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DISCLAIMER 

This report describes a water right availability analysis performed to meet the requirements of 

Special Condition 5.C.7 of Water Use Permit No. 5851.  The analysis uses the methods employed 

by the Texas Commission on Environmental Quality in evaluating the legal availability of water 

for existing and proposed water rights.  Because this is strictly a water rights analysis, it reflects 

the full exercise of the terms and conditions of all water rights in the Brazos Basin held by the 

Brazos River Authority (BRA) and other water right owners.  Other considerations not included in 

water rights permits, such as drought contingency plans, infrastructure limits, operation plans, 

and contractual obligations, are not considered in the analysis.  This applies to both the BRA and 

other water right owners in the Brazos River Basin.  The results of this study are not intended to 

reflect the historical or proposed operation, including lake levels, of the BRA System or of water 

rights owned by others. 

 

EXECUTIVE SUMMARY 

The purpose of this study is to determine whether: 

• The recent drought, which began in 2008 and ended in June 2015, represents a new 

drought of record for the Brazos River Basin, and 

• The recent drought decreases the amount of water available for appropriation under 

Water Use Permit No. 5851, the System Operation Permit. 

To examine these questions, the hydrology used in the Texas Commission on Environmental 

Quality’s (TCEQ) Brazos River Basin Water Availability Model (Brazos WAM) was extended to 

cover the period from 1940 to 2015.  Previously, the hydrology had ended in 1997, well before 

the onset of the recent drought.  The extended hydrology and the model were then used to 

examine the most recent drought and the response of Brazos River Authority (BRA) System 

reservoirs to the drought, both individually and operating with the System Operation Permit.  

The findings of the study are: 
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• The recent drought is a new drought of record for Possum Kingdom Lake, Lake 

Granbury, Lake Whitney, and Lake Proctor.   

• The 1950s drought remains the drought of record for the remaining reservoirs that are a 

part of the BRA System – Lake Aquilla, Lake Belton, Lake Stillhouse Hollow, Lake 

Georgetown, Lake Granger, Lake Somerville, Lake Limestone and the proposed Allens 

Creek Reservoir. 

• Since only part of the BRA System has experienced a drought worse than the 1950s 

drought, the yield of the system operating under the System Operation Permit has not 

been reduced, and therefore 

• The appropriation for Water Use Permit No. 5851 does not need to be reduced. 

Additionally, this study shows the benefits of the System Operation Permit, which through 

flexible operation allows the BRA to adapt and respond to differences in the timing of drought 

conditions throughout the basin to both increase the reliability of the BRA’s existing supply and 

generate new supplies.  Even though some system reservoirs have lost yield, operation under 

the System Operation Permit shows no net loss to the system as a whole.  This makes the 

System Operation Permit even more valuable to the BRA and its customers than previous 

analyses have indicated. 
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1.0 INTRODUCTION 

Special Condition 5.C.7 of Water Use Permit No. 5851, also known as the System Operation 

Permit, states that: 

In recognition of current drought conditions, BRA shall perform a detailed evaluation of 

whether the recently-ended drought: (1) represents a drought worse than the drought of 

record of the 1950s in the Brazos River Basin; and (2) decreases the amount of water 

available for appropriation under this permit. BRA shall provide a report to the TCEQ 

documenting its findings within nine months after issuance of this permit. If the report 

concludes that the recently ended drought decreases the amount of water available for 

appropriation under this permit, then the amount of that reduction shall be determined 

and the appropriation amounts specified in Paragraph l.A. and 5.D.5 of this permit shall 

be correspondingly reduced. 

This report is in response to this Special Condition 5.C.7. 

1.1 BACKGROUND 

Beginning in 2008, the Brazos River Basin experienced a period of extreme drought.  Possum 

Kingdom Lake and the portion of the basin upstream of Possum Kingdom were most affected 

by the drought.  A yield study performed at the end of 2013 by Freese and Nichols, Inc. (FNI) for 

the BRA1 showed that, based on historical hydrology, as of the end of 2012 Possum Kingdom 

Lake was in drought-of-record conditions, while other BRA System reservoirs did not appear to 

be in a new record drought.   

The new drought conditions were an issue during the contested case hearing for Permit No. 

5851.  While the 2013 FNI study did identify potential new drought conditions for some 

reservoirs, it did not address the impact on the BRA System as a whole or the appropriations 

sought by the BRA with approval of Permit No. 5851, for two reasons: (a) drought conditions 

                                                      
1 Freese and Nichols, Inc.:  DRAFT Memorandum to Brad Brunett and Jim Forte of the Brazos River 
Authority, Initial Analysis of Extended Hydrology, December 19, 2013. 
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were ongoing in 2013, and (b) the hydrology in the Brazos WAM, which is required to 

determine the yield of the system, did not include the recent drought.  As proposed by TCEQ 

staff and agreed by BRA during the 2015 evidentiary hearing, BRA was required to sponsor a 

new study to address the comparative extent and the impact of the recent drought on system 

yield, once Possum Kingdom Lake had filled.  Possum Kingdom Lake filled in June 2015, 

signaling the probable end of drought-of-record conditions.  The order granting the System 

Operation Permit was issued in September 2016, initiating this study. 

1.2 PROJECT OVERVIEW 

A major part of the drought study was extending the hydrology of the existing Brazos WAM.  A 

full analysis of the potential impact of the recent drought on the BRA System and the 

appropriation in the System Operation Permit requires a model like the Brazos WAM, which is 

used by TCEQ to evaluate water rights. However, the 9-month time frame for development of 

an analysis of the impact of the recent drought on the yield of the System Operation Permit 

does not allow time for a full update of the Brazos WAM. Therefore, the approach used in this 

study included: 

• Developing approximate naturalized flows for the basin for 1998 through 2015 (to 

include the recent drought), and  

• Analyzing the yield available from the System Operation Permit using the Brazos WAM 

and the approximate naturalized flows to determine the reliable supply available from 

the System Operation Permit and the maximum annual diversion under the System 

Operation Permit including hydrologic data for the period from 1998 through May 2015. 

Because of the time limitations, the TCEQ staff agreed to this project approach.  TCEQ staff 

provided input throughout the project.   

This project is a water rights analysis and uses a modeling approach consistent with the 

approach used by TCEQ in evaluating water rights.  It uses the same tool (the Brazos WAM), and 

assumes that all permitted water rights in the Brazos River Basin are diverting at their full 

authorization, including both diversion and storage.  The only difference is that the model used 
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in the study includes return flows which are part of the authorization in the System Operation 

Permit.  Because this is strictly a water rights analysis, it should not be considered an accurate 

representation of anticipated lake levels.  Other operational considerations, such as drought 

contingency plans, infrastructure limits, operation plans, and some contractual limitations, 

which could impact lake levels, are not included in the model. 

Consistent with the assumption of full use of water rights, all System Operation Permit model 

runs assume the full appropriation specified in Water Use Permit No. 5851, without the 14% 

reduction due to reservoir sedimentation, set out in Special Condition 5.D.5.  This study does 

not examine reduction in yield due to sedimentation – only the impact of the recent drought on 

the BRA System. 

Figure 1 is a location map showing the BRA System reservoirs. 

 
Figure 1:  Location Map 
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2.0 EXTENSION OF HYDROLOGY 

The process of developing the approximate naturalized flows is described in detail in 

Attachment 1 of this report.  Attachment 1 is an update of the report describing the 

development of the original Brazos WAM naturalized flows in 2001.2 The approximate 

naturalized flows from 1998 to 2015 were developed by adjusting historical gaged flows for:  

• Diversions by water rights with permitted amounts of 1,000 acre-feet per year or more,  

• Impacts of reservoirs with current storage capacity of 10,000 acre-feet or more, and  

• Sources of return flows greater than 2 MGD (largest annual average in the period from 

1998 through 2014).  

Fully naturalized flows were developed for three gages (North Bosque River near Clifton, 

Lampasas River near Kempner, and Navasota River above Groesbeck) to demonstrate the 

conservative nature of the flow development process.  For these three gages naturalized flows 

from 1998 to 2015 were developed by adjusting historical gaged flows for: 

• Diversions by all water rights, 

• Impact of reservoirs with more than 5,000 acre-feet of authorized storage, and 

• Return flow sources greater than 1 MGD (largest annual average in the period 

from 1998 through 2014). 

A comparison of the fully naturalized flows to the approximate naturalized flows is in Section 

6.0 of Attachment 1.  This comparison shows that: 

                                                      
2 Freese and Nichols, Inc., HDR Engineering, Inc. et al.: Naturalized Flow Estimates for the Brazos River 
Basin and the San Jacinto-Brazos Coastal Basin, prepared for the Texas Natural Resource Conservation 
Commission, October 2001. 
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• Not including all water rights and return flows has little impact on flows.  Most of these 

corrections are small and have little impact on water availability. 

• Not including smaller reservoirs could have some impact on water availability, 

depending on the magnitude of the flows in the area.  This impact will be less as the 

corrections are passed downstream. 

The fully naturalized flows at the three gaged locations were included in this analysis. 

While extending the hydrology, several errors in the original Brazos WAM hydrology were 

identified. There were also cases where the method used to estimate missing hydrology 

changed as well.  These modifications slightly change the original 1940 to 1997 hydrology.  The 

modifications are described in detail in Attachment 1, the Updated Naturalized Flow Report. 

 

3.0 IMPACT OF RECENT DROUGHT ON THE BRA SYSTEM 

The impact of the recent drought was evaluated in four ways: 

• A comparison of the naturalized flows during the 1950s drought to the recent drought,  

• The impact on storage in the BRA System reservoirs operating at their permitted 

diversions,  

• The impact on the yield of the individual BRA System reservoirs (Run 3 permitting run 

conditions), and  

• The impact on the yield of the System Operation Permit. 

These impacts are discussed in the following sections. 
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3.1 IMPACT ON STREAMFLOWS 

Table 1 compares the average annual naturalized flows from 1940 to 2015 to the annual 

average from 1950 to 1956 (labeled 50s Drought Average) and the annual average from 2008 to 

2014 (labeled Recent Drought Average) for gages that are close to BRA System reservoirs.  Note 

that the average annual flows for the recent drought are significantly lower for the Brazos River 

near South Bend, near Palo Pinto, and near Glen Rose gages, and for the Leon near Hasse gage.  

These results imply that Lakes Possum Kingdom, Granbury and Proctor may have experienced a 

new drought of record.  Flows are also somewhat lower at the Brazos River near Aquilla gage, 

which is just downstream of Lake Whitney.  For other gage locations in Table 1, the annual 

average flows are lower in the 1950s drought compared to the recent drought. 

 

Table 1:  Comparison of Average Annual Naturalized Flows for Selected Gages 

WAM 
Control 
Point 

Gage Name Description 
Period 

Average 

50s 
Drought 
Average 

Recent 
Drought 
Average 

BRSB23 Brazos River near South Bend  Upstream of Possum Kingdom 585,848 511,982 188,884 

BRPP27 Brazos River near Palo Pinto  Downstream of Possum Kingdom 723,011 585,990 251,067 

BRGR30 Brazos River near Glen Rose  Downstream of Lake Granbury 1,012,213 699,041 389,599 

BRAQ33 Brazos River near Aquilla  Downstream of Lake Whitney 1,287,033 775,676 602,903 

AQAQ34 Aquilla Creek near Aquilla  Downstream of Lake Aquilla 89,896 31,097 66,659 

LEHS45 Leon River near Hasse  Downstream of Lake Proctor 118,472 56,149 31,619 

LEBE49 Leon River near Belton  Downstream of Lake Belton 501,966 137,990 266,111 

LABE52 Lampasas River near Belton  
Downstream of Lake Stillhouse 
Hollow 

231,687 67,198 128,045 

NGGE54 
North Fork San Gabriel River 
near Georgetown  

Downstream of Lake Georgetown 56,923 13,309 27,705 

GALA57 San Gabriel River at Laneport  Downstream of Lake Granger 190,419 42,824 103,836 

YCSO62 Yegua Creek near Somerville  Downstream of Lake Somerville 225,115 73,377 92,861 

NAEA66 Navasota River near Easterly  Downstream of Lake Limestone 333,788 129,930 241,177 

BRRI70 Brazos River at Richmond  Lower Basin 5,808,649 2,271,019 3,119,364 

Notes: Period Average is the 76-year period of the naturalized flows, 1940 to 2015. 

 50s Drought Average is the 7-year period from 1950 to 1956. 

 Recent Drought Average is the 7-year period from 2008 to 2014.  
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Figure 2 shows the annual naturalized flows for the Brazos River near South Bend.  A 5-year 

moving average has been added to the chart to show trends in the data.  This chart shows that 

for this gage, there are only two years in the 1950s that have very low flows – 1952 and 1956.  

Flows in 1955 are well above average.  In the more recent drought, there are four consecutive 

years of very low flow from 2011 to 2014.  Flows in 2009 are very low as well.  This chart shows 

that the more recent drought is considerably more severe than the 1950s drought. 

 

 
Figure 2:  Annual Naturalized Flows for the Brazos River near South Bend Gage 

(USGS 08088000) 
 
 
 
 
Figure 3 shows the annual naturalized flows for the Brazos River near Aquilla gage, which is 

located just downstream of Lake Whitney.  In the 1950s drought, there are two years of 

abnormally low flow (1952 and 1956), while the more recent drought has three years (2011, 

2013 and 2014).  The more recent drought is worse, but the data show a trend toward the 

1950s drought being similar in severity.   
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Figure 3:  Annual Naturalized Flows for the Brazos River near Aquilla Gage (USGS 08093100) 

 
 
 
 
Figure 4 shows the annual naturalized flows for the Brazos River at Richmond gage, which is 

located in the lower basin below all BRA System reservoirs.  Much of the existing and future 

demand expected to be met by the System Operation Permit is located near this gage.  

Although 2011 has the lowest annual flows of any year in the analysis period, the more recent 

drought is less severe than the 1950s drought.   

Figures 2, 3, and 4 demonstrate the trend on the main stem of the Brazos River from Lake 

Possum Kingdom downstream.  In the upper part of the BRA System, the more recent drought 

is the most severe.  This trend reverses as you go downstream in the basin.   
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Figure 4:  Annual Naturalized Flows for the Brazos River at Richmond Gage (USGS 08114000) 

 

 
Figures 5 through 8 show the annual naturalized flows for major tributaries of the Brazos River, 

which are the locations of most of the BRA System reservoirs.  Except for the tributaries near 

Lake Proctor (upper Little River watershed), the 1950s drought appears to be the worst drought 

in the record. 

Annual plots of all the gages in Table 1 may be found in Appendix A. 
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Figure 5:  Annual Naturalized Flows for the Aquilla Creek near Aquilla Gage (USGS 08093500) 

 

 
Figure 6: Annual Naturalized Flows for the Little River near Cameron Gage (USGS 08106500) 
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Figure 7: Annual Naturalized Flows for the Yegua Creek near Somerville Gage 

(USGS 08110000) 
 

 
Figure 8:  Annual Naturalized Flows for the Navasota River near Easterly Gage 

(USGS 08110500) 
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3.2 IMPACT ON BRA SYSTEM RESERVOIR STORAGE 

The next two sections look at the impacts of drought on individual BRA System reservoirs.  The 

charts in this section are the storage traces of each of the BRA System reservoirs assuming (a) 

the full permitted diversion at each reservoir and (b) full permitted storage without any return 

flows.  These are the assumptions used in the Full Authorization Scenario (Run 3) of the Brazos 

WAM, which is the run TCEQ uses for permitting.  As such, these storage traces represent full 

use of the appropriation for the BRA’s existing water rights associated with each reservoir.  The 

storage traces do not include potential changes in storage due to the application of the System 

Operation Permit or the BRA System Order.  With the System Operation Permit, reservoir 

drawdowns during wet to normal conditions would not be as severe, but during drought 

conditions drawdowns could be greater. 

Figure 9 shows the storage trace for Possum Kingdom Lake.  Note that the minimum content in 

1953 is about 270,000 acre-feet, while the reservoir goes dry for several months in 2014-2015. 

 

 
Figure 9:  Run 3 Storage Trace for Possum Kingdom Lake 
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Figure 10 shows the same data for Lake Granbury.  Similar to Possum Kingdom Lake, the more 

recent drought has much lower storage than the 1950s drought.  The only difference is that 

instead of the reservoir going dry, there is a small amount of storage left at the lowest point in 

the record.   

