
F f ^'^
4

^fUNILLPAL -:
UTILITY

DISTRICT

^-"

improve the operating capabilities of the plant, as well as the accuracy of the

metering of effluent treated. water.

°. ....1 I ._ .._. . . ^ ^'3.. °.. ., . . ^,. . #.^:W,.. ,..,. . . .. .

5.10.1 8ackground

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 BFP. I iowever, 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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5.10.2 Assessment/Analysis

The existing three-cell digester has a capacity of 12,300 fO per cell, or 36,900 ft"

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

minimum sludge 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 13 pathogen reduction scenarios, as well as for non-Class ti

pathogen reduction at 30 days detention.
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TABLE 5-6: DIGESTER REQUIREMENTS

30 days 40 days 60 days
Component Existing Digester

(20°C) (15° C)

Volume J
36,900 ft' 80,000 fV 102,750 ft' 154,150 ft3

Capacity

Air J Blowers N/A 975 ACFM 990 ACFM 1015 ACFM

Mean Cell
< 15 Days 30 Days 40 Days 60 Days

Residence Time

5,10.3 Conclusions and Recommendations

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 to 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.

5.13.12 Belt Filter Press

The existing belt filter press (BFI') is a 2-meter wide belt that is rated to

dewater approximately 1400 pounds of solids per hour (lbs/hr). A Seepex
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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 fro.rn the digester is reduced by a factor of 3-4 times. The digested

sludge 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 futurc 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.

^`;;.^^^°^ a"^^.,•

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.

^;4 € tF^...^ ^_...^_^

5,92.1 Plant Reu3e 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

5.12.2 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 hydropneun-iatic tank for the booster station

was not functioning. The unit was repaired and is now working correctly.

5,123 Plant Lift Sation

The plant lift station is a small submersible station that currently returns sludge

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.

5.131 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 TCMLFD to
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better scale the construction costs and scope to meet their budget. Option I

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 I while using about half the basin volume and area. In

addition, the total land required is further reduced from that of Option l. 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 1.00-year floodplain.
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5,112 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 geotechn.ical 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.

5,13.3 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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6.0 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 5H 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 41/2 % 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:

n 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:

* 0-12,000 gallons $2.50/1000 gallons

n 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

GALLONS REVENUE

MILLION

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 gpcd 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 1.000 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

TCMUD TRA

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

Ex^enses $1,499,220.36 $1,602,656.09 $1,620,027.60 $1,777,797.09

Difference Y ^- ($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 201.8 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°/a 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,M0 for easements and

ROW costs for the new line. Based on 41/z '/o for 20 years, the yearly bond payment is

$186,240. This expense is added to the TRA cost of treatment in Attachment G.. 'Ibis

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 47/2 °/0 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 41/2 %I for 20 years. The
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2,400,000 gpd yearly bond payment is $776,000 for $10,000,000 for 41Jz% 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'T'RA 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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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.

7.0 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 7.(1-20"/> 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.

SUMMARY AND RECOMMENDATIONS

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.

• 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 1.34 .4 MGD

o Phase II - Expand Average Day Capacity to 1.88-2.4 MCD

r Phase III - 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)

Process
Flow Capacity (MCD) OPCC

illi )

Annualized
tC

Description Avg.
Day

Peak
Da

Peak 2-
Hr

(m ons os

Option I

Phase I
Ex and

1.41 2.82 3.68 $3.855

Phase II

p

CAS 1.88 3.76 4.91 $4.055
956450$5

Phase lII
Treatment

2.35 4.70 6.13 $1.966
, ,

TOTAL $9.876

Option 2

Phase 1 1.38 2.76 3.60 $5.293
---- -

Phase II
MBR

Treatment
2.40 4.80 6.26 $6.563

$5 606 156
Phase III N/A N/A N/A N/A

,,

TOTAL $11.856

Option 3

Phase 1 1.84 3.68 4.80 $9.054

Phase II
BioMag

Treatment
2.40 4.80 6.26 $2.496

$5 590 636
Phase III N/A N/A N/A N/A

,,

TOTAL $11.550

Option 4

Phase I 1.40 2.80 3.65 N/A

Phase 11
TRA

Treatment
1.88 3.76 4.91 N/A

$7 215 943
Phase III

____

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

'a^I II III I II III I II III_

Headworks/Mechanical Screen

_

^ 3 3 N/A 3 N/A

Influent Lift Station -Pumps 3 3 3 N/A 3 3 N/A

Bioselector Tank N/A N/A

Fine Screening N/A V N/A

Grit Removal 3 3 N/A 3 N/A

Bilo ica] Treatment Process 3 3 3 3 3 NIA 3 N/A

Clarification/Solids Separation 3 N/A N/A

RAS/WAS/Scum Lift Stations 3 3 3 N/A 3 3 N/A

Tertiary Filtration 3 3 N/A N/A

UV Disinfection 3

___.___._._
3 _3 3 3 N/A 3 3 N/A

Effluent Lift Station - Pumps V µ ^ ,^ 3 3 3 N/A 3 3 N/A

Aerobic Digestion 3 3 3 3 3 N/A 3 3 N/A

Belt Filter Press N/A N/A

Reuse Water Booster Station N/A N/A

Electrical/Standby Generator 3 3 3 3 3 N/A 3 3 N/A

Table 8-3 below provides the primary advantage(s) and disadvantage(s) for each of the

options presented herein for upgrading TCMUD WWTF 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

• Proven Technology • Nutrient Removal

' Cost Effective • Large Footprint
Option'] CAS Treatment

• Operator • Infrastructure

Familiarity Intensive

• Nutrient Removal • Cost

• Small Footprint • Two Parallel Plants
Option 2 MBI2 Treatment

• Effluent Quality During Phase I
• Approved Process _
• Nutrient Removal * Cost
• Small Footprint • No TCEQ .Pre-

Optian 3 BioMag System & Effluent Quality Approval

• Fewer MUD • Cost

Operations * Loss of Control
Option 4 TRA Services . TPDES • Future Rate

Requirements __ Increases._..__.............. _.......... .__. _. ._....__.
• Nutrient Removal • Cost

• Small Footprint • No TCEQ Pre-
Option - Other IFAS Treatment „ Effluent Quality Approval

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

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.

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. 'I"he cost for

this additional construction would bring the CAS system in line with the other

options presented for the MIiR, I3ioMag and IFAS systems.
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The presented process options for the BioMag and WAS 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, TI'VG 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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TABLE 8-4; TREATMENT CAPACITY & SCHEDULE

2.5

.^°

2

TPDES Annual Average Permitted F!ow

1.5
M

0.5f --- ^

^

a)

CL

0

2013 2015 2018 2020 2025 2030 2032 2035 2040

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.
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understonus :

•Data Version:
EXTREME FOR THE MONTH- LAST OCCURRENCE IF MORE THAN ONE. VF'R

l +r../J 7 -- A--- - ....,./,,,.T,..1/!1('T ('T1 1')17!')f)7')

TCMUD001770

79



J-;-1j Lally t'OTIII
rage 1 UI 1

QUALITY CONTROLLED LOCAL Station Location: FORT WOR7'f3 AI,LIANCIC ARYT (53909)
CLIMATOLOGICAL DATA roRT WORT1, TX

(final) Lat. 32.973 Lon-97.319
NOA.A, National Climatic Data Center Eievation(Ground): 685 ft. above sea level

Month: 02J2011
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QUALITY CONTROLLED LOCAL 9Station Location: FORT WORTH ALLIANCE ARPT (5390 )
CLIMATOLOGICAL DATA

FORT WORTH, Tx

(final) Lat. 32.973 Lon-97318
NOAA, National Climatic Data Center E)evation(Gronnd): 665 ft. above sea level
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QUALITY CONTROLLED LOCAL Station Location : FORT WORTH ALLIANCE ARPT (53909)
CLIMATOLOGICAL DATA FORT WORTH, TX
(final) Lal. 32.973 Lon-97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 R. above sea level
Month: 04/2011
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Greatest 24-hrPrecipitation: O.DOs Date: M Sea Level Pressure Date ^^
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QUALITY CONTROLLED LOCAL 'Station Location: FORT WORTH ALLIANCE ARI T (53909)
CLIMATOLOGICAL DATA

FORT WORTH, TX
(final) Lat. 32.973 Lon-97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Month; 05/2011
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11 80 63 72 M 65 67 0 7 RA RA BR 612 M M M 0.93 2690 29.13 9.6 15 10.1 39 26 7 11

12 82 62 72 M 62 65 0 7 - - 2 M M M 0.00 29.08 29.82 5A 18 6.4 25 1B 12

13 75 56 66 M 5€ 57 0 1 M M M 0,00 29.20 29.93 9.7 34 9.8 26 2 22 4 13

14 72 48 60 M 45 52 5 0 - - M M M 0.00 29.26 30.01 8.0 35 8.6 29 20 4 14

15 73 46 60 M 45 52 5 0 - - M M M 0.00 29.26 30.03 5.2 35 5.6 20 15 15
16

16 74 49 62 M 47 54 3 0 - - M M M 0.00 29.21 2999 46 03 53 13M M

17 82 49 65 M 51 58 0 0 • - M M M 0.00 29.02 29.79 6.7 33 6.9 M 16 15 17M

18 87 66 77 M 63 68 D 12 - - M M M 0.t10 28.85 2959 15.0 17 15.3 39 60 29 18

72 788 M 67 71 0 13 M M M T 28.92 29.66 15.6 15 16A 35 60 28 17 19S
419

20 85 63 74 M 66 70 0 9 - - TSRA BR HZ M M M 0.62 28.93 29.68 7.9 16 9.0 32 40 23 4 20

21 88 58 73 M 69 71 0 8 - - G BR M M M 0.00 29.01 29.74 10A 17 10S 32 170 23 IT 21

22 92 66 79 M 70 73 0 14 - - SRA BR HZ M M M 1.02 28.96 29.72 30.7 17 12,2 47 20 32 I 22

87 68 78 M 69 72 0 13 - - BR HZ M M M 0.41 28.95 29.69 12.0 17 12.6 33 160 24 23
23
24 90 74 82 M 70 73 0 17 STSRAORRABRHZ M M M 0.63 26.87 29.61 11.5 16 133 39 1 60 26 17 24

25 91 67 79 M 57 65 0 14 - - M M M 0.00 28.99 2969 7.6 28 11.5 29 80 21 7 25

26 82 57 70 M 55 61 0 5 - - M M M 0.00 29.15 29,90 3.2 36 62 22 40 16 26

27 95 64 80 M 63 69 0 15 - - M M M 0-00 28.89 29.65 12.4 16 13.0 33 160 24 1 61 27

28 96' 74 85- M 69 74 0 20 - - M M M 0,00 28.82 2954 16.0 18 16.1 37 170 28 17 28

29 94 73 84 M 66 72 0 19 - - M M M 0.00 28.96 29.66 17.6 17 1 17.8 38 €7 29 1 291

30 9^ 75 64

1

M 67 72 0 19 - - - M M M 0.00 29.10 29.80 16.7 16 16.8
1

43 t5 29 1 30

31 91 74 83 M 70 74 0 18 M M M 0.00 2933 30.03 7.9 16 9.1 29 1 21 16 31

83.4 60S T2.0 • SSA G3.9 1.6 8.8 a--MonOd Avern es Totals-a M M 5.89s 29.09 29.84 5.9 16 10.7 omtd Avua e

M M M <--- De anore From Normal----> ' M
Greatest 24-hrPteeipita6on: 153s Date: 01•02 Sea Level Pressure Date Time

(1ST)
Greatest 24-hr Snowfall: M Dme: M

Degree Days Monthly Seasun to Date Greatest Snow Depth: M Date: M
maximum 30.44 03 1025

Minimum 2937 24 1830
Total Departure Total Departtue

Temp r_90:

Besting; 50 M M M I€ 'uTemp <--32:0 ipimuon>=.0linch:l0s
Cooling: 273 M M M Number ofDays witb-->

aa Temp<=32: • Temp-0:0 aipitntion>=.l0ich:

Heavy Fog : 0 oowfal€ xi.0 €nch :M
fErmdcrstonns :
10

Data Version:
^EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. ^R
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QUALITY CONTROLLED LOCAL Station Location: FORT WORTH ALLIANCE ARPT ( 53909)
CLIMATOLOGICAL DATA

FORT WORTH, TX

(final) Lat. 32.973 Lou. -9 7.318

NOAA, National Climatic Data Center Elevatiorl(Ground): 685 ft. above sea level

Month: 06/2011
em croturc Degree Days now/Ice an cip0at'ron essure(inches of Hg) ' o d^p

h i ue 65 DC9100
Sun

Ground(In) In) v_acns ees
D
n

Fahre c rn )

Dap
Av

Avg
u"^sc unsc

Significant Weather
1200
MC

1900
UTC

2400
LST

2400
LST Avg• Avg•Sea esu! e

'
Avg.

