 61 0 1 - - MIMIMIW0 29.41 2987 1
M 62 |67 1] 12 - - M[IM]IMI}I00 28.88 29.64 (!
M 34 148 9 [ - - A BR MiM]MIJjoor] 292 2992 3
M a |4 12 [1] - - rR MIMIM|OO 29.23 30.01 |
™ 45 | 56 0 5 - - MfM{M]|000 2901 29,79 1
M 60 | 65 0 9 - - MifMiM]|o0D 2897 2971 H
M 65 |70 0 14 - - M| M}MI000F 2898 29.71 119 [17§120§ 30 [i708 22 §ic0408
M 63 |69 1] 15 - - M|M|W™MJjooo} 2000 29.73 173 |17]174] 38 e 30 60409
M 63 §68 [ 4 - - [TSRARA M M| ™M [0e36]| 2897 29.69 119 181439 52 B} 38 BigYI0
M a6 155 2 0 - - SRA BR M| M]|Mosms 2923 29.95 87 [33]1071 44 B2G; 36 p2gJlt
M 41 |52 4 0 - - M{M|J|MJoDD] 2928 3005 26 ti6]3a | M M| M IMLI2
M 45 |55 Q 1 - - MiMEMEoo| 2912 2990 8.1 164 8.7 | 24 jl 18 160413
M 59 165 (4] 10 - - S RA MI{MIMI|T 28.89 29.64 122 [17]13.0] 38 |I60] 28 {60114
M 27 |47 4 0 - - DU BLDU M| MIMIJOOE 2510 29.84 158 §3if162| 51 piof 38 15
M 26 {45 7 0 - - M| M{M]Jookt 2926 30.02 11 {31} 621 18 P20 13 PIoyis
M 40 | ¢ [} 2 - - M|IM]M™[|ooe] 2900 2979 13.0 |37f§i3.2% 37 B70} 26 li6Qq17|
M & §69 L} 17 - - MIM| MO 28.84 2959 143 1811461 35 {1 23 g8
M 63 t70 1] 17 - - HZFU M|m|MJooof 2891 29.61 79 |isfi1e7] 35 R0 24 19
M 53 |57 1 ¢ - - DZBR M|IMIMIT 29.20 29.92 §0.0 {04]103| 26 P40} 18 201
M 61 64 0 7 - - ADZBRHZ MIM{MIONE 29.09 20.87 68 {14] 90 | 36 [130] 23 HEQJ21
M 64 |69 0 16 - - MiMIM]o0 28.95 29.69 15.8 18] 154 39 i8¢ 25 pooj22
M 65 |10 0 17 - - SRA MIM{IMJoIs] 2897 29.70 166 17| 115] 6B | 47 §160J23
M 65 |69 0 10 - - TSRARA BR MIMI[MI]OI5 28.97 29,73 100 [171124] 45 3] [280§24]
M 65 f6OF M M - - TSRABRHZ M| M} M|o46 2879 29.55 67 [1R§123] 35 29 pa2s
M 57 Je0 M M - - MMM ]|000 2871 M 65 §03j72| 20 14 [07(§26;
M 49 {55 7 L] - - [BR MIM|M[J00]| 2005 2935 82 |[31§96¢ 30 3 27
M 42 |51 6 1} - - MIM| Moot 2934 30.09 1.2 |19t 24§ 12 |k 9 péof2s
M 47 157 0 5 - - M{IM|MJoo} 2003 29.82 155 H7|5.63 9 |1 30 160929
M 60_| 66 0 13 - - MIMIM 000§ 28.94 20.68 24 22195132 1 22 180830
52 {6031 M M <—Moothly Averages ‘Total5—-—> M § M Jo.oos] 29.03 29.81 60 18] 11.6 [eMonthly Averape
Commmmmeane -Departuse From Normal > —t?\_d—
Greatest 24-br Precipitation: 0.00s Date: M Sea Level Pressure Date Time
Grealest 24-r Soowfall: M Date: M asn
DegreeDoys  Monthly  Season to Dale Greatest Snow Depth: M Date: M Maximum 3021 28 1047
Tolal Departure Total Deparlure Minimun 2935 26 1743
Healogt M M MM P Temp >=3:
i . BMin Temp <=32: M Precipitation >0 inch: 05
Cooling: M M M M Number of Days with «eecem->| ﬁu Temp <=32: figin Temp <=0 : M Precipiiation >=,10 inch:
Hinnderstorms : [Heavy Fog -0 Fnuwfnll >=10inch M
B
L EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VER2,
Tttrar Hadm mada nann masrlnaladINOT OTY 117 IINTD
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QUALITY CONTROLLED LOCAL . .
CLIMATOLOGICAL DATA Station Location: FORT WORTH ALLIANCE ARPT (53909)
final FORT WORTH, TX
(final) o Lat.32973 Lon.-97.318
NOAA, National Climatic Data Center Elevation{Ground): 685 ft. above sea level
Month: 05/2011
!l‘c mperatuse Degree Days Fnowilce onlPrecipitati R ind: Speed=mph
p {Fahrenheit) Base 65 De, Sun Pressure(inces of He) =1ons of deprees )
a . ‘max mex {a
! baox JvinJave lgsfn Avg. A.‘:.g‘ fenting]Cooting “Mi“{g"mc Seniieme Wenther Avg. As‘c,ﬁ esutanifRes] Avg. 15 second | Jminuie 1
[ APew gy LST | LST -< fter Station Level Speed [DirjSpeed, nee 4[,"‘5”“ alpid ©
21314 3 [ 7 [} 9 10 1l 12 3114015 16 ] 17 18 19 [20% 21 | 22 §23§ 24 }25]26,
01f 73 145581 M 48 |50 k) [} - - 'S TSRARABR MM M[o63] 2905 25.90 129 }01}13.5¢} 39 30 101
02] 53 145 |45 M 45 {47] 16 14 - - SRA RA BR MIM|MLL25] 2943 308 118 [35§1221 25 21 peDyo2
03] 70 §37*1 54| M 4 |481 1) 4] - - MMM {000}] 2957 30.34 02 Joo] 25 | 14 Pey 10 Beojos
04] 76 §Aa7 62k M 2 {52 3 ] - - M| MEM000] 2948 3027 60 |Isfs7 | B | 18 [150104
0S| 79 152661 M 47 |56 0 i - ~ MMM 2933 3o.i1 5.5 18163 | 25 17 |160§05
05] 85 {S1j63fF M 54 |61 0 3 - - M| MEWMIJ0o| 2913 2992 73 17| 79| 30 pse] 22 J160j06
07191 |66 79F M 59 |66 0 14 - - M|MiM|O00 28.98 29.73 126 |i8f127] 29 p 20 §180107)
Q82 70181 % M 66 §71 0 16 - - M[IM§iM]|000] 2895 29.69 122 |17{125] 0 § 23 H608]
O9J NIRRT M 66 | i} 17 - - FHZ M|M|M]|OD 28.92 29.64 150 |17]is2] 43 | 30 160409]
W0§BAEGT76 ) M 66 | 69 0 11 - - JTSRARA M| M|M]|OQ¥7 28.96 29.68 92 Fi7{10.5F46s 33 §i30(i0
i 3|21 M 65 |67 o 7 - - [FSRARABRHZ M{M|M}093 2898 29.73 96 {IS|werf 39 p 26 R1y11
npszjezfnz] M 62 |65 ] 7 - - Mz MM | M]O000 25.08 29.82 54 hsjedafas 18 hryi2]
WBBEI5§56f66F M 5§57 0 i - - MM MEC0| 202 29.93 97 §34] 98 { 26 P2} 2 PBdx13)
1724860 M 3B 15 S 0 - - MiM|MIJoo0] 292 30.08 80 J35186] 2% B 20 Bd0j14
1573346360 M 45 |52 5 0o - - MEMEMJ000] 2926 30.03 52 $35}56 )20 P 15 B3y1s
16741492 M 47 | 54 3 0 - - MIMEMIEJO00Y] 2921 2959 46 {03} 53 | M IM]| 13 PI0YI6
17j82f48 |63 M 51 58 0 0 - - Miwm|w™M]ow 29.02 29.79 6.7 1369 | M IM| 16 150017
re7jee|77l M 63 |68 0 12 - - MM MJo0oo| 2885 2959 150 170153 39 Ji6t] 29 |160118
19872 |7I M 67T |78 0 i3 - - RA MIMIM]T 28.92 29.66 15.8 |15)160} 35 $60] 28 J170§19
20085 |34 M 8 |70 0 9 - - |TSTSRABRHZ M{M|™MJjoe] 289 29.68 79 116] 90 | 32 4] 23 R4020
2188 §SBE73| M 6 |71 0 8 - - FGEBER M|M{M]000 29.01 29.74 104 J17{105] 32 Ji70] 23 p7og2d
229246679 M O Xk G 14 - - JTSRABRHZ M| M{IM|102] 28% 2972 107 l17]12.2] 47 20| 32 ploja2
23|87 J68 78| M 6% |72 a 13 - - JRABRHZ M| M| M]|04] 28.95 2969 120 |17f126) 33 60| 29 pe0§a3
2] 501748238 M U k] 1] 17 - - [rSTSRA GRRA BR HZ MIM|MI|Jos3 28.87 29,61 11.5 {16f133f 39 26 |24
25§91 671791 M 57 165 0 14 - - M{M]|M|Oo00] 2899 2969 76 128f115% 29 P8of 2t RS
26§ 82 57|70 M 55 | 6! 0 5 - - MiMJMIooogE 2905 25,90 32 |36f 62§ 22 pa0f 16 P46
2795 |4 8O M 63 |65 0 13 - - MiM]MIODO} 2889 29.65 129 |16f13.0} 33 f160] 24 60227
28§96 74 [85*] M 62 |74 0 20 - - HZ MIwm|{M}ooo 2882 2954 160 [18%16.2 ) 37 1170} 28 hiiog28
20§94 {7384 | M 6 |72 0 19 - - M|ME§Mjooof 289 29.66 176 |17§37.8 ] 38 (1704 29 L7429
30p 27584 | M 61 |21 © 19 - - M]IM|M{oow| 2910 29.80 16.7 |161168) 43 150§ 29 |1 SOF
31191 j748831 M 70 174 0 18 - - MIMIEM 0.00] 2933 3003 29 [1619.1] 28 |v 21 1i50J31
33.4160.5]72.01 - 58.8 (63.9] 1.6 8.8 <—Montlly Averapes | Totals——> M | M |5.80s3 2909 29.83 59 J16]10.7 kMomhly Averape
l M I MM ’ <—————Departure From Normal———> * M
Greatest 24-hr Precipilation: 1.53s Date: 03-02 SeaLevel Pri Dae l'\L|Sv|1r:
Greatest 24-hs Snowfalk: M Date: M ) (LST)
DeprecDays  Monthly  Seuson to Date Greaiest Snow Depth: M Date: M Maxium 3044 03 1025
Totsl Depasture Tolal Dep Minimum 2937 24 1830
Healng: SO ™M M M o Temp >=30:
Ci .