 

 
Figure 10:  Run 3 Storage Trace for Lake Granbury 

 

 

Figure 11 shows the storage trace for the BRA’s portion of the storage in Lake Whitney.  (The 

BRA only has the right to use about 8 percent of the modeled storage in the reservoir using Run 

3 original capacity assumptions.  The remaining storage is associated with hydropower 

generation and does not have a Texas water right.)  The lowest point in the storage trace is 

28,391 acre-feet in November 2011.  Storage volumes in March 1952 and September 2013 are 

almost as low.  Although the recent drought may be a little worse than the 1950s drought for 

Lake Whitney, it is not much worse. 
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Figure 11:  Run 3 Storage Trace for Lake Whitney 

 
 
Figure 12 is the Run 3 storage trace for Lake Aquilla.  Lake Aquilla is located to the east of Lake 

Whitney, on a tributary of the Brazos River that joins the main stem of the river just below Lake 

Whitney.  The storage trace for this reservoir shows that the drought of the 1950s is still the 

drought of record for this reservoir, even though it is in the same general area as Lake Whitney.   

Figure 13 shows the storage trace for Lake Proctor operating under Run 3 conditions.  There are 

several significant drawdown periods for this reservoir, with the lake going completely dry for 

three months in 1954-1955, for 3 months in 2011, and 8 months in 2014-2015.  It appears that 

the more recent drought is the worst drought in the record.   

Figure 14 is the Run 3 storage trace for Lake Belton.  This storage trace is for the full storage in 

the reservoir, including both the BRA storage and storage associated with CA No. 12-2936, held 

by the U.S. Department of the Army.  This storage trace clearly shows that the 1950s drought is 

the worst drought in the simulation.   
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Figure 12:  Run 3 Storage Trace for Lake Aquilla 

 

 
Figure 13:  Run 3 Storage Trace for Lake Proctor 
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Figure 14:  Run 3 Storage Trace for Lake Belton 

 

Figure 15 is the Run 3 storage trace for Lake Stillhouse Hollow.  For this reservoir, the worst 

drought remains the drought of the 1950s.  Under Run 3 conditions, the reservoir goes dry in 13 

months between January 1952 and February 1957.   

Figure 16 is the storage trace for Lake Georgetown operating under Run 3 conditions.  Using 

these assumptions, the reservoir goes dry for 5 months in 1951 and 1952, 8 months in 1956 and 

1957, and 7 months in 2014 and 2015.  Because there are more months that the reservoir is dry 

in the 1950s, it appears that the 1950s is the worst drought in the analysis period.   

Figure 17 is the Run 3 storage trace for Lake Granger.  For this reservoir, the 1950s drought is 

much worse that the recent drought.  The reservoir goes empty for 6 months in the 1950s. 

Figure 18 is the Run 3 storage trace for Lake Somerville.  For this reservoir, the 1950s drought is 

clearly the drought of record. The reservoir goes dry for 5 months in the 1950s. 
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Figure 15:  Run 3 Storage Trace for Lake Stillhouse Hollow 

 

 
Figure 16:  Run 3 Storage Trace for Lake Georgetown 
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Figure 17:  Run 3 Storage Trace for Lake Granger 

 

 
Figure 18:  Run 3 Storage Trace for Lake Somerville 
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Figure 19 is the Run 3 storage trace for Lake Limestone.  For this reservoir, the lowest storage 

occurs in February 1957, so the 1950s drought is the worst drought in the record.  However, the 

storage is almost as low in December 1964.   

Figure 20 is the Run 3 storage trace for the proposed Allens Creek Reservoir.  The lowest 

storage point in the reservoir is in March 1952, making the 1950s drought the drought of 

record.   

 
 
 
 

 

 
Figure 19:  Run 3 Storage Trace for Lake Limestone 
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Figure 20:  Run 3 Storage Trace for Allens Creek Reservoir 

 

Figure 21 shows the total volume of water in storage in the BRA System throughout the Run 3 

simulation of all the reservoirs operated independently at their permitted diversions.  Note that 

there are three minimum storage points: 

• October 1952 is the lowest storage point, with a combined system storage of 780,899 

acre-feet.  This point occurs 66 months after the last point the system is completely full 

in May 1947. 

• January 1957 has 784,936 acre-feet of water in storage.  This point occurs 50 months 

after the previous minima and 116 months after the last point the system is completely 

full, and the system storage remains low throughout those months.   

• October 2014 has 783,504 acre-feet of water in storage.  This point occurs 87 months 

after the system was full in July 2007.  It should be noted that the system is almost full in 

May 2008, with only 2,126 acre-feet of empty storage.  If this point is used, then the 

drought period is 10 months shorter. 
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Figure 21:  Total BRA System Storage Run 3 

 
 
 
 
Looking at the total storage in the BRA System, the worst drought for the system is the period 

from May 1947 to January 1957.  It is the longest period of drawdown and includes the lowest 

point in the system storage.  It is also interesting to note that the minimum storage of the 

system as a whole is over 780,000 acre-feet.  This implies that even though on an individual 

reservoir basis there is very little unpermitted yield under Run 3 assumptions, for the system 

there is additional yield available. 

Figure 22 and Figure 23 divide the total system storage into three subsystems: 

• PK-Granbury-Whitney which consists of the combined Run 3 storage of Lake Granbury, 

Possum Kingdom Lake, and the BRA’s portion of the Lake Whitney storage. 
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Figure 22:  Comparison of System Storage 1950s Drought 

 

 
Figure 23:  Comparison of System Storage Recent Drought 
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• Little River which consists of the five reservoirs – Lake Proctor, Lake Belton, Lake 

Stillhouse Hollow, Lake Georgetown and Lake Granger -- -  on tributaries of the Little 

River. 

• Rest of System which is the remaining four reservoirs – Lake Aquilla, Lake Limestone, 

Lake Somerville and Allens Creek Reservoir.  

Figure 22 shows several interesting characteristics of the 1950s drought: 

• The drought for the Little River subsystem begins in 1947 and the system does not refill 

until 1957. At its lowest point in early 1957, the Little River subsystem has about 74,000 

acre-feet of water in storage. 

• The worst period for the PK-Granbury-Whitney subsystem begins in 1951 and reaches 

its lowest point in 1953.  After that, this subsystem is relatively full for the remainder of 

the 1950s drought.  At its lowest point in April 1953, this subsystem has about 367,000 

acre-feet of water in storage. 

• The Rest of System begins its worst drought in 1950, several years after the Little River 

subsystem enters drought conditions, but almost a year before the PK-Granbury-

Whitney subsystem.  At its lowest point in early 1957, the Rest of System has about 

54,000 acre-feet of water in storage. 

Figure 23 shows the characteristics of the recent drought: 

• The Little River subsystem is last full in September 2007, but almost fills in 2008, 2010 

and 2012.  At its lowest point in the recent drought, the subsystem has almost 300,000 

acre-feet of water in storage. 

• The worst period for the PK-Granbury-Whitney subsystem begins in 2010.  At its lowest 

point, this subsystem has 46,311 acre-feet of water in storage.   

• The worst period for the Rest of System begins in July 2010.  At its lowest point in 

December 2011 this subsystem has about 204,000 acre-feet of water in storage.  When 
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the other two subsystems are at their lowest point at the beginning of 2015, these 

reservoirs have already begun recovering from a low of about 400,000 acre-feet at the 

end of 2014. 

The Run 3 storage traces discussed in this section show that Possum Kingdom Lake, Lake 

Granbury, Lake Proctor and possibly Lake Whitney have a new drought of record in the 2008-

2015 drought.   For the eight remaining BRA System reservoirs, the worst drought remains the 

1950s drought.  

When examined as a whole, the minimum storage in the BRA System is similar in the 1950s 

drought and the recent drought, although the 1950s drought appears to be of longer duration.  

Dividing the BRA System reservoirs into three different subsystems shows that these different 

subsystems react slightly differently to drought conditions.  This indicates that, through system 

operation, these reservoirs can be operated to create additional yield.  This is discussed in 

Section 3.4. 

 

3.3 IMPACT ON INDIVIDUAL RESERVOIR YIELDS 

Table 2 shows the firm yield of the BRA System of reservoirs assuming TCEQ Full Authorization 

(Run 3) conditions (all rights diverting at their full authorization, original storage-area 

characteristics and no return flows).  The firm yield of the system is about 39,000 acre-feet per 

year less than the total authorizations, with most of the reduction occurring at Possum 

Kingdom Lake.  

The yields in Table 2 are limited to the authorized diversion in the reservoir’s water right.  There 

is a small amount of additional yield under Run 3 conditions in Lake Whitney, Lake Belton, Lake 

Limestone, and Allens Creek Reservoir that could be accessed either through the BRA’s System 

Order or through the System Operation Permit, but it is not included in Table 2.   
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Table 2:  Firm Yields of BRA System Reservoirs, Full Authorization (Run 3) Conditions 

Reservoir 
Authorized 
Diversion 

(Ac-Ft/Year) 

Firm Yield 
(Ac-Ft/Year) 

Critical 
Period Start 

Critical 
Period End 

Possum Kingdom 230,750 208,960 Oct-10 Mar-15 

Granbury 64,712 64,712 May-12 Feb-15 

Whitney 18,336 18,336 Mar-11 Nov-11 

Aquilla 13,896 13,896 Jun-53 Mar-57 

Proctor 19,658 15,430 Apr-12 Feb-15 

Belton 100,257 100,257 Jun-47 Feb-57 

Stillhouse Hollow 67,768 61,660 Jun-47 Feb-57 

Georgetown 13,610 11,095 Jun-48 Feb-57 

Granger 19,840 17,860 Jun-48 Feb-57 

Somerville 48,000 45,630 Jul-50 Feb-57 

Limestone 65,074 65,074 Jun-53 Feb-57 

Allens Creek 99,650 99,650 Dec-50 Mar-52 

Total 761,551 722,560 -- -- 

Firm Yields are limited to the Authorized Diversion. 
Critical Period Start is the month after the reservoir was last full at the beginning of the worst drought in the 
simulation. 
Critical Period End is the month with the greatest drawdown, which always occurs during the worst drought in the 
simulation. 

 
 

3.4 IMPACT ON SYSTEM YIELD 

This section describes the impact of drought on the yield of the BRA System operating with the 

System Operation Permit as described in the BRA’s Water Management Plan3,4 (WMP).  The 

modeling in the WMP used several variations of the TCEQ’s Brazos WAM, modified to include 

the System Operation Permit (Water Use Permit No. 5851).  The appropriation models (also 

referred to as the Firm Use Scenarios) were used as the basis for the appropriations found in 

the System Operation Permit.   

The appropriation modeling used for the permit has all the BRA customers diverting their full 

contract amounts, plus projected future demands identified in the 2012 State Water Plan.  The 

                                                      
3 Brazos River Authority:  Water Management Plan for Water Use Permit No. 5851, May 2014.   
4 Brazos River Authority:  Technical Report in Support of the Water Management Plan for Water Use Permit 
No. 5851, May 2014. 
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modeling is described in detail in the Technical Report in Support of the Water Management 

Plan.   

In the Water Management Plan, the appropriation of water by the System Operation Permit 

was analyzed under four demand scenarios.  These scenarios were designed to determine the 

impact of Allens Creek Reservoir and the proposed expansion at the Comanche Peak Nuclear 

Power Plant (CPNPP) on the potential use of appropriations by the BRA under its other water 

rights and the System Operation Permit.  Four different demand levels are used in the 

scenarios, referred to using the letters A through D.  The demands change because of 

assumptions about the CPNPP expansion and the presence of Allens Creek Reservoir.  These 

projects are addressed separately because of their significant impact on water supply.  Demand 

levels A and C do not have the CPNPP expansion.  Demand levels B and D assume that the 

CPNPP expansion is in place.  Demand levels A and B do not have Allens Creek Reservoir, while 

demand levels C and D assume that supplies are available from this source.  Each of these 

demand levels has a different associated maximum diversion under the System Operation 

Permit, as well as the maximum yield of the system.  These are summarized in Table 3.  This 

table also includes the WMP run name that is the basis of the yield and diversion amounts.  The 

maximum System Operation diversions were incorporated into Water Use Permit No. 5851, the 

System Operation Permit. 

Table 3:  Demand Scenarios Used in Appropriation Modeling 

Demand 
Level 

WMP Run 
Name 

CPNPP 
Expansion 

Allens 
Creek 

Reservoir 

Maximum 
SysOps 

Diversion 
(acre-feet per 

year) 

System Yield 
(acre-feet per 

year) 

A Firm 3 N N 381,068 947,660 

B Firm 6 Y N 344,625 939,365 

C Firm 9 N Y 516,955 1,090,660 

D Firm 12 Y Y 482,035 1,086,365 
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Evaluation of the impact of the more recent drought on the BRA System and the System 

Operation Permit required extension of the hydrology of the Brazos WAM to include the more 

recent drought.  Extension of the hydrology is described in Section 2.0 of this report, with more 

detailed information in Attachment 1.  This hydrology was added to the existing appropriation 

models.  Running these models without modifications resulted in significant shortages for 

demands on the main stem of the Brazos River during the more recent drought, from Possum 

Kingdom to the Gulf of Mexico.  There were no shortages or very small shortages for demands 

located on tributaries or at tributary reservoirs.  In fact, at the end of the recent drought there 

was a significant amount of water in storage in tributary reservoirs, particularly in the Little 

River subsystem.   

On examining these results, it became apparent that the operating rules incorporated into the 

original model, which were based on the characteristics of the 1950s drought, were not 

appropriate for the recent drought.  Specifically, in the 1950s drought: 

• All the water in the Little River subsystem is used to meet demands at the reservoirs and 

directly downstream of the reservoirs, upstream of the confluence of the Little River 

with the main stem of the Brazos.  Because of the length of the 1950s drought for this 

subsystem, all the water in the Little River subsystem must be used to meet local 

demands during the 1950s drought. 

• There is more water in storage in the PK-Granbury-Whitney subsystem at the end of the 

1950s drought than in other parts of the basin.  The operating rules in the original model 

take advantage of this to meet demands in the lower basin at the end of the 1950s 

drought.   

Figure 24 illustrates the application of these operating rules.  This figure shows the 1950s 

drought storage trace from the Demand Level C run (Firm 9), divided into the three subsystems 

used for Figure 22 and Figure 23.  Note that there are two low points in the 1950s drought, one 

in 1952-1953 and the second in 1956 and the beginning of 1957.  The storage for PK-Granbury- 

Whitney and Rest of System are close to zero in the first low point, while in the second low 
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point, the Little River subsystem and Rest of System are close to zero.  About 200,000 acre-feet 

of water is in storage in the PK-Granbury-Whitney subsystem at the end of the 1950s drought. 

Figure 25 shows the results when these operating rules are applied to the more recent drought.  

Toward the end of the drought, the PK-Granbury-Whitney subsystem goes dry, and there is not 

enough water in the Rest of System to meet main stem demands.  However, there is a 

significant amount of water in the Little River subsystem.  The operating rules developed for the 

1950s drought do not make use of this storage because all the Little River water has been 

reserved for local use.  With these original operating rules, additional yield can be generated 

through system operation, but not as much as when considering only the 1950s drought.  Yield 

runs with the existing operating rules are found in Table 4. 

In actual operation, the BRA would take advantage of the water in storage in any part of its 

system to meet demands in other parts of the system.5  This concept forms the basis for 

developing additional supply from system operation – water available in other parts of the 

system during drought periods is used to meet demands elsewhere where supplies are less 

plentiful, creating additional supplies.  Figure 26 shows the subsystem storage traces for revised 

operating rules that (a) use the Little River subsystem during drought, and (b) rely less on the 

PK-Granbury-Whitney subsystem.  These revised operating rules were incorporated into the 

appropriation models and new yield runs were made based on the recent drought.  Applying 

the revised operating rules, the full diversion amount for all demand scenarios can be met 

during the recent drought, as shown in Table 4.  Model code for the new setups may be found 

in Appendix B. 

 

                                                      
5 In support of the concept of operating the BRA reservoirs as a system, and conforming with BRA’s 
approved Water Management Plan, TCEQ has granted amendments to the BRA’s existing reservoir water 
rights allowing for more flexible operation in the system context, specifically by removing a restriction 
that all system reservoirs must be at less than 30% for System Order use. 
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Figure 24:  Subsystem Storage Demand Level C Model using Original Drought Operating Rules 

 – 1950s Drought 
 

 
Figure 25:  Subsystem Storage Demand Level C Model using Original Drought Operating Rules 

 – Recent Drought 
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Figure 26:  Subsystem Storage Demand Level C Model using Revised Drought Operating Rules  

– Recent Drought 
 
Table 4 shows the impact of the recent drought on the gain in yield due to system operation.  