max
5-secand

mox
2-minute

a
t

Mi vg. From g'Dew r Wet Hmung CoolFng
L^ L^ a^c now Wates 3wtion L^1 Speed Du Speed SpaedlDit[Speed lDir

a

Norrnal p . Bulb
pW

COIN Fall E ufv

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
1 2

70 0 19 - - M M M 0.00 29.34 30A8 72 16 73 29 140 20 :6( 01
01 94 74 84 M

2 M
64
63 70 0 17 - - M M M 0.00 29.21 29.96 7.3 17 7.7 31 1 23 03

02 95 69 8
M 61 69 0 18 - - M M M 0.00 29.21 29.94 63 15 6.9 30 13 21 14 03

03 97 69 B3
M M M 0.00 29.33 30.05 5.9 17 6.3 23 170 17 04

04 96 68 82 M 60 68 0 17 - -
M M M 0 00 29.28 30.02 2.1 16 4.4 15 230 14 3 05

05 99 70 85 M 62 70 0 20
M M

.
M 0 00 29.15 29.90 4.1 14 5.6 16 100 13 06

06 99 68 84 M 62 70 0 19
M M

.
M 0 00 29A6 29.81 7S 16 8.1 25 17 07

07 98 69 84 M 61 69 0 19 - -
M M

.
00M 0 29.08 29.80 9.8 17 10.0 28 21 08

08 95 74 85 M 65 72 0 20 - -
M M

.
M 0 00 29.08 29k 1 10.9 17 11.2 28 1 20 09

09 95 76 86 M 63 71 0 21 - -
M M

.
M 0 00 29.08 29.81 10-0 16 10.1 25 70 10

10 95 73 84 M 64 71 0 19 - -
M M

.
M 0 00 29 10 29.82 6.9 16 7.4 25 18 I 11

11 97 73 85 M 63 71 0 20
M M

.
M 0 00

.
29.10 29.82 9.1 17 9S 26 15 21 1 12

12 97 75 86 M 62 70 0 21 - -
M M

.
00M 0 29.11 29.84 8.8 18 95 24 16 13

13 102 77 90 M 60 70 0 25 - -
M M

.
00M 0 29.04 29.75 10.4 19 11.8 33 1 20 1 14

14 101 78 90 M 60 70 D 25
M

.
29 01 29.74 7.9 16 93 28 3 18 15

15 100 77 89 M 65 73 D 24 - - fS
M M M 0 00

.
28 96 29.68 12.9 17 13.1 35 16 11 24 l7 16

16 101 78 90 M 65 73 0 25 - -
M M

•
M 0 00

.
2884 29.65 16.1 19 16.3 37 19 25 17 17

17 105 79 92 M 66 74 0 27 - -
M M

.
M T 28.97 29.68 14.8 19 15.1 55 1 40 i 18

1 8 1 0 6 7 9 9 3 M 6 3 73 0 28 - -
M M M 0 00 28 92 29.64 16.7 18 17.2 38 1 26 17 19

19 104 82 93' M 65 73 0 28
20

- -
- TSGS BR M M

.
M 0.08

.
28.86 2938 ISat t7 16.8 38 17 26 4 20

20 99 71 85 M
•

66
69

73
73

D
0 17

-
- - STSRABR M M M 1.90 2900 29-7t 3.0 !7 8.1 60 0 44 A 21

82 M21 96 67
* 71 0 16 - - M M M 0.02 29.12 29.84 2.9 14 4.3 21 150 15 22

M22 92 69 81 66
M M M 0.00 29.10 29.84 4.5 17 5.4 21 15 16 15 23

23 97 71 84 M 65 71 0 19 - -
M M 00M 0 29 03 29.76 B.1 17 8.6 25 1611 20 24

24 96 73 85 M 68 73 0 20 - -
M M

.
M 0 00

.
29 01 29.73 13.2 17 13.3 31 16! 23 16 25

25 97 76 87 M 70 75 0 22 - -
M M

.
00M 0

.
29.02 29.74 12.7 18 12.8 37 1611 23 IB 26

26 99 77 88 M 69 75 0 23 - -
M M

.
M 0 00 29.10 29.81 8-4 18 9.9 31 190 21 27

27 101 79 90 M 68 75 0 25 - -
M M

.
N] 0 00 29.19 29.90 6.9 16 8.7 28 l2 22 12 28

28 i00 79 90 M 69 75 0 25 - -
M M

.
M 0 00 2218 29 91 6.0 17 7.7 23 160 16 29

29 101 75 88 M 67 74 0 73 - ^
M M

.
M OA0 29.16 29.89 6.S 16 6.9 29 17 5 30

30 107 75 88 M
98.5 74.0 863

65 73
64.5 71.6

0
0.0

23
Z1.5

- -
G--Mondd Ave es Totals--> M M 2.00s 29A9 29.81 8.6 17 9.6 oa Avara c

M M i m i <---- >Departure From Normal- I M

Greatest 24-hr precipitation: 1.97s Date: 20-27 Sea Level Pressure Date (Time)
Greatest 24-LrSnowfall! M Duc: M

DegrecDays Mondily Season LO Dale GrearestSnow, Depth: M Date:M
Maximum 30.10 Of 0856

2Minimum, 29.49 20 20 6
Total Depatturc Total Dcprrave Picot empx

Heating: 0 M M M 0 'nTemp^=32:0 ciplmGonr_.Dlmch:3

Cooling: 645 M M M -Numbcroipays with WIM Temp <=32: in Tamp c0 : 0 ecipitoYon>=.10 inch:

Heavy Fog : 0 Snowfall >=1.0 inch :M
hundcrstonns :

Data Version•
•EXTREME FOR THE MONTH • LAST OCCURRENCE IF MORE THAN ONE.

I
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QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLLlNCI3 ARPT ( 53909)

CLIMATOLOGICAL DATA FORT WORTH, TX

(final) Lat. 32.973 Lon-97.318

NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level

Month: 07/2011

l re Degree Days nowAcaon clpilali essute('mchesofHg w^^o d rcempero u
651 eex Groundln) In) c esf D

ahmnheiq Bose s..
200 1800 4400 2490 mac max a

De Avg
1

Significant Weather UTC LC 1-ST LST Avg, Av& esulmn cs Avg. 5•sccatd 2-minme l

Max, Win. Avg. F̂ ngD g
'

_

LST ^T B i e l now ate Stalie ^a
^^l

Sliced D"¢ peed peW D'u pc D"u ee a l ew
Pp Bu b

H

e^ uiv FNI E uiv

7 9 10 it 12 13 14 15 16 17 is 19 2D 21 22 23 24 25 26
2 3 4 6

M M M 000 29.20 29.91 4.7 16 5.4 21 15 15 01
01 101 74 66 M 64 72

o
23 - •

M M M
.

0.00 29.23 29.95 27 14 45 18 15 12 13 02
02 101 73 87 M n65 73 22 - -

M M M 0.00 29.15 29.88 1.2 19 3.4 24 16 21 03
03 102 72* 87* M 64 72 0 22 - -

M M M 0.00 29.11 29.84 5.2 18 6.8 16 13 13 13 04
04 103 77 90 M 62 72 0 25 - -

M M M 0.00 29.14 29.86 3.6 16 5S 18 IS 14 1 05
05 102 76 99 M 62 71 0 24 - -

M M M 0.00 29.15 29.86 33 16 5.4 21 11 15 15 06
06 103 75 69 M 62 71 0 24 - -

M M M 0.00 29.07 29.80 4.8 19 6.0 Ill 1 13 07

07 105 79 92 M 62 72 0 27
M M M 0 00 28,99 29.71 5.7 20 6S It 1 13 OB

08 108 81 95 M 61 72 0 30
M M M

.
0.00 29.05 29.76 8.0 18 8.8 24 17 15 09

09 104 82 93 M 61 72 0 28
M M M 0.00 29-14 29.94 8.3 17 9.2 28 Ill 15 10

10 102 82 92 M 63 73 0 27
M M M 0.00 29.16 29.89 8.4 17 9.2 23 15 17 1 t

It 103 79 91 M 66 74 0 26 - -
M M M 000 29.13 29.86 7.6 17 8.1 23 15 16 15 12

12 103 82 93 M 66 74 0 20 - -
M M M

.
0 00 29.08 29.80 6A 19 7.4 20 i8 16 15 13

13 106 93 95 M 62 73 0 30 - -
M M M

.
0-00 29.03 29.75 5.7 18 73 25 16 14 14

14 106 82 94 M 64 74 0 29 • -
M M M 0.00 29.02 29.73 4.2 16 6,1 22 16 IS

15 106 30 93 M 64 74 0 28 • -
M M M' 0.00 29.11 29.81 5.9 13 6.9 20 15 Id 16

16 103 90 92 M 67 75 0 27 - •
M M M 0.00 29.21 29.93 2.6 13 4.0 20 11 14 11 17

17 102 79 91 M 65 74 0 26 - -
M M M 0-00 29.19 29.91 3.6 10 45 15s 7 18 18

18 102 79 91 M 67 75 0 26
M M M 0.00 29.13 29.85 6.2 13 7S 22 17 1 19

19 102 80 91 M 68 75 0 26 - -
M M M 0.00 ?9.09 29.82 7S 16 7.8 21 11 15 20

79 90 M 66 75 0 25
M M M 0.00 29.07 29.79 73 16 8.4 22 15 16 21

82 93 M 65 74 0 26
M M M 0.00 29.10 29.80 10.2 17 I0.g 25 18 15 22

81 92 M 67 75 0 27
M M M 0.00 29.16 29.87 6.2 18 9.1 25 I7 23

80 93 M 66 74 0 28
M M M 0.00 29.20 29.92 6.2 19 7.1 26 15 24

81 94 M 62 72 0 29
M M M 0.00 29.10 29.83 6.0 18 7.3 26 17 1g l7 25

• 82 95 M 62 73 0 30
M M T 29A2 29.74 5.8 t4 7.2 M M 113 26

4 85 95 M 64 73 0 30
M M M 0.00 29.03 29.74 6.8 16 7.8 M M 18 14 27

7 80 94 M 63 73 0 29
M M M 0.00 29.11 29.g1 8.1 15 8.9 M M 76 17 26

4 80 92 M 65 74
M M M QIID 29.18 29.89 7S 16 .2 M M 1g IS 29

4 BD 92P92 M 67 75 0 27
M M M 0.00 29.25 29,97 7.4 IB 7.6 M M 17 1 30

! 77 89 M 67 74 0 24
M M M OAD 29?S 29.97 4S 17 5.9 M M 16 1 31

6 63 95* M 65 74 0
04 064A

30
826 oo9d Avem es Tdals-> M M T 29.13 2.84

.7 795 1. .. .
l > M

I M M <----De nure Pram Nwma

Greatesl24hr Rcefpitntion: T Date: M Sca Level Rcssmc Date aS.l.)
nme

Gn:atest24hr8nowfall: M Date: M
M;aimum 30.06 31 OB2B

e Days Momhly Season ta Dnte Geatest Snow Depth: M Dote: M
^„t;,,tum 29.63 08 1907

Total Depumm Told Departure ax Temp r-90:

Hooting: 0 M M M inTamp <d2:0 Precipitation >=.DI inch: 0

Cooling; 832 M M M --Number of Days with
Temp <--M: • Temp <*,D:0 rccipitation>=. 10inch:

ieavy Fog : 0 Snowfall >=1.0 inch : M
ttnderstams :

Data Version:
EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. VER2
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i.t-li liaity rorm rage i 01 1

QUALITY CONTROLLED LOCAL 
Station Location. FORT WORTH ALLIANCE ARPT (53909) 

CLIMATOLOGICAL DATA FORT WORTH, TX 
(final) Let. 32.973 Lon. -97.318 
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level 
Month: o8n011 

empemtnre
1 ^iq

Degne
Base65

Days
Dc xcs

Sun
Snow/l
Groun

ce on I
d(In)

keeipiWi
n)

qmpliacbes oFHg Wind: *
ir--tenso

a =
fde

mph
rees D D a ^

1200 1800 2400 2400 maa max a n
De

m pt "se suue
SignVn:antWcather D^ ^C

1
LST LST AvB• A°8'Sea esWtnn

'
Avg. 5•second 2-minme t 

e
Max. ft. Avg. Fro kw s

t }tea
^7• ^T

ala snow ate Station L vel 5pccd uD edpe e^ D'u eed D'u
e 

Normal p Bulb
ep

E oil Fall aiv
e 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
01 108 80 94 M 59 72 0 29 M M M 0.00 29.16 29.69 3.5 22 5.0 25 14 IS Ol 
02 I10 82 96 M 58 72 0 31 - - M M M 0.00 29.07 29.79 4.4 18 5.7 21 1 16 13 02 
0 3 112' 82 97 M 61 73 0 32 - - M

M
M
M

M
M

0.00
0 00

2 9 . 0 3
0529

29.75
29 76

4.3
6.2

19
18

6.4
7.4

M
26

04
13

1 7
20

1 5
15

0 3
04 

04 111 82 97 M 60 72 0 32 - -
M M M

.
000

.
0729

.
29.78 7.9 17 8.9 M M 16 14 05 

05 109 83 96 M 60 72 0 31
31

- -
M M M

.
0.00

.
29.08 29.80 6.6 18 7.1 M M 15 14 06 

06 107 84 96 M 61
64

72
74

0
0 30

- -
M M M 0.00 29.06 29.78 9.1 17 9.4 23 14 16 15 07 

07 106 84 95 M
63 74 0 31 • - M M M 0.00 28.98 29.70 9.3 19 9.6 24 1 91 16 08 

08 109 84 96
'

M
64 74 0 32 - - M M M 0.00 28.98 29.70 9.1 18 9.6 26 17 1 D9 

09 I30 64 97 M
61 72 0 30 - - M M M 0.00 29.00 29.70 8.0 17 9.0 24 2 17 14 10 

30 106 83 95 M
0 2 M M M T 29.05 29.77 5.0 13 9.3 39 25 11 

11 99 79 69 M 69
66

75
74 D

4
28

-
-

-
- M M M 0.00 29.08 29.79 6.7 17 8.1 40 22 31 12 

12
13

105
88

90
74

93
81*

M
M 71 74 0 16 - - 83t M M M 1.36 2920 2991 0.8 13 4.0 29 5 23 13 

14 99 75 87 M 69 75 0 22 • - M M M 0.00 29.17 29.90 1.1 06 29 M M B 14 
15 105 76 91 M 66 74 0 26 M M M

M
0.00

000
29.08

1329
29.61

8429
33
8 0

19
19

4.4
B3

20
23

2
35

14
16

1

15
16 

16 106 84 95 M 62 72 0 30 M
M

M
M M

.
0 00

.
29 21

.
29.92

.
4.8 19 5.7 22 IS 14 37 

17 105 82
"

94 M 61
9

72
71

0
0

29
26 M M M

.
0.00

.
29.12 29.65 4S 21 5S 21 221 15 18 

18 107 74
"

91 M 5
M M M 000 29.05 29.77 6.0 20 7.6 21 201 16 19 

19 107 79 93 M 59
2

71
7

0
0

28
30 M M M

.
0.00 29.09 29.8D 5.1 20 6.2 23 f 16 20 

20 109 81 95 M 6
&1

3
73 0 27 - - M M M 0.00 29.18 29.89 5.3 15 7.2 M M 15 1 21 

21 102 81 92 M
63 73 0 27 - - M M M 0.00 29.16 29.88 2.9 18 4.1 17 1 12 13 22 

22 105 79 92 M
63 73 0 26 - - M M M 0.00 29.10 29.82 4.8 20 5.9 30 M M 23 

23 107 79 93
9

M
M 64 73 0 28 - - 0LD11 M M M 0.00 29.09 29.81 5.5 IS 7.7 30 12 25 1 21 24 

24 107 79 3
90 M 67 75 0 25 • - SPA M M M T 29.13 29.83 2.7 15 5.6 18 15 13 16 25 

25 105 75
78 92 M 63 73 D 27 - - M M M 0.00 29.13 29.85 2.6 19 4.2 18 12 26 

26
27

105
109 76 92 M 62 72 0 27 - - M M M 0.00 29.10 29.62 2.0 10 3.7 20 32 27 

28 108 Bl 95 M 56 71 0 30 - • M M M 0.00 29.03 29.75 3.2 14 4.5 23 12 12 13 28 
29 103 85 94 M 59 71 0 29 - - M M M T 29.04 29.75 9.8 15 10.6 26 12 20 29 
30 106 84 95 M 57 10 0 30 - - M M M T 29.05 29.76 11.6 17 12.1 29 21