L . Min Temg <=32:0 [Precipitation >=.01 inch: 105
Cooling: 273 M M M Number of Days wilh ——->] a/lax Temp <=32: Min Teop <=0 10 Erecipilnlinn >=,10 inch:
rhundcrsionms ‘any Fog :0 nowlall >=1.0inch M
10
l EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VERY
httne/lndn nedn naan aevifacladINCT O 12717019

TCMUD001774
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QU ITY CONTROLLED C Station Locati FORT WORTH ALLIANCE ARPT (53909)
ion Locabion:
CLIMATOLOGICAL DATA
final FORT WORTH, TX
(final) ) Lat, 32973 Lon.-97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Month: 06/2011
cmperature Depree Days Sun now/Tce onfPrecipitati (inches of H }wind: Speed=mph
p KFalwenheit) ees| Ground{In) KIn) ’ lnic=1cns of deprees D
a " 1200 ] 1800 §2400] 2400 max max R
[ . Dep Avp. vg| " ise[Sunsct Stgoificant Weather  {yrefyrejLst | LST Avp. Avg. es] Avp. | S-second ) 2-minute | t
njAvg.] From 'Wel{Heating = Sea -
e Dew g LST epufveicriSnow{Water Stwtion | 'ouey | Speed Dis peedle o ]
b guiv] Fall Equly - i i
H [ 7 3 9 10 11 12 13114 1151 16 17 18 19 1200 21 | 22 323
M 4 170 0 19 - - MM MJo00E 2934 30.08 72 [16] 73 | 29 )
M a3 {1| ¢ 17 - - MM M{000}F 202 29.96 3 (71778 p
M 61 169] © 18 - - MiM[IMIo0| 292 29.94 65 151 69 ] 30 i3
M 6 |68 1] ¥ - - M{MIMIE000| 2933 30.05 59 |i7§63 | 23 170}
M 62 | 0 20 - - M{M|MI[Jo00| 2028 30.02 2.1 |36] 44 | 15 P30
M 62 |70} © 19 - - MM MI000[ 2005 29.90 41 R14] 56 | 16 1100
M 6t j69} O 19 - - M| M]MJ000} 2908 29.8) 75 Hs|s1 s |
M 65 N2 0 20 - - M|M]MJo00} 2908 29.80 98 f17]300f 28 |1
M 63 {7 1] 2 - - M{M]M]jo00 29.08 2981 109 hi7|12§ 28
M [ i 0 19 - - M{M{|M]O000 29.08 29.8) 100 §16]101f 25 H
M 63 {1 [} 20 - - M| M]MJo00| 2910 29.82 69 {1674 B |
M 62 |10 2 2l - - M| M}MI000 25,10 2982 9.1 171 95 § 26 [is5
M 60 |70 0 25 - - M{MI]M{000 29.11 29.84 88 1895|124 p
M 6 |70 0 25 - . M|MjM]o0| 2904 2975 104 |19}11.8] 33 o
M 65 {73 0 24 - - IS M|M]IM{T 29.01 2974 19 1693 | 28 jpu
™ 65 }73 0 25 - - M|M]|M|oD0] 2896 29.68 129 {17}13.1] 35 |6
M 66 | M b] 27 - - M M| M}OO0 2894 29.65 161 }1BJ163¢ 37 N190,
M 6 |n 0 28 - - MIM|IMET 2857 29.68 4.8 19115131 55 Rl
M 65 |73 0 28 - - MIM{M}on0 28.92 29.64 167 }18[17.2§ 38 {1
M 6 |73 0 20 - - TSGS BR MIM}IMJO0B] 2886 2958 j56 |17j168] 38 §i7
M 6 |7 4 17 - - [FSTSRA BR M|IM|M]JLX] 2900 25.7t 30 |17] 8.1 | 60 8O
M 6 In 0 16 - - MIMIMEIOR| 2.2 20.84 29 |14} 43§ 2 NSO
M 65 [T i} 19 - - MM} ML000 29.10 29.84 45 |17] 54 | 21 s
M 68 [73 0 20 - - M|M|MJoo0§ 2903 29.76 81 [17] 86 | 25 [i60]
M 70 §715 0 22 - - M| M| Moo 29.01 2973 132 f17{133] 31 {i60)
M 69 §75 0 3 - - M{mM}iMIJoco] 2902 29.14 127 }18]12.8| 37 p60)
M o8 {75 0 25 - - MimM|M|000Y] 2900 29.81 84 118} 99| 31 190
M 69 {75 0 25 - - M| M M]o00 29.19 29.90 69 16387 § 28 12
M 67 |74 8 23 - - M[IM§{M|O00 29.18 2991 650 17177 § 23 {160
M| 6 o jal-1- M|m|im|oof 2006 | 2089} 65 lisjeof2o ki
4.5 |718] 0.0 | 21.5 < Wonibly Avempes | Fotnls—> M | M 1200s] 2509 ) 2081 ) 8.6 |17] 0.6 JcMonlnly Average
<—————Depiirture From Norimal > M
Greatest, 24-hr Precipitation: 1.97s Date: 20-21 SeaLevel Prassure Dalc '[]'i_ng
Grealest 24-Ir Snowfall: M Dale: M (LST)
DegrecDays  Monthly  Season Lo Date Greatest Snow Depth: M Dates M Muximure 3018 0F 0856
Tetal Deparivre Tota) Degirire Misimum 2049 2 2026
Heaing: D M M M F/gu Temp >=00:
i 2. jMinTemp <=32:0 Preciphation >=.01 nch: 3
Cooliog: 645 M M M Numbce of Days with ————s%‘“um” <=32: nfin Temp <=0 : 0 ’-‘lecigimlinn >=10 inch:
 rhunderstomms @ ‘Heavy Fop  :0 Browfall >=1.0inck M
5
i EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VER2)
LstmeHAda mada mana vanlanlaAdINCT O 17017
TCMUDO001775
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Qu ITY CONTROLLED LOC Station Location: FORT WORTH ALLIANCE ARPT (53909)
ation Location: F E
CLIMATOLOGICAL DATA
final FORT WORTH, TX
(fina) Lat 32973 Lon.-97.318
NOAA, National Climatie Data Center Elevation(Ground): 685 fi. above sez level
Month: 07/2011
[Temperoture Degree Days TsnowAce o clpitation] . }!Wmd: Specd=mph
D kEahaeahei Bose 65 Deprees] % Ground{In) ki) Pressure{inches of Heryeiens of doprees p
(] N 12001 1800 §2400§ 2400 max mpy fa
* vt bl g;& Avg. Q}’cgl eatinel CoatingStacise]unsel Significant Weather | yredurefist]ist|  Ave ‘;‘g' ResutantRes] Ave. ] 5-sccond § 2-minue | ¢
¢ B o foew pelail | | LST pLST - oNacSnovwete] Staton | oy | Speed [Dicfspeede T, N
o) eptheouiv] Fall [Bquiv peedfDis
314 5 6 |11 8 ] 10| I 12 T3 )14 | 15 | 16 17 [ 79 {20} 21 ) 22 |23
74188 M 64 |72 0 23 - - M M{M[Joo0] 2520 29.91 47 fl6} 54| 21 jis
BB M 65 |73 o] 22 - - MiM{MECO0] 2923 29.95 27 p4f4as g8 fis
78| M M 0 22 - - MIMI|M{Jo00]| 2915 29.88 12 fi19§ 34 24 pI
77]%0¢ M 6 |72 0 25 - - MiMIMIJO00] 2911 29.84 52 {1868 ] 16 p3
76|89 M 62 |71 0 24 - - MM Moo} 2014 ] 2986 36 f16] 551 1B |15
5|8 M 62 |71 0 214 - - M|™m|Mjooog 2915 20.86 35 |16] 54 { 21 pb
Wl M| e ] ot w - - M{m )™ looof 2000 | 2980 ] 48 |i9fe0] 1B |
sitlos{ M 61 §72 ] 30 - - M| M| MJooof 289 2071 57 l200165% 18 i