The columns in Table 4 contain the following information: 
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• Yield with Original Hydrology is the additional yield due to the System Operation Permit 

using the original hydrology from 1940 through 1997.  These values are from Table 2.13 

of the Technical Report in Support of the Water Management Plan for Water Use Permit 

No. 58514 and represent the uncommitted yield from the system after accounting for 

existing contracts and commitments from the regional water plans.   

• Yield with Extended Hydrology, Original Operating Rules is the yield from the System 
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uncommitted yield has been reduced until there are no longer any shortages.  These 

values are considerably lower than the original yields.  However, in all scenarios the BRA 

would still be able to meet existing contracts and the demands included from regional 

water plans.   

• Yield with Extended Hydrology, Revised Operating Rules applies the revised operating 

rules that use less water from the PK-Granbury-Whitney subsystem and more water 

from the Little River subsystem.   

The yields in columns 3 and 5 of Table 4 are the same, showing that the yield with the revised 

operating rules during the recent drought is the same as the yield determined with the old 

operating rules during the 1950s drought.  Since there is no reduction in yield, the 

appropriation amount stays the same and the appropriation for the System Operation Permit 

does not need to be reduced.   

 
Table 4:  Impact of Drought on Additional Yield Due to System Operation 

(values in Acre-Feet per Year) 

Demand 
Level 

Description 
Yield with 
Original 

Hydrology 

Yield with 
Extended 

Hydrology, 
Original Operating 

Rules 

Yield with 
Extended 

Hydrology, 
Revised Operating 

Rules 

A Without CPNPP expansion or Allens Creek 246,650 123,150 246,650 

B 
With CPNPP expansion, without Allens 
Creek 

175,650 41,650 175,650 

C 
Without CPNPP expansion, with Allens 
Creek 

291,000 188,900 291,000 

D With CPNPP expansion and Allens Creek 224,000 1,000 224,000 

 
 
Applying the revised operating rules, there are some shortages during the 1950s drought.  

These shortages vary from a few months in the scenarios without the CPNPP expansion 

(Demand Scenarios A and C) and occur more frequently in the scenarios that include the CPNPP 

expansion (Demand Scenarios B and D).  At this time, a model setup has not been developed 



Brazos River Basin Drought Study 
Brazos River Authority 
 

 34 

that meets demands in both droughts.  Doing so will require a significant revision to the model 

code. 

The revised operating rules result in diversions and uses of stored water that exceed the 

maximum annual use limits from the Water Management Plan for several reservoir reaches.  

These maximum use limits are based on maximum diversions assigned to the System Operation 

Permit based on the original operating rules.  The maximum use limits were incorporated into 

the original WMP for informational purposes only – they were not intended to describe the 

maximum water available for use under the System Operation Permit.6  The original operating 

rules did not use the Little River subsystem to meet demands in the lower basin.  As a result, 

the maximum use by the System Operation Permit from Little River reservoirs is very low.  For 

example, for Lake Belton it is only 14,859 acre-feet per year.  In the new drought, where there 

is considerable water available in the Little River subsystem, Lake Belton can provide well over 

100,000 acre-feet for system operation in some years.  Without making use of this available 

water, demands could not be met at the levels incorporated in the appropriation models. 

At this time, the model code cannot limit diversions from a particular reservoir once the 

diversion limit has been reached.  The modeling relies on the reservoir system operation built 

into the Water Rights Analysis Package (WRAP) code, which is based on the modeled storage of 

the various system reservoirs.  Using this structure, it is not possible to cut off diversions from 

one of the BRA System reservoirs based on an annual diversion limit.  The code could be 

modified to apply these maximum annual use limits.  However, doing so would require 

significant modification to the model code and the overall WAM model structure.   

The maximum use diversion reach limits for non-reservoir reaches have been incorporated into 

the model so that run-of-the-river water appropriated by the System Operation Permit does 

not exceed those limits. 

                                                      
6 Because the maximum annual use limits for each reach were incorporated into the WMP as enforceable 
operational limitations, BRA must comply with those limitations unless modified in a future revision of the 
WMP or it is determined that the reach use limitations do not apply to stored water. 
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4.0 SUMMARY AND RECOMMENDATIONS 

This study is in response to Special Condition 5.C.7 of Water Use Permit No. 5851, the System 

Operation Permit.  The study addresses whether the recent drought: 

• Is worse than the drought of the 1950s, and 

• Decreases the amount of water available for appropriation by the System Operation 

Permit. 

Based on the results discussed in Sections 3.1 and 3.2, the recent drought is worse than the 

drought of the 1950s for the following reaches, as defined in the BRA’s Water Management 

Plan: 

• Possum Kingdom Lake 

• Possum Kingdom Lake Dam to Palo Pinto gage 

• Palo Pinto gage to Dennis gage 

• Dennis gage to Lake Granbury Dam 

• Lake Granbury Dam to Glen Rose gage 

• Glen Rose gage to Lake Whitney Dam 

• Lake Proctor. 

This affects four of the twelve BRA System reservoirs considered part of the System Operation 

Permit: 

• Possum Kingdom Lake 

• Lake Granbury 

• Lake Whitney 

• Lake Proctor. 

For all other reaches and reservoirs, the drought of the 1950s remains the worst drought in the 

period between 1940 and 2015. The recent drought is the worst drought for only the western 

part of the Brazos Basin.  For most of the BRA System reservoirs and the locations with the 
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largest present and future demands, the 1950s drought remains the worst drought in the 

record.   

Section 3.4 examines the yield of the BRA System.  By taking advantage of the operational 

flexibility of Permit No. 5851, the models used to support the appropriation for the System 

Operation Permit show that the demands in the models can be fully met for all four demand 

scenarios incorporated into the permit.  Since the diversion amount is not reduced, the 

maximum appropriation in the System Operation Permit does not need to be reduced. 

This study illustrates the benefits of the System Operation Permit and system operation in 

general.  Figure 22 through Figure 26 illustrate the differences in the timing of critical drought 

conditions.  Even in the 1950s drought, in the PK-Granbury-Whitney subsystem the worst of the 

drought is over well before the rest of the basin.  The benefit of system operation is that it 

allows the flexibility to take advantage of these differences in timing to increase the reliability 

of a water supply, and this creates additional firm water supply.  This concept is clearly 

demonstrated in the BRA System.  Even though the new drought has significantly reduced the 

firm yield available from four reservoirs in the BRA System, the most significant being Possum 

Kingdom Lake, the ability to operate as a system results in no net loss of yield for the system as 

a whole. 
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Figure A-1: Annual Naturalized flows for the Brazos River near South Bend Gage (USGS 08088000) 

 

 
Figure A-2: Annual Naturalized flows for the Brazos River near Palo Pinto Gage (USGS 08089000) 
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Figure A-3: Annual Naturalized flows for the Brazos River near Glen Rose Gage (USGS 08091000) 

 

 
Figure A-4: Annual Naturalized flows for the Brazos River near Aquilla Gage (USGS 08093100) 
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Figure A-5: Annual Naturalized flows for the Aquilla Creek near Aquilla Gage (USGS 08093500) 

 

 
Figure A-6: Annual Naturalized flows for the Leon River near Hasse Gage (USGS 08099500) 
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Figure A-7: Annual Naturalized Flows for the Leon River at Gatesville Gage (USGS 08100500) 

 

 
Figure A-8: Annual Naturalized Flows for the Leon River near Belton Gage (USGS 08102500) 
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Figure A-9: Annual Naturalized flows for the Lampasas River near Belton Gage (USGS 08104100) 

 

 
Figure A-10: Annual Naturalized flows for the North Fork San Gabriel River near Georgetown Gage 

(USGS 08104700) 
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Figure A-11: Annual Naturalized flows for the San Gabriel River at Laneport Gage (USGS 08105700) 

 

 
Figure A-12: Annual Naturalized flows for the Little River at Cameron Gage (USGS 08106500) 
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Figure A-13: Annual Naturalized flows for the Brazos River near Bryan Gage (USGS 08109000) 

 

 
Figure A-14: Annual Naturalized flows for the Yegua Creek near Somerville Gage (USGS 08110000) 
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Figure A-15: Annual Naturalized flows for the Navasota River near Easterly Gage (USGS 08110500) 

 

 
Figure A-16: Annual Naturalized flows for the Brazos River at Richmond Gage (USGS 08114000) 
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Appendix B – Model Code 
Brazos River Authority 
 

B-1 

Demand Level A – Revised Operation 
 
**  Put in a small Type 3 right for using Proctor 

WR516031  16000.    MUN220120301   3   2  0.0000                   BLNT2_LS_MUN2   C5160   BE_LS 

WSBRABEL 445600.                               0               3      -1 

OR516031 

**WSPRCTOR  59400.                            1000 

WSPRCTOR  59400.                           10000 

 

 

**  Shared demand with Stillhouse (Stillhouse-Georgetown pipeline) 

WR516231  26000.    PIPE20120301   1   2  0.0000                GGLTSTIT_SYS_MUN   C5162 GTSH_LS 

**WSGRGTWN  37100.                           31841 

WSGRGTWN  37100.                           37000 

 

 

**  System demand at Rosharon 

** 

WRBRRO72  272000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  SYSOPS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.3     1.5       0       0       0  

WSGRNBRY 155000.                               0 

OR515631   46500     1.5     1.0       0       0       0          

WSPOSDOM 724739.                             100 

OR515531  218922     1.0     1.0       0       0       0 

WSGRNGER  65500.                               0 

OR516331   19650     1.0     0.5       0       0       0          

WSSTLHSE 235700.                               0 

OR516131   70710     0.1     0.5       0       0       0 

WSBRABEL 445600.                               0               3      -1 

OR516031  137280     1.0     1.0       0       0       0 

WSAQUILA  52400.                            1000         

OR515831   15720     1.0     1.0       0       0       0   10000      



Appendix B – Model Code 
Brazos River Authority 
 

B-2 

Demand Level B – Revised Operation 
 
**  Put in a small Type 3 right for using Proctor 

WR516031  16000.    MUN220120301   3   2  0.0000                   BLNT2_LS_MUN2   C5160   BE_LS 

WSBRABEL 445600.                               0               3      -1 

OR516031 

WSPRCTOR  59400.                            4000 

OR515931                                                     800 

**OR515931                                                     800 

 

 

**    downstream irr - System demand 

WRW12421    540.    IRR420120302   2   2  0.0000                    NAVBR_DS_IRR   C5164   SO_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     1.0       0       0       0          

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0      -1       0       0       0          

WSPOSDOM 724739.                               0 

OR515531  218922     0.5      -1       0       0       0 

**OR515531  218922     0.5     1.0       0       0       0 

WSPOSDOM 724739.                               0 

OR515531  218922     0.5      -1       0       0       0 

 

 

**  Demands at Richmond 

**      

**    Limit to  22,270 ac-ft yr 

** 

WRBRRI70   22270  XMONTH20120302   8                               RMOT2_SYS_LIM   C5164   SO_DS 

TO    -7             SUB                                   RMOT2_SYS_IRR    CONT             

TO    -7             SUB                                   RMOT2_SYS_NRG    CONT 

TO    -7             SUB                                  RMOT2_SYS_NRG2 

** 

** 

WRBRRI70     50.    IRR420120302   2   2  0.0000                   RMOT2_SYS_IRR   C5164   SO_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     1.0       0       0       0          

 

 

**  Rosharon  

WRBRRO72  12720.    MUN420120302   2   2  0.0000                   ROST2_SYS_MUN   C5164   SO_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     1.0       0       0       0           

**OR516531   67620     1.0      -1       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

WSPOSDOM 724739.                               0 

OR515531  275000     0.5      -1       0       0       0 

**OR515531  218922     0.5     0.1       0       0       0 

WSAQUILA  52400.                            1000         

OR515831   15720     1.0     1.0       0       0       0 
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B-3 

**  NRG backup.  

WR532001                20120302   2   1  1.0000  D53251           RMOT2_SYS_NRG   C5157   WH_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     1.0       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

WSPOSDOM 724739.                               0 

OR515531  275000     0.5     0.1       0       0       0 

**OR515531  218922     0.5     0.1       0       0       0 

 

 

**  Rest of NRG contract - set to 83,000 max diversion of 35,008 under backup and Excess flows = 

47,992 

WR532001   83000    IND420120302   2   1  0.0000                  RMOT2_SYS_NRG2   C5157   WH_DS 

**WR532001   47992    IND420120302   2   1  0.0000                  RMOT2_sys_NRG2   C5157   wh_ds 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     0.5       0       0       0      

**OR516531   67620     1.0      -1       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

WSPOSDOM 724739.                               0 

OR515531  275000     0.5      -1       0       0       0 

**OR515531  275000     0.5     0.1       0       0       0 

**OR515531  218922     0.5     0.1       0       0       0 

 

 

**  GCWA fixed demand 

WRCON155   48080        20120302   2   2  0.0000                  ROST2_SYS_GCWA   C5164   SO_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     1.0       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

WSPOSDOM 724739.                               0 

OR515531  275000     0.5      -1       0       0       0 

**OR515531  275000     0.5     0.1       0       0       0 

**WSAQUILA  52400.                            1000         

**OR515831   15720     1.0     1.0       0       0       0 

**OR515531  218922     0.5     0.1       0       0       0 

 

 

**  DOW backup. System 

WRBRRO72   16000    IND420120302   2   2  0.0000                   ROST2_SYS_DOW   C5164   SO_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     1.0       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

WSPOSDOM 724739.                               0 
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OR515531  275000     0.5      -1       0       0       0 

**OR515531  218922     0.5     0.1       0       0       0 

WSAQUILA  52400.                            1000         

OR515831   15720     1.0     1.0       0       0       0 

 

 

WRBRRO72  201000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  SYSOPS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     2.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     2.5     2.5       0       0       0  

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.5     1.0       0       0       0          

WSPOSDOM 724739.                             100 

OR515531  275000     0.5     0.5       0       0       0 

**OR515531  218922     0.5     1.0       0       0       0 

WSGRNGER  65500.                            5000 

OR516331   19650     1.0     0.5       0       0       0   10000         

WSSTLHSE 235700.                               0 

OR516131   70710     0.5      -1       0       0       0   10000 

**OR516131   70710     1.0     0.5       0       0       0 

WSBRABEL 445600.                               0               3      -1 

**OR516031  200000     1.0     1.0       0       0       0 

**OR516031  137280     1.0     0.5       0       0       0 

OR516031  137280     1.0     1.0       0       0       0 

WSAQUILA  52400.                            1000         

OR515831   15720     1.0     1.0       0       0       0   10000   
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Demand Level C – Revised Operation 
 

 

WR516031  16000.    MUN220120301   3   2  0.0000                   BLNT2_LS_MUN2   C5160   BE_LS 

WSBRABEL 445600.                               0               3      -1 

OR516031 

**WSPRCTOR  59400.                            1000 

WSPRCTOR  59400.                           10000 

 

 

**  System demand at Rosharon 

** 

WRBRRO72  162000    MUN420120302   2   2  0.0000                 ROST2_SYS_FIXED  SYSTEM  SYSOPS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

WSALLENS 145533.                               0 

OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.0     1.0       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

WSPOSDOM 724739.                             100 

OR515531  218922     0.7     1.0       0       0       0 

 

 

WRBRRO72  254000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  SYSOPS 

WSSMRVLE 160110.                             500 

OR516431   48033     1.0     1.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

WSALLENS 145533.                               0 

OR292531       0     2.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     1.3     1.5       0       0       0           

WSGRNBRY 155000.                               0 

OR515631   46500     1.5     1.0       0       0       0          

WSPOSDOM 724739.                             100 

OR515531  218922     1.0     1.0       0       0       0 

WSGRNGER  65500.                               0 

OR516331   19650     1.0     0.5       0       0       0          

WSSTLHSE 235700.                               0 

OR516131   70710     0.1     0.5       0       0       0 

WSBRABEL 445600.                               0               3      -1 

OR516031  137280     1.0     1.0       0       0       0 

WSAQUILA  52400.                            1000         

OR515831   15720     1.0     1.0       0       0       0   11000    
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Demand Level D – Revised Operation 
 