7
1
1 60

30
1 31 

33 105 64 95 M 56 70 0 30 M M M T 29.13 29.84 8.6 17 92 24 1 . 
105.7 76.8 33 623 72.6 0.0 283 <--Monddy Aver• TotWs--> M M 1.36s 29.09 29.81 5.2 8 6.9 ntlsl Average 

M M M <---•»-De arture From Normal > M 
Greatest 24-hr Prccipimtion: 136 Dote: 13 Sea Level Pressure Date ^^ 

Grealest 24-hr Snowfall: M Date: M 
DagreeDays Monthly Season toDate GreatesrSnow Depth: M Date: M h4wdmnm 30.00 17 1133 

Minimum 2959 as 1921 
Teal OcpaTanc Tow Dcpanure Temp>c90: 

Beating: 0 M M M hs Temp a32:0 Precipitation x.01 inch: I 
Cooling: 876 M M M Number of Days with -->

Temp <s12:
•o Temp <-0 : 0 Precipitation >n.10 inch: 
can Fog :0 Snowfall 5=1.0 inch : M 

undentorms : 
1 

Data Version: 
EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. VE 
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Lk-,V Lally rolan rage 1< ox 1

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT (53909)

CLIMATOLOGICAL DATA
FORT WORTH, TX

(final) Lat. 32.973 Lon. -97.318
NOAA,Nationol Clirtlatic Data Center $levation(Ground): 685 ft. above sea level
Month: 09/2011

t emperature Deg= Days now/Icc an ipit°tion ssuretinebes of Hg Wind: Speed= mph

il = 65 De cs
Sun Groundiln) In ir=tcos of de s

D
0

ic te )

Dry Av Avg nmisc unsd
Significant Weather

1200
UTC

1800
UTC

2400 1
iST

240D
LST Avg. Avg'

^°
sultan Re Avg.

note
5-second

max
2-minuu

o
t

e , vg From Mv P4 Wet Hcawtg Cooling LST LST de now Watd Slation Level
Speed Di peed

peed D'v peed Db
e

orcnal But pl C uiv Fall E ttiv

1 2 3 4 5 6 7 8 9 IO I I 12 13 14 15 16 17 18 1 2S 261 2 3 1

at 102 80 91 M 56 69 0 26 - - M M M 0.00 29.16 29.88 65 14 7.2 25 17 18 32 of
17 02

02 101 BI 91 M 62 72 0 26 - - M M M 0.00 29.09 29.81 7.1
5 5

13 8.k
08 59

25 I
30 17 8 03

03 99 71 85 M 57 68 0 20 - - M
M

M
M

M
M

0.00
0 00

29.03
29 10

29,75
29.80

.
13.7 01 14.1 36 25 04

04 96 71 84 M 57 67
56

0
0

19
6

- -
- - M M M

.
0.0D

.
29.23 29.96 11.9 36 12.2 32 5 23 05

05 85 56 71
«

N! 39
40 54 0 3 - - M M M 0.00 29.27 30A2 I.8 05 23 14 Io 7 06

6806 88 48 M
55 0 5 - - M M M 0.00 29.34 30.08 5.6 01 62 28 4 17 07

07 91 49 70 M 37
56 0 10 M M M D.00 29.31 30.06 5.8 01 6.4 24 2 16 08

09 89 60 75 M 40
M M M 0.00 29.23 29.99 2.6 36 33 21 3 14 09

09 89 55 72 M 37 55 0 7 • -
M M M 000 2329 29.98 15 33 2.6 18 10 13 4 IO

10 93 53 73 M 42 57 0 8
12

- -
M M M

.
0.00

.
29.27 30.01 2.1 35 3.2 20 20 15 2 11

11 97 56 77 M 46 60
62

0
0 16

- -
• - M M M 0.00 29.22 29.97 33 16 3.7 20 170 14 5 12

12 104 57 91
-'

M 47
48 65 0 26 - - M M M 0,00 29.10 29.83 73 22 7.9 29 260 21 13

74 9113 107 M
0 20 - • A M M M T 29-15 29.86 13 03 7.0 32 120 18 14

14 97 73 85 M 52 65
M M M 0.00 29.34 30.07 9.8 05 10.3 24 0 18 15

15 75 64 70
80

M
M

54
60

60
66

0
0

5
15

- •
- - SRA RA BR M M M 134 29.28 30.02 5.5 13 7.0 38 250 29 16

16 93 66
M 66 70 0 15 - - M M M 0.00 29.20 29.95 7.1 17 7.8 23 160 18 17

17 93 67 80
6 71 0 19 3 M M M 0.0 t 29.16 29.90 3.0 22 8.8 26 121 18

18 95 72 84
7

M
M

6
53 62 0 8 - - M M M 0.00 29.26 30A0 6.9 36 7.3 25 10 20 19

19 87 59 3
M 52 61 0 7 M M M 0.00 29.18 2994 1.1 09 1.7 12 13 8 20

20 89 54 72
1 - M M M 0.00 29.21 29.95 3.8 12 4.4 17 14 14 12 21

21 93 62 78 M 55 64 0 3
4

-
FLA M M M 0.03 29.33 30.06 7,2 36 9.6 29 21 22

22 78 60 69 M 55 61 0
1 OR M M M 0.00 2931 30.07 0.7 36 13 10 7 I3 23

23 82 49 66' M 50 57 0
0 if

- -
- M M M 0.00 29.05 29.83 5.8 20 63 24 t 17 2 24

24 97 55 76 M 48
0

61
63 0 15

•
- • M M M 0.00 28.97 29.69 2.2 33 83 22 k 17 25

25 92 67 80 M 5
M M M 0.00 29.06 29.79 5.1 07 5.7 15 14 13 14 26

26 99 61 75 M S6 64 0 10
M M M OM 29.11 29.84 3.2 05 3.7 17 5 13 7 27

27 92 66 79 M 57 66 0 14 - -
M M M 0 00 29.31 29.85 0.9 09 1.8 16 I 12 13 28

28 95 62 79 M
M

52
55

62
65

0
0

14
16

- -
NI- - rS GR RA M M

.
0.46 14 G IC 291M . 40

29 100 62 87
7 M 37 54 0 2 - M

M M 0A0 29.37 30.10 7 4 03 8A 20 3026 IDIM
30 81 53 6

923 62.1 72 50.9 62.3 0.0 12.4 dy Averages Tolols-----> M M 1.84s 29.20 29.93 2.0 1 05 1 6.2 Wouthly Average

M M M <-----De anura From Normal----> M
Greatest 24-hrPtecipitn6on: 134 Date: 16 SenLevel Pressure Date Tune

Greatest 24-hr Snowfall: M Date: M
(LST)

Degree Days Monthly SettSontoD°te Greatest Snow Depth: M Date: M
Maximum 30.20 30 0950

Minimum 29.60 25 0452
Total Deparmre Total Departure

Heating: 0 M M M 'oi'empa.32:0 Precipitation >=Aliacb:4
Cooling: 373 M M M Number of Days wi0t ------

f

e=32:

;

We Temp ^: 0 precipitation >=.10 inch:
Heavy Pot :0 Snowfall >at.0incb :M

I I
tms :

-
Data Version

•EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. Vj R
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i,t.w ;vauy rorm rage xozl

QUALITY CONTROLLED LOCAL 'Station Location: FORT WORTH ALLIANCE ARP f (53909)
CLIMATOLOGICAL DATA

FORT WORTH, TX

(filial) LaL 32.973 Lon. -97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 fL above sea level
Month: 1012011

emperomre Degree Days S
nowACe on acipitod essurNinchcs of jig )

Wind -, Speed--mph

t heltlF Batt 65 Delaces
un Ground(In) ln) ir=tens of de es D

D
a

vea n

kl A vg utvise unsel
Significant Weather

1200
UTC

t800
UTC

240D
LST 1

2400
L3T 1 Avg. Avg,

Seo eaultan Avg. m5•secomi
max

2-minute
a
t

^
g^tk

w
eating Cooling

LST LST a
n012 1

Station Level Speed D'tr pe
peed Di pee D.

a3
Bull

^
N 3vu ., =

4 5 6 7 g 9 10 II 12 13 14 15 16 17 18 19 20 23 22 23 24 25 26
1 2 3

01 82 50 66 M 38 52 0 1 - - 0 M O.0 0.00 2939 30.16 1.1 08 1.9 14 12 9 3 01

02 83 46 65
.

M 40 52 0 0 - - 0 M 0.0 ODD 2939 30.16 3.2 14 3_8 M M 12 13 02

03 67 50 69 M 42 55 0 4 - - 0 M 0.0 OAO 29.39 30.14 4.0 14 4.2 17 33 13 12 03

04 87 50 69 M 43 55 0 4 - • 0 M 0.0 0.00 29.36 30.13 2.9 16 4.0 20 1 14 15 04

05 87 57 72 M 44 57 0 7 0 M 0.0 0.00 29.27 30.03 7.7 15 BA 26 1 21 05

O6 68 67 78 M 59 66 0 13 - • 0 M 0.0 T 29.18 29.93 13.8 16 14.0 37 1 26 06
07

07 90' 73 82* M 64 70 0 17 - - 0 M 0.0 0.00 29.20 2994 16.6 15 16.8 32 15 25

08 86 63 75 M 63 6 7 0 10 - • 8:A RA BR 0 M 0.0 0.94 29.23 29.96 6.8 13 133 36 29 5 08

09 67 61 64 M 61 62 I 0 - - RA DR 0 M 0.0 1.87 29.24 29.99 52 35 6.7 23 351 17 4 09

10 76 58 67 M 511, 61 0 2 - - D M 0.0 0.00 29.23 30.00 3.1 35 3.4 15 30 10 361 10

11 83 55 69 M 57 62 0 4 - - 0 M 0.0 0.00 29.08 29.86 3.3 19 3.8 22 15 17 11

12 82 61 72 M 61 64 0 7 SRARABR D M 0.0 1.17 29.05 29.80 3.9 26 60 35 2 26 1 12

13 79 54 67 M 46 56 0 2 - - 0 taf 00 0.00 29.18 29.92 6.6 34 7.0 21 4 16 13

14 86 50 68 M 48 57 0 3 0 M 0.0 0.00 29.17 29.92 3.6 18 3.8 20 I 15 1 14

15 87 53 70 M 50 59 0 5 - - 0 M 0.0 0.00 29.26 30.00 3.1 16 33 Nl M 13 1 15

16 87 62 75 M 55 62 0 10 • • 0 M 0.0 0.00 29.20 29.96 65 19 6.9 20 14 15 1 16

17 86 6 0 74 M 57 63 0 9 - - SRA 0 M 0-0 0.26 29.01 29.76 5.2 20 11.0 38 3 29 17

16 67 51 59 M 36 46 6 0 • - 0 M 0.0 0.00 29.27 30.02 15.0 33 15.2 36 4 28 3B

19 68 4 2 55 M 33 45 10 0 - • 0 M 0.0 0.00 29.31 30.08 9.1 32 9.7 32 4 25 324 19
20 72 37 55 M 36 46 10 0 0 M 0.0 0.00 29.28 30.06 411 15 4.6 23 14 18 20

21 82 48 65 tat 46 55 0 D • - 0 M 0.0 0.00 29.28 30A6 1.6 18 23 17 150 10 17 21

22 83 54 69 M 59 64 0 4 0 M 0.0 0.00 29.20 29.96 7.2 18 73 24 190 21 17 22

23 72 54 63 M 60 62 2 0 SRA MiFG BR D M 0.0 0.87 29.27 30.01 1.8 01 3.6 39 40 29 23

24 80 Si 66 M 57 60 0 1 • • .8+1:83905 0 M 0.0 0.00 29.36 30.12 2.9 15 3.2 14 11 12 12 24

25 85 60 73 M 56 63 0 8 - • 0 M 0.0 0.00 29.18 29.95 9.7 18 9.8 31 191 21 25

26 82 59 71 M 57 62 0 6 0 Ivl 0.0 0.00 29.10 29.86 2.8 22 9.6 26 190 17 26

27 59 47 53 M 46 49 12 0 - • DZOR D M OD 0.19 29.26 30.01 12S 36 13.1 35 24 27
40 18 4 28

28 62 39 51 M 40 46 14 0 - - ' 0 M 0.0 0.00 29.47 302Z 7.4
'

35 8.0 23
0 15 1 29

29 65 34• 50• M 35 44 15 0 - - 0 M 0.0 0.00 2939 30.20 4S is 4.9 21

30 70 44 57 M 39 47 8 0 0.00 29.36 30.14 4S 18 4.7 21 180 14 7 30

31 76 40 58 M 44 52 7 0 0 M 0.0 0.00 29.34 30-13 4S 16 4.6 20 150 13 1 31

79.4 52.6 66.'0 49.4 56.9 2.7 3.6 '<-Monttil Avem es Talal--.> M M 532s 2916 3001 1.7 17 7.3 Monthly Average

3y M. ly c-- Dt FramNamnal > M

Gmatr-st 24-hr Precipitation: 2.81s Date: 08-09 Stn Level
Time

Ressme Date
(LST)

Degree Days Monthly Season to Date

Greatest 24-hr Snowfall: M Date: M

Greatest Snow Depth: M Dole: M
Maximum 30.32 29 0824

Minimum 2957 17 1926
Total Departure Total Departure Temp>m90:

}Icadng: 85 M M M MtnTcmpr-32:0 ecipitation>=.01 inch: 5s

Cooling: 117 M M M Number of Days w3th ax Temp c-32: MbtTemp GO : 0 Precipitation x.10 inch:
Heavy Fog :1 Snowfall r-1-0 inch : M

understorms :

Data Version
EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE.
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QUALITY CONTROLLED LOCAL Station Location : FORT WORTH ALLIANCE ARPT (53909) 
CLIMATOLOGICAL DATA FORT WORTH, TX 
(final) l,at. 32.973 Lon-97.318 
NOAA, National Climatic Data Center EIevation(Ground): 685 ft. above sea level 
Month: 11/2011 

emtureem DegreeDays
^ rptmhon

ressuc(lnchesofHg dam' d s p
h h il ase 65 De rses

Sun ^rwr dq ) I>^ csoFv=[enD D 
D
B

ree n e

Dep Av Avg wtrise nnse
SignfFconl Weather 1200 1

UTC
1800
UTC

2400
LST

2400
LST Avg. Avg.Sea esultan Re Avg.

max
5-second

max
2-minute

a
t 

e ax. Min vg. From
g.