821931 M 6 |72 0 28 - - MiMI|M]000] 2505 2976 80 [i8{s8B ||t
RN M 6 |73 0 27 - - M|M{MIDO]L 294 29.84 83 (17} 92| 28 {11
79§91 M 66 1M Q 26 - - MIimMiM|o00] 2018 20.89 84 17} 92 ] 23 {is
RjA M 66 |7 [1] a8 - - MiM|M|oo0] 2913 20.86 76 17181} 23 {15
B3fjas i M 62 {713 1] k1] - - M|M]JMJO00] 2908 29.80 64 |19] 74 ] 20 fis
B2]H| M 64 {74 L1} il - - M{M]|MJoo0| 2003 2975 57 NN8jisj s p
8]9I M 61 174 0 28 B - M[M]|M]JO0L 2902 2973 42 |i1s| 61| 2§
BOf92 | M 6 |75 0 27 - - M| M]|mM000F 2911 2981 59 Inj69{ 20
19§91 M 65 |74 0 26 - - MIMEMJooog 2021 29,93 26 {13]a0] 20 pU
7949l M 15 Q 26 - - M{i{M[J|M{oo] 2918 29.91 365 {10% 45 | iss ol
30f91 M 6 |75 0 26 - - Mm{M]Mmjooo] 2913 2985 62 1375 nh
i M 68 |75 0 25 - - MEM]MEODOF 2909 29.82 75 jsp78 ] 21 Ul
221931 M 65 174 0 28 - - MM | MJ00H] 2007 2979 23 |16} B4 } 22 {5
szl M| el o @ -] - mim|mlooo] 2000 | 2980 § 102 ji7f108] 25 §
solasf m [ 66 {74] O | 28 -1 - M| m| ™ foood 2936 } 2987 ] 82 [igfoif s
sty M| 6 jn2] o] 2 - F - MM Mjooof 2020 § 521 62 |19]711 28 B
82195 ™M 6 |73 0 30 - - M| M| Moo}l 2.0 29.83 60 (18} 721 26 P
Bsfos| M o4 {73 4] 30 - - MIMEM]T 29.02 29.74 58 (14721 M M
gfMd| M 63 {73 0 29 - - MiMEiM|ooo] 2903 29,74 68 {16178 | M |[M
goloz| M| 65 j1af 0 ] o - - MImimlooo| 2041 | 2981 | 81 j1sjeo] M [m
BOp92f M 67 175 0 21 . - M M| M|000] 2908 29.89 75 (6§82 M M
7|89 M 67 179 1] 24 - - M| M| MJjooo] 2925 29.97 74 [18) 1.6 M M
83495'| M 65 74 0 30 - - MIM :M_ 000} 2925 29.97 45 171594 M {M
. 795?!.% 644 |73.4] 0.0 | 268 <—-Nonthly Averopes } Tolals—-> MIMET 28.13 2934 5.6 f17] 7.1 kMonthly Avesape
MM &—eanee—-Depasture From Normad > M
Greatest 24-hr Precipitntion: T Date: M SeaLevel Prossure Dale Time
Greatest 24-Ir Spowfall: M Date: M sn
DegreeDays  Monthly  Season 10 Due Greatest Snow Depth: M Dote: M Maximum 30.06 31 0828
Total Deparure Total Departure Mintmum 2963 08 1307
Halngg 0 M M M pan Termp >=30:
- o, [Min Temp <<32:0 IPrecipitation >=.0} inch: 0
Cooling: §32 M M M Number of Days wilh ____>DMaxTemp <=32: by Temp <=0 : 0 [erecipitation >=.10 inch:
Hhanderstorms Heavy Fog <0 Goowfali>=)0inck M
0
. EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VER2
TttnHndn nadn nana mastlanlad INCT (Al 12/7M010

TCMUD001776
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QU ITY CONTROLLED LOC Station Location: FORT WORTH ALLIANCE ARPT (53909)
ation Location:
CLIMATOLOGICAL DATA
final . FORT WORTH, TX
(final) o L&t.32.973 Lon.-57.318
NOAA, National Climatic Data Center Elevation(Ground): 685 R. above sea level
Month: 08/2011
rl‘empemmrn — [Snow/ce oolPrecip inches of Hglind: Speed=mph
p {(Fahrenhel Ground(In) XIn) 8Dir=tens of degrees D
a i 1200} 1800§2400§ 2400 ]R max mix §o
£ ot Bin Ave, lggfn Avg. l‘g}ﬁ unse Significant Weatber UTCJUTCILSTELST] Avg. ’; ssultnniRes] Avp. | 5. second Zmipute ] t
e Normalfoe Pt LsT O R e Suiion o | Spesd [PisfSpecten ttirfspeeofou] ©
sl s e dil e {8 Lol 1z Bhiali5] 16y 17 | 8
Uil M 59 {12 [) 29 - - MM M[o0] 2916 29.89
%1 M 58 {72 [ 31 - - M| MIiMIN00 2907 2070
97 M 61 73 1] 32 - - M| M}JMI[000 2963 2975
9 M 60 |72 (1] 32 - - M{ M| MJo0o| 2005 29,76
9% M 60 |72 0 31 - - MM M]O 2907 29.78
86| M 6 |72 0 31 - - M{M]|M™M]|o00{ 2908 29.80
B M 6 {7 0 30 - - M|M|M|000] 2906 29.78
%1 M 62 {74 [} 3 - - MIiM]|M|JOo0D|] 2898 29.70
a7*f M 4 | M 0 32 - - MIMIMIJOOO 2898 29,70
95 M 61 172 0 30 - - M| ™MIM|0OF 2500 29.70
B9 M 62 |75 0 24 . - MMM T 20.05 2971
53 M &8 | M 0 1.} - - M|M|Mjo00f 2008 29.79
B1*] M T | 0 16 - - [RABR MIMEMELIEL 2020 2951
g7{ M 69 |75 0 2 . - M| M]M[000F 2947 2950
91 [ 66 |74 0 26 - - MIM|MJO0E 2908 29.83
95 M ® In 0 30 - - M I M| M{000 29.13 29.84
94 M 61 72 ] 29 - - MIM| ML 29.21 29.92
o1 M 59 |M ] 26 - - MIMIMI|LO 29.12 29.85
B M 5 N 0 pii - - M|MiM|000] 2905 2977
95 M 62 |13 0 0 - - MIM]IMI}]000 29.09 29.80
2iEM & |73 0 27 - - M{M|MIJjooof 2918 29.89
ni M 63 |73 0 27 - - M{M|M]|ooo]l 2916 2988
93 [ 63 |73 1] 28 - - M|MIJIM[0O] 2900 29.82
93 5] 64 173 1] 28 - - |BLDU MiM|MIjoo} 2908 29.81
9l M 61 115 [1} 25 - - [TSRA MIMIMI|T 29.11 20.83
21 M 6 |73 D 27 - - MIM{MI|Jo0oof 2913 29.85
21 M Q |n 0 7 - - M|iM]|M]|o00] 2910 20,82
s M 58 [N 0 30 - - MIM|MIJoOOO] 2503 29.75
i M 59 [ 0 29 - - MIMIM]|T 29,04 29.75
SIM 57 {710 0 30 - - MMM T 2905 29.76
95 ) M S6 §70 f) 30 - - MiMIMI]T 29.13 29.84 1
s} 623 |72.6{ 00 283 <——Monthly Averuges | Totals-——-> M | M 13851 2909 29.81 52 1181 69 jcMonthly Averope
M <—w—-—Departure From Normal > M
Greatesi 24-he Precipiunion: 136 Date: 13 SenlLevel Pressure Date Time
Grealest 24-br Snowfall: M Date: M ] sn
DegreeDays  Montly  SeasontoDaie Grentest Snow Depth: M Date: M Mudmum 3000 171133
Toin) Dtparwye Tolal Departure Minimum 2959 08 192§
Temp >=00:
Hetng: 0 M M M Viin Temp <=32: 0 precipilation =01 inch: §
Cooling: 876 M M M Numbes of Days with ——>] OMax Temp <=32: by Temp <=0 ‘0 IPrecipitation o0 inch:
e undersiomms ¢ JHEavy Fog Iscowfall >=1.0inch M
1
L EXTREME FOR THE MONTH - LAST OCCURRENCE JF MORE THAN ONE. Data Version:
VER2
httnr Hnda nadn naan anstlanliadOCT OTY 1277010
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QU ITY CONTRO ED LOC Station Locati FORT WORTH ALLIANCE ARPT (53909)
ation Location: I' A
CLIMATOLOGICAL DATA
final FORT WORTH, TX
(final) i Lat. 32.973 Lon.-97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Month: 09/2011
emperature Degree Days Sun naw/lce on| hes of H ind: Specd=mph
p KFahrenheit) ase 65 Def Ground{In) Kln B ADir=tens of deprees D
[ 1200 1800 | 2400 2400 mex oax |o
t by Min ve lggfn Avg. Avf‘ unriscjSunset] Significant Weathes UTCJUTC|LST{LST Avp. gﬁ Resulmn\lkc Avg.|5-second } 2-minute] ¢
e Dew pt LST §LST atedSnow|Water] - Station Speed |DisgSpeed) " N L
Bulh! Depthd - F it [Equivi Level peed|Dir[SpeediDir
il213]4 3 [ 2 8 9 Y 31 12 B3ylajistie 17 18 19 120
0i|102)80 |91 M 56 {69 [ 26 - - M{M{M]jowo 29.16 29.88 65 {i4
024101 81} S M 6 |12 0 26 - - M| M| Mijo00| 2909 2981 74 13
03§95 |71185¢ M 57 |68 0 20 - - MiM]IM]00 29.03 2975 55 |08
Wios)7ij84f M 57 |67 4] 19 - - MiM|M]000 25.10 25,80 137 o
0] 85 |56171 ] M 39 |56 0 [ - - MiwM|Miaoo| 223 20.96 119 136
06] 88 [48*f68 | M 40 [ 0 3 - - MIM|MI]OGO 29.27 3001 1.8 105
07191 (49|70 M 37 §55 0 5 - - MIM]|MI0O00| 2934 30.08 56 |01
08189 |60]T75] M 40 356 0 0 - - MIM|MI000] 2931 30.06 s.8 |01
0o] 8O |S5f72 M 37 155 1] 7 . - Mi{M|MIioo 29.23 2999 26 {36
W BINBIB] M a2 157 0 8 - - MiM|MJO0] 2923 29.98 15 {33
nmpor|se{77| M 46 | 60 0 12 - - MM|MJoo0] 2527 30.01 21 |35
12f104§ 57 81§ M 41 |62 a 16 - - MMJM]00 2922 2997 i3
131474 74 |91 M 48 165 0 26 - - JR MIMEM]|000 29.10 29.83 73 |22
4|78 M 52 §65 0 20 - - A MIMIMI T 29.15 29.86 13 |03
150 1s|saj70] M 54 60 0 5 - . MIMIM{000 29.34 30.07 $8 |05
16§ 93 |66 f80] M 60 {66 0 15 - - [TSRARABR MIM]IM}ILM4 20.28 30.02 55
17193 j6Tg80 M 6 (7] 0 15 - - M| M]M]JO0E 2920 29.95 71
18] 9572884} M 66 |7 0 19 - - Irs M{M|MJOOt 29.16 2950 g 22
19} 87 s3I M 53 162 0 |3 - - MiM|M]000 29.26 3000 69
20) 80§54 |72 M 52 {6l 0 7 - - M| MM 29.18 29.94 10
20113 62178 M 55 jo64 o 13 - - M| M| M]joo0] 292 29.95 38
22] 78 | 60§ 69F M 55 |61 0 4 - - M M{M[JoO 25.33 30.06 72
23] 82 f49 {66 M b Y ] ] - - [BR M| M| MEooo] 203 30.07 07
24f 97 fs5|76]1 M 48 |61 ] i1 . - MIM}ImMJo00] 2905 29.83 58
251 92§67 80| M 50 |63 L] 15 - - MIM|M{ooo] 2897 29.69 22
M 56 |64 0 10 - - M| MM 000 29.06 2979 5.1
M 57 Y66 0 4 - - MiM[|M[|000] 2511 2984 32
M 52 {62 0 14 - - M|wMm]|M]000 25.31 2985 09
M 55 |65 0 16 - - PSGRRA M|MJM]046 29.14 2986 23
M 37 ’id 0 2 - - MIMEM 000 29.37 30.10 10 26
50.9 6231 00 | 124 <-—-—Monthly Averages | Toisls—-—> M E M J1.845] 2920 29.93 20 [Monthly Averape
<————-Depature From Normal > M,
Greatest 24-hr Precipitntion: 134 Date: 16 SeaLevel Pressure Date T:g?
Greatest 24-hr Spowfall: M Date: M . (L5T)
DepreeDays  Mnathly  SepsontoDawe Greotest Snow Depth: M Date: M Maximom 3020 30 0950
Toud Dep Tota! Dep . - Minimom 29.60 25 (452
Max Temp >=90;
Huating: 0 M ™ M 19“ i Min Yemp <=32; 0 [Precipitation >=01 inch: 4
s 9. n Temp H ipitation >=, ]
Cooling: 373 M M M Number of Days Wilh -3/ 8‘“ Temp <=32: b fiq Temp <=0 : 0 [Precipitation >=.10 inch:
L— LT [Snowfali >=L.0inct M
B
* EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VER2
httee ndn madn nnan ravlanl~aAdAINCT OTY 121700170
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QUALITY CONTROLLED LOCAL Station Location: FORT WORTH ALLIANCE ARPT (53909)
ation Location: I
CLIMATOLOGICAL DATA !
final FORT WORTH, TX
(final) o Lat. 32973 Lon.-97.318
NOAA, National Climatic Datn Center Elevation{Ground): 685 ft. sbove sea level
Month: 10/2011
‘empernture Degree Days “Trowiice onfprecipi " )Euu: Speed=mph
D FFnhunhzll) Base 65 De Sun Ground(ls) fin) Pressurelinchics of Heoic—tens of degsmes
a e 1200 1800 }2400] 2400 mux max
L « Dop | ave, fAvef  lounriselsunser]  Sizeifloant Weather  firejure|LstisTy  ave Ave, IR:sullzu\ Avg. | S-second | 2-minute
¢ [MoxMinlAve] From b0 ot ';nlb g{CoolingF] or | LST - mnFm, (Water] Stalion Ls:vtl Speed pel Jpidks o
“OEquiv Fall {Equiv L s e
tp21314 5 [ 7 8 9 10 11 12 3]114115F 16 117 18 19 J20) 21 § 22 123} 24 |
o1 a2 |s0|66) M 38 |52 [] 1 - - 6 | M |003000] 2939 30.16 1.1 (o8] 1.5% 14 p20f 9
i ga6|65| M 40 52 0 0 - - ¢ | Mioojopo} 2939 30.16 32 {14]38 | M |M] 12 B3
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QUALITY CONTROLLED LOCAL . .
CLIMATOLOGIC a I DATA Station Location: FORT WORTH ALLIANCE ARPT (53909)
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QUALITY CONTROLLED LOCAL | _
CLIMATOLOGIC % I D AT A Station Location: FORT WORTH ALLIANCE ARPT (53909)
final FORT WORTH, TX .
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ation Location: ¥
CLIMATOLOGICAL DATA
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21f 6B {3250 M 0 - - 0 M {00 1000 2922 30.02 62 Ji8i64t 23 H 17 o021
2| T|52|65) M 0 - - 1] M | 00 ]0.00 28.90 2970 7.8 [23¢871 26 eli} 22
23] 80%| 51 |66%] M 1 - - 0 M |o0]000 28.8¢ 2053 88 [29%147] 37 78 Bs50123!