WR516031  16000.    MUN220120301   3   2  0.0000                   BLNT2_LS_MUN2   C5160   BE_LS 

WSBRABEL 445600.                               0               3      -1 

OR516031 

**WSPRCTOR  59400.                            1000 

WSPRCTOR  59400.                           10000 

 

 

WR516231  25000.    PIPE20120301   1   2  0.0000                GGLTSTIT_SYS_MUN   C5162 GTSH_LS 

**WSGRGTWN  37100.                           31841 

WSGRGTWN  37100.                           36000 

 

 

WR532001   83000    IND420120302   2   1  0.0000                  RMOT2_SYS_NRG2   C5157   WH_DS 

**WR532001   47992    IND420120302   2   1  0.0000                  RMOT2_sys_NRG2   C5157   

wh_ds 

WSSMRVLE 160110.                             500 

OR516431   48033     2.0     2.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

WSALLENS 145533.                               0 

OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     2.0     2.0       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

**WSPOSDOM 724739.                               0 

**OR515531  218922     0.5     0.1       0       0       0 

 

 

WRCON155   48080        20120302   2   2  0.0000                  ROST2_SYS_GCWA   C5164   SO_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     2.0     2.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

**WSALLENS 145533.                               0 

**OR292531       0     1.0     1.0 

WSLMSTNE 225400.                               0 

OR516531   67620     2.0     2.0       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

**WSPOSDOM 724739.                               0 

**OR515531  218922     0.5     0.1       0       0       0 

 

 

WRBRRO72   16000    IND420120302   2   2  0.0000                   ROST2_SYS_DOW   C5164   SO_DS 

WSSMRVLE 160110.                             500 

OR516431   48033     2.0     2.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     2.0       0       0       0          

WSALLENS 145533.                               0 

OR292531       0     2.0     2.0 

WSLMSTNE 225400.                               0 

OR516531   67620     2.0     2.0       0       0       0           

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

WSPOSDOM 724739.                               0 

OR515531  218922     0.1     0.1       0       0       0 

 

 

WRBRRO72  197000    MUN420120302   2   2  0.0000                 ROST2_SYS_FIXED  SYSTEM  SYSOPS 

WSSMRVLE 160110.                             500 

OR516431   48033     2.0     2.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

WSALLENS 145533.                               0 

OR292531       0     2.0     1.0 

WSLMSTNE 225400.                               0 
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OR516531   67620     2.0     2.0       0       0       0  

**WSGRNBRY 155000.                               0 

**OR515631   46500     1.0     1.0       0       0       0          

**WSPOSDOM 724739.                             100 

**OR515531  218922     1.0     1.0       0       0       0 

WSGRNGER  65500.                               0 

OR516331   19650     0.5     0.5       0       0       0          

WSSTLHSE 235700.                               0 

OR516131   70710     0.1    -1.0       0       0       0 

WSBRABEL 445600.                               0               3      -1 

OR516031  137280     2.0     1.0       0       0       0 

 

 

WRBRRO72  152000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  SYSOPS 

**WRBRRO72  140000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  

SYSOPS 

**WRBRRO72  130000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  

SYSOPS 

**WRBRRO72  120000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  

SYSOPS 

**WRBRRO72  110000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  

SYSOPS 

**WRBRRO72   70000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  

SYSOPS 

**WRBRRO72   50000    MUN420120302   2   2  0.0000                 ROST2_SYS_YIELD  SYSTEM  

SYSOPS 

WSSMRVLE 160110.                             500 

OR516431   48033     2.0     2.0       0       0       0          

WSBRAWHT  50000.                               0               1       

OR515731       0     2.0     1.0       0       0       0          

WSALLENS 145533.                               0 

OR292531       0     2.0     1.5 

WSLMSTNE 225400.                               0 

OR516531   67620     2.0     2.0       0       0       0           

WSGRNBRY 155000.                               0 

OR515631   46500     0.1     0.1       0       0       0          

WSPOSDOM 724739.                             100 

OR515531  218922     0.1    -1.0       0       0       0 

WSGRNGER  65500.                               0 

OR516331   19650     1.5     1.0      0       0       0          

WSSTLHSE 235700.                               0 

OR516131   70710    -1.0    -1.0       0       0       0 

WSBRABEL 445600.                               0               3      -1 

OR516031  137280     2.0     1.0       0       0       0 

WSAQUILA  52400.                            1000         

OR515831   15720     1.5     1.5       0       0       0    7000   
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MEMORANDUM 

 
 
 
 
 
 
 
 
 
 

 
 

 
On July 13, 2017, the Texas Commission on Environmental Quality (TCEQ) staff provided comments on the June 14, 

2017 Brazos River Basin Drought Study prepared for the Brazos River Authority (BRA) and submitted to TCEQ 

pursuant to the terms and conditions of BRA’s System Operation Permit, Water Use Permit No. 5851 (Drought 

Study Report).  Comments on the main document for the Drought Study Report are addressed here in this errata 

sheet.  Corrections to Attachment 1 of the Drought Study Report, Updated Naturalized Flow Report for the Brazos 

River Basin (Naturalized Flow Report), addressing items identified in that same July 13th set of TCEQ staff 

comments, have been made in an updated version of the Naturalized Flow Report.  These corrections are 

identified and detailed in a new Appendix J of the updated Naturalized Flow Report. 

Responses to the TCEQ staff comments on the Drought Study Report are in italics below, and correspond to the 
staff’s numbered comments.  
 

1. The text on page 6 in the two bullets referencing return flows states “1998 through 2014”. Should this 
be “1998 through 2015”? 

The dates in the report are correct.  When the workplan was developed for the extension of the naturalized 
flows, return flow data were only available through 2014.  By the time we developed the naturalized flow, 
data for 2015 were available and were included in the study.  This makes little if any difference in the 
return flows selected for incorporation in the study. 

2. The gage for Figure 6 is not listed in Table 1 but it does appear in Appendix A.  

In the Drought Study Report, the gages included in the figures and tables were selected to illustrate trends 
identified in the study.  A specific set of gages was not selected.  As a result, some tables and figures will 
not include the same data. 

3. Appendix A has two gages (Gatesville and Bryan) that do not appear in Table 1 or in the Annual 
Naturalized Flows Figures. 

See response #2. 

4. Figures 2, 3, 4, 5, 7, and 8 are repeated in Appendix A.  

TO: Jim Forte, Brazos River Authority 

FROM: Jon S. Albright 

SUBJECT: Errata – June 14, 2017 Brazos River Basin Drought Study 

DATE: August 2, 2017 

PROJECT: BRA03108 – Drought Study 
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These figures were also included in the Appendix so that the reader could compare the gages without the 
need to refer to the main text of the report.  

5. Update the text in the first bullet under “Figure 23 shows the characteristics of the recent drought:” 
on page 25.  Figure 23 shows that the Little River subsystem is full or almost fills in 2008. 

In Figure 23, the Little River System is almost but not quite full in 2008.  Lake Georgetown does not fill 
during this time.  The first bullet under the description of characteristics of the recent drought at the 
bottom of page 25 should read: “The Little River subsystem is last full in September 2007, but almost fills in 
2008, 2010 and 2012.  At its lowest point in the recent drought, the subsystem has almost 300,000 acre-
feet of water in storage.”  This change has been incorporated into the report. 
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1.0 INTRODUCTION 

This report describes the extension of naturalized flows in the Brazos River Basin developed as 

part of a study that examines the impact of recent droughts on water available to the Brazos 

River Authority (BRA), referred to in this document as the “Drought Study.”  The extension also 

includes net evaporation rates and climatic triggers associated with environmental flows.  The 

existing naturalized flows and net evaporation rates were developed in 2001 for the Texas 

Natural Resource Conservation Commission, predecessor agency to the Texas Commission on 

Environmental Quality (TCEQ), for inclusion in the Brazos and San Jacinto-Brazos Water 

Availability Model (Brazos WAM).  The evaporation data were modified to correct some errors 

in the data.  The climatic data were developed when TCEQ’s adopted environmental flow 

standards were added to the Brazos WAM.  To our knowledge the flow data have not been 

modified since 2001.  The data covered the period from 1940 to 1997.  The extended data 

cover the period from 1998 to 2015.   

This report is an update to the original Naturalized Flow Report1, and includes much of the 

same information included in the original report, updated and augmented as needed.  The 

extended flows do not include the San Jacinto-Brazos Coastal Basin. 

The extended flows are not fully naturalized, having only been corrected for: 

• Diversions by water rights authorized for more than 1,000 acre-feet per year,  

• Reservoirs with current capacity of 10,000 acre-feet or more, and 

• Return flows greater than 2 MGD. 

Otherwise the flow extension uses the same methods employed in 2001.  A special task in this 

study examined the difference between fully naturalizing the flows and only approximately 

naturalizing the flows in the extension period.  The results of this effort are described in Section 

6.0 of this report. 

As part of this effort, a few changes were made to the 1940 to 1997 data.  These changes 

include: 
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• Correcting evaporation weighting factors for Lake Cisco, Lake Alan Henry and Lake Leon 

(none of which are BRA system reservoirs). 

• Updating fill relationships for control points BOWA40 (Bosque River near Waco) and 

YCSO62 (Yegua Creek near Somerville). 

• Using historical releases from Lake Proctor to fill missing gage data for control point 

LEHS45 (Leon River near Hasse). 

• Moving diversions for water right 2938 (City of Temple) to control point LEBE49 (Leon 

River near Belton) from LRLR53 (Little River near Little River). 

• Correcting delivery factors for applying adjustments from control point YCSO62 at 

control point BRHE68 (Brazos River near Hempstead.) 

• Using naturalized flows for the Brazos River at SH 21 near Bryan gage multiplied by the 

drainage area ratio to fill missing data for control point BRBR59 (Brazos River near 

Bryan). 

• Updating net evaporation input data for TWDB evaporation quadrangle 405 and 

affected reservoirs.  These corrections apply to the evaporation input into the model 

and do not affect the naturalized flows. 

These changes are discussed in the corresponding sections of this report.  For the most part, 

these changes should not have a significant impact on water availability.  The exception is 

moving the diversions by the City of Temple to LEBE49.  This move eliminates a large number of 

small negative incremental flows, which probably will affect availability in the watershed. 

The estimates of naturalized flows are based on historical hydrologic records, adjusted to 

remove the impact of human activities.  Naturalized flows were estimated at the primary 

control points listed in Table 1-1.  Most of the primary control points are at U.S. Geological 

Survey (USGS) streamflow gages, for which historical streamflow data are available.2 Three of 

the primary control points are not at USGS streamflow gages.   Two are at USGS reservoir 

gages: Buffalo Springs Lake near Lubbock and Lake Graham near Graham.  The remaining 
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primary control point represents the location at which water enters the Gulf of Mexico.  Figure 

1-1 shows the locations of the primary control points.  There are 73 primary control points in 

the Brazos River Basin. 

When flow records are available, estimates of naturalized flow are based on historical flow data 

adjusted to account for upstream diversions, return flows, changes in reservoir content, and 

evaporative losses from reservoirs.  Streamflow loss factors are included in the adjustments for 

upstream activities.  The procedures for flow naturalization are described in Section 1.1 below. 

For many primary control points, records of historical streamflow are not available for parts of 

the period covered by the study, which is 1940 through 2015.  When historical streamflows are 

not available, estimates of naturalized flow are based on relationships with other primary 

control points that have flow data covering the period in question.  The relationships used to fill 

periods of missing data are described in Section 3.0 of this report. 

Appendix B gives the naturalized flow data for the Brazos River Basin.  Other appendices give 

additional information on the development of naturalized flow data and show comparisons 

with historical data.  Appendix I consists of electronic files giving the naturalized flow data and 

the information used to develop those data. 

Table 1-1: Primary Control Points for the Brazos River Basins 

Control 
Point I.D. 

Gage Name 
USGS 

Number 

Drainage 
Area 

(Square 
Miles) 

Contributing 
Drainage 

Area  
(Square 
Miles) 

Incremental 
Drainage 

Area 
(Square 
Miles) 

Period of Data Used 
in Study 

RWPL01 
Running Water Draw at 
Plainview  

08080700 1,291 382 382 
1/40-9/53 & 10/56-
4/60 & 3/61-9/78 & 

10/02-12/15 

WRSP02 
White River Reservoir near 
Spur 

08080910 3,069 689 307 
4/64-9/76 & 7/79-

12/15 

DUGI03 Duck Creek near Girard  08080950 431 279 279 10/64-9/89 

SFPE04 
Salt Fork Brazos River near 
Peacock  

08081000 4,619 1,985 1,017 
1/50-9/51 & 10/64-

9/86 

CRJA05 Croton Creek near Jayton  08081200 290 290 290 9/59-9/86 

SFAS06 
Salt Fork Brazos River near 
Aspermont  

08082000 5,130 2,496 221 1/40-12/15 
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Table 1-1 (Continued)      

Control 
Point I.D. 

Gage Name 
USGS 

Number 

Drainage 
Area 

(Square 
Miles) 

Contributing 
Drainage 

Area  
(Square 
Miles) 

Incremental 
Drainage 

Area 
(Square 
Miles) 

Period of Data Used 
in Study 

BSLU07 
Buffalo Springs Lake near 
Lubbock 

08079550 5,588 236 236 12/66-9/77 

DMJU08 
Double Mountain Fork 
Brazos River at Justiceburg  

08079600 1,466 244 244 12/61-12/15 

DMAS09 
Double Mountain Fork 
Brazos River near 
Aspermont  

08080500 8,796 1,864 1,384 1/40-12/15 

NCKN10 
North Croton Creek near 
Knox City  

08082180 251 251 251 10/65-9/86 

BRSE11 Brazos River at Seymour  08082500 15,538 5,972 1,361 1/40-12/15 

MSMN12 Millers Creek near Munday  08082700 104 104 104 7/63-12/15 

CFRO13 
Clear Fork Brazos River near 
Roby  

08083100 228 228 228 12/61-12/15 

CFHA14 
Clear Fork Brazos River at 
Hawley  

08083240 1,416 1,416 1,188 10/67-9/89 

MUHA15 
Mulberry Creek near 
Hawley  

08083245 205 205 205 10/67-9/89 

CFNU16 
Clear Fork Brazos River at 
Nugent  

08084000 2,199 2,199 578 1/40-12/15 

CAST17 
California Creek near 
Stamford  

08084800 478 478 478 10/62-12/15 

CFFG18 
Clear Fork Brazos River at 
Fort Griffin  

08085500 3,988 3,988 1,311 1/40-12/15 

HCAL19 
Hubbard Creek below 
Albany  

08086212 613 613 613 10/66-12/15 

BSBR20 
Big Sandy Creek above 
Breckenridge  

08086290 280 280 280 2/62-12/15 

HCBR21 
Hubbard Creek near 
Breckenridge  

08086500 1,089 1,089 196 5/55-9/86 

CFEL22 
Clear Fork Brazos River at 
Eliasville  

08087300 5,697 5,697 620 
7/28-9/51 & 10/61-

9/82 

BRSB23 
Brazos River near South 
Bend  

08088000 22,673 13,107 1,438 9/38-12/15 

GHGH24 Lake Graham near Graham  08088400 221 221 221 
3/58-9/00 & 10/01-

12/15 

CCIV25 Big Cedar Creek near Ivan  08088450 97 97 97 12/64-9/89 

       



Updated Naturalized Flow Report for the Brazos River Basin 
Brazos River Authority 
 

 5 

Table 1-1 (Continued)      

Control 
Point I.D. 