Dcw 1
Wet Heating Cooling ^,1. ^ alt now ater Station Level

Speed Dir peed
peed Dlr peed ffu 

^^
p

b ^ uiv Fall uiv 
2 3 4 5 6 7 B 9 10 11 ]2 13 14 IS IG l7 18 ]9 20 21 22 23 24 25 26 

1
01 76 53 65 M 48 56 0 0 - - 0 M 0-0 0.00 29.24 30.01 11.6 17 11.3 30 I 22

ff
01 

02 77 44 61 M 50 55 4 0 - - BR 0 M 0.0 0.00 29.30 30.03 4.9 25 16.9 44
26

32
22

^l
3

02
03 

03 57 31 44 M 27 38 21 0 - • 0 M
M

0.0
0 0

0.00
0 00

2954
3729

3032
30 19

9.7
1 2

32
15

9.9
1 9 10 13 9 3 04 

04 63 25 44 M 27 38 21 0 - - 0
0 M

.
0 0

.
000

.
29.14

.
29.95

.
10.8 15

.
11.0 33 25 15 05 

05 70 42 56 M 40 49 9 0
6

• •
0 M

.
0.0

.
0.00 29.33 29.93 12,3 17 123 26 15 21 06 

06 79 63 71 M
M

60
65

63
67

0
0 8 SRARADZBR 0 M 0.0 0.28 29.15 29.91 13.7 16 13.8 35 13 22 14 07 

07 78 68 73
60 4 0 • - A 0 M 0.0 0.02 29.18 M 4.6 25 113 26 18 20 08 

08 71 50
2

61 M
M

57
35 44 14 0 - - 0 M 0.0 0.00 29.56 30.31 11.0 34 11.5 30 20 09 

09
10

60
64

4
34

51
49 M 30 41 16 0 - - 0 M 0.0 0.00 29.57 30.37 4.1 29 5.0 20 3 14 10 

11 70 38 54 M 28 43 11 0 0 M 0.0 0.00 29.29 30.10 8.9 19 9.2 29
33

17
25 7

II
12 

12 75 51 63 Jul 44 53 2 0 - - 0 M OA
0 0

0.00
000

29A8
29 02

29.87
29 77

12.0
9 9

19
20

12.1
10.3 20 21 4 13 

13 84- 62 73
'

M 54 61 0 g
9

- - 0
0

M
M

.
0.0

.
0.00

.
2960

.
29.75

.
8.2 20 8S 29 1 22 2 14 

14 81 67 74 M 62 66
64

0
0 6 - - ELA BR 0 M 0.0 0.29 28.95 29.70 2A 21 5.0 26 B 21 15 

15 83 5B 71 M
M

60
43 50 14 0 - - R 0 M 0-0 0.00 29.29 29-99 10.5 36 10.8 28 5 21 16 

16 60 42 51
4 M 29 38 21 0 - - 0 M 0A 0.00 2957 30.35 1.4 04 4.8 23 16 17 

17 56 32 4
47 13 D • - 0 M 0.0 0.00 29.23 30.06 125 17 12.6 31 23 17 18 

18 63 41 52 M 39
63 0 5 • • 0 M 0.0 0.00 29.08 29.95 11.8 1g 11.9 32 21 23 7 19 

19 78 61 70 M 59
0 • all 0 M 0.0 0.05 29.30 30.04 4.9 33 8.2 23 5 17 4 20 

20 71 47 59
9

M
M

52
46

55
48

6
16 0

-
RA RA DZ BR AZ 0 Jul 0.0 1.02 29.25 30.04 5.6 35 7.4 24 16 4 21 

21 52 45
42

4
53 M 46 48 12 0 - - R 0 M 0.0 0.00 2933 30-09 6.5 32 7.2 23 17 4 22 

22 63
3 2 M 44 48 13 0 - • R 0 M 0.0 0.00 29.47 30.25 0.1 11 0.4 6 5 I 23 

23 67 7 5
46 48 14 0 - - R1^ 0 M 0.0 0.00 29.42 30.22 6.6 14 6.9 22 4 17 14 24 

24 65 36 51 M
M 53 56 5 0 - - R 0 M 0.0 0.00 29.17 29.97 10.4 16 105 26 20 17 25 

25 69 51 60
50 9 0 - - 0 M 0.0 0.05 29.26 M 8.6 31 16.4 43 3 32 2 26 

26 65 47 56 M
M

44
19 M 23 0 - - 0 M 0.0 0.00 29.49 30.27 14.2 32 14.4 32 1 25 4 27 

27 49 35
'

42
' 0 0 M 0.0 0.00 29.33 30.14 1.0 29 1.4 13 20 10 3 28 

28 57
1
22

1
40

,
M 21 33 25 - -

0 M 00 0 00 29.44 30.22 6.6 33 7.2 23 5 16 S 29 
29 59 29 44 M 28 38 21

22
0
0

- •
- 0 M

-
0.0

.
0.00 29.36 30.17 3.6 16 4.1 15 5 13 1 1 60130 

30 59
673

26
4.0

43
55.7

M 27
42.8

37
50.2 10.5 L4 • a-Maolffi Avem es ToWls-> M M 1.72s 29.28 30.06 2.4 2t 9.1 <Monthly Average 

M M M c---De reFrom Normal- ------^ M 
Greatest 24-hr Precipitation: 1.02 Date: 21 Sea Level Press= Date Time 

Greatest24hrSnowfall: M Date M 
DegrceDnys Monthly Seasox to Date Greatest Snow DepUt: M Date: M

Maximum 3050 17 0952 
Minimum 29.62 15 1508 

Total Departure Total Departure 7emp>=90: 
Heating: 316 M M M Min Temp<_32:6 ipilauon-Alinch; 6 
Cooling; 42 M M M$. Number orDays with ----

Temp^32: inTemp<=0:0 ipitation>x,]Oinch: 
Heavy Fog : 0 Snowfall >=1,Oinch :M 

undemomu :
^ 

Data Version: 
EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. VE 
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1...uij uauy rorm rage iori

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT (53909)

CLIMATOLOGICAL DATA . FORT WORTH, TX
(ftnal) Let. 32.973 Lon-97.318
NOAA, National Climatic Data Center Elevation(Ground): 695 fl. above sea level
Mouth: 12f2011

Temperature DcgrceDays nowrlceon eipimtion ^ehcsoFHg) wind: Speed=mph

F h heit) E3ase 65 Dc rc
Sun Gconnd(W in) amrms ofde rees D

a ren

Dep Avg Avg
"'uise =set

Significant Weather
1200
UTC

1800
UTC

2400
LST

2400
LSI' Avg.

Avg
Sea ^^lon Avg.

^
5•second

m max
2-minute t

e M. Min. Avg. From .
Dew pt. Wet fkaling Coollo LST l.Sl' h ate now

I
Water - Station ^1 Speed Di peed

p
^ D-v

p
e
e

d Dir e
annal Bulb tDcp E uiv Fall FAuiv

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1g 19 20 21 22 23 24 25 26

01 63 40 52 M 44 49 33 0 - - ABR 0 M 0.0 0.01 29.39 30.15 3.0 16 4.7 18 60 14 17 01

02 56 42 49 M 44 45 16 0 - • DZ FGr BR 0 M 0.0 0.10 29.46 3D.25 5.2 Ol 6.5 20 60 16 5 02

03 64 50 57 M 52 54 8 0 BR 0 M 0.0 0.56 29.25 30.03 7.1 16 10.0 30 150 23 14 03

04 50 39 45 M 38 40 20 0 - - BR 0 M OA 1.38 29.36 30.15 8.6 36 9.2 22 0 18 4 04

05 41 33 37 ivl 30 34 28 0 - - DZSNBR 0 M M 0.48 29.44 30.22 15.4 35 15.9 35 60 25 05

06 35 25 30" M 23 29 35 0 - - NBR M M M T 2954 3035 11.2 33 13.7 24 00 20 5 06

07 47 191 33 M 23 29 32 0 - - 0 M 0.0 0.00 2951 30.35 2.6 23 3.6 16 20 10 07

08 56 30 43 M 28 35 22 0 - - 0 M 0.0 000 29.39 30.21 6.5 17 6.6 21 50 17 1 08

09 51 35 43 M 37 40 22 0 - - ZFGBR 0 M 0.0 T 2952 30.30 2.7 Di 45 18 10 14 09

10 51 31 41 M 32 36 24 D - - R 0 M 0.0 0.00 29.70 30.51 3.7 36 4,2 18 60 15 IO

11 50 29 40 M 29 37 25 D - - R 0 M 0.0 0.00 29.54 30.37 4.8 13 5.2 15 130 13 11

12 53 46 50 M 31 43 15 D - - 0 M 0.0 T 29.47 30.26 5.9 13 6.2 17 13 15 12 12

13 54 51 58 M 50 54 7 0 - • DZBRHZ 0 M 0.0 0.04 293g 30.18 8.7 13 8.9 29 23 13

14 68 60 64* M 61 62 1 0 - - SRARADZBR 0 M 0.0 0.62 29.18 29.96 10.5 17 11.8 31 25 14

15 60 42 51 M 44 47 14 0 - - SRA RA BR 0 M 0.0 1.02 29.39 30.15 6.9 01 8.0 22 120 15 30 15

36 52 33 43 M 33 39 22 0 - - A 0 M 0.0 0.07 2959 30.37 6.9 36 6.9 20 350 15 30 16

17 58 27 43 M 32 3g 22 0 - - 0 M 0.0 0.00 29.65 30.46 0.7 33 IS 14 160 7 231 17

18 59 41 50 M 38 45 15 0 - - 0 M 0,0 0.00 29.44 30.26 6S 17 6.6 20 17 15 17 19

19 63 49 56 M 50 52 9 0 - - BCFG BRR-A 0 M D.D 039 29.07 29.88 8.2 15 9.2 31 13 23 1 19

20 50 37 44 M 36 41 21 0 - - 810 0 M 0.0 0.00 29.16 29.94 9.7 27 11.4 29 70 22 20

21 56 29 43 M 33 38 22 0 - - 0 M 0.0 0.00 29.16 29.97 3.4 19 4.6 15 15 12 1 21

22 57 36 47 M 39 42 18 0 - - 0 M 0.0 0.00 29.31 30.07 5.9 31 8.0 24 1 20 22

23 43 35 39 M 31 36 26 0 • - 0 M 0.0 0.00 29.62 30.40 8.8 36 9.2 24 20 4 23

24 43 36 40 M 31 37 25 0 - - 0 M 0.0 0.02 29.62 30.43 4.2 01 4.7 16 ON 13 24

25 48 40 44 M 34 40 21 D - - A 0 M 0.0 0.01 2959 30.40 5.6 34 5.9 17 60 12 2 25

26 47 36 42 M 36 39 23 0 - - ADZBR 0 M 0.0 T 29.34 30.16 6.0 28 65 20 14 26

27 58 32 45 M 30 37 20 0 - • 0 M 0.0 0.00 2939 30.20 5.5 31 6.1 21 16 2 27

28 60 26 43 M 32 38 22 D - - 0 M 0.0 0.00 29.27 30,08 2.9 18 4.1 25 6 20 28

29 66 27 47 M 34 41 18 D - - 0 M 0.0 0.00 29.13 29.94 4.7 18 4.8 20 17 16 17 29

30 66 34 50
1

M 34 43 35 0 - - 0 M 0-0 0.00 29.24 30.01 25 36 3.2 15 3 10 1 30

31 75' 31 53 M 36 45 12 0 - 0 M 0.0 0.00 29.21 29.96 39 21 8.1 37 A 26 1134 31

55.2 l6? 2 45.7 36.3 41.4 19.1 0.0 c-Monthly Averu es Tomis-> M M 4.821 29.40 30.19 D.7 33 7.0 n tW Average,

M M i m i ^--Dc aw cFromNornvd->

Gmalest24-hr Preciphation: 1.43s Date: 03-04 ScaLevel Pressurt Dote ^^
Greatest 74-hr SnowFall: M Date: M

)

Degree Days Monthly Season to Date Giemest Snow Depth- M Date•. M Maximum 30,60 10 1024

minimum 29.69 19 1530
Total Departure To[oi Dcparnsre

Temp>=90:
Hentinge 593 M M M in'rumpe=32:11 reeipENtionr-.Olinch. 115

Caoling: 0 M M M Nuolher of Days with->
^ Ttmp <=32c Min Temp 0 Precipitation >=.10 inch:

' Heavy Fog l Snowfall x7.0 inch M
hunderstorms :I

Data Version:
^ EXTREME FOR THE MONTH • LAST OCCURRENCE IF MORE THAN ONI.+ S
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l.,%-,L) vally rorm rage 1 or 1

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT ( 53909)

CLIMATOLOGICAL DATA FORT WORTH, TX
(final) Lnt. 32.973 Lon-97.318
NOAA, National Climatic Data Center Blevation(Ground): 685 ft. above sea level
Month: O]/2012

em emture
ah euheiU

DegreeDays
Base 65De es Stin

Snow/i
Groun

ce on
d In)

cipimdo
In

ssnre(inctes of Hg
ind:Spe
it=lens o

cd=
f de

mph
crees D

0
bep p Avg unrise unset

Significant Weather
1200
UTC

1800
UTC

2400
LST

2400
LST Avg, pv8'Sea esuilan R Avg. 5-scwnd 2-minute t

. Min vg. Fr eW pl 1^'
wing Cooiing LST LST ate now ater Station Leve]

Speed D' peed
p Dir pad Dirnl

t ep E uiv Fnll F aiv

1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

01 58 36 47 M 27 39 19 0 - • 0 M 0.0 0.00 29.73 30.50 9.9 33 9.9 25 5 20 4 01

02 53 27 40 M 22 34 25 0 • • 0 M 0.0 0.00 29.65 30.65 49 35 5.4 18 61 14 4 02

03 58 23 41 M 24 36 24 0 - - 0 M 0.0 0.00 2955 30.40 8.0 17 8.2 29 170 21 17 03

04 61 32 47 M 30 38 18 0 - - 0 M 0.0 0.00 29.49 30.29 1.2 36 33 17 60 14 04

05 66 28 47 M 31 40 18 0 - • 0 M 0.0 0.00 29.40 30.22 33 21 3.8 15 250 12 05

06 73 46 60 M 44 51 5 0 - - 0 M 0.0 0.00 29.12 29.91 92 19 9.4 26 190 18 06

07 59 40 50 M 37 44 15 0 - - 0 M 0.0 0.00 29.23 29.99 5.0 32 7.2 22 40 17 07

08 53 33 43 M 43 45 22 0 - • SRA 9R 0 M 0.0 0.03 29.31 30.08 3.7 02 40 16 50 12 08

09 48 42 45 M 39 41 20 0 - - DZ BR 0 M 0.0 1.31 29.31 30.11 10.2 36 11.0 23 18 6 09

10 47 40 44 M 40 42 21 0 • - SRA RA BR 0 M 0.0 0.34 29.10 29.91 9.8 31 103 22 10 17 2 10

11 65 31 48 M 37 42 17 0 - - 0 M 0.0 0.00 29.02 29.78 5.0 34 7.7 38 40 29 4 11

12 41 23 32* M 14 27 33 0 - - 0 M 0.0 0.00 29-44 30.21 12.0 33 12J 37 29 4 12

13 57 22° 40 M 23 33 25 0 - - 0 M 0.0 0.00 29.44 30.24 3.8 22 4.6 ig 22( 15 1 13

14 66 34 50 M 27 39 15 0 - - 0 M 0.0 0.00 29.47 30.26 3.1 25 45 16 34 4 14

15 64 37 51 M 37 45 14 0 - - . 0 M 0.0 0.00 29.36 30.16 11.4 18 g13 33 1 23 8 15

16 73 58 66 M 56 59 0 1 - - 0 M 0.0 0.00 29.15 29.93 14.3 19 14-4 33 190 25 it 16

17 64 33 4 9 M 33 41 16 0 • - 0 M 0.0 0.00 29.44 30.19 9.7 34 12.7 35 29 4 17

18 55 23 39 M 26 35 26 0 - - D M 0.0 0.00 2936 30.20 1.3 19 3.8 16 1 12 18

19 71 39 55 M 35 44 10 0 - - 0 M 0.0 0.00 29.07 29.87 1.6 23 3.3 16 12 2 19

20 79- 35 57 M 42 49 8 0 • - 0 M 0.0 0.00 29.00 29.75 2.8 21 8.1 26 18 6 20

21 51 31 41 M 29 36 24 0 - - 0 M 0.0 0.00 29.19 29.99 5.4 35 8.3 25 18 21

22 77
.