24 59 | 33846 | M 0 - - a|M|oo|o00] 2947 3020 85 [35190}% 25 p3o) 18 24
25§63 |33{48 | M 0 - g f™M}joo|ooo 29.47 30.26 75 {18} 78] 26 §70| 21 pI0y2s)
26 65§39 |52 M 0 - - 0 M {00 000 299 3008 i07 j17]110] 30 § 23 190826,
27] 68 |48 | 58 M 0 - - 0 M 00|00 29.42 30.20 47 10] 45 { 36 §0| 13 120427
28] 74 1 S6 } 65 M L] - - BR o M |00 29.16 29.94 123 Ji7p1s0| 38 jieof 29 17028
j20} 75 | 41158 M a - - 0 M }003000 20,18 2995 58 f28]65 | 2 Piog 16 25
61.1)39.3]50.2 0.0 <——Monthiy Averages] Totals—-> M § M jiB6sf 2932 30.11 03 [24] 8.2 j<Monthly Averape
MEMIM] <———Departure From Normal-—-—er> M
Greatest 24-hr Precipitation: 1,26 Date: 18 SeaLevel Pressure Dote '(rli:qnc
Grentest 24-hr Snowfall: M Daie: M ] T)
DegreeDoys  Monthly  Scason 10 Date Greatest Snow Depth: M Date; M Mnzimum 30.67 12 0038
Tola) Depanre Total Departure e Mimimum 2838 23 0621
. Temp >=90:
Heaing: 423 M M M IMin Temp <=32: 7 ipitation >e=01 inch: 85
L 9. =32: recipi == H
Cooling: t M M M Nuraber of Days witl ——-->[3 2% TeMP <32 v Temp <cb 10 cecipiiztion =10 inch:
Hhonderstoans IHenvy Fog 32 nowfall >=<1.0 nch M
o
 EXTREME ¥OR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VER2
Fila- 1O AN Anmante and CatiinaclornttadA My Tvamimaen ta\T T Mnile Barm 17 D hitm 120019
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QU ITY CONTROLLED LOC Station Locati FORT WORTH ALLIANCE ARPT (53909)
ation Location:
CLIMATOLOGICAL DATA
final FORT WORTH, TX
(final) Lat.32.973 Lon.-97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Month: 03/2012
Temperature Degree Days nowiice onfPrecipilation] . Wind: Specd=mpb
p kFaiienheit) Bose 65 Degrees) S Ground(In) kin} Pressucefinches of Heliyirotens of de p
t Dep Avg L \112'198 :J%'OCO ISt s Ave 5.secpud | 2-mivate | ¢
L Ave. boro bt - ISunriseSunsey Avg. - IResoltanifRes} Avg. | 5-sceond | 2-minute
lox [MinJAvg{ From wet[HealingjConling ; Sea o
o
e 1o OBW fIL Bulh LST §LST bep ﬁicv ;;-;w ;V::::‘: Station Level Speed IDir]Sp o e peedlDir e
1121314 5 6 7 8 9 18 31 13 14 F 15 § 16 17 18 19 j20] 21 } 22 23] 24 125126
o] 81 406t} M 49 |36 4 0 - - o | Mjoojoony 2895 20.73 g0 [i8181 | 26 J180] 21 Ji60§01
02| 68 J4T |58 M 41 |50 7 ] - - o | M |oojfond 29.03 29.76 74 {3F18] 25 P20 20 BIYO2
03] 58 [34*|47F M 29 {41 1B 0 . - [} M |00 0.0 2931 30.07 46 32§60 18 15 PA0j03]
041 73 {36551 M 28 (43 10 0 - - o fMmJjoo|oo0] 2936 30.13 57 [4p62]20 16 20004
os{ 76 fd40|SB] M 35 §48 7 0 - - o §fmjoojoool 2943 30.2% 70 f171 7.1 | 30 }180] 23 {t60405
o8} 2853|631 M 49 {55 2 0 - - a ™M LoD |000 29.24 30.03 184 §17§186f 40 H 30 [180306)
07|71 |63f6T| M 58 |6l 0 2 - - 0 Moo} T 29.14 29.90 161 j17]163F 35 H 28 Hen07|
08f 72 |41 §571 M 50 |53 13 0 - - o | Mmjo0}019] 2936 30.08 52 §021143) 40 30 BSOJO8
53 41 }47*%) M 33 40 18 0 - - 0| M}00}005 29.60 30,39 89 04| 94§ 30 21
W] 52f4642F M 4 |44] 16 0 - - o {M|oojioe] 2041 30.23 44 {07157) 16 14 10]
|64 jaBfs6] M 49 | 5% 9 a - - 0 | Mmjop o2 2519 28.99 42 J19|s8] 22 |i 16 jIroy1t
1208050165 M 53 |58 D 0 . - 0§ M|o0]oed 2021 2097 8t Jiojg4a] 2 | 14 R10312
1Bl76§62]|69| M 62 |65 0 4 - - 0{™m]|00|000 29.27 30.02 89 JB]o2324 |1 18 1160433
ml7rjssfnzf M 63 {66 ] 7 - - 0 M | 00 | 000 29,28 30.03 1ne |17{p2o| 24 p 18 170414
157916773 M 64 166 0 3 - - 0 | M100]000 2929 30.09 110 §IBfELI| 30 I 22 150415
16§ 79]661733 M 63 66 0 1) - - L] MJoO] T 29.24 30.00 121 s B 21 11654 16|
17p77|e6t2| M 62 |65 [} 7 - - o fM|oofool 29.18 29.94 133 1741351 32 1150 25 {40417
18§74 | 67§71 | M 63 |66 [ 6 - - o fM|00f0.00 29.10 29.86 167 J173168] 37 180§ 26 18§18
19§ 77 156§67| M 6] {63 0 2 - - 0| ™M|0OOF1L70] 28R 29.67 142 117]175] 51 { 36 {60415
20§ 65 |48 1571 M 50 |53 8 0 - - 0 | M{o0}189 29.00 2876 07 fIS|60} 5 il 20
21y 63 |46 |55 M 4 |49] 0 0 - . 0 M | 0.0 JOOI 29.02 29.78 56 j0)j70}F 25 R 17 170821
Nf0l42]56f M a6 | 49 9 0 - - PIA 0 M | 00 |02 2810 2985 40 f23] 84} 33 BIO} 26 22
23] 4 {43 |52 M 46 |52 ] Q - - 0 I M 00000} 2923 20,99 1.6 J25119} 13 P30y & paOf3
241 79 fasj62f M 52 §51 3 Q - - bl M | 001000 29.23 29.99 14 |l 17y s Jisof & petaRs
25{ B3 50|67 M 54 §59 0 2 - - 0 M | 00 | 000 20.26 3001 06 151134 13 p2of ¢ 120925
26§ 81 | 53678 M 56 |61 0 2 - - 0 M §00 | 000 2923 29.58 55 [17]15.6] 23 4o t6 L5026
27} 78 |55)671 M 55 160 0 2 - - ¢ M | 0.0 | 0.00 29.21 2997 77 {17179 | 26 |1 21 170427
2874 |61 f6B | M 6] 68 Q 3 - - o | Mjoolopo| 2920 29.95 66 {18651 20 |t 13 N170§28]
w79 9fe9| M 62 |64 0 4 - - o [ Mjoo] T 29,08 29.85 59 117169 | 22 Jisof 17 |150429
30] 82 § 67 §15*f M 66 | 6B 0 10 - - p | MJooj0o00} 25.02 2977 70 {16] 78 | 21 {7t 16 160430
31183+§ 63§73} M 65 {68 ] 8 - - 0 jM]00R000 29.02 29.76 59 fisl 62 | 17 {id0f 13 {16031
73.3152.3]62.8 . | 5K8 J568] 44 2.4 <-—-Monihly Averapes | Totalg-——> MM 3517 20.20 _i9.96 57 F17] 8.9 leMonthly Avera
MiM[MT <-~—w—~Departure From Normal > M
Grenlest 24-hr Preciphation: 3.55s Dater 19-20 Sea Level Pressure Date %
Greatost 24-Jy Snowfali: M Dal: M ] LS
DegreeDays ~ Monthly  Season to Daie Greatest Snow Depth: M Date: M Moxisoum 3051 09 1036
Total Deparnure Tate) Departwe Minimum 2954 02 0331
| Max Temp >=90:
Heating: 135 M M M Min Temp <=32: 0 Precipilation >=01 inch: 11s
N . w320 =01 mch:
Cooling: 75 ™M M M Number of Days with --—-§ ax Temp <e32: fyyin Tomp <=0 :0 iplletlon >=.10 inch:
derstorms : Heavy Fog :0 nowfatl >=1.0inch M
+ EXTREME FOR THE MONTH - LAST OCCURRENCE {F MORE THAN ONE. Data Version:
VERZ
filas M ATV AMIManto and Qottinaclorattix AN Tamimantel? T Nailu Bavrm 192 2 htm 1IN0
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QU ITY CONTROLLED LoC Station Locati FORT WORTH ALLIANCE ARPT (53909
jon Location: T
CLIMATOLOGICAL DATA ocatio )
final FORT WORTH, TX
{final) ) Lat. 32973 Lon.-97318
NOAA, National Climatic Data Center Elevation(Ground): 685 fi. above sea level
Month: 04/2012
emperature Degree Days Fnowllcc on[Precipitntion; N ind: Specd=mph
:E‘Fahmnhcil) ase 65 Deprees] Sun Ground(ln) Kla) Presswe(inches of HeRryyone of d 5 D
[} " 1200118002400} 2400 soax mix |a
t . Dep Ave. Avgl l " unﬂs:lsunsc\ Significon Weather  {orredurcLSTILSTE  Ave. Avg. lﬂcsullnnl Avg.|3-second § 2-minuie | ¢
o [MaxMiniAve] From Dew WetlHentiogjCoolingl™s ot [ LsT et Station Sea oot IDkSpesd] N
d b o e e Levet | 5 welsperafpinfspecalpi
i1 5 | 6|71 & b5 twodn 12 Blulslie] 1 18
kl M 66 §651 0 11 - - [BRBZ 0o { MJooj00o0] 2858 29.65
"M 64 68 0 10 - - R HZ 0 1M|00]j000] 2887 29.61
65 M 6 & 0 0 - - [FSRARABRHZ 0o | MJjoojfo7sy 29.02 2934
4 M 54 |57 1 0 - - FG+BR o fMfjoojooof 29.07 29.82
2] M 52 |57 3 1} - - D |M§oofjo00] 29.00 2985
|l M 59 |59 i 0 - - o |™MJjoojoo0]| 2922 29
2| M 61 |65 0 7 - - 0 | M |oofono] 2034 3006
63| M 0 |61 2 0 - - RA RAFGBR 0 M |00 fjOsS0] 2943 30.19
64 M 61 Y62 1 0 - - |[FG+FGBRHZ 0 M 1003000¢ 2935 30.13
NI M 6F 65 0 7 - - |BRHZ o fM]joojooni 2929 30.05
0 M 6 {64t O 5 - R HZ 0 | M100]000] 2926 30.03
MmE M 61 |65 0 6 - - R HZ [+] M |00 |0.00 25.18 20.94
B M 64 | 67 0 8 - - 0 | MJjoojooof 2910 29.86
6| M 66 |69 0 133 - - HZ o | MJj0DI T 28.97 29.12
6: M 36 |61 0 0 - - JIISRARABRHZ o fM{]00]{naa]| 2003 29.75
61f M 48 {54 4 0 - - o fMm|oojoo0] 2936 30.09
6L M 50 155 4 o - - 0 fM|oojooo] 2941 3018
&asf M 53 |58 0 [ - - 0 I Moo jooo] 2277 30.06
g1 M 52 |59 a 3 - - 0 {M]00]|000F 2904 29.83
Wl M 53 57 5 0 - - {fSTSRARABRHZ 0 {M[00]006§ 2915 29.90
60l M 45 |52 5 [1] - - 0 fM}jo0]000] 2024 30.00
Al M a6 155 1 0 - - o |mjopjooof 2933 3008
58%f M 42 |51 7 0 - - o {MjooJoo0of 2936 3014
91 M 51 |59 0 4 - - 0 M |00 j000 29.13 29.91
MM 61 |68 0 12 - - o {Mm|ocjooo| 2898 29.73
.| M 66 |70 0 53 - - 0o | M|[00]oD0f 289% 29.73
> M 62 |68 0 14 - - J Moo |00d] 2855 29,69
T M 63 |68 0 12 - D M |00 | 000 29.04 2975
Ty M 63 |68 0 12 - - Mz 0 IMJOO] T 29.13 25.87
781 M 67 {70 0 13 - - [BRHZ 0 IMI0O} T 29.13 20.88
8.6 576 J622) 1d | 49 < Monlhly Averages | Toils—> ™ 1 M J180s] 2915 1 2991 | 5.1_116] 86 J<Monihly Avera
M &wsemn D tpesture From Normal————-> M
Greatest 24-hr Precipitation: 0.79s Date: 03-04 Sea Level Pressure Datc Time
Greatest 24-he Spowfall: M Date: M asn
DegreeDays  Monihly  Season to Date Greaigst Snow Depth: M Date: M Maxioum 3026 23 1003
Tatal Departwe Total Departute Minimum 2951 02 1550
Mox Temp >=50:
Beaog: 4 M M M 4 [Min Temp <=32:0 ecipitation .01 inch: 5
Cooling: 148 ™M M M Nurnber of Days With —--> 3"“" Temp <=32: fytin Temp <=0 : 0 E:wipimﬁon >=,10 inch:
H anderstorms ¢ [ﬂeavy Fog 12 aowlall >=10inch M
J
I+ EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Dﬂta Verslon.