Gage Name 
USGS 

Number 

Drainage 
Area 

(Square 
Miles) 

Contributing 
Drainage 

Area  
(Square 
Miles) 

Incremental 
Drainage 

Area 
(Square 
Miles) 

Period of Data Used 
in Study 

SHGR26 

Brazos River at Morris 
Sheppard Dam near 
Graford, Brazos River near 
Graford 

08088600, 
08088610 

23,596 14,030 605 10/76-12/15 

BRPP27 Brazos River near Palo Pinto  08089000 23,811 14,245 215 1/40-12/15 

PPSA28 Palo Pinto Creek near Santo  08090500 573 573 573 5/51-9/76 

BRDE29 Brazos River near Dennis  08090800 25,237 15,671 853 5/68-12/15 

BRGR30 Brazos River near Glen Rose  08091000 25,818 16,252 581 1/40-12/15 

PAGR31 Paluxy River at Glen Rose  08091500 410 410 410 6/47-12/15 

NRBL32 Nolan River at Blum  08092000 282 282 282 
12/47-2/87 & 10/92-
9/96 & 10/97-12/98, 

10/05-12/15 

BRAQ33 Brazos River near Aquilla  08093100 27,244 17,678 734 1/40-12/15 

AQAQ34 

Aquilla Creek near Aquilla  08093500 308 308 308 1/40-5/01 

Aquilla Creek above Aquilla  08093360 255 255 255 5/01-12/15 

NBHI35 North Bosque River at Hico  08094800 359 359 359 1/62-9/98 

NBCL36 
North Bosque River near 
Clifton  

08095000 968 968 609 1/40-12/15 

NBVM37 
North Bosque River at 
Valley Mills 

08095200 1,146 1,146 178 
8/59-9/05, 8/07-

12/15 

MBMG38 
Middle Bosque River near 
McGregor  

08095300 182 182 182 
9/59-9/85 & Partial 
Records 10/85-2/95 

& 10/07-12/15 

HGCR39 Hog Creek near Crawford  08095400 78 78 78 
9/59-9/85 & Partial 
Records 10/85-9/95 

& 10/07-12/15 

BOWA40 Bosque River near Waco  08095600 1,656 1,656 250 
10/59-9/75, 4/76-
12/81 & 4/82-6/82 

BRWA41 Brazos River at Waco  08096500 29,573 20,007 365 10/14-12/15 

BRHB42 Brazos River near Highbank  08098290 30,436 20,870 863 10/65-12/15 

LEDL43 Leon River near De Leon  08099100 479 479 479 
9/60-9/86 & 10/96-
9/97 & 10/07-12/15 
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Table 1-1 (Continued)      

Control 
Point I.D. 

Gage Name 
USGS 

Number 

Drainage 
Area 

(Square 
Miles) 

Contributing 
Drainage 

Area  
(Square 
Miles) 

Incremental 
Drainage 

Area 
(Square 
Miles) 

Period of Data Used 
in Study 

SADL44 Sabana River near De Leon  08099300 264 264 264 
9/60-9/86 & 10/99-

12/15 

LEHS45 Leon River near Hasse  08099500 1,261 1,261 518 1/39-12/15 

LEHM46 Leon River near Hamilton  08100000 1,891 1,891 630 
9/60-12/97 & 10/07-

12/15 

LEGT47 Leon River at Gatesville  08100500 2,342 2,342 451 10/50-12/15 

COPI48 Cowhouse Creek at Pidcoke  08101000 455 455 455 10/50-12/15 

LEBE49 Leon River near Belton  08102500 3,542 3,542 745 10/23-12/15 

LAKE50 
Lampasas River near 
Kempner  

08103800 818 818 818 10/62-12/15 

LAYO51 
Lampasas River at 
Youngsport  

08104000 1,240 1,240 422 1/40-9/80 

LABE52 Lampasas River near Belton  08104100 1,321 1,321 81 
2/63-10/89 & 4/99-

12/15 

LRLR53 Little River near Little River  08104500 5,228 5,228 365 8/62-12/15 

NGGE54 
North Fork San Gabriel River 
near Georgetown  

08104700 248 248 248 7/68-12/15 

SGGE55 
South Fork San Gabriel River 
at Georgetown  

08104900 133 133 133 12/67-12/15 

GAGE56 
San Gabriel River at 
Georgetown  

08105000 405 405 24 
1/40-9/73 & partial 

11/84-9/86 

GALA57 
San Gabriel River at 
Laneport  

08105700 738 738 333 10/65-12/15 

LRCA58 Little River at Cameron  08106500 7,065 7,065 1,099 11/16-12/15 

BRBR59 

Brazos River at SH 21 near 
Bryan 

08108700 39,049 29,483 1,548 8/93-12/15 

Brazos River near Bryan  08109000 39,515 29,949 2,014 7/26-9/93 

MYDB60 
Middle Yegua Creek near 
Dime Box  

08109700 236 236 236 8/62-12/15 

EYDB61 
East Yegua Creek near Dime 
Box  

08109800 244 244 244 8/62-12/15 

YCSO62 
Yegua Creek near 
Somerville  

08110000 1,009 1,009 529 
1/40-8/91 & 10/08-

12/15 

DCLY63 Davidson Creek near Lyons  08110100 195 195 195 10/62-12/15 
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Table 1-1 (Continued)      

Control 
Point I.D. 

Gage Name 
USGS 

Number 

Drainage 
Area 

(Square 
Miles) 

Contributing 
Drainage 

Area  
(Square 
Miles) 

Incremental 
Drainage 

Area 
(Square 
Miles) 

Period of Data Used 
in Study 

NAGR64 
Navasota River above 
Groesbeck  

08110325 240 240 240 6/78-12/15 

BGFR65 Big Creek near Freestone  08110430 97 97 97 7/78-12/15 

NAEA66 
Navasota River near 
Easterly  

08110500 968 968 631 3/24-12/15 

NABR67 Navasota River near Bryan  08111000 1,454 1,454 486 1/51-9/94 

BRHE68 
Brazos River near 
Hempstead  

08111500 43,880 34,314 1,707 1/40-12/15 

MCBL69 Mill Creek near Bellville  08111700 376 376 376 
8/63-9/92, 5/00-

12/15 

BRRI70 Brazos River at Richmond  08114000 45,007 35,441 751 1/40-12-15 

BGNE71 Big Creek near Needville  08115000 43 43 43 
6/47-6/50 & 4/52-

12/15 

BRRO72 Brazos River at Rosharon  08116650 45,339 35,773 289 
4/67-9/80 & 5/84-

12/15 

BRGM73 
Brazos River at Gulf of 
Mexico 

--- 45,497 35,931 158 None 
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1.1 SPECIFIC TECHNIQUES FOR NATURALIZATION OF FLOWS IN THE BRAZOS 

RIVER BASIN 

1.1.1 Naturalization of Flow Data  

Naturalized flow data are based on historical flows, adjusted to remove the effects of human 

activity.  A general equation for naturalized flow is as follows: 

Naturalized Flow = Historical Flow + Delivery Factor * (Upstream Diversions – Upstream 

Return Flows + Changes in Upstream Reservoir Contents + Upstream Reservoir 

Evaporation) 

The elements of the equation are as follows: 

Historical Flow – Flow recorded at USGS streamflow gages or estimated from reservoir 

spills and releases. 

Upstream Diversions – Upstream diversions as recorded in TCEQ records, BRA and other 

water right holder records, or as estimated when records are missing. 

Upstream Return Flows – Upstream return flows as recorded in TCEQ records or as 

estimated when records are missing.  Table E-1 lists significant municipal wastewater 

discharges in the Brazos River Basin used in the naturalization process.  Table E-2 lists 

significant non-municipal wastewater discharges in the Brazos River Basin considered in 

the naturalization.  In the original naturalized flows (1940 to 1997), all wastewater 

discharges as provided by TCEQ were included in the naturalization.  However, when 

data were missing estimates of historical discharges were not made for permits of less 

than 1 MGD.  In the extended flows (1998 to 2015), only return flows greater than 2 

MGD were included in the naturalization. 

Changes in Upstream Reservoir Contents – Changes in content for major upstream 

reservoirs are based on USGS records, Texas Water Development Board (TWDB) 

records, U.S. Army Corps of Engineers (USACE) records, and records kept by others, or 

estimates of content changes if records are not available.  Table E-3 summarizes the 

method used for estimating content change for each major reservoir.  In the original 
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naturalized flows, content changes for reservoirs with less than 5,000 acre-feet of 

permitted conservation storage were not used.  (Lake Mexia, which currently has less 

than 5,000 acre-feet of conservation storage, is permitted for 9,600 acre-feet of 

storage.)  For the extended flows, only reservoirs with current conservation storage 

capacity greater than 10,000 acre-feet were included in the naturalization.  In the 

original naturalized flows, content changes were generally based on reported storage.  

However, in recent years the USGS has been reporting reservoir water surface elevation 

rather than storage.  In these cases, reservoir storage was calculated from the reported 

elevation using the latest volumetric survey information. 

Upstream Reservoir Evaporation – Evaporation from upstream reservoirs was estimated 

by multiplying the net reservoir evaporation rate by the reservoir surface area.  Table E-

3 summarizes the method for estimating the reservoir surface area for each major 

reservoir.  Evaporation from reservoirs with less than 5,000 acre-feet of permitted 

conservation storage was not used in the calculations.  The impact of evaporation from 

these smaller reservoirs on streamflows is minimal. 

Delivery Factor - (1 - channel loss factor) applied to changes in flow.  This factor is used 

to account for changes in the amount of water lost between control points from losses 

under natural conditions.  Further discussion on reservoir loss factors may be found in 

Section 2.0 of this report. 

Many reservoirs in the Brazos River Basin make large releases for downstream use, transporting 

the water by the bed and banks of natural streams. In some cases, these releases will pass and 

be measured by downstream gages before being diverted from the stream.  The releases 

should not be treated as diversions in the computation of naturalized flows for the primary 

control points between the reservoir and the point of use. 



Updated Naturalized Flow Report for the Brazos River Basin 
Brazos River Authority 
 

 11 

1.1.2 Computation of Adjusted Net Reservoir Evaporation Rates 

Adjusted net reservoir evaporation is the rate at which water is lost to evaporation from the 

surface of a reservoir.  It represents the net impact of evaporation and of rainfall directly on the 

reservoir surface.  The equation for adjusted net reservoir evaporation is as follows: 

Adjusted Net Reservoir Evaporation = Gross Reservoir Evaporation – Rainfall + the Portion 

of Rainfall That Would Have Run Off in the Absence of a Reservoir. 

The sources of the data needed to determine reservoir evaporation rates are as follows: 

Gross Reservoir Evaporation – Gross evaporation rates have been measured for some of 

the study period at several of the large reservoirs, as shown in Table E-4.  When pan 

measurements at the reservoir are available they were used to estimate reservoir 

evaporation.  For those reservoirs where these data are unavailable, or for periods 

when pan evaporation is unavailable, evaporation rates were derived using TWDB 

quadrangle data.  Monthly values for a specific location are derived by taking a weighted 

average for up to 4 nearby quadrangles.  Table E-5 summarizes the quadrangle factors 

that were used to estimate gross reservoir evaporation when pan measurements are 

missing or not available. 

Precipitation – Precipitation records are available throughout the basin from the 

National Oceanic and Atmospheric Administration, the USACE and TWDB.  Precipitation 

data by quadrangle are available from the TWDB for 1940 through 2016.3  As with pan 

evaporation, local rainfall data recorded at a reservoir site were used where available.  

When necessary, the TWDB quadrangle data were used to estimate precipitation.  

The Portion of Rainfall That Would Have Run Off in the Absence of a Reservoir – Runoff 

(expressed as inches) is generally obtained from a nearby USGS gage or gages.  Table E-6 

shows streamflow gages that were used to estimate quadrangle runoff for each 

quadrangle. 
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1.1.3 Area and Capacity 

Available area and capacity data were employed to convert historical elevations from the USGS 

and USACE to storage and surface area.  Recent volumetric surveys by TWDB were employed 

when available.   

1.2 DATA SOURCES AND METHODS OF FILLING MISSING DATA 

The estimates of naturalized flow are based on historical streamflow data as recorded by USGS 

streamflow gages or, for reservoir primary control points, historical spills and releases from the 

reservoir.  To convert historical flows to naturalized flows, the measured flows are adjusted by 

adding historical diversions, subtracting historical return flows, adding historical changes in 

upstream reservoir contents, and adding historical net evaporation losses from upstream 

reservoirs.  These upstream changes were adjusted for channel losses as described in Section 

2.0 below. 

1.2.1 Historical Diversions 

Historical diversions are based on self-reported data from water right holders maintained by 

the TCEQ.4   Data in the TCEQ electronic database were compared with data from other 

sources, such as the TWDB or accounting plans, and corrected where appropriate.  Since 

historical diversions are added to historical streamflows in the naturalization process, the 

assumption of no diversion results in a conservatively low estimate of naturalized flows.  For 

that reason, historical diversions were seldom estimated when records were missing.  

Diversions were only estimated for rights with a clear record of consistent diversions and a few 

years of missing information.  In some cases, recorded diversions that greatly exceeded water 

rights were assumed to be incorrect data and were not used in naturalization.  The specific 

adjustments to recorded diversions are discussed in the water use files included in the 

electronic files in Appendix I. 

There are some water rights in the Brazos River Basin that authorize release from reservoirs 

and diversion downstream.  In the naturalization process, it is the location of the diversion from 

the stream that matters, and this is not generally reflected in TCEQ records.  For example, most 
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BRA reservoir rights are also authorized for use downstream. All municipal use from Lake Palo 

Pinto was assumed to be diverted from Palo Pinto Creek downstream of the PPSA28 control 

point. The amount released from BRA System reservoirs for downstream diversion, the amount 

diverted directly from BRA reservoirs, and the location of the downstream diversions were 

developed on the basis of information provided by the BRA5 and information in Freese and 

Nichols’ files.6  The amount diverted was based on the best available information, which 

included records provided by downstream users, TCEQ contract diversion records, and 

estimates based on BRA releases less channel losses.  The water use files included in the 

electronic files, Appendix I, show the basis for the diversions used. 

1.2.2 Return Flows 

Data on return flows of treated wastewater since the mid-1970s are available from the TCEQ.  

Return flow data from earlier years are extremely limited.  Even for the period with records 

available, some months are missing and some records appear to be inconsistent.  Missing 

return flow data were estimated on the basis of use in other years and changes in population.  

Estimates for the early years of the study (1940 through mid-1970’s) are less reliable than the 

actual data available in recent years.  Return flow data for stormwater discharges or once-

through cooling water discharges were not included in the naturalization process, since they do 

not reflect artificial increases to natural flows.  Reported consumptive use from industrial 

recirculations is accounted for in the historical diversions. 

In some cases, diversions from one part of the Brazos River Basin are released into the stream 

elsewhere.  If the diversion and the release are in the same primary control point watershed, 

no adjustment is needed.  However, if water is diverted in one primary control point watershed 

and released in another, the release should appear as a return flow in the receiving watershed.  

Examples of this operation include Alcoa’s diversions from the Little River released into East 

Yegua Creek and NRG Texas Power’s diversions from the Brazos River released into Smithers 

Lake on Dry Creek. 
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Generally, irrigation diversions are assumed to have no return flow.  Irrigation return flows in 

the lower Brazos River Basin are discharged outside of the basin, primarily into the San Jacinto-

Brazos Coastal Basin.   

1.2.3 Changes in Reservoir Content 

Figure 1-2 shows the locations of reservoirs in the Brazos River Basin that were included in the 

naturalization process.  For the original naturalized flows (1940 to 1997), most of the data on 

changes in reservoir content are USGS reservoir content data, which are available for most of 

the major reservoirs in the Brazos River Basin.  If USGS data were not available, data were 

obtained from reservoir owners (if possible) or from data provided by the TWDB.  In more 

recent years the USGS has started reporting water surface elevation rather than reservoir 

storage.  As a result, the extended flows (1998 to 2015) rely on elevation data from the USGS or 

the USACE, using area-capacity-elevation relationships to determine historical storage and 

surface area. If more than one volumetric survey was available for a reservoir, the following 

criteria were used to select a date to change between Area-Capacity-Elevation (ACE) 

relationships: A date half-way between the two volumetric surveys was selected and the 

estimated reservoir volume of nearby dates was compared for the two surveys. The date that 

minimized the difference between the two volume estimates was selected as the date to switch 

surveys. If no data were available, changes in reservoir contents were estimated on the basis of 

reservoir operation studies.  The reservoir operation study is an iterative water balance 

spreadsheet model that uses runoff, demand, and net evaporation rate to determine the end of 

month content, average area, evaporation and spills.  Table E-3 gives specific information 

regarding the source of content change data. 
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1.2.4 Net Evaporation Losses from Reservoirs 

Historical net evaporation losses from reservoirs were determined by multiplying the historical 

reservoir surface area by the net reservoir evaporation rate.  Surface areas were based on 

reservoir contents or elevations and area-capacity-elevation relationships for the reservoirs.  

The net reservoir evaporation rates for reservoirs were based on data from nearby evaporation 

and rainfall gages where available7,8.  For reservoirs without nearby evaporation gages, TWDB 

data on reservoir evaporation rates were used9,10.  Table 1-2 lists the reservoirs used in the 

naturalization process. 