40 59 M 38 48 6 0 - - aRBLDU 0 M 0.0 0.00 28.98 29.74 8.5 23 14.1 39 40 30 4 22

23 62 34 48 M 32 41 17 0 - - 0 M OA 0.00 29.28 3005 1.2 28 2.8 13 1 9 ! 23

24 66 31 49 M 39 45 16 0 - - SRARABR 0 M 0A 126 29.21 29.99 6.4 09 8.0 22 18 12 24

25 50 47 49 M 45 47 16 0 - - SRA RA DZ BR 0 M 0.0 2.65 29.10 29.90 10.4 36 11.8 32 25 OS( 25

26 58 40 49 M 40 45 16 0 • - DZ BR 0 M 0.0 0.22 29.21 29.97 8.7 30 93 23 20 2 26

27 68 36 52 M 39 45 13 0 0 M 0.0 0.00 29.22 29.98 3.8 21 9.9 33 26 4 27

28 51 29 40 M 27 35 25 0 • - 0 M 0.0 0.00 29.65 3042 6.2 36 69 22 17 S 28

29 60 28 44 M 29 38 21 0 - • 0 M 0.0 0-00 29.55 3038 4.0 19 4.1 18 1 14 I8 29

30 67 36 52 M 43 49 13 0 - - 0 M 0.0 0.00 29.34 30.16 10,0 IS 10,t 32 22 is 30

31 75 57 66" M 54 56 0 1 - 0 M 0.0 0.00 29.24 30.01 9.4 19 9.8 28 1 22 22 31

61.2 35.2 48.2 34.9 142.3 1 IC 0.1 F-•-ManUtl Avcm a Taials---> MI M 5.82s 2931 30.10 1.7 27 8.1 onrhl Are e

M M M <------De arlure From Nannd--> M

Greatest 24-hr Precipitation: 391s Date: 24-25 evul pressure Dale TimeSea l,
(LST)

Degree Days Monthly Season to Date

Greotest24-hr Snowfall: M Date: M

Greatest Snow Depth: M Date: M
Maximum 30.79 02 1053

Minimum 2958 22 1419
Total Deparove Total Departure

Max Temp >=90:
Heaung: 517 M M M Temp -32:12 Precipitation >=.01inch: 6

cooling: 2 M M M Number of Days with --•-
Temp r-32: in Tnmp <-0 :0 Precipitation r_.10 inch:

envy FOR : 0 Snowfall r_l A inch M
underxams :

Data Version:
EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE.

VE

fiTa•1/(^•\llnrnman4c .-ra Qotti»rrclcrnftharlA/rar 7lnriimnrMo\T OTl Tleilv T+'nrrn 1 1_1 htm 171'7/'X11')
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.>1k-u Uaily iromx rage sorl

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT (53909)

CLIMATOLOGICAL DATA FORT WORTH, TX
(final) Lat.32.973 Lon-97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Month: 0212012

emperature Degree Days nowllea on ipitatlon sure(inchcs ofHB
ind: Speed=t^h

nse 65 De ree Ground(In) ln ir=lens of de ecs DD
n

DD
m A g

Avg e nset
S3 mfiaant Weather

g
1200
UTC

180D
U'fC

2400
LST

2400
L

Avg.
Sea y ° A c

^5-seem ond
max

2-minuleminute
a
t

g. Fro W 'I
p .

Wet Hea6ng ooBnB ^r mer Swl,on
Level

^ ed D pe d
peed D'u pced Diormal Bulb e

p E uiv Fall E uiv

1 5 6 7 8 9 10 1 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

01 M 51 54 5 0 - - 0 M 0.0 T 29.30 30.06 2.1 27 4.1 M M 17 150 01

02

R

M 53 55 8 0 - - R 0 M 0.0 T 29.25 30.04 7.3 12 7.7 25 12 21 11 02

03 2 M 59 61 3 0 • • PLA DZ BR 0 M 0.0 0.22 29.17 29.93 63 18 12.4 28 2 22 1 03

04 8 M 38 43 17 0 - - 0 M 0.0 0.00 29.46 30.22 i39 33 14.1 29 S 22 04

05 8 M 32 37 27 0 - • 0 M 0D 0.00 2957 3036 95 35 9.8 28 21 05

06 1 M 33 39 24 0 • - 0 M OD 0.00 29.47 30.29 0.8 07 2.3 13 ! 9 06

07 1 M 39 44 14 0 - - 0 M 0.0 0,00 29.49 30.26 2.4 33 2.9 15 3 12 07

08 3 388 M 33 37 27 0 0 M 0.0 0.00 29.62 30.43 5.8 34 6.1 Ig 5 IS 08

09 2 M 37 40 23 0 - - BR HZ 0 M 0.0 0.09 29.41 30.24 5.2 16 5.4 13 1 15 1 09

10 56 33 45 M 37 41 20 0 A BR 0 M 0.0 0.03 29.44 3020 9.4 33 10.9 26 4 22 10

11 37 26x 32* M 15 26 33 0 - - 0 M 0.0 0.00 29.77 3056 105 02 11.1 29 22 11

12 40 27 34 M 18 29 31 0 - - PLA SN BR 0 M M 0.06 29.61 30.46 5.4 13 7.4 24 13 IS 1 12

13 49 33 41 M 37 39 24 0 - - SNFG+BR M M M 0.80 29.15 30.0D 6.3 15 7.5 24 13 18 13 13

14 66 44 55 M 47 49 10 0 • - Ga FG BR HZ 0 M 0.0 0.00 29.11 29.91 7.6 12 7.9 22 120 17 14 14

15 75 44 60 M 43 51 5 0 - - FG BR 0 M 0.0 0.01 29.16 29.91 5.4 23 10.0 28 21 15

16 55 411 48 M 40 44 17 0 0 M 0.0 0.00 2941 30.19 5.5 36 6.9 21 OR 14 16

17 62 43 53 M 45 49 12 0 - - BR D M 0.0 T 29,28 30.08 20 05 3.9 13 9 17

IS 53 44 49 M 45 47 16 0 - - RA BR D M 0.0 1.26 29.20 29.98 9.0 01 10.2 26 20 18

19 54 40 47 M 41 43 18 0 - - R HZ 0 M 0.0 0.00 29.29 30.09 E.6 28 4.6 16 4 13 4 19

20 66 42 54 M 42 47 11 0 - - 0 M 0.0 0.00 29.21 29.99 7.5 18 11.2 37 26
30

20

21 68 32 50 M 37 45 15 0 - - 0 M 0.0 0.00 29.22 30.02 6.2 18 6.4 23 1 17 1 21

22 77 52 65 M 41 52 0 0 0 M 0.0 0.00 28.90 29.70 7.6 23 8.7 26 20 22

23 80- 51 66^` M 34 50 0 1 - - 0 M 0.0 0.00 28.81 29.53 88 29 14.7 37 28 5 23

24 59 33 46 M 23 38 19 0 - - 0 M 0.0 0.00 29.47 30.20 85 35 9.0 25 30 18 24

25 63 33 48 M 24 39 17 0 • - 0 M 0.0 0.00 2947 30.26 7.5 18 7.8 26 37 21 l7 25

26 65 39 52 M 39 46 13 0 - - D M 0.0 0.00 29.31 30.09 10.7 17 11.0 30 1 91 23 18 26

27 68 48 58 M 49 53 7 0 - - 0 M 0.0 0.00 29.42 30.20 4.7 10 4.9 16 10 13 12 27

28 74 56 65 M 59 62 0 0 - - HR 0 M 0.0 T 29.16 29.94 12.3 17 1 13.0 38 I601 29 17 28

29 75 41 1 58 1 M 35 49 7 0 - 10 M 0.0 0.0D _j29.18 29.95 5.81 28 63 22 70 16 29

6L1 39.3 56.2 38.9 45.1 14.6 OA <-Mond>£ Averages T4GUS---> M M 1.g6s 29.32 30.11 03 24 8.2 oa0d Avera ge

M M <--De artare From Nomnal--->
Greatest 24-hr Precipitation: 1,26 Datet 18 Sea Uvel essurt

ate Time

Oremes[ 24-W Snowfall: M Date: M

Degree Days Monthly Season to Date Greatest Snow Depth: M Date: M Maximum 30.67 12 0038
Minimum 29.38 23 0624

Total Departure Total Departure Temp>=90:
Heating: 423 M M M InTemp<=32:7 tecipi3aGon>r.O1inch: 8s

Cooling: I M M M NumberofDaysvrith---•-
_32:Tempe inTamp<=0:0 rec(pitationr_.IOinah:

envy Fog ; 2 nowfa0 >=1-01och ;M
undentavns :

Data Version;
EXTREM>; FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. ^

fi7n•/!(^-\ll nr^monto nna Cn4iinrtn^nr ht^sA11/T^, Tlnn...^ nntolT f'Tl llo:t., T1n.+•n 1') '7 ht- 17/7/)fll )
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I.,-ij ually rorm rage 1 or i

QUALITY CONTROLLED LOCAL 53909PT Station Location: FORT WORTH ALLIANCE (AR ) 
CLIMATOLOGICAL DATA FORT WORTH, TX 
(final) Lat. 32.973 Lon-97.318 
NOAA, National Climatic Data Center Elevation(Grouud): 685 ft. above sea level 
Month: 03/2012 

emlureem Degree Days now!!ce on ipitafi Hinches of tlg
ind: Specd=mpb 

p
Base 65 De rees

Sun
Oroun In) In) ir-_tens ofde D 

D ahrenheit)
0 400 2400 max max a 

a
nificant WeatherSi

I200 180 2
p'vg' second5 2-minute t De

D

Av
e

g UTC UTC L.ST LST Av
^a

esuttan c Avg. - 
^ ^ n. Avg. FrUm p2 Wet Heating Caofiog ^T ^T ate now Water Stauon Level

Speed Dir p
peed Dir peed it e ^

am
w I

p uiv Fall E uiv 
7 8 9 ltl 31 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 

1 2 3 4 5 6
0 M D D.ODO 28.95 29.73 9.0 18 8.1 26 8 OlTi 

01 81 40 6f M 49 56 4 0 - -
0 M

.
000 0 0 29.03 29.76 7.4 33 11.9 25 2 20 1 02 

02 68 47 58 M 41 50 7 D - -
0 M

. .
0 0.000 29.31 30.07 4.6 32 6.0 18 15 4 03 

03 59 34i 47 M 29 41 IB 0 • -
0 M

.
0 OAD0 2936 30.13 5.7 24 6.2 20 16 04 

04 73 36 55 M 28 43 10 0 • -
0 M

,
0 0 0 00 29.43 30.21 7.0 17 7.1 30 80 23 05 

05 76 40 58 M 35 48 7 0 - •
0 M

. .
0 0 000 29.24 30.03 18.4 17 18.G 40 30 8 06 

06 72 53 63 M 49 55 2 0
0 M

..
0 T0 29.14 29.90 16.1 17 16.3 35 28 07 

07 71 63 67 M 58 61 0 2
8 0

- -
- ADZDR 0 M

.
0.0 0.19 29.36 30.08 5.2 02 14.3 40 30 08 

08 72 41 57 M 50 53 -
0 M 0.0 0.05 29.60 30.39 8.9 04 9A 30 21 09 

09 53 41 47i M 37 40 18 0 - •
BR D M 0.0 1.06 29.41 30.23 4.4 07 5.7 16 14 10 

10 52 46 49 M 40 44
51

16 0
9 0

- -
- - FG BR 0 M 0.0 0.22 29.19 29.99 4.2 19 5.8 22 16 17 11 

11 64 48 56 M 49
0 M 0.0 0.00 2921 29.97 8,1 19 6.4 21 E 14 12 

12 80 50 65 M 53 58 0 0
0 M 000 0 0 29,27 30.02 3.9 18 9.2 24 18 16 13 

13 76 62 69 M 62 65 0 4
0 M

. .
0.0 0.00 29.28 30.03 11.9 17 12.0 24 16 17 14 

14 77 66 72 M 63 66 0 7
D M 0 0.000 29.29 30.04 11.0 18 11.1 30 22 15 

15 79 67 .73 M 64 66 0 8 - -
D M

.
03 T 29.24 30.00 12.1 17 11.7 25 1 61 21 16 

16 79 66 73 M 63 66 0 8 - •
S 0 M 0.0 0.01 29.18 29.94 133 17 133 32 15 25 14 17 

17 77 66 72 M 62 65 0 7 • -
0 M 0 0.000 29.10 29.86 16.7 17 16.8 37 8 26 IS 18 

18 74 67 71 M 63 66
3

0 6
0 2

• -
- - SRARABR 0 M

.
0.0 1.70 28.92 29.67 142 17 173 53 901 36 19 

19 77 56 67 M 61 6
53 8 0 I'SRA RA BR 0 M OA 189 29-00 29.76 0.7 15 6.0 25 21 20 

20 65 48 57 M 50
49 10 0 • • 0 M 0.0 0.01 29.02 29.78 5.6 20 7.0 25 17 17 21 

21 63 46 55 M 44
0 M 0.0 0.02 29.1D 29.85 4A 23 8.4 33 26 22 

22 70 42 56 M 46 49 9 0 - -
0 M 0 0.000 29.23 29.99 1.6 25 1.9 13 9 4 23 

23 74 43 59 M 46 52 6 0
0 M

.
0 0 000 29.23 29.99 1.4 18 1.7 15 15 9 24 

24 79 45 62 M 52 57 3 0 - -
0 M

..
0 0.000 29.26 30.01 0.6 15 13 13 12 9 12 25 

25 83 50 67 M 54 59 0 2 - -
0 M

.
0 0.000 29.23 29.98 5.5 17 1.6 23 14 16 15 26 

26 BI 53 67 M 56 61 0 2 - -
0 M

.
0 0.000 29.21 29.97 7.7 17 7.9 26 21 17 27 

27 7B 55 67 M 55 60 0 2 - -
0 M

.
0 0 000 29.20 29.95 6.6 18 6S 20 13 17 28 

28 74 61 68 M 61 63 0 3 • -
ZBR 0 M

..
0.0 T 29.08 29.85 59 17 6.9 22 5 17 15 29 

29 79 59 69 M 62 64
68

0 4
0 10

- •
- BR HZ 0 M 0.0 0.06 29.02 29.77 7.0 16 7.8 21 17 16 30 

3D 82 67 75., M 66
0 B

-
- SR HZ 0 M 0.0 0.00 29.02 29.76 5.9 16 62 17 14 13 31 

31 83° 63 73
2 8

M 65 68
851:8 56 44 2A <---MOntttl A es 7otals--•-> M M 5.17s 29.20 29.96 5.7 17 39 nthl Average 