VER2]
Fila P AN Ammante and QattinacierattudA My TIarmmanta\l T Nailv Foem 3 7-4 htm 121713019

TCMUDO001785
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QUALITY CONTROLLED LOC Station Location: FORT WORTH ALLIANCE ARPT {53909
on Location: )
CLIMATOLOGICAL DATA ° (53909
final FORT WORTH, TX
(final) ) Lat. 32973 Lon.-97.318
NOAA, National Climatic Data Center Elevation{Ground): 685 Rt. above sea level
Month: 05/2012
Temgerature Degree Days fice onfPreciy N Wind: Specdemph
» kFabrenhieit) Bnse 65 Degrees| Sun Ground(in) Kin inches of He Dir=tens of deprees D
B - 12001 1800 }2400] 2400 max max |a
1 ! Dep | 50 fAve] IC o] SEfeantWesther  Jyrelyrelist|isT] ave | AY ReswianfRes] Avg [S-second | 2-minvef ¢
¢ MaxiMiniave] From by oL et |Heating| LST atefSrowiWaoter] Station Sea Speed {Dir[Spee €
Normal Bulb Depth; quiv] Fall {Equiv Level pecd
5 [ 7 8 9 1] 1l i2 13 | 14} 16 17 IL 19 120 21 | 1
M 65 |69 0 14 - - R HZ 0 | M oo ]ooo] 2907 2930 164 [17}31538] 33
M 66 )69 0 12 - - 0o | M{00|000] 2908 29.81 95 |172097] 29
M 66 {71 0 15 - - 0 ™M |00 |00 2940 20.83 78 71838
M 66 |71 0 17 - - 0 M |00 [000] 2.0 29.84 1.0 ji6f87}] 29
M 67 |77 [} 14 - - 0 | MJ00§000F 2903 2.1 10.1 {16]109§ 26
M 65 |70 0 i8 - - 0 M {00 joo0 29402 2916 130 {17)1647¢ 23
M 63 68 0 13 - - RA o fMioo| T 29.12 29.83 50 |3a]88] 29
M 58 {62 0 2 - - 0 Mool T 29.22 2996 90 |36] 93] 2%
M 48 {s8 0 4 - - o |™Mjoojooo] 2923 29.98 42 jo4{ 53| 22
M 51 |59 0 3 - - e | Moo T 29,1 2087 75 fj14]{80] 28
M 62 |64 0 5 - - {rSTSRARADRHZ o Mjoo|oa 29.13 29.87 30 05| 57] 29
M 61 |63 0 ] - - RABRHZ 0 1M]Joojoos 2934 3007 55 faspe2| 18
M 57 162 a 4 - - 0 jMJoo}o00) 2936 3011 43 Ji6ps2§ 17
M 56 |62 1] 4 - - 0 {MJjoojo00] 292 30.05 26 J0s§38§ 20
M 54 61 0 6 - - 0 | M joojooo] 2928 30.02 17 (08] 43§ I8
M 52 } 61 0 7 - - 0 jmjoojoo0) 2924 29.99 07 15| 27
M 54 |63 0 1 - - 0 M {00 ]000 29.17 2992 49 18 6.0 | 2t
M 56 |65 0 10 - - 1] M | 00000 29.09 29.84 103 |17§104) 3
M 60 |67 0 14 - - o | M|oo}joo0f 2943 20.85 134 116f135] 32
M 59 |&s 0 14 - - 0 M {00}000) 253 30,02 50 f4f§72]1 20
M 59 |66 0 9 - - 0o[M|]00j000] 2033 3007 26 f0sj3zy 17
M 58 J66 o 13 . - 0 M {00 ]000) 2913 29.89 42 {16]1352% 17
M 62 §6s 0 17 - - 0 M | 00 ]060 28.86 B.62 142 17| 1431 36
M 67 17N 0 20 - - 0 M | 0.0 ] 000 28.85 20.56 158 {17]160] 33
M 67 7 0 20 - - 0 M | 0.0 1000 29007 2976 150 |17§15.1} 32
M 6 |71 0 20 - . 0 M ] 0.0 §000 .17 29.89 126 [17§129] 33
M 6 |6 [} 18 - - 0 M | 0.0 000 29.11 29.85 122 I17{124] 30
M 6 7N 0 18 - - [FSRABR 0 M 00 J028] 2007 29.81 62 §18]10.6] 51
M 66 172 0 16 - - BS 0 M J 00 JO0Df 2505 2979 67 J17}B1§ 46
M 62 |68 0 15 - -~ JSTSRARA 0 M 100024} 25.00 2078 55 NIy 4
M 61 166 1] 10 - - 'S TSRA BR 0 | M ]00s§027 29.10 _22.782 5.1 §36§ 8.7 § 30
506 J66.6 00 | 117 <—Moathly Averages | Tolals——> M\ M [1.225] 9943 | 2987 | 52 116] 522 keMon
< -Degariure From Normal———> M
Greatest 24-hr Precipilation: 0.41 Date: 30-31 ScaLevel Pressure Date T;';a_;
Greniest 24-hr Snowfagl: M Date: M (LST)
DegreeDays  Monhly  Seasonto Date Greatest Spow Depib: M Date: M Maxmem 3048 13 1028
“Total Deparwre Total Departure Minimum 2949 23 1824
|Max Temp »=50:
Halg: 0 M M M 18 Min Temp <=32:0 Precipliation >=.01 inch: 5
Cooling: 364 M M M Number of Days with ———>p% 100 <32 hfia Temp <=0 :0 Ei:cipimﬁnn .10 Inch:

IHeavy Fog H

nowfall >=1.0inch M

* EXTREME FOR THE MONTH - LAST QCCURRENCE IF MORE THAN ONE.