Table 1-2:  Major Reservoirs in the Brazos River Basin Used for Naturalization 

Reservoir 
Contributing 

Drainage Area  
(Square Miles) 

Conservation Storage  
(Ac-Ft) Survey Dates Used 

in Drought Study 

Included 
in Drought 

Study 
WR No. 

Permitted 
Latest 
Survey 

White River 689 44,897 31,846 10/92 Yes CA 12-3693 

Buffalo Springs 236 4,730 4,200 Original Yes CA 12-3706 

Alan Henry 395 115,937 94,808 Jul-05 Yes P 12-4155 

Davis -- 4,477 5,400 -- No CA 12-3440 

Sweetwater 104 10,000 12,200 1948 Yes CA 12-4130 

Abilene 110 11,868 6,095 1943 No CA 12-4142 

Kirby 44 8,500 7,620 1943 No CA 12-4150 

Fort Phantom Hill 470 73,960 70,030 Nov-93 Yes CA 12-4151 

Stamford 360 59,810 51,570 1999 Yes CA 12-4179 

Cisco 26.0 45,000 26,000 1923 Yes CA 12-4211 

Hubbard Creek 1,085 317,750 324,983 02/97 Yes CA 12-4213 

Daniel 115 11,400 6,115 1980 No CA 12-4214 

Millers Creek 228 30,696 27,888 07/93 Yes CA 12-3444 

Graham 221 52,389 45,302 Apr-98 Yes CA 12-3458 

Possum Kingdom 14,030 724,739 540,340 1994 and 2005 Yes CA 12-5155 

Palo Pinto 461 44,100 27,215 Jun-07 Yes CA 12-4031 

Mineral Wells 63 8,140 6,760 1970 No CA 12-4039 

Squaw Creek 64 151,500 151,273 Dec-07 Yes CA 12-4097 

Granbury 16,113 155,000 129,011 
1993 (recalculated), 

 2003 
Yes CA 12-5156 

Pat Cleburne 100 25,600 26,008 1998 and 2008 Yes CA 12-4106 

Whitney 17,623 50,000 554,203 Jun-05 Yes CA 12-5157 
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Table 1-2 (Continued)      

Reservoir 
Contributing 

Drainage Area  
(Square Miles) 

Conservation Storage  
(Ac-Ft) Survey Dates Used 

in Drought Study 

Included 
in Drought 

Study 
WR No. 

Permitted 
Latest 
Survey 

Aquilla 252 52,400 43,279 
1995, 2002, 2008 

and 2014 
Yes CA 12-5158 

Waco 1,652 104,100 189,773 
1995 (recalculated), 

 2011 
Yes 

CA 12-4342, 
P 5094 

Tradinghouse 39 37,814 37,800 1973 Yes CA 12-4342 

Lake Creek 17 8,500 -- -- No CA 12-4345 

Marlin City Lake 18 6,847 -- -- No CA 12-4355 

Leon 252 28,000 28,042 2015 Yes CA 12-3470 

Proctor 1,259 59,400 54,762 
1993 (recalculated), 

 2002 (recalculated), 
 2012 

Yes CA 12-5159 

Belton 3,531 457,600 435,214 1994, 2003 Yes 
CA 12-5160, 
CA 12-2936 

Stillhouse Hollow 1,313 235,700 227,858 
1995 (recalculated), 

 2005 
Yes CA 12-5161 

Georgetown 247 37,100 36,904 2005 Yes CA 12-5162 

Granger 709 65,500 51,822 
1995 (recalculated), 
 2002, 2008 & 2013 

Yes CA 12-5163 

Alcoa 6 14,750 14,600 01/57 Yes CA 12-5272 

Sandow Surface 
Lignite Mine 

-- 7,529 -- -- No CA 12-5540 

Somerville 1,007 160,110 150,293 
1995 (recalculated), 

 2003 (recalculated), 
 2012 

Yes CA 12-5164 

Mexia 196 9,600 4,687 1996, 2008 No CA 12-5287 

Limestone 675 225,400 203,780 
2002 (recalculated), 

 2012 
Yes CA 12-5165 

Twin Oaks 45 30,319  1981 Yes CA 12-5298 

Camp Creek 40 8,400 8,350 1973 No CA 12-5301 

Gibbons Creek 85 32,084 27,603 Mar-08 Yes CA 12-5311 

Smithers 24 18,750 18,680 1973 Yes CA 12-5325 

Eagle Nest Lake & 
Manor Lake 

13 18,000 -- -- No CA-12-5492 

William Harris 0 10,200 -- -- No CA-12 5328 

Brazoria 0 21,973 -- -- No CA-12 5328 
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1.3 ADJUSTMENT FOR NEGATIVE NATURALIZED FLOWS 

It is possible to compute negative monthly values for naturalized flows in the streamflow 

naturalization process.  There are several potential causes of these negative values: 

• Incorrect data on historical streamflows or upstream adjustments (streamflows too low, 

return flows too high, diversions too low, change in reservoir contents too low, 

evaporation too low, etc.) 

• Losses different from those assumed in the naturalization process 

• Timing problems, in which the effect of an upstream change arrives at the control point 

in a different month. 

Most of the negative flows are relatively small, with larger values sometimes occurring 

downstream from major reservoirs.  In this study, months with negative naturalized flows were 

reviewed carefully to correct any data problems that could be found.  Corrections to data 

included revisions made to electronic TCEQ diversion records based on review of the TCEQ 

paper water use records and adjusting abnormally high or low values.  Remaining negative 

naturalized flows were set to zero.  The following example describes this process. 

In reference to the figure below, the following equations describe how adjustments are passed 

to the downstream control point. 

 
 
 
 
 
 

The adjustments to the upstream control point (CP2) are computed. 

Adjustment CP2 = Diversions CP2 – Return Flows CP2 + Evaporative Losses CP2 + Change 

in Storage CP2 + Delivery Factor * (Diversions CP1 – Return Flows CP1 + Evaporative Losses 

CP1 + Change in Storage CP1) 

#Y

#Y

#Y

CP 1

CP 2

CP 3
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A negative naturalized flow at the upstream control point (CP2) occurs when the adjustments 

are a negative number with an absolute value greater than the historical flow at the control 

point.  If the adjustments are greater than the historical flow, the adjustments are changed to 

equal the negative of the historical flow, resulting in zero naturalized flow. 

If Adjustment CP2 < (- Historical Flow CP2), then Adjustment CP2 = (- Historical Flow CP2) 

Natural Flow CP2 = Historical Flow CP2 + Adjustment CP2 

The adjustments are passed to the downstream control point. 

Adjustment CP3 = Diversions CP3 – Return Flows CP3 + Evaporative Losses CP3 + Change 

in Storage CP3 + Delivery Factor * Adjustment CP2 

 

1.4 SPRINGFLOWS AND THEIR EFFECT ON NATURALIZED FLOWS 

The impact of groundwater development on streamflows in the Brazos River Basin has not been 

documented.  Inspection of historical records does not show any marked changes in flow that 

may be attributed to changes in springflow.  Therefore, no adjustments of gaged or naturalized 

flows were made to remove or adjust for the effects of groundwater development in the Brazos 

River Basin. 

2.0 CHANNEL LOSSES 

The channel losses used for the flow extension have not been modified from the original data 

developed in 2001.  Table 2-1 gives the delivery factor from each primary control point to the 

next downstream control point.  The delivery factor is the fraction of upstream flows that 

reaches the downstream point and is equal to one minus the channel losses expressed as a 

fraction.  Because the gaged records already reflect channel losses that occurred historically, 

channel losses in the flow naturalization and simulation are applied to changes in flow only, not 

to total flow. 

The delivery factors selected for this study represent long-term averages.  Loss rates during 

drought times have been shown to be substantially greater than those selected for this study 
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and delivery factors, which are defined as 1.0 – loss rate, are substantially lower during 

droughts.11  The gaged flows upon which the naturalized flows are based inherently include the 

effects of channel losses.  Accordingly, during the naturalization process, the delivery factors 

were applied to changes in flow that were added to or subtracted from the gaged flows 

(effluent discharges, historical diversions, changes in storage, etc.). 

Between two control points, CP1 (upstream) and CP2 (downstream), the naturalized flows at 

the downstream point (CP2) are computed as follows: 

 
Naturalized Flow CP2 = Historical Flow CP2 + Diversions CP2 – Return Flows CP2 + 

Evaporative Losses CP2 + Change in Storage CP2 + Delivery Factor Between CP1 and CP2 

* (Diversions CP1 – Return Flows CP1 + Evaporative Losses CP1 + Change in Storage CP1). 

 
 
 

Table 2-1:  Control Points and Corresponding Delivery Factors 

Upstream 
Control 
Point ID 

Description 
Downstream 

Control 
Point ID 

Segment 
Delivery 

Factor from 
Nat Flow 
Report 

RWPL01 Running Water Draw at Plainview WRSP02 0.05 

WRSP02 White River  SFPE04 0.61769 

DUGI03 Duck Creek SFPE04 0.80101 

SFPE04 Salt Fork Brazos River near Peacock SFAS06 0.84748 

CRJA05 Croton Creek near Jayton SFAS06 0.88268 

SFAS06 Salt Fork Brazos River near Aspermont  BRSE11 0.53157 

BSLU07 Buffalo Springs Lake near Lubbock DMAS09 0.32574 

DMJU08 Double Mountain Fork near Justiceburg DMAS09 0.513 

DMAS09 Double Mountain Fork near Aspermont BRSE11 0.50862 

NCKN10 North Croton Creek near Knox City BRSE11 0.62723 

BRSE11 Brazos River at Seymour BRSB23 0.57884 

MSMN12 Miller's Creek near Munday BRSB23 0.537792 

CFRO13 Clear Fork Brazos River near Roby CFHA14 0.6628 

CFHA14 Clear Fork Brazos River near Hawley CFNU16 0.8803 

MUHA15 Mulberry Creek near Hawley CFNU16 0.89757 

CFNU16 Clear Fork Brazos River at Nugent CFFG18 0.56482 

CAST17 California Creek near Stamford CFFG18 0.67221 
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Table 2-1 (Continued)   

Upstream 
Control 
Point ID 

Description 
Downstream 

Control 
Point ID 

Segment 
Delivery 

Factor from 
Nat Flow 
Report 

CFFG18 Clear Fork Brazos River at Fort Griffin CFEL22 0.68637 

HCAL19 Hubbard Creek below Albany HCBR21 0.86321 

BSBR20 Big Sandy Creek above Breckenridge HCBR21 0.90326 

HCBR21 Hubbard Creek near Breckenridge CFEL22 0.84488 

CFEL22 Clear Fork Brazos at Eliasville BRSB23 0.91272 

BRSB23 Brazos River near South Bend SHGR26 0.98237 

GHGH24 Lake Graham near Graham SHGR26 0.98333 

CCIV25 Big Cedar Creek near Ivan SHGR26 0.99139 

SHGR26 Brazos River at Morris Sheppard Dam near Graford BRPP27 0.99487 

BRPP27 Brazos River near Palo Pinto BRDE29 0.98032 

PPSA28 Palo Pinto Creek near Santo BRDE29 0.95937 

BRDE29 Brazos River near Dennis BRGR30 0.98 

BRGR30 Brazos River near Glen Rose BRAQ33 0.97801 

PAGR31 Paluxy River at Glen Rose BRAQ33 0.9777 

NRBL32 Nolan River at Blum BRAQ33 0.98776 

BRAQ33 Brazos River near Aquilla BRWA41 0.98733 

AQAQ34 Aquilla Creek BRWA41 0.99269 

NBHI35 North Bosque River at Hico NBCL36 0.78957 

NBCL36 North Bosque River near Clifton NBVM37 0.93648 

NBVM37 North Bosque River at Valley Mills BOWA40 0.88857 

MBMG38 Middle Bosque River at Valley Mills BOWA40 0.94499 

HGCR39 Hog Creek near Crawford BOWA40 0.94601 

BOWA40 Bosque River near Waco BRWA41 0.9851 

BRWA41 Brazos River at Waco BRHB42 0.98619 

BRHB42 Brazos River near Highbank BRBR59 0.98035 

LEDL43 Leon River near DeLeon LEHS45 0.80254 

SADL44 Sabana River near DeLeon LEHS45 0.82774 

LEHS45 Leon River near Hasse LEHM46 0.63 

LEHM46 Leon River near Hamilton LEGT47 0.9751 

LEGT47 Leon River at Gatesville LEBE49 0.97109 

COPI48 Cowhouse Creek near Pidcoke LEBE49 0.99275 

LEBE49 Leon River near Belton LRLR53 0.9939 

LAKE50 Lampasas River near Kempner LAYO51 0.99121 

LAYO51 Lampasas River at Youngsport LABE52 0.99217 

LABE52 Lampasas River near Belton LRLR53 0.99477 

LRLR53 Little River near Little River LRCA58 0.97831 

NGGE54 North Fork San Gabriel River near Georgetown GAGE56 0.99854 
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Table 2-1 (Continued)   

Upstream 
Control 
Point ID 

Description 
Downstream 

Control 
Point ID 

Segment 
Delivery 

Factor from 
Nat Flow 
Report 

SGGE55 South Fork San Gabriel River at Georgetown GAGE56 0.99887 

GAGE56 San Gabriel River at Georgetown GALA57 0.99107 

GALA57 San Gabriel River at Laneport LRCA58 0.98762 

LRCA58 Little River at Cameron BRBR59 0.96473 

BRBR59 Brazos River near Bryan BRHE68 0.97315 

MYDB60 Middle Yegua Creek near Dime Box YCSO62 0.97764 

EYDB61 East Yegua Creek near Dime Box YCSO62 0.98052 

YCSO62 Yegua Creek near Somerville BRHE68 0.97487 

DCLY63 Davidson Creek near Lyons BRHE68 0.97181 

NAGR64 Navasota River above Groesbeck NAEA66 0.98678 

BGFR65 Big Creek near Freestone NAEA66 0.99323 

NAEA66 Navasota River near Easterly NABR67 0.99034 

NABR67 Navasota River near Bryan BRHE68 0.95909 

BRHE68 Brazos River near Hempstead BRRI70 0.97049 

MCBL69 Mill Creek near Bellville BRRI70 0.98008 

BRRI70 Brazos River at Richmond BRRO72 0.98969 

BGNE71 Big Creek near Needville BRRO72 0.99036 

BRRO72 Brazos River near Rosharon BRGM73 0.98344 

BRGM73 Brazos River at Gulf of Mexico N/A -- 

 

3.0 FILLING NATURALIZED FLOWS 

For the Drought Study, naturalized flow data were developed for January 1940 through 

December 2015.  As can be seen in Table 1-1, streamflow data are not available to cover the 

entire period for many of the primary control points.  To fill these missing data, statistical 

relationships were established with other locations for which data were available.  Table 3-1 

shows the relationships used to fill missing data.  In 2001 when the original naturalized flows 

were developed, several different potential fill relationships were tried for most control points.  

Appendix E of the 2001 Naturalized Flow Report lists all of the relationships tried for each 

control point.  In all but the few cases listed below, the fill relationships used in 2001 were 

retained when the flow was extended.  These relationships were verified where appropriate. 
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Five new fill relationships were applied to the extended flow data, four of which were applied 

to data before 1997, changing the naturalized flows developed in 2001.  These new fills are 

indicated by bold text in Table 3-1.  These changes include: 

• AQAQ34 (Aquilla Creek near Aquilla).  In June 2001, this gage was cancelled and 

replaced with a new gage upstream, Aquilla Creek above Aquilla.  The new gage is just 

downstream of Lake Aquilla.  For the extended flows, the flows at the new upstream 

gage were naturalized and a drainage area ratio was used to calculate the flows at the 

old downstream location.  This fill only affects the extended flows after June 2001. 

• BOWA40 (Bosque River near Waco).  A new fill relationship was developed for the 

extended flows using a multi-variable regression of the three upstream gages NBVM37, 

MBMG38 and HGCR39.  This relationship was used to fill the flows between October 

2007 and December 2015.  This same relationship was applied to several months of 

missing data between 1975 and 1985 in the original flows, changing the original 

naturalized flows for those months.   

• LEHS45 (Leon River near Hasse).  USGS flow data are missing from October 1991 to 

August 2007.  However, this gage is located very close to Lake Proctor, and almost all of 

the flow at the gage consists of releases from that reservoir.  A statistical relationship 

was developed between the monthly gated flows reported by the USACE and the 

monthly historical USGS flows and applied to calculate the historical flows for the 

missing months.  The adjusted gated flows were used as historical flows at the Hasse 

gage (i.e. naturalization corrections were applied to them).  This changes the original 

flows at this location from October 1991 to December 1997, and affects the extended 

flows from January 1998 to August 2007. 