.733 52.3 6 . ..
t > h'1 

M M M c--•.--De anweFromNorma 
Greatest24-hrPreclplwUon: 3.55s Dater 19-20 cvclSeat Press= Date ^ 

Grsatcst24-hrSnowfall: M Dale: M
. ) 

maximummaximum 3051 09 1036 
Degree Days Monthly Season to Date GteateslSnow Depth: M Date: M

Minimum 2954 O2 0331 
Total Departurc Tow) Departure axTemp>-90; 

Heating: 135 M M M Min Temp <.32:0 iphatian>=.0linchtlis 
Cooling: 75 M M M Number afDays with ---- aX Tcmp<e32: - Temp <-O : 0 i9ltodao>=.f0inch: 

nryFag :0 Snowfall >=1.0 oteh : M 
derstorrns : 

Data Version:
• EXTREME FOR THE MONTH • LAST OCCURRENCE IF MORE THAN ONE. ^R 

f^lo•1/!`•1Tlr. .+*r+A+ hs nncl Cottinnnlcrnr++srlT^ivr Tl +n..** anro\T rTl Tloil^r Fnrm 1) Z l+t:
1717! )(17 )
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LI.,.U LTdlly roII17
rage a ol 1

QUALITY CONTROLLED LOCAL 3909Station Location: FORT WORTH ALLIANCE ARPT (5 )
CLXMATOLOGYCAL DATA FORT WORTH, Tac
(final) Lat. 32.973 Lon. -97.318

NOAA, National Climatic Data Center Eievation(Ground): 685 ft. above sea level
Month: 04/2012

empetatttre Degree Days nowflcean ecipimtion tessure(inchesorHg ^ s ^h
i ase65 Degrees

S^
Gmund (In) in) en o sfd D

Dn
aluc tohe )

DeP Av Avg unrfsc unscl
Significant Weather

I200
^C

1800
UTC

2400 1
LST

740n
LST Avg. Avg'

S^
csuRem Avg.

mox
5-second 2-minute'n"'

is
t

o . Min. v From g.

^'
Wet Heotiag Cdoling ^T ^T

h ae now Walcr Station Levef
Speed DG peed

Peed D'u peed D'u
mmal -lb

apt f: uiv Falt nSv

113 1 4 1 5 6 7 1 9 1 9 1 01 1 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26

66 G9 0
-

11 R BZ 0 M OA 0.00 28.91 29.65 12.3 17 12.0 30 21 17 01
01 85 67 76 M

64 6B 0 10 R11Z 0 M 0.0 0.00 2g.87 29.61 13S 15 143 29
1 1

23 12 02
7502 83 67 M

M 63 64 0 0 rSRA RA BR HZ 0 M 0.0 0.78 29.D2 29.74 3.6 12 6,7 25 1 4 17 t3 03
03 73 56 65

M 54 57 1 0 •G+BR 0 M 0.0 0.00 29.07 29.82 4.6 31 6.1 21 15 04
04 73 55 64 D M 0.0 0.00 29.10 29.g5 4.5 35 5S

[

16 12 5 05
05 75 4B 62 M 52 51 3 0

D M D 0 0 00 29.22 29.97 3.4 1D 4A 17 t4 1 06
Ofi 77 50 64 M 54 59 1 0

0 M
.
DOD 0 o 29.34 30.06 45 16 6.1 20 15 07

07 83 61 72 M 61
60

65
61

0
2

7
0 RA RA FO BR 0 M

. .
0,0 050 29.43 30.19 3.6 05 4.8 18 1S g 08

OB 68 57 63 M
61 62 l 0 FG+FG BR HZ 0 M 0.0 0.00 2935 30.13 2,0 10 3.0 12 0 9 13 09

09 71 57 64
72

M
M 6t 65 0 7 R IlZ 0 M 0.0 0.00 29.29 30.05 !.1 21 3.3 22 17 10

10 83 61
70 M 60 64 0 5 • - R HZ 0 M 0.0 0.00 29.26 30.03 4.6 13 5.6 1420 35 11

11 82 58
M 61 65 0 6 R HZ 0 M 0.0 0.00 29.18 29.94 12-7 15 135 29 17 22 1 12

12 79 62 71
0 M 0.0 0.00 29.10 29.86 13.2 17 134 31 18 22 13

13 79 66 73 M 64 67 0 B - -
HZ 0 M 0.0 T 29.97 29.72 18.6 16 18.6 47 32 14

14 80 71 76 M 66
56

69
61

0
0

11
0

- -
- - SRA RA BR HZ 0 M 0.0 0.44 29.03 29.75 7.9 20 9.3 38 26 15

15 76 53 65 M .
43 54 4 0 - - 0 M OA 0.00 29.36 30.09 4.0 OS 5.6 24 16 16

16 72 50 61 M
0 M 0.0 0,00 29,41 30.18 1.1 08 1.9 16 0.51 8 17

17 77 44 61 M 50 55 4 D - -
0 M 0 0 0.00 29.27 30.06 6,6 16 6.9 2D 15 lfi 18

18 79 51 65 M 53 58 0 0 - -
0 M

.
000 00 29.04 29.83 10.0 17 10.6 31 17 23 19

19 80 55 68 M 52 59
57

0
5

3
0 - - 1'S TSRA RA BR HZ 0 M

..
0.0 0.06 29.15 2990 8.7 35 12.6 35 !6^ 25 20

20 69 51 60 M 53
45 52 5 0 - - 0 M 0.0 0.00 29.24 30.00 3.4 36 3.8 20 50 12 2I

21 75 44 60 Ivl 0 M 0.0 0.00 29.33 30A8 6.4 35 7.4 29 1 21 22
72 81 47 64 M 46 55 1

7
0
0 0 M 0.0 0.00 29.36 30.14 0.8 01 13 18 04 10 23

23 74 41" 58' M 42 51
0 M 0.0 0.00 29.13 29.91 6.3 18 6.6 24 15 17 24

24 97 51 69 M 51 59 0 4 - -
0 M 0 OA00 28.98 29.73 11.4 18 11.9 30 18 18 17 25

25 89 65 77 M 63 69 0 12 - -
0 M

.
000 00 2899 29.73 9.4 15 9.6 23 15 18 26

26 88 68 78 M 66 70 0 13 - -
0 M

..
0 0 000 2895 29.69 153 17 15.7 32 25 S 27

27 89- 68 79'r M 62 68 0 14 - -
0 M

..
0 0 0 00 29.04 29.75 126. 17 13.0 32 15 21 26

28 86 67 77 M 63 68 0 12 - •
IZ 0 M

. .
0.0 T 29.13 29.87 .012 16 12,2 33 i8 22 29

29 86 68 77 M 63 68 0 12 - -
RHZ 0 M 0 T0 29.13 29.88 113 17 11.4 29 !7 20 17 30

30 85 71 78
795 57.7 68.6

M 67 70

51.6 62.2
0
l.l

13
4.9 <--Mondd Avem es Tntals-> M

.
M I.SOs 29.15 29.91 5.1 16 g.6 l<Month1y Averagc_

M M M <------De FromNormal----> M

Greatest 24-tar PrecipItation: 0.79s Date: 03-04 See Level Pressure Date Time
T)Greatest 24-hrSnowfall: M Date: M

Degree Days Monthly Season to Date Grootcst Snow Depth: M Date, M
Maximum 30.26 23 1003

Minimum 2951 02 155D

Total Departure Total Departure
-ex Tennis >-SO;

Heating: 34 M M M in Temp <=32:0 Precipitation >°•Ol ineh: 5s

Gboliag: 148 M M M NunrberuFDays with ---- ^x Temp<=32: •nTcnep<^ : 0 ipftationx.l0ineh:
Heavy Fog : 2 Snowfall >e1.0 inch :M

h :

Data Version:
•EXTREME FOR THC MONTH - LAST OCCURRENCE IF MORE THAN ONE. ^j

f;1P•//('•\TlnnnmP»te onri CPtrin"eke rnttvzr111/fv 1lnrrnrnPnte\T CT-) ilail-v -F'+nrrn 1?-d Mn, 1?/7/?()1?
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L,t.u liauy rorm rage i ol i

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE, ARPT (53909)

CLIMATOLOGICAL DATA FORT WORTH, TX
(final) Lat. 32.973 Lon-97.318
NOAA, National Climatic Data Center Elevalion(Gronnd): 685 ft. above sea level
Month: 05/2012

empemlure Degree Days S nowAce on cipitndon ^is,ches ofHg
ind: Speed=mph

itF b h aate 65 Degrees
un

Grottndtln In it=tens orde roes DD
a

a rcn c

Dep Avg
ae

Significant Weather 1200
^C

1800
UfC

2400
1ST

2400
fST Avg .

g Sea
esultam Res Avg.

max
5-second

mttx
2-minute

a
t

ax. 'n vg. From D^8't
p

Wet Heating Cooling LST LST ate now Water orrStati Uvel Speed Dir pee peed D'u pee Du
ormal ' Bulb e^ uiv Fall 1EQUiv

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 11 18 19 20 21 22 23 24 25 26

01 88 70 79 M 65 69 0 14 - - R HZ 0 M 0.0 OAO 29-07 29.80 16.4 17 15.8 33 1 23 61 01

02 94 69 77 M 66 69 0 12 0 M 0.0 0A0 29.08 29.61 95 17 9.7 29 17 22 02

03 93 67 80 M 66 71 0 15 - - l1 M 0,0 0A0 29.10 29.63 7.8 17 83 23 IS 17 03

04 93 71 82 M 66 71 0 I7 0 M 0.0 0.00 29.10 29.84 7.0 16 8.7 29 21 04

05 93 65 79 M 67 72 0 14 - - 0 M 0.0 0.00 29.03 29.77 10.1 16 10.9 26 21 05

06 92 74 93 M 65 70 0 is - - 0 M 0.0 0.00 2952 29.76 13.0 17 14.7 23 23 06

07 87 69 78 M 63 66 0 13 - - 0 M 0.0 T 29.12 29.83 5.0 34 8.8 29 2 22 2 07

08 70 64 67 M 58 62 0 2 - - 0 M 0.0 T 29.22 29.96 9"0 36 9.3 26 60 70 5 OB

09 83 55 69 M 48 58 0 4 - - 0 M 0.0 0.00 29.23 29.98 4.2 04 5.3 22 15 09

10 84 51• 68 M 51 59 0 3 - - 0 M 0.0 T 29.11 29.87 75 14 8.0 26 16 20 16 10

i l 76 63 70 M 62 64 0 5 - - S TSRA RA BR HZ 0 M 0.0 0.40 29.13 29.97 3.0 05 5-7 29 5l 22 4 l1

12 71 61 66s M 61 63 0 1 - - BR HZ 0 M 0.0 0.03 29.34 30.07 55 35 6.2 16 3 14 12ING1
13 92 56 69 tvt 57 62 0 4 - - 0 M 0.0 0.00 29,36 30.11 4.3 36 5.2 17 14 5 13

14 83 55 69 tvt 56 62 0 4 - - 0 M 0.0 0.00 29.29 30.05 2.6 05 3.6 20 13 14

15 65 57 71 M 54 61 0 6 - - 0 M 0.0 0.00 29.28 30.02 1.7 06 43 IS 14 IS

16 69 55 72 M 52 61 D 7 - - 0 M 0.0 0.00 29.24 29.99 0.7 15 2,7 M M 12 16

17 91 60 76 M 54 63 0 11 - - 0 Tvl 0.0 0.00 29.17 29.92 4.9 18 6.0 21 15 17

18 90 60 75 M 56 65 0 10 - - 0 M 0.0 0.00 29.09 29.94 10.3 17 10.4 31 23 16 18

19 91 67 79 M 60 67 0 14 - - 0 M 0.0 0.00 29.13 29.85 13.4 16 13.5 32 15 ( 25 15 19

20 90 68 79 tvl 59 66 0 14 - - 0 M 0.0 0.0D 29.31 30.02 6.0 14 7.2 20 13 15 14 20