Data Version:

VER2

BN HOATV A mrrmnantn and CattineamtnanttadA Mo Namrmaanta\l O Maile Baren 17 K hien

1IN D
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QU ITY CONTROLL LOC Station Location: FORT WORTH ALLIANCE ARPT (53909)
ation Location:
CLIMATOLOGICAL DATA °
final FORT WORTH, TX
(final) o Lat.32.973 Lon.-97.318
NOAA, National Chimatic Data Center Elevation(Ground): 685 ft. above sea level
Month: 06/2012
Temperature Degree Days now/fce onfPrecipilations ind: Speed=mph
D KFalyenhei E(.7ro‘.tnd(‘ln) In), Pressure(inehes of Heln;,1ens of deprecs D
» —_ 1200] 1800 §2400] 2400 max max fa
[} W N ve} From Avg. cfj i Significaat Weather UTC|UTCYLSTILST | Avg. ';:ﬁ Avg. | 5-second | 2-minute f
[3 SormallDew Bhla i LST | LST ept w‘::icv s}.::':; lviv.::g Station | oo Speed |OL p“diSp ced|Dicfspee dID'u €
5 I3 7 8 9 10 11 12 13144115} 1 L 37
M 52 16 [4] 7 - - o fM{o0]ogO] 2917
M 6l |69 4] 19 - - 0 | M{oojooo] 2908
M 6 §72 0 2 - - 0 | Mjoojoco) 29407
M 69 71 0 € - - 0| Mjoolo 29.05
M 66 |72 0 20 - - ['STSRA 0 fMJOOL T 29.0)
M 6 |71 Q 18 “ - [TSTSRABR 0 J M |00}068 25.06
M| 66 |8 0 7 - - |RADZBR o M |[oojora| 2919
M 6} 67 Q 13 - - 0 {M]JoO0]J000] 2915
M 65 |70 ] 14 - - 0 {M]|00]000] 2900
M 68 |73 0 20 - - 0 §{M™M]|00]000] 289
M 0§ 0 22 - - JTSRA o |M]Joajoo2] 2908
M & §70 0 14 - - 0| M 00|00} 2924
M 67 {701 © 15 - - [FSRARA o | Mjoojoeo3f 2947
M| 68 }af 0 H] - - o {Mjoojooof 2510
M 68 173 0 16 - . SRABR 0 {Mioojos2 29.06
M6 || o 20 - - o] mjoofooo] 2923
M| e |2] 0 18 - - [I5TSRA oM™ |oojom2]| 294
M 66 {72 0 20 - - 0}fM]J00J000] 2902
M 6 |73] 0 20 - ~ 0 fM|00}000] 2908
M 68 |73 0 20 - - 0 | M |00 |000s] 2915
M 6 |72 1] 18 - - 0| Mjoojooo| 2921
M 6 72 0 19 - - 0 {MEO0OJ000Y 2915
M 6 172 0 22 - - 0| Mjaojom 29.13
M| 6 71| 0 20 - - 0 {M™joojooo}] 2005
M| sl 1| 0 n - - o tmjoojooo] 2008
M & |73 9 25 - - [HZ 0 fM100][000] 2002
M @ B 0 29 - - HZ 0 M {00 }000
M| e frij o 25 - - o fmjoofooo| 2921
M| e Jraf o 24 - - 0| Mjonjooeo] 295
M bes b o | x| - |- o I mJoojooo] 290 .
I X I 653 714 00 19,1 <—Monthly Averages lToln]s—> M { M 1000s M 29.88 53 |15] 7.9 kMoothly Average
<————Departure From Noanal > M
Greaiest 24-hr Precipiation: 0.00s Dote: M ScaLevel Pressure Dite Time
Greatest 24-hs Snowfall: M Dale: M ST
DegrecDays  Monthly  Season taDae Greatest Snow Depth: M Date: M Meximum 2958 28 105
Tonl Depasnre Total Deg Minimum 29.76 30 1851
Heaing 0 M M M pax Temp >=50.
iealing: 3 . e .
. _as, PMin Temp <=32:0 Precipitation >=.01 inch: Os
Cooling: 573 M M M Number of Days with - 3‘““"'9 <32 Btin Temp <=0 10 Precipitation > 10 inch:
Hrounderstorms : Heavy Fog :0 {Snowfall >=10inch :M
o
+ EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Ve{f;ﬁ;‘é'
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QUALITY CONTROLLED LOCAL Station Locati FORT WORTH ALLIANCE ARPT (53909)
ation L.ocation:
CLIMATOLOGICAL DATA ¢
final FORT WORTH, TX
(final) Lat.32.973  Lon.-97.318
NOAA4, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Month: 07/2012
Temperalure Degree Days ow/ice onfPrecipitation} ind: Speed=mph
D [Fahrenheil Base 65 Degrees, Sun Ground({In Pressuredinches of Helne ions of deproes
a - 1200} 1800124001 2400
Dep Ay, Significont Weather Avp. IR
t : Avg. unse! UTCJUTC|LSTILST}  Avp. csultant
o M MintAve. From Deyw pL) gﬁ; Fealing]Caoling LST De atefScow]Wolerf  Station Lsez(:l
P MEquiv] Fall JEquiv)
112 ]13¢§4 5 [ I 8 9 10 1} 12 Blults)i6) 17 18
0] o7 [74{86 1 M 67 |7 [1] 21 - - Q Moo T 29.18 209k
02] 96 78 |87 M 68 |73 ] 22 - - 0O {MJOO] T 2923 29.96
03] 92§78 |89 M 62 I [+] 24 - - 0 {Mjoojoong 2920 29.92
4] 10057588 M 65 |1 0 yx} - - 0 {MJo0jo00g 2948 29.90
053100377182 M 65 |13 0 24 - - 0 [ ™MJoofoooy 2920 20,92
osfloo]76is8 | M 63 17 0 23 - - 0 fmMJo0j000] 2922 29.94
O7§I03 | 73388 | M 64 17 0 23 - - {TSRA 0 §{mYoojoos] 2923 29.95
ogf o8 |75 ]85 M 68 173 0 20 - - 0 | ™Mjoojooo| 2920 29.93
091 96 | 75186 M @ |7 0 21 - - L] MIJO0O] T 29.16 29.89
10094 |74)84] M @ |mn 0 19 - - [TSRA g IMJoO] T 29.15 29.88
11|97 §72)85f M &6 §72 0 20 - - 0 M | 00 | 000 .45 29.88
12967184 M 68 |1 0 19 - - R 0| M{jooJogo] 2916 29.88
Bl M 61 |73 0 19 - - 0D | ™M §00§000{ 2920 20.92
1497 |74 86F M 66 |12 0o 2t - - 0D | Mjoojocop 2928 25.94
15§96 {72{84 | M 8 | ] 19 - . 0 ™M oD {001 20.20 2593
16§ 56 |70*|83*| M 6 In 0 18 - - 0 §¥M|00]000} 2917 25.91
1799 | 7587 M 66 §73 0 22 . - 0 M |oojooo| 29.16 2988
1801|7488 M 7 0 23 - - 0 §M |00 |000f 2920 29,92
19[103175| 898 M “ 17 0 24 - B 0 | Mjoo|ooo] 2925 2508
200107 8[BL M 65 |73 0 i} - - ['SRARA 0 | M]00[007 29.21 2994
21f109* 72911 M 4 1 0 26 - - 0 |MJOD] T 29.14 20.86
22|1043178 | M % 174 0 26 - - 0o |Mm]oojooo] 2918 29.90
2311057990 M 65 173 0 25 - - [ M } 00 000 2926 29.97
{101 | 77|80 M 66 |74 [ 24 - - 0 |Mjoojoo0f 2920 29.93
25j103 8092 M 66 {74 [+ 27 - - 0o |Mmjoojoon} 2909 2983
26j104 1808921 M 0 {15 0 7 - - s 0| ™M§oojooo] 2941 29.82
27p102 78§90 | ™ 68 174 0 25 - - 0 |w™mJoojooo] 2922 29.92
281057791 M 63 {73 [¢] 26 - - Bz 0 M | oo joony 29.26 29.58
291 107 §75 | 91 M 57 {0 0 26 - - Q M | 00 |o.on 29.2) 29.94
0]106]79f93¢f M 59 |7t 0 28 - - ¢ | MJoo|ooo] 2947 29.89
sificedoloe] m | & |73] o § 20 | - ) - | w | Joon] 2003 § 2086
100.7175.4188.1 655|127} 00 23.3 <— -Mogihiy Avernpes | Towls-—> M{iM] 0.14s]  29.19 299] 48 116] 73 kMonlhly Avcrge
I MIMIM L enmmem] -Departure Fram Normal—oo > M
Greatest 2d-tr Precipitation: 0.07 Date: 20 Sealeve! Pressure Date Time
Greatest 24-hr Snowfall: M Date: M LST)
DepreeDngs  Monlhly  Scason to Date Geeatest Snow Depth: M Dates M Maximom 3005 28 0841
Tota! Departwe Total Departure Minimum 2973 25 1828
Hatng 0 M ™ M pax Termp >=34:
. _an. |Min Temp <=32:0 Precipitation >=,0 inch:3
Cooling: 72 M M M Number of Days with ——>py T <=2 lyin Tomp <=0 :0 Precipitation >=.10 inch:
 bunderstonms [Heavy Fop :0 Fnowflll >=10inch M
i
I» EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE, Data Versmn.
VER2!