• BRBR59 (Brazos River near Bryan).  The Bryan gage was cancelled in October 1993 and 

replaced with a new gage, the Brazos River at SH21 near Bryan a few miles upstream.  In 

2001, the missing flows at the older downstream location were filled with other control 

points.  The flows at the new upstream gage were not considered.  For this study, the 
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flows at the new gage were naturalized and a drainage area ratio was applied to 

estimate flows at the BRBR59 location.  This change affects the original flows from 1993 

to 1997 and all of the extended flows. 

• YCSO62 (Yegua Creek near Somerville).  For the extended flows, a new fill relationship 

using the two upstream primary control points MYDB60 and EYDB61 was developed to 

fill missing flows between January 1998 and September 2008.  This same fill relationship 

was applied to the missing flows from October 1991 to December 1997, changing the 

original naturalized flows. 

Another significant change to the fill data was considered but not applied in the Drought Study.  

Like the Brazos River near Bryan gage, the Navasota River near Bryan gage was cancelled in 

October 1994 and replaced with a new gage several miles upstream, the Navasota River at OSR 

near Bryan.  This gage could be naturalized and used to calculate flows at the old downstream 

location.  We recommend that future modifications to the naturalized flows in the Brazos Basin 

consider making this change. 

 

Table 3-1: Relationships Used to Fill Missing Data 

Control 
Point 

Name Data Missing Fill Relationship Used 

RWPL01 Running Water Draw at Plainview  10/53-9/56 & 5/60-
2/61 

RWPL01 = 0.033 * SFAS06 

10/78-9/02 RWPL01 = 0.141 * WRSP02 

WRSP02 White River Reservoir near Spur 1/40-8/63 WRSP02 = 0.207 * SFAS06 

10/76-6/79 Reservoir operation study 

DUGI03 Duck Creek near Girard  1/40-9/64 & 10/89-
12/15 

DUGI03 = 0.138 * SFAS06 

SFPE04 Salt Fork Brazos River near 
Peacock  

1/40-12/49 & 10/51-
9/64 & 10/86-12/15 

SFPE04 = 0.701 * SFAS06 

CRJA05 Croton Creek near Jayton  1/40-9/59 & 10/86-
12/15 

CRJA05 = 0.153 * SFAS06 

BSLU07 Buffalo Springs Lake near Lubbock 1/40-8/59 BSLU07 = 0.129 * DMAS09 

12/61-12/66 & 
10/77-12/15 

Reservoir operation study 

DMJU08 Double Mountain Fork Brazos 
River at Justiceburg  

1/40-11/61 DMJU08 = 0.201 * DMAS09 
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Table 3-1 (Continued)   

Control 
Point 

Name Data Missing Fill Relationship Used 

NCKN10 North Croton Creek near Knox City  1/40-9/65 & 10/86-
12/15 

NCKN10 = 0.154 * SFAS06 

MSMN12 Millers Creek near Munday  1/40-6/63 MSMN12 = 0.050 * [CFFG18 - (0.56482 * CFNU16)] 

CFRO13 Clear Fork Brazos River near Roby  1/40-12/61 CFRO13 = 0.061 * DMAS09 

CFHA14 Clear Fork Brazos River at Hawley  1/40-9/67 & 10/89-
12/15 

CFHA14 = 0.464 * CFNU16 

MUHA15 Mulberry Creek near Hawley  1/40-9/67 & 10/89-
12/15 

MUHA15 = 0.081 * CFNU16 

CAST17 California Creek near Stamford  1/40-9/62 CAST17 = 0.156 * CFFG18 

HCAL19 Hubbard Creek below Albany  1/40-9/51 HCAL19 = 0.241 * CFEL22 

10/51-4/55 HCAL19 = 0.179 * [BRSB23 - (0.57884 * BRSE11) - 
(0.62646 * CFFG18)] 

5/55 - 9/66 HCAL19 = 0.600 * HCBR21 

BSBR20 Big Sandy Creek above 
Breckenridge  

1/40-9/51 BSBR20 = 0.121 * [CFEL22 - (0.68637 * CFFG18)] 

10/51-4/55 BSBR20 = 0.067 * [BRSB23 - (0.57884 * BRSE11) - 
(0.62646 * CFFG18)] 

5/55 - 2/62 BSBR20 = 0.193 * HCBR21 

HCBR21 Hubbard Creek near Breckenridge  1/40-9/51 HCBR21 = 0.586 * [CFEL22 - (0.68637 * CFFG18)] 

10/51-4/55 HCBR21 = 0.285 * [BRSB23 - (0.57884 * BRSE11) - 
(0.62646 * CFFG18)] 

CFEL22 Clear Fork Brazos River at Eliasville  10/51-9/61 & 10/82-
12/15 

CFEL22 = 0.604 * [BRSB23 - (0.57884 * BRSE11)] 

GHGH24 Lake Graham near Graham  5/62-9/63, 6/70-
8/71, 5/73-7/74, 
8/77-12/78, 8/82-
9/84, 7/89-12/89, 
11/96-12/97 

GHGH24 = 0.305 * [BRPP27 - (0.97733 * BRSB23)] 

CCIV25 Big Cedar Creek near Ivan  1/40-11/64 & 10/89-
12/15 

CCIV25 = 0.086 * [BRPP27 - (0.97733 * BRSB23)] 

SHGR26 Brazos River at Morris Sheppard 
Dam near Graford, Brazos River 
near Graford 

1/40-9/76 SHGR26 = 0.991 * BRPP27 

PPSA28 Palo Pinto Creek near Santo  1/40-4/51 & 10/76-
12/15 

PPSA28 = 0.172 * [BRGR30 - (0.96071 * BRPP27)] 

BRDE29 Brazos River near Dennis  1/40-4/68 BRDE29 = 0.904 * BRGR30 

PAGR31 Paluxy River at Glen Rose  1/40-5/47 PAGR31 = 0.190 * [BRAQ33 - (0.97801 * BRGR30)] 

NRBL32 Nolan River at Blum  1/40-11/47 & 3/87-
9/92 & 10/96-9/97 & 
1/99-9/05 

NRBL32 = 0.230 * [BRAQ33 - (0.97801 * BRGR30)] 

AQAQ34 Aquilla Creek near Aquilla  6/01-12/15 AQAQ34 = 1.207843 * natural Aquilla abv Aquilla 

NBHI35 North Bosque River at Hico  1/40-12/61, 1/99 to 
12/15 

NBHI35 = 0.250 * NBCL36 

NBVM37 North Bosque River at Valley Mills 1/40-7/59, 10/05-
7/07 

NBVM37 = 1.186 * NBCL36 
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Table 3-1 (Continued)   

Control 
Point 

Name Data Missing Fill Relationship Used 

MBMG38 Middle Bosque River near 
McGregor  

1/40-7/59 & 10/85-
9/07 

MBMG38 = 0.089 * [BRWA41 - (0.98733 * BRAQ33)] 

HGCR39 Hog Creek near Crawford  1/40-8/59 & 10/85-
9/07 

HGCR39 = 0.045 * [BRWA41 - (0.98733 * BRAQ33)] 

BOWA40 Bosque River near Waco  1/40-8/59 & 10/85-
9/07 

BOWA40 = 0.609 * [BRWA41 - (0.98733 * BRAQ33)] 

10/75-3/76 & 1/82-
2/82 & 6/82-9/85 & 
10/07-12/15 

BOWA40 = 1.0324 * NBVM37 + 2.3979 * MBMG38 
+ 0.3561 * HGCR39 

BRHB42 Brazos River near Highbank  1/40-9/65 BRHB42 = 0.801 * BRWA41 + 0.191 * BRBR59 

LEDL43 Leon River near De Leon  1/40-8/60 & 10/86-
9/91 & 1/98-9/07 

LEDL43 = 0.426 * LEHS45 

10/91-9/96 & 10/97-
12/97 

LEDL43 = 0.324 * LEHM46 

SADL44 Sabana River near De Leon  1/40-8/60 & 10/86-
9/91 & 1/98-9/99 

SADL44 = 0.268 * LEHS45 

10/91-12/97 SADL44 = 0.209 * LEHM46 

LEHS45 Leon River near Hasse  10/91-8/07 Historical LEHS45 = 0.93 * USACE Proctor Gated 
Flow 

LEHM46 Leon River near Hamilton  1/40-9/50 LEHM46 = 1.086 * LEHS45 

10/50-8/60, 1/98 to 
9/07 

LEHM46 = 0.493 * LEHS45 + 0.424 * LEGT47 

LEGT47 Leon River at Gatesville  1/40-9/50 LEGT47 = 0.588 * LEHS45 + 0.357 * LEBE49 

COPI48 Cowhouse Creek at Pidcoke  1/40-9/50 COPI48 = 0.193 * [LEBE49 - (0.59655 * LEHS45)] 

LAKE50 Lampasas River near Kempner  1/40-9/62 LAKE50 = 0.566 * LAYO51 

LAYO51 Lampasas River at Youngsport  10/80-12/15 LAYO51 = 1.648 * LAKE50 

LABE52 Lampasas River near Belton  1/40-1/63 LABE52 = 1.087 * LAYO51 

10/89-5/99 LABE52 = 0.290 * LRLR53 

LRLR53 Little River near Little River  1/40-7/62 LRLR53 = 1.158 * (LAYO51 + LEBE49) 

NGGE54 North Fork San Gabriel River near 
Georgetown  

1/40-6/68 NGGE54 = 0.565 * GAGE56 

SGGE55 South Fork San Gabriel River at 
Georgetown  

1/40-11/67 SGGE55 = 0.358 * GAGE56 

GAGE56 San Gabriel River at Georgetown  10/73-10/84 & 
12/84-5/85 & 10/85-
12/85 & 2/86-3/86 & 
5/86-6/86 & 9/86-
12/15 

GAGE56 = 1.115 * (NGGE54 + SGGE55) 

GALA57 San Gabriel River at Laneport  1/40-7/65 GALA57 = 1.818 * GAGE56 

BRBR59 Brazos River near Bryan  10/93-12/15 BRBR59 = 1.015806 * (natural Brazos at SH21 nr 
Bryan) 

MYDB60 Middle Yegua Creek near Dime 
Box  

1/40-7/62 MYDB60 = 0.178 * YCSO62 

EYDB61 East Yegua Creek near Dime Box  1/40-7/62 EYDB61 = 0.186 * YCSO62 

YCSO62 Yegua Creek near Somerville  10/91-9/08 YCSO62 = 2.2216 * (MYDB60 + EYDB61) 
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Table 3-1 (Continued)   

Control 
Point 

Name Data Missing Fill Relationship Used 

DCLY63 Davidson Creek near Lyons  1/40-9/62 DCLY63 = 0.204 * YCSO62 

NAGR64 Navasota River above Groesbeck  1/40-5/78 NAGR64 = 0.265 * NAEA66 

BGFR65 Big Creek near Freestone  1/40-6/78 BGFR65 = 0.099 * NAEA66 

NABR67 Navasota River near Bryan  1/40-12/50 & 10/94-
12/15 

NABR67 = 1.228 * NAEA66 

MCBL69 Mill Creek near Bellville  1/40-7/63 MCBL69 = 0.622 * YCSO62 

10/93-12/96 MCBL69 = 2.633 * natural Cypress Cr at House-Hahl 
Rd nr Cypress (San Jacinto Basin) 

1/97-4/00 MCBL69 = 2.566 * DCLY63 

BGNE71 Big Creek near Needville  1/40-5/47 & 7/50-
3/52 

BGNE71 = 0.297 * natural Braes Bayou at Houston 
(San Jacinto Basin) 

BRRO72 Brazos River at Rosharon  1/40-3/67 & 10/80-
4/84 

BRRO72 = 1.036 * BRRI70 

BRGM73 Brazos River at Gulf of Mexico 1/40-12/15 BRGM73 = 0.9834 * BRRO72 + (DA BRGM73 / DA 
BGNE71) * BGNE71  
BRRO72 and BGNE71 filled data is used when 
historical flow is not available 

 

 

4.0 MODEL NET EVAPORATION AND CLIMATIC DATA 

4.1 MODEL NET EVAPORATION RATES 

Section 1.1.2 above discusses net reservoir evaporation as applied in the flow naturalization 

process.  This section describes the development of net evaporation rates that were used as 

model input.  These data are input in the EVA file. 

The TWDB has developed monthly precipitation and reservoir gross evaporation rates for the 

entire state, by one-degree quadrangles of latitude and longitude for the 1940 to 2015 period. 

The precipitation and gross evaporation data can be combined into net evaporation rates for 

each one-degree quadrangle by subtracting the precipitation depths from the evaporation 

depths. These net evaporation rates are entered directly into the EVA file for the quadrangles 

included in the file (Table 4-1). These evaporation rates are used for smaller reservoirs in the 

Brazos WAM.  For control points corresponding to larger reservoirs that do not have local data, 
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the net evaporation rate entered in the EVA file is calculated as the sum of weighted net 

evaporation from the component quadrangles.  The weighting factors may be found in Table E-

5 of Appendix E. 

For both the simulation and the flow naturalization process, local evaporation and rainfall 

estimates were used instead of quadrangle data for major reservoirs when they were available 

(Table E-4 of Appendix E). When local data was missing, net evaporation was estimated using 

the relationships shown in Table E-5. 

The net reservoir evaporation rates used in the flow naturalization process as described in 

Section 1.1.2 are slightly different than the net evaporation rates entered in the EVA file. The 

procedure used to derive reservoir net evaporation rate for use in the flow naturalization 

process begins the same as in the EVA files: rainfall for a given quadrangle is subtracted from 

the gross evaporation for the quadrangle. However, instead of using historical monthly runoff  

 

Table 4-1: Brazos WAM Control Points and Corresponding TWDB Quadrangles Used in the 
Calculation of General Net Evaporation Rates for the EVA file 

WAM Control 
Point 

TWDB 
Quadrangle 

366631 305 

368131 306 

370431 405 

368931 406 

341131 407 

341331 408 

344801 409 

371431 506 

372031 507 

413331 508 

220131 509 

227031 510 

225331 609 

228731 610 

406331 611 

299231 710 

375931 711 

531531 712 

401041 812 

516841 813 
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depths (i.e., monthly streamflow volume divided by drainage area) the WRAP model uses 

naturalized flows to calculate the portion of rainfall that would have run off. The model 

calculates the unit runoff based on the input naturalized flows and drainage area, as specified 

in CP record field 9.  

Several errors were discovered in the original Brazos WAM EVA file that were corrected during 

the Drought Study. These corrections are listed below: 

• The original Brazos WAM EVA file has different values for Quad 405. Within the original 

EVA file, Quad 405 is simply a duplicate of Quad 305. This change affects the evaporative 

loss calculation for Lake Buffalo Springs and other small reservoirs that use this 

quadrangle. 

• The evaporation weighting factors for Lakes Alan Henry, Leon and Cisco were updated to 

be consistent with Table E-5. In the original Brazos WAM EVA file, the factors for Alan 

Henry were repeated from Buffalo Springs, the factors for Cisco were repeated from 

Stamford, and the factors for Leon were repeated from Marlin City Lake. 

• The TWDB corrected a value for July 1966 in quadrangle 710 that changed the calculation 

of net evaporation for that month for the reservoirs in Table E-5 involving that 

quadrangle.  

• The input evaporation for Eagle Nest Lake (CP 549231), Brazoria Reservoir (CP 532842), 

and William Harris Reservoir (CP 532841) have been replaced using the weighting factors 

in Table E-5.  The method used to calculate these in the original EVA files is not available.  

This only affects Eagle Nest Lake, since neither Brazoria nor William Harris are in the 

current Brazos WAM. 

 

4.2 MODEL CLIMATIC DATA 

The preceding paragraphs of Section 4.0 focus on the development of the EVA file and net 

evaporation rates for the flow naturalization process. The remainder of Section 4.0 discusses 

climatic data input into the model as part of the Drought Study, specifically the development of 

the HIS file. The hydrologic index series (HIS) file contains hydrologic index (HI) records. The HI 

records and HIS file are not part of the flow naturalization process but are used within WRAP to 
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model environmental flow requirements specified as a function of the Palmer Hydrologic 

Drought Index (PHDI).  