21 90 58 74 M 59 66 0 9 - - 0 M 0.0 0.00 2933 30.07 2.6 05 3.7 17 12 3 21

22 94 61 18 M 58 66 0 13 - - 0 M 0.0 O.OD 29.13 2989 4.2 16 5.2 17 150 14 t5 22

23 93 71 82 M 62 69 0 17 - - 0 M 0.0 0A0 28.96 29.62 14.2 17 14.3 36 26 23

3 85 M 67 72 0 20 - - 0 M 0.0 0.00 28.85 2936 15.8 17 16.0 33 24 24
24 96 7

8 M 67 72 0 20 - - 0 M 0.0 0.00 29-07 29.76 15.0 17 15.1 32 14 24 15 25
25 96 74 5

' M 65 71 0 20 - - 0 M 0.0 0.00 29.17 29.89 12.6 17 12.9 33 14 23 26
26 95 74 85

M 62 69 0 18 - - 0 M 0.0 0.00 29-11 29.85 12.2 17 12.4 30 t 23 27
27 94 71 83

8• 68 83 M 65 71 0 18 - - SRAOR 0 M 0.0 0.211 29.07 29.81 6.2 is 10-6 51 3 37 3 28
289

65 81 M 66 72 0 16 - - S 0 M. 0.0 0.00 29.05 29.79 6.7 17 9.1 46 1 33 17 29
29 97
90 92 67 80 M 62 68 0 IS - - S TSRA RA 0 M 0.0 0.24 29.00 29.78 5S 12 13.7

[1
45 38 15 30

3E 85 65 75 M 61 6151. 0 ]0 - STSRA6R 0 M 0.0s 0.27 29.10 29.82 5.1 36 8.7 30 25 31

885 3-7 76:1 60.6 66.6 0.0 11.7 _Moothly Averages Totals--a M M. 1-22a 29.13 2987 5.2 16 9.2 on Average

M M M < D artum From Norrnal--> M

Greatest24-hrFrecipilalion: 0.4I Dole: 30-31 Sea Level Pressure Dole Time
Greetest24-hrSnowFail: M Dale! M (LST)

DegreeDays Monthly Se ason to Date Greatest SaowDepth: ivl Date:M Maximum 30.19 13 1018

Minimum 29.49 23 1824
Total Departure Total Departure axTemp>=90:

Heating: 0 M. M M [B inTemp e^32:0 eipitadon>=.Olinch:5
Cooling: 364 M M M Number of Days with ----

Temp <=32: inTemp r-0 :0 reeipitadon>= .lOlnch:

Heavy Fog : 0 Snowfall >=sli inch :M
umdcrstarms ;

Data Version:
^IiXTREMf?FORTHEMONTH -LAST OCCURRENCLeIFMOR£TllANONE. ^.

Fa...lln.\Yl.....,..-.....r.. ..,+1 nn T1.,111 Rnrm 11 G 1,+.v. 1'1/7Mf17')

TCMUD001786
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Luli valiy rorm rage i oi i

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT ( 53909)

CLIMATOLOGICAL DATA FORT WORTH, TX
(final) Lat32.973 Lon. -97.318
NOAA, National Climatic Data Center Elevation(Ground): 685 ft. above sea level
Montb: 06/2012

empemture Degree Days now/fce on cipiletion

1
1eSSU[e(inchcg oFHg

P l

=
^n

mph
ahrenLeit Base 65 De ees Groand(in) in) ir--ae s of de re 6 DD

n

^ Avg 's 'vg unrise wrser
Signilicaot weather

1200
UTC

1800
i1TC

2400.
LST

2400
LST Avg. 5^' Resultant Avg.

ran
5-second

m^
2-minmc

e
t

max. Min. vg. From QeWpu Wet Heating CaoSmg LST LST Warc Snow Water Station Level Speed D'u pad ^
p

DU peed
p

Du eNormal 8ulh e^' uiv Fall E uiv

2 3 4 5 6 7 8 9 10 il 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Dl 87 56" 72 M 52 61 0 7 - - 0 M 9A 0.00 29.17 29.93 3.0 12 5.3 16 15 12 14 01

02 99 69 84 M 61 69 0 19 • - 0 M 0A 0.00 29.08 29.81 6.9 18 7.8 25 18 15 02

03 99 74 87 M 67 72 0 22 - - 0 M 0.0 0.00 29.07 29.79 9.0 18 9,2 26 3 20 1 03

04 96 74 85 M 69 73 0 2(1 - - 0 M 0.0 0.01 29.05 29.78 4.9 17 6.3 25 14 16 04

05 96 73 85 M 66 72 0 20 - - STSRA 0 M 0.0 T 29.6! 29.74 35 02 5.0 31 3 24 3 05

06 97 69 83 M 68 71 0 18 • • TSRA BR 0 M 0.0 0.61 29.06 29.77 5.7 11 8.2 35 4 25 23 06

07 75 69 72' M 66 68 0 7 - - PLA DZBR 0 M 0.0 0.14 29.19 29.93 43 08 5.5 18 1 34 14 10 07

08 87 69 78 M 61 67 0 13 - - 0 M 0.0 0.00 29.15 29.90 43 06 5.4 18 13 08

09 94 64 79 M 65 70 0 14 - - 0 M 0.0 0.00 29.00 29.75 7.0 16 7.2 22 17 14 09

10 95 74 B5 M 68 73 0 20 - - 0 M 0.0 0.00 28.96 29.69 13.0 16 13.2 31 23 10

I1 100 73 87 M 70 75 0 22 SRA 0 M 0.0 0.02 29.08 29.78 8.3 19 11.9 44 31 2

61

11

12 89 69 79 M 64 70 0 14 - - 0 M 0.0 0.01 29.24 29.97 4.6 11 7.1 24 I 17 11 12

13 92 68 80 M 67 70 0 15 - - SRARA 0 M 0.0 0.03 29.17 29.90 6.8 14 7.9 26 21 17 13

14 96 76 86 M 68 74 0 21 - - 0 M 0,0 0.00 29.10 29.83 10.9 15 11.4 26 15 20 15 14

15 93 68 BI M 69 73 0 16 - • SRABR 0 M 0.0 052 29.16 29.88 7,6 15 9.6 31 3 24 3 15

16 95 75 85 M 68 73 0 20 - - 0 M 0.0 0.00 29.23 29.94 9.1 15 9.8 24 1 S 18 15 16

17 94 71 83 M 68 72 0 18 - - STSRA 0 M 0.0 0.02 29.14 29.89 4.6 IS 53 26 12 18 14 17

13 95 74 85 M 66 72 0 20 - - 0 M 0.0 0.0D 29.02 29.76 13.1 16 133 29 14 22 14 18

19 95 75 85 M 69 73 0 20 - - 0 M 0.0 0.00 29.08 29.90 16.8 16 17.0 36 15 28 14 19

20 95 75 85 M 68 73 0 20 - - 0 M 0.0 OMs 29.15 29.87 13.1 16 133 31 1 22 20

21 94 72 83 M 67 72 0 19 - - 0 M 0.0 0.00 29.21 29.94 3.0 14 4.8 20 1 S 12 ( 21

22 98 69 84 M 66 72 0 19 - - 0 M 0.0 0.00 29.15 29.86 1.0 03 2.6 14 1 9 22

23 98 75 87 M 64 72 0 22 - - 0 M 0.0 0.00 29.13 29.84 4.9 14 5.6 22 1 15 E 23

2 4 iDl 68 85 M 63 71 0 20 0 M 0.0 0,00 29.15 29.86 15 22 3.0 17 14 13 24

25 105 69 87 M 61 71 D 22 - - 0 M 0.0 0.00 29.09 29.82 0.4 05 3.1 M M 6s 25

26 108' 72 90 M 64 73 0 2 5 - - HZ 0 M 0.0 0.00 29.02 29.74 2.8 09 3.5 17 l] 14 1 26

27 104 63 94' M 61 73 0 29 - - 117- 0 M 0.0 0.00 M M 9.0 13 93 21 31 15 27

28 102 78 90 M 61 71 0 25 - - 0 M 0.0 0.00 29.21 29.92 70 17 7.6 M M 18 28

29 101 77 89 M 64 72 0 24 - - 0 M 0.0 0.00 29.15 29.88 7.7 1 1 11 13 29

30 99 76 88 M 66 73 0 23 0 M 0.0 0.00 29.10 29.83 6.61 _ 161 8.1 29 14 20 30

1 101.51 78.5 190.0 1 653 1.4 0.0 19.1 <-MomM Avera es [Totals-> M M o.ODS M 29.88 5.8 15 7.9 ooUJ Avera e

M Iv1 M o--- arture From Normal > M

Grcateat 24-hr Yrecipitatioo: O.OOs Date: M Sea Level Pressure Date Time
GrcatcsE 24-hr Snowfall: M Dale: M

Degree Days Monthly Season to D= Greatest Snow Depth: M Dmc: M Maximum 29.98 28 1105

T l DD
M(nimum 29.76 30 1951

otaepamuc epartureTotal
emp>=90.

Healing: 0 M M M ' Tmp <=32t 0 pn:cipitation>=.01 7neh:05
Cooling: 573 M M M I

Numbcr of Days with
<n32:-Temp in Temp <^ : 0 cipimlion>:.10 inch=

Heavy Fog :0 Snowfall >=1.0 inch :M
crSmrms :

Data Version:
EXTREME FOR TI)E MONTH - LAST OCCURRENCE IF MORE THAN ONE.

vEP.2

fan•//f`•\lln .,.. o.4n nr 1 CnMir nolcni.++n.111d. 7lnnnmo.+^\7 ('71 TN-1- l:n.•wr 1'7 F+ 1h+.rm 117P7/17f11'7
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L.L,IJ Laliy rorm rage I oI S

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT (53909)

CLIMATOLOGICAL DATA
FORT WORTH, TX

(rmal) Lat. 32.973 Lon. -97.318
NOAA, National Climatic Data Center $Ievation(Ground): 685 ft. above sea level
Month: 07/2012

emperauae DegreeDays owAccon ccipilatio m^indresOFHg md:Speed=mph
'ahrenhci0 Base65De rees

SW
Groort In in) vatcnsofdc es DD

n
t Dep A Avg unrise unse

Signifctnt WeaDter
1200
UTC

Ig00
UTC

2400 1
1.5P

240D
IST Avg- Avg'Se asWtant

1_4

1 vg.
max

5-second
mac

2-minme
a
t

Mtuc. in. Avg. From Dew p
Wet Hc:uing Cooling ^. ^T ate Snow Wotc Station 0

Level Speed pee ced D'u ced D'a e
ormal Bulb p uiv Fall B iv

p p

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Ol 97 74 86 M 67 73 0 21 • - 0 M 0.0 T 29.18 29.91 10.7 16 105 39 15( 26 15 O1

02 96 78 87 M 68 73 0 22 - - 0 M o.0 T 2923 29.96 9.4 17 10.2 25 17 17 1 02

03 99 78 89 M 62 71 0 24 - - 0 M 0.0 DAO 29.20 29.92 10.1 17 10S 26 20 03

04 100 75 88 M 65 73 0 23 - - 0 M 0.0 OAO 29.19 29.90 9.9 17 10.6 33 15 21 15 04

05 100 77 89 M 65 73 0 24 - - D M 0.0 0.00 29.20 29.92 83 16 8.7 24 16 18 05

06 tOD 76 88 M 63 77 0 23 • • 0 M 0.0 MOD 29.22 29.94 4.4 17 5.9 15s 14 12 14 06

07 103 73 88 M 64 71 0 23 - - SRA 0 M 0.0 0.06 29.23 29.95 3.4 14 5.9 44 ON 35 3 07

08 98 71 85 M 69 73 0 20 • • 0 M 0.0 0.0o 29.20 29.93 4.6 15 5.3 40 13 32 13 08

09 96 75 86 M 69 74 0 21 - - a M 0.0 T 29.16 29.99 1.2 06 5.3 26 13 21 13 09

10 94 74 84 M 69 73 0 19 - - SRA D M 0.0 T 29.15 29.88 4.8 06 5.7 29 22 7 10

11 97 72 85 M 66 72 0 20 - - 0 M 0.0 0.00 29.35 29.88 5.6 06 6.9 25 17 11

12 96 71 84 M 68 73 0 19 • - R 0 M 0.0 0.00 29.16 29.68 4.9 08 6.3 26 15 12

13 97 71 84 M 67 73 0 19 - • D M 0.0 0.00 29.20 29.92 4.6 08 55 22 12 16 13

14 97 74 86 M 66 72 0 21 - - 0 M 0.0 0.00 29.21 29.94 3.7 09 5.2 405 29 14

15 96 '72 84 M 68 72 0 19 • • 0 M 0.0 0.01 29.20 29.93 2.2 11 4.2 21 3 17 11 15

16 96 70' 83* M 67 71 0 18 - - 0 M 0.0 0.00 29.17 29.91 5.9 18 7.0 26 4 21 15 16

17 99 75 87 M 66 73 0 22 • • 0 M 0.0 0.00 29.16 29.88 7.8 17 8.5 22 17 36 17 17

18 101 74 88 M 67 74 0 23 - - 0 M 0.0 0,00 29.20 29.92 6.6 19 7.7 M M 15 14 18

19 103 75 89 M 64 72 0 24 - - 0 M 04 0.00 29.25 2998 6S 22 7.2 144 13 25 19

20 107 78 93 iv] 65 73 0 28 - - SRARA 0 M 0.0 0.07 29.21 29.94 4.D 24 7.2 47 4 36 4 20

21 109* 72 91 M 64 73 0 26 - - 0 M 0.0 T 29.14 29.86 1.0 14 3.2 30 15 23 21

22 104 78 91 M 66 74 0 24 - - 0 M 0.0 0.00 29.18 29.90 7.8 ib 9.0 24 t 20 22

23 101 79 90 M 65 73 0 25 - - 0 M 0.0 0.00 29.26 29.9T 8.9 16 9.5 28 15 18 23

24 101 77 89 M 66 74 0 24 - - 0 M 0.0 0.00 29.20 29.93 9S 18 9.9 23 17 24

25 103 80 92 M 66 74 0 27 - - 0 i.2 0.0 0.00 29.09 29.83 11.2 18 113 28 21 25

26 104 80 92 M 69 75 0 27 - - 0 i.9 0.0 0.00 29-11 29.82 6.4 39 7.9 25 16 13 26

27 102 78 90 M 68 74 0 25 - - 0 M 0.0 0.00 29.22 29.92 4.6 17 6.3 22 12 16 27

28 105 77 91 M 63 73 0 26 - - Z 0 M 0.0 0.0D 29.26 29.98 2.3 18 4.8 23 15 al 28

29 107 75 91 M 57 70 0 26 - - 0 M 0.0 0.00 29.21 29.94 4.4 20 5.8 23 15 29

30 106 79 93 M 59 71 0 28 • - 0 M OD 0.00 29.17 29.89 Co 18 73 21 15 15 30

31 108 79 94+ M 63 73 0 29 M M M 0.00 29.13 29.86 5.6 17 7.2 21 15 15 17 31

100.7 5.4 BOA 655 72.7 0.0 Z3.3 --Monthly Averages TOlals--a M M 0.14s 29.19 29.91 4.8 16 73 bly Average