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Lo pailly ronn rage 1 or 1
QUALITY CONTROLLED LOCAL Station Locati FORT WORTH ALLIANCE ARPT {53909)
on Location: I¥
CLIMATOLOGICAL DATA
5 FORT WORTH, TX
(final) e Lat. 32973 Lon.-97.318
NOAA, National Climatic Data Center Elevation{Ground): 685 fi. above sea level
Month: 08/2012
[Temperature Fuowiice onjPrecipi (inches of He) ind: Speed=mph
P (Faluenhe Ground(Iv) Kin) Blis=tens of deprecs D
] . max max o
4 VI VP Ll Steificant Weather A | A lResuhan o] Avg, | 5-second § 2. minuie] +
e Normal o Sttion § 1ovel Speed [Dir[Speed| [
1121334 5 [ B 12 13114 ] 15]) 16 17 18 19 §20] 21
01]109| 8319 | M 6 17 0 31 - - 0§ M |00|000] 2908 29.81 70 FIBY 87
02 1:0] 81 {96*} ™M 60 172 0 31 - - o | M Jo0|o00] 2003 29.24 g5 19§95
03] 107|801 4§ M 64 |74 ] 29 - - a M 00 29.05 29.15 99 117}10.5
o4p105480 3| M 6 |3 ] 28 - - o | M }00J000] 2905 2985 93 {i8jict
05j103} 79|91 M 65 |74 Q 26 - - 1] M | 0.0 5000 29.28 2998 36 ]16]48
06§1051 791922 M 66 |74 0 b1 - - (TSRA ] MIECO]L T 29.22 29.95 1.8 |21] 44
07]104) 78 | 91 M 64 173 0 26 - - A 0 MJO0O| T 29.14 20.87 22 |21} 45
oRl 57|78 |88 M 67 3§73 0 23 - - 0 §M]Joo]oo4] 2018 29.90 06 35146
09j110°| 73 1 92| M 62 {1 0 27 - . 0} M |00]000} 2909 29,82 29 {27159
10]100] 71§86 ] ™M 56 |6k 9 21 - - 0 | M |o0joo0] 29.43 2985 65 {02170
niosjesjazg M 51 14 a 17 - - 4] M 0.0 | 0.00 29.15 29.88 26 {10] 37
12§107§74 |91} M & |7t 0 26 . - [TSRA 0 M [|00J002] 2801 29.83 51 19} 62
13810475150 M 56 |68 4 5 - - 0 | M jon]000 29,17 29.89 36 [04f 5.7
Mjiorfar sty M & j701 0 2 - - [FSTSRARABR o | Mjoojroy 291 25.84 15 14} 74
IspoafeB8il M 69 1173 0 16 - - [TSRARABR o fMEoo{LI7] 2511 29.84 65 1] 74
16] 89-]78 |84 | M 6 {1 0 19 ~ - A 0 Mool T 29.19 2991 2.1 185 5.2
17099 | 72186 F M 6 |73 ) 2] - - 0 fMJo0}j0007 2915 29.89 06 §15]238
1892|6880 M 66 {0f © 15 - -~ [PSTSRAFGBR 0 fMJo0j279)F 294 2986 49 113175
3 fessi| M 62 |6 0O 16 - - PBR 0 fMJjoojox} 2916 29.50 36 [34] 42
208 28665798 M 59 |65} 0O 14 - - 0 {MJoo|ooO] 29.18 2992 25 |07]46
21§ 78 § 64 §71*F M 6 |61 0 6 - - |RABR 0 {M |00Df038] 29.28 30.02 24 |26] 34
224 91 {61*] 76§ M 6D |66 ] 1 - - R HZ 0 M |00 Jo00| 2928 3002 46 |i3] 4.9
23] 37|82 M 62 |69 0 17 - - 0 | M[JO0J000) 2921 2995 80 [15] 82
24] 95 |73 |84 M 67 |72 © 192 - - a M Foojooo] 2510 29.84 80 }15]85
%|m|87] M 68 |74 0 22 - - a Mj00| T 29.08 249.80 128 §17]129
26] 88 | 74 § 81 M T8 0 16 - - 0 ™M J0D|006] 2923 2994 43 171 54
27§96 | 72§84 ™ 6 §74] 0 19 - - 0 [ M Jo0foo0] 293 29.96 34 ]o2f 40
2894 [ 7S 85§ M 69 |73 1} 20 - - U 0 FM]003009] 2906 29.50 53 |03} 60
wljos|e8|82] M 51 {67 [ 17 - - 0 M {00 3000 29.08 29.82 67 (o1} 7.1
] 97]738S | M 61 J69fF O 20 - - 0 jMJo00j000| 2901 29.74 73 02178
311 99 75187 | M &5 172 0 22 - - 0 M 1001000 29.11 29.83 27 |25} 35
g8.3 13.1‘55,7 63.4 |70. §| 00 | 209 <~--Monthly Averapes | Touls——> M | M I5.76s 29.15 20.87 21 [15] 6.3 fMonthly Averape
MIMIM < Depasture From Normal -> M
Greatest 24-hr Precipitation: 2.79 Date: 18 Sealevel Pressure Date Tim_:
Greatest 24-hs Snowfall: M Date: M ] (LST)
DegreeDoys  Monhly  Season toDate Greatest Snow Depth: M Daie: M Mauximum 30.50 22 0853
Total Departure Tetal Dep Minimum 2966 30 1727
Heatog: 0 ™ - ™ nllax Temp >=00;
eatng: 8 . - N
X . [Min Temp <=32.0 [Precipitation >=.01 inch: 95
Cooling: 649 M M M Number of Days with ——-->] DM“X Temp <=32: bain Temp <=0 :0 [Precipitation >,10 inch:
Fhundessioms Heavy Fop :0 }Snowﬁ:lb:l,omch M
« EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Data Version:
VER2]
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rage 1 oI 1

QUALITY CONTROLLED LOCAL Station Location: FORT WORTH ALLIANCE ARPT (53509)
anoen canon: b
CLIMATOLOGICAL DATA
final FORT WORTH, TX
(final) e Lat. 32973 Lon. -97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Month: 09/2012
Tesmperatuee Degree Days now/lce onfPrecipitation} . ind: Specd=mph
D KFaheeaheity ase 65 Degrets FGmund(ln) In) Pressue(inches of Heliny ieng of degrees D
a _— 1200 1800 | 2400] 2400 o
O O O D O S g s 3 ) A [ e t
¢ B O bew pripead LST eon WaersmowtWaier) Station | o0y 1 Speed e
Dt PEpuiv] Falt fEquiv,
s 1.6 (71 8 |9 [ 0] iz JEX T 5N T K] SERN IE]
M 68 |74 0 24 - - o | MJjoojooof 2920 2.9 6.9
M 6 f74 0 24 - - 0| ™M o0 |000) 2916 29.89 6.2
M 64 §72 0 24 - - 0 {w™[|00]000] 29.43 29.86 41
M & |73 [ 24 - - 0 fM{Joofoo0f 2909 29.82 5.1
M 62 |71 4] 26 - - 0 §Mjoojooo]| 2907 2078 42
M 64 |72 Q 22 - - g M jooj]ace 29.10 25.82 13
M 62 |71 Q 26 - . 0 | M J00j{000 25.08 2078 1.2
M 51 6% [ 7 - - 0 M J0.0§0.01 2931 30.03 1LE
M 47 {58 0 5 - - o | Mjoojoool 2932 30.07 05
M 48 {60 0 9 - - 0 |M{00jo00f 2928 30.03 38
M 51 f62 0 12 B - 0D | M {00000} 2925 2999 13
M 6f ]68 0 16 - - o | MJoojooo] 2923 2996 7.5
M 65 |69} O i1 - - D [Mjoo| T 2933 30.05 4.0
M 61 |62 0 0 - - DZBR 0| ™m]oo|028 29.42 30.17 7.8
M 59 |62 0 3 - - RHZ 0 M ] 00 |0.00 2938 30.14 32
M 63 |65 0 3 - - BR ¢ §M|JO0|0I2 29.24 30.02 1.6
M 63 |66 0 9 - - |BR q M oo fjooo| 2910 79.86 05
M S1 159 1] 4 - - (1] M {00 {000 29.28 30.00 55
M 49 |s8 0 4 ~ - o §{M{00}000 29.29 30.04 4.7
M 55 {64 0 13 - - 0 | M100}000 2921 29.96 53
M 52 {63 0 5 - - 0 {M}00§0.00 2918 2991 50
M 52 163 [ L] - - 0 M | 0.0 j0.00 29.26 30.00 2.3
M 56 |64 0 12 - - [} M 0.0 |0.00 2933 30.06 20
M 58 |68 0 19 - - 0 M | 0.0 000 2923 29.98 348
M @ |8 0 19 - - 0 M §00 0.00 2915 29.88 128
M 6 |6 0 18 - - 9 {wm™joojocof 2920 29.93 96
M 63 |69 0 15 - - 0 M | oo |ocO} 2927 30.00 2
M 66 § 69 4] 12 - - [RA 0 | M|J00j028 2923 29.98 13
M 66 } 67 4] 3 - - ABR D[ M{00}L4S 29.14 29.50 3.0
M 58161 1 ] - - DZ BR 0 IMJoojons]| 2009 20.86 3.6
590 166.1] 00 | 13.0 <-—Monthly Averages | Tolals———> M | M 2.18s] 2522 29.96 1.7
ommrm—-Departure From Normal———-—2> M
Grealest 24-hy Precipitation: §.52s Date; 28-29 SeaLevel Pressure Dals Time
Greatcst 24-he Snowfall- M Date: M ; (LST)
DegreeDays  Monthdy  Seasonto Dale Grealcst Snow Depth: M Date: M Maximom 3022 14 2132
Total Depurture Total Dep Minimum 7965 07 1954
Bemingg ¢ M M M ‘;m Yemp >=50:
ing: 8 -
L . [Min Temp <=32:0 |Precipitation >=,01 inch: 6
Cooling: 393 M M M Number of Day$ with ——-—->} adnx Temp <=32: |tin Temp <=0 :0 [Precipitation >=.10 inch:
briundesstorms Heavy Fog ] nowfall >=10inch M
0
s ¥XTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE, Data Verslon-
VER2
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