The PHDI value present on the last day of the month of the preceding season, as reported by 

the National Weather Service (NWS), and calculated for the geographic area as described in 

subsection (b) of Title 30, Part 1, Chapter 298, Subchapter G, Rule §298.470, will determine the 

hydrologic condition for the following season. The percentages of each climatic division within 

each geographic area, as defined in §298.455 of Title 30 (relating to Definitions), are listed in 

Table 4-2. 

The PHDI criteria corresponding to specific hydrologic conditions (i.e., dry, average or wet) for 

all measurement points on the Brazos River and its associated tributaries are listed in Table 4-3. 

 

 

Table 4-2:  Percentage of Climatic Division Within Each Brazos Basin Geographic Area 

Climatic Division 
Percentage Located 

in Upper Basin 
Percentage Located 

in Middle Basin 
Percentage Located 

in Lower Basin 

High Plains 2.7% 0% 0% 

Low Rolling Plains 64.7% 0% 0% 

North Central 32.6% 100% 61.9% 

East Texas 0% 0% 14.7% 

Trans Pecos 0% 0% 0% 

Edwards Plateau 0% 0% 5.7% 

South Central 0% 0% 13.2% 

Upper Coast 0% 0% 4.5% 

 

Table 4-3:  The PHDI for Calculating Hydrologic Conditions for all Measurement Points on the 
Brazos River and Its Associated Tributaries 

Geographic Area Dry Average Wet 

Upper Basin Less than -1.78 -1.78 to 2.18 Greater than 2.18 

Middle Basin Less than -1.95 -1.95 to 2.39 Greater than 2.39 

Lower Basin Less than -1.73 -1.73 to 2.13 Greater than 2.13 

 
 
 



Updated Naturalized Flow Report for the Brazos River Basin 
Brazos River Authority 
 

 31 

The PHDI is reported by NWS on a monthly basis for each of the 10 climate divisions in Texas (of 

which 8 are listed in Table 4-2).  The monthly PHDI data are found in Table F-1 of Appendix F.  

For example, the PHDI for the Upper Basin is calculated as the PHDI for the High Plains division 

times 0.027 plus the PHDI for the Low Rolling Plains division times 0.647 plus the PHDI for the 

North Central division times 0.326. The resultant PHDI for the Upper Basin is then compared to 

the criteria listed in Table 4-3 to determine the hydrologic condition of the Upper Basin: dry, 

average or wet.  

The HIS file is a set of zeros and ones organized in the following way: first there is a block of 76 

HI records, one for every year from 1940 to 2015, that represent dry conditions in the Upper 

Basin (UP-DRY). Each record has an entry corresponding to one of the twelve months of the 

year. If the Upper Basin is in “dry” hydrologic conditions during a given month, the value is set 

to 1, otherwise it is set to zero. The next 76 HI records represent average conditions in the 

Upper Basin (UP-AVG). If the composite PHDI in the Upper Basin is between -1.78 and 2.18 for a 

given month, then the value for that month in the UP-AVG HI record is set to 1, otherwise it is 

zero. HI records for UP-WET conditions are calculated in a similar manner. Because the Upper 

Basin can be in only one of the three hydrologic conditions during any given timestep, the sum 

of HI entries for any given month among UP-DRY, UP-AVG, and UP-WET must equal one. The 

same procedure is repeated for the Middle and Lower Basins for a total of (76 * 3 * 3 =) 684 HI 

records in the final HIS file. 

The HIS file developed for the Drought Study uses data developed by the Brazos Basin and Bay 

Area Stakeholder Committed (BBASC) data through February 2013.  For the remainder of the 

period PHDI data were obtained from the NWS website.12 
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5.0 COMPARISON OF NATURALIZED FLOWS WITH HISTORICAL GAGED 

FLOWS 

Appendix C is a comparison of historical and naturalized monthly flows for all primary control 

points in the Brazos River Basin.  The changes from naturalized to historical flows for some key 

gages are described below. 

Brazos River at South Bend.  This gage is upstream of all the major main stem reservoirs, 

although there are several smaller reservoirs upstream.  In general, historical low flows 

(minimum and 10th percentiles) are reduced in most months from natural conditions, but 25th 

percentile and higher historical flows are very near to naturalized conditions. 

Brazos River near Palo Pinto.  This is the gage downstream from Morris Sheppard Dam and 

Possum Kingdom Lake.  As such, flows at this gage have been historically influenced by 

hydropower and other releases from Possum Kingdom.  In general, historical low flows 

(minimum and 10th percentile) at this control point are significantly higher than naturalized 

flows, with the exception of 10th percentile flows in May and June, which are lower than 

naturalized flows.  Median historical flows are lower than naturalized flows in the spring and 

higher in the winter and summer. 

Brazos River at Waco.  Historical flows at Waco tend to be lower than naturalized flows in the 

spring and higher in the remainder of the year, especially in the fall. 

Little River at Cameron.  In general, historical and naturalized flows are relatively close at this 

gage, with historical flows tending to be somewhat lower.  For percentiles greater than the 

median, the naturalized flows are somewhat higher in the spring than the historical flows. 

Brazos River at Richmond.  Historical and naturalized flows tend to be relatively close at 

Richmond, which is near the mouth of the river.  For percentiles greater than the median, the 

naturalized flows are somewhat higher in the spring than the historical flows. 
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6.0 COMPARISON OF APPROXIMATE NATURALIZED FLOWS TO FULLY 

NATURALIZED FLOWS AT SELECTED CONTROL POINTS 

The extended hydrology in the Drought Study does not fully naturalize the flows.  Rather, the 

approach is to correct only for: 

• Diversions by water rights of 1,000 acre-feet per year and greater 

• Reservoirs with current storage capacity of 10,000 acre-feet or more 

• Return flows greater than 2 MGD 

The scope of work for the Drought Study included full naturalization of up to three gages as a 

proof of concept for the approach.  Table 6-1 shows the gages considered for full naturalization, 

with the selected gages shown in bold text and highlighted.  Figure 6-1 shows the location of 

these gages.  Criteria that were considered, with the relevant data summarized in Table 6-1, 

are: 

• Geographic distribution within the Brazos River Basin.  The selected gages should 

represent different parts of the basin important in the Drought Study.   

• Availability of data.  The gage must have a full or nearly full period of historical records 

between 1998 and 2015.  There must also be available data for upstream corrections, 

minimizing the number of estimated values. 

• Number of water rights, return flows and reservoirs.  The difference in the number of 

sources for the corrections (diversions, return flows and reservoirs) should be significant 

enough to demonstrate the impact of the approach. 

• Number of upstream gage locations.  The location should be at or near the upstream 

end of a watershed so that the gage can be fully naturalized.  A location downstream of 

multiple gages could only be fully naturalized if all upstream gages were naturalized. 

The fully naturalized gages developed for this portion of the study have been included in the 

flow dataset used for other analyses in the Drought Study.  So, these three gages are fully 

naturalized, while the remaining gages are only partially naturalized. 



 

  

Table 6-1:  Gages Considered and Selected for Full Naturalization 

Gage Name 
Period with Gage Data 

Available 
Gage ID 

Fully Naturalized Approximate Naturalized  

Number 
of Rights 

Number of 
Reservoirs 

Number 
of Return 

Flows 

Total 
Diversion 
(ac-ft/yr) 

Number 
of Rights 

Number of 
Reservoirs 

Number 
of Return 

Flows 

Total 
Diversion 
(ac-ft/yr) 

Notes 

California Cr nr Stamford 1/98-present CAST17 7 0 1 1047 0 0 0 0  
            

Millers Creek nr Munday 1/98-present MSMN12 0 1 0 0 0 0 0 0 Gage is above reservoir.  No water rights above gage. 
            

Hubbard Cr below Albany 1/98-present HCAL19 8 0 3 1330 0 0 0 0  

Big Sandy abv Breckenridge 1/98-present BSBR20 2 1 3 2027 2 1 0 2027  

Hubbard Cr nr Breckenridge none HCBR21 7 1 0 56085 5 1 0 56000 Spills from Hubbard Creek Reservoir.  No gage data available. 
            

Palo Pinto Cr nr Santo None PPSA28 28 1 3 8237 1 1 0 6000 No gage records for current period 
            

Paluxy nr Glen Rose 1/98-present PAGR31 18 0 0 1188 0 0 0 0 Wheeler Branch below gage 
            

Nolan R nr Blum 10/05-present NRBL32 7 1 3 6967 3 1 1 6000  
            

Aquilla Cr nr Aquilla 1/98-present AQAQ34 7 1 3 7992 4 1 0 7943 Use Aquilla above Aquilla gage 
            

N Bosque at Hico none NBHI35 62 0 2 4165 0 0 1 0  

N Bosque nr Clifton 1/98-present NBCL36 38 0 2 5837 2 0 0 3340 Requires full naturalization data be developed for NBHI35 
            

Leon nr DeLeon 10/07-present LEDL43 53 1 1 10754 5 1 0 6300  
            

Sabana nr DeLeon 1/98-present SADL44 22 0 0 783 0 0 0 0  
            

Cowhouse Cr at Pidcoke 1/98-present COPI48 19 0 0 518 0 0 0 0  
            

Lampasas at Kempner 1/98-present LAKE50 39 0 1 5769 1 0 0 3760  

Lampasas nr Youngsport none LAYO51 20 0 0 1686 0 0 0 0  

Lampasas nr Belton 5/99-present LABE52 9 1 0 67871 4 1 0 67768  
            

N San Gabriel nr Georgetown 1/98 - present NGGE54 8 1 0 13660 4 1 0 13610  

S San Gabriel nr Georgetown 1/98-present SGGE55 4 0 1 327 0 0 0 0  

San Gabriel near Georgetown none GAGE56 8 0 1 163 0 0 1 0  

San Gabriel near Laneport 1/98-present GALA57 20 1 4 21300 5 1 2 19840  
            

Yegua Cr nr Somerville 10/08-present YCSO62 11 1 1 48100 4 1 0 48000  
            

Navasota above Groesbeck 1/98-present NAGR64 5 1 1 5474 3 0 0 5452 Lake Mexia does not meet storage criteria but does meet diversion 

Big Creek nr Freestone 1/98-present BGFR65 4 0 1 634 0 0 0 0  

Navasota nr Easterly 1/98-present NAEA66 11 1 2 65172 4 1 1 65074  

Selected gages are in bold text highlighted in yellow 
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6.1 SELECTION OF GAGES 

The selected gages are highlighted in yellow in Table 6-1 and are shown by green shaded text in 

Figure 6-1.  Since the existence of a new drought of record has already been established for 

Possum Kingdom Lake and the watershed upstream of Possum Kingdom, the gages selected for 

this analysis are all located in the portion of the Brazos Basin below Possum Kingdom where it is 

not clear if a new drought of record has been established.  The selected gages include: 

• North Bosque River near Clifton (USGS 08095000, control point NBCL36).  This location 

was selected because: 

o It is in the north central portion of the basin, near the upstream portion of the 

watershed important to the Drought Study.   

o It was fully operational between 1998 and 2015. 

o There are 100 small irrigation rights upstream with authorized diversions of less 

than 1,000 acre-feet per year that would not be included in the approximate 

naturalized flows. 

o There are three return flows upstream that are less than 2 MGD that would not 

be included in the approximate naturalized flows.   

o There is only one gage upstream, the North Bosque at Hico (NBHI35).  

Continuous historical flow data are not available for this gage, so the Hico gage 

was not a candidate for full naturalization.  However, a full set of corrections 

(diversions and return flows) needed to be developed for the Hico gage so that 

the Clifton gage could be fully naturalized. 

• Lampasas River near Kempner (USGS 08103800, control point LAKE50).  This location 

was selected because: 

o It is in the west central portion of the basin, located on a tributary of the Little 

River.  The Little River is a major tributary of the Brazos River that contains 

several BRA System reservoirs. 

o It was fully operational between 1998 and 2015. 
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o There are 38 small irrigation rights that would not be included in the 

approximate naturalized flows. 

o There is one return flow that would not be included in the approximate 

naturalized flows. 

o There are no gages upstream. 

• Navasota River above Groesbeck (USGS 08110325, control point NAGR64).  This gage 

was selected because: 

o It is in the east central portion of the basin, in an area with some of the highest 

rainfall in the Brazos Basin.  It is also located upstream of Lake Limestone. 

o It was fully operational between 1998 and 2015. 

o Although there are only two water rights and one return flow that do not meet 

the criteria for approximate naturalization, there is a reservoir in the watershed, 

Lake Mexia, that has less than 10,000 acre-feet of storage and therefore does 

not meet the criteria for approximate naturalization.  Historical data for this 

reservoir are available for 1998 and from April 1999 through 2015, so only three 

months of the storage (January through May 1999) needed to be estimated.  

Note that the diversion for this water right meets the criteria for inclusion in the 

approximate naturalized flows, but the storage does not. 

o There are no gages upstream.   

 

6.2 RESULTS 

6.2.1 North Bosque River near Clifton 

Table 6-2 compares the annual fully naturalized and approximate naturalized flows for the 

North Bosque River near Clifton gage, control point NBCL36, from 1998 to 2015, the period of 

the extended flows developed for the Drought Study.  Figure 6-2 is a scatter plot comparing the 

monthly flows for the same period.  The approximate naturalized flows are an average of 322 

acre-feet per year higher than the fully naturalized flows.  Table 6-3 compares the average 

annual corrections for diversions, return flows and reservoirs (these values include adjustments 
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made to prevent negative naturalized flows).  Appendix G has tables that show the average 

annual diversions and return flows used for this analysis.  Note that the corrections for return 

flows, which are subtracted from the historical flows (hence the negative numbers in Table 6-3) 

are of greater magnitude than the corrections for diversions.  The difference in return flows is 

greater than the difference in the diversions, which are added to the historical flow data.  So, 

the change in the volume subtracted from the fully naturalized flows because of the return 

flows is more than the change in the volume added because of consideration of the additional 

diversions, resulting in lower flows for the full naturalization. 

 

Table 6-2:  Comparison of Annual Naturalized and Approximate Naturalized Flows –  
North Bosque River near Clifton (NBCL36) 

(Values in Acre-Feet per Year) 

Year 
Fully 

Naturalized 
Approximate 
Naturalized 

Difference 

1998 234,641 234,432 -209 

1999 14,092 14,122 30 

2000 38,957 39,273 316 

2001 161,169 161,750 581 

2002 115,550 115,820 270 

2003 64,031 64,447 416 

2004 341,625 342,184 559 

2005 141,745 142,094 349 

2006 15,700 15,757 57 

2007 647,143 647,748 605 

2008 61,531 61,879 348 

2009 100,860 101,315 455 

2010 242,700 242,991 291 

2011 14,843 15,018 175 

2012 136,031 136,306 275 

2013 5,338 5,580 242 

2014 10,325 10,642 317 

2015 484,134 484,852 718 
    

Average 157,245 157,567 322 

Minimum 5,338 5,580 -209 

Maximum 647,143 647,748 718 
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Figure 6-2:  Scatter Plot Comparison of Fully Naturalized to Approximate Naturalized Flows –  

North Bosque River near Clifton (NBCL36) 
 
 
 
 
 

Table 6-3:  Comparison of Average Annual Corrections –  
North Bosque River near Clifton (NBCL36) 

(Values in Acre-Feet per Year) 

Type of Correction 
Fully 

Naturalized 
Approximate 
Naturalized 

Difference 

Diversions 732 384 -347 

Return Flows -1,798 -1,128 670 

Reservoirs 0 0 0 

Average -1,066 -744 322 
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It should be noted that almost all the water rights in this watershed are associated with 

irrigation.  Most of these water rights report zero diversion or do not have reported data.  In 

general, unless an irrigation diversion is very consistent, irrigation diversions are not estimated 

if they are missing.  This is a conservative assumption because diversions are added to the 

historical flows. 

In 1998 the fully naturalized flows are larger than the approximate naturalized flows, and in 

1999 the two sets of flows are about the same.  This is the result of two new off-channel 

reservoirs in the watershed that began operation in the year 2000.  These are the only diversion 

corrections large enough to be considered in the approximate naturalized flows. 

 

6.2.2 Lampasas River near Kempner 

Table 6-4 compares the fully naturalized flows to the approximate naturalized flows for the 

Lampasas River near Kempner gage, control point LAKE50, from 1998 to 2015.  Figure 6-3 is a 

scatter plot of the monthly flows during the same period.  The approximate naturalized