M M M <-----Dc nre From Nomml--> M
Greatest 24-brPRecipitatloo:0.07 Data: 20 SeoLevel Pressure Date ^

Gteete.tt24-IVSnowfalL• M Date: M
)

DegreeDays Monthly Season to Date Greatest SnowDepth: M DatecM
Maximom30.05 28 0841

mt xl DT tl D
Minimum 29.73 25 1828

tepaeparture o aTota
Temp

Heating: 0 M M M MinTemp <=32:0 cipitationr_.01 inch:3
Cooling: 722 Iv1 M M Number of Days with

Temp <=32' in 1'cmp <=0 :0 Precipitation >=.10 incbc
Ileary Fog :0 Snowfall >=1.0 inch :M

burtdcrstonns :

Data Version:
EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. ^^

4 l0•!/('.111^n++.n<a +*o n.+ 7 Cottir nc\nn^tt...\Tdv Tl +in+ms>++to1T f 7l T1ni1+r Fnrrrr 127 htm 1'7/7/')(117
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-t-,v uany rorm rage i or i

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT (53909)

CLIMATOLOGICAL DATA FORT WORTH, TX
(rmao Lat. 32.973 Lon. -97.318
NOAA, National Climatic Data Center Elevation(Ground): 695 ft. above sea level
Month: 08/2012

emperarure Degree Days rwwAee on Precipitation
i

ssure(iohes af Hg)
"t

md: Speed=mph 
b iU au 65 De Tas Sun Ground(lo) in) Ir=lens of de reca D 

D
n

en e

m
A
^ c

, Significant Weather
1200

^C

1800

[U

2400 1

ln

2400

g

Avg,

8e°

satiau
p

ve.
f°0%5-secand -minuRin

a
I 

e ax. Min. Avg. ro e\ &'1 etW Heating Cooling
[

^
ff

T - c

a

ow Wr
2l

onSmti' L l
peedS u

Dir e D'v a onnal p Bulb °^ • uiv Fall 1 iv1 11-
eve pee 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
1

Ol 109 83 96 M 63 73 0 31 - - 0 M 0.0 O.tll] 29.08 29_81 7.7 Ig 8.7 21 15 01 
02 110 81 96* M 60 72 D 31 - - 0 M 0.0 0.00 29.03 29.74 8S 19 9.6 28 E 20 02 
03 i07 80 94 M 64 74 0 29 - - 0 M 0.0 OM 29.05 29.75 9.9 17 10.5 28 20 03 
04 305 80 93 M 64 73 0 28 - - 0 M 0.0 0.00 29.15 2985 93 18 10.1 24 10 15 04 
05 103 79 91 M 65 74 0 26 - - 0 M 0.0 0.00 29.28 29.98 3.6 16 4.8 20 1 f 14 11 05 
06 105 79 92 M 66 74 0 27 - - SRA 0 M 0.0 'f 29.22 29.95 1.8 2i 4.4 24 3 18 1 06 
07 104 78 91 M 64 73 0 26 - - A 0 M 0.0 7 29.14 29.87 2.2 21 45 21 1 15 07 
us 97 78 88 M 67 73 0 23 - - FLA 0 M 0,0 0.04 29.18 29.90 0.6 35 4.6 25 20 5 09 
09 110' 73 92 M 62 72 0 27 • • 0 M 0.0 0.00 29.09 29.92 2.9 27 5.9 22 16 09 
10 100 71 56 M 56 68 0 21 - - 0 M 0A 0.00 29.13 29.85 6.5 02 7.0 25 1 17 10 
II 98 65 82 M 51 64 0 17 0 M 0.0 0.00 29.15 29.88 2.6 10 3.7 18 10 Ill 11 
I2 107 74 91 M 62 71 0 26 • • SRA 0 M 0.0 0.02 29.11 29.83 5.1 19 6.2 43 22 31 12 
13 104 75 90 M 56 68 0 25 - - 0 M 0.0 5.00 29,17 29.89 3.6 04 5.7 23 1 16 13 
14 107 67 87 M 61 70 0 22 • • S TSR A RA BR 0 M DA 1.20 29.11 29.84 13 14 7.4 39 30 14 
15 94 69 81 M 69 73 0 16 - - 8RA RA BR 0 M 0.0 1.17 29.11 29.84 65 13 7.4 38 26 15 
16 89- 78 84 M

.
66 71 0 19 - - A 0 M 0.0 T 29.19 2991 2.1 18 5.2 26 17 IN 16 

17 99 72 86 M 69 73 0 21 - - 0 M 0.0 0.00 29.15 29.89 0.6 15 2-8 29 20 17 
18 92 68 80 M 66 70 0 15 - - S TSRA FG BR 0 M 0.0 2.79 29.14 29.86 4.9 13 75 37 17 30 18 
19 93 68 81 M 62 68 0 16 - - BR 0 M 0.0 0.00 29.16 29.90 3.6 34 4.2 22 30 17 19 
20 92 66 79 M 59 66 0 14 - - 0 M 0.0 0.00 29.18 29.92 25 07 4.6 M M 10 12 20 
21 78 64 71' M 65 67 0 6 - - RA BR 0 M 0.0 038 29.28 30.02 2.4 26 3.4 16 8 13 8 21 
22 91 61» 76 M 60 66 0 11 • • R HZ 0 M 0.0 0.00 29.28 30.02 4.6 13 4.9 18 15 15 1 22 
23 93 71 82 M 62 69 0 17 - - 0 M 0.0 0.00 29.21 29.95 8.0 15 82 M M M M 23 
24 95 73 84 M 67 72 0 19 - - 0 M 0.0 0.00 29.10 29.84 8.0 15 gS 22 15 16 14 24 
25 96 78 87 M 68 74 0 22 - - 0 M D.0 T 29.08 2980 12.8 17 12.9 31 16 22 IN 25 
26 88 74 81 M 72 75 0 16 - - FtA 0 M 0.0 0.06 29.23 29.94 43 17 5.4 18 Oi 14 26 
27 96 72 84 M 69 74 0 19 - - 0 M 0.0 0.00 29.23 29.96 3.4 02 4.0 20 14 27 
28 94 75 85 M 69 73 0 20 - - S 0 M 0.0 0.09 29.16 29.90 5.3 03 6.0 31 7 22 8 28 
29 95 68 82 M 57 67 0 17 - - 0 M 0.0 0.00 29A8 29.82 6.7 01 7.1 24 18 29 
30 97 73 05 M 61 69 0 20 - - 0 M 0.0 0.00 29.01 29.74 7.3 02 7.8 26 18 3 30 
31 99 75 87 M 65

1
72

,

0 22 - - 0 M

1

0.0 0.00 29.11 29.83 2,7 25 3.5 17 12 31 
983 73.1 85.7 63.4 70.9 0.0 20-9 . <-••••Montht Averages ToUUs--> M M 5.76s 29.15 29.87 2.1 IS 6.3 onthl Avero 
M M M Z De ure From Norn^----> M 

Gleatest24-hrprecipitnlion: 2.79 Dale: 18 See Level Pressure Date Time
Gre°tast24-hrSnowFail: M Dale: M T

)

Degree Days Moodily Season to Date Grealesl Snow Deplh: M Date: M
Moximum 30.10 22 0953

Minimum 29.66 30 1727
Total Departure Total Departure

nx Temp >=90: 
Heating: 0 M M M inTemp <=32.0 Precipitation >=.Olinch:9s 

MCoaling: 649 M M Number ofDays with --
ax Tomp -32: inTemp<=O :0 Precipitation r_.lllinch: 

eavy Fog : 0 Snowfall >=1.oinch :M 
undcmlomts : 

Data Version•
^EXTREME FOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE. ^R

-1 Q a++:.,/.e \.,++.,.t11Q.r 1lnn.,..,ef,+n1T !'Tl 1') Q 1,rw. t'7!?/7f11'7
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it,t,vLaziy rorm rage 1 01 1

QUALITY CONTROLLED LOCAL
Station Location: FORT WORTH ALLIANCE ARPT (53909)

CLIMATOLOGICAL DATA F ORT WORTH, TX
(final) Lat. 32.973 Lon-97.318
NOAA, National Climatic Data Center glevation(Ground): 685 ft. above sea level
Month: 09/2012

emperattac Degree Days nowAceon cipitation ure(inchesofHg ^ s
emplt

b it)h ase65 Dc n:es
SW

Ground(la)
'

en o
s

fd
p

D
a

a reo c

Dep v Avg
^ 1

SigoiFrcant Weather Z00
^C

I800
UTC

500
T

2400
LST Av Avg'

S0°
Resultanl es Avg.

max
5-sacond

max
2-minute

a
t

^ Maz. nt. vg. From g 't
p

Wet
lb

Heating Cooling LST 6ST
^

ale

[

ow ater Stat on
^^I

Speed Dir pee
peed Du peed Dg

c

Normal Bu 8 uiv ll uiv

2 3 4 5 6 7 8 9 10 11 12 13 14 5 16 17 18 19 2D 21 2322 24 25 26
t

01 100 78 69 M 68 74 0 24 - - 0 M

.

0 0.00 29.20 29,92 6.9 19 7,5 24 l60 14 17 01

02 100 77 89 M 66 74 D 24 - - 0
0

M
M

0
0 0

0.00
000

29.16
29 13

29.89
29 86

6.2
4 7

20 6.9
19 5.7

22
18 51 01

15 2 02
13 4 03

03 101 77 89 M 64 72 0
0

24
24

- -
- 0 M

.
0.0

.
0.00

.
29A9

.
29.82

.
5.1 18 5.9 20 15 2 04

04 102 76 89 M 65 73
0 26

-
- - 0 M 0.0 0.00 29A7 29.78 4.2 19 53 118 13 61 05

05 103 78 91 M 62 71
0 M 0 0 0.00 29.10 29,82 1,3 13 4.0 28 4 21 4 06

06 102 72 87
•

M 64
62

72
71

0
0

22
26

- -
- - 0 M

.
0.0 0.00 29.08 29.78 1.2 20 8.2 41 31 07

77 9N07104 M
61 0 7 - - D M 0.0 0.01 2931 30.03 11.1 01 11.6 38 30 08

08 85 59 72 M 51
47 58 0 5 - - 0 1v1 0.0 0.00 2932 30.07 03 35 1.4 22 3 12 1 09

09 89 51 70 M
48 60 0 9 - - 0 M 0.0 0.00 29.28 30.03 3.8 14 4.2 28 2 13 41 10

10 92 55 74
2 772

M
M 51 62 0 12 - - 0 M 0.0 0.00 29.25 29.99 7.3 15 8.2 28 18 111

11 9 6
69 81 M 61 68 0 16 - - 0 M 0.0 0.00 29.23 29.96 7.5 15 7.9 21 12 16 13 12

12 93
13 84 68 76 M 65 69 0 II - - 0 M 0.0 T 2933 30.05 4.0 31 8.7 26 20 13

14 68 62 65 M 61 62 0 0 - - DZ BR 0 M 0.0 0.28 29.42 30.17 7.8 34 7.9 2117 14 14

15 73 62 68 M 59 62 0 3 - - R TIZ 0 M 0.0 0-00 2938 30.14 3.2 32 4.4
L

14 10 15
8 16

16 71 64 68 M 63 65 0 3 - • OR 0 M 0.0 0.12 29.24 3002 1.6 17 2,0 10

17 04 64 74 M 63 66 0 9 - - BR 0 M 0.0 0.00 29.10 79.86 05 32 3.2 13 10 321 17

18 83 55 69 M Si 59 0 4 0 M 0.0 0.00 29.28 30.01 5S 01 6.2 26 16 351 18
3 19

19 87 51• 69 M 49 58 0 4 - - 0 M 0.0 0.00 29.29 30.04 4.7 18 4.8 17 1
13 t 20

20 94 61 76 M 55 64 0 13 - - 0 M 0.0 0.00 29.21 29.96 53 1B 5.8 18

21 95 64 90 M 52 63 0 15 - - 0 M 0.0 0.00 2918 2991 5.0 19 5.7 20 4 12 13 21

22 97 61 79 M 52 63 0 14 - - 0 M 0.0 0.00 29.26 30.00 2.3 22 3.6
2 5

14
16

9 22
12 1 23

23 94 59 77 M 56 64 0 12 - - 0
0

M
M

0.0
0 0

0.00
0 00

2933
29 23

30.06
29.98

20
8.8

19 .
19 9.2 24 S 16 1 24

24 96 71 84 M 58
6

68
68

0
0

19
19

- -
- - 0 M

.
0.0

.
0.00

.
29.15 29.88 12.8 18 12,8 30 20 I 25

25 95 72 84 M
M

0
63 69 0 18 - - 0 M 0.0 0.00 2920 29.93 9.6 18 9.9 28 18 1 26

26 93 73 83
27 90 70 80 M 63 69 0 15 - - 0 M 0.0 0.00 29.27 30.00 21 16 5.6 20 IS 13 27

28 66 68 77 M 66 69 0 12 - - RA 0 M 0.0 0.28 29.23 29.98 1.3 05 3.7 32 23 11 28

29 72 G 5 68
1 1

M 66 67 0 3 - - AaR D M 0.0 1.45 29.14 29.90 8.0 03 8.4 26 3 20 3 29

73 55 64'30 M 58 61 1 0 - DZ BR 0 M OA 9.D4 29.09 29.86 8.6 01 9.2 25 3 20 30

89.9 65.9 77.4 59.0 6G.1 0.0 13.1 4-MOnthl Avera es Totnis--> M M 2.16s 2922 29.96 1-7 IB 6.3 onlhl Ave e

M M M <-----De ure From Normal----> M

Gn:alesl 241trPrecipitation: 1.52s Dow 28-29 Sea Level Pressure Date ^^

Degree Days Monthly Season to Date

Grcatcst24-hr5nowfall• M Date: M

Grcatcsl Snow Depth: M Date: M Maximum 30.22 14 2132

Minimum 29.69 07 1954
Total Departure Total Deporturz ^ToKTemp>s90:

Healing: I M M M 18 SnTemp-32:0 ecipitation>=A1 iuch:6

Codin : 393 M8 M M Numberaf Days with ---
Nnz Tempe=32•' Min Temp e-0 :0 eipita6on>=.I0 inch:

Heavy Fog :0 Snowfall >=1.0 inch : M
derstonns ;

Data Version•
1'XTREl1WFOR THE MONTH - LAST OCCURRENCE IF MORE THAN ONE.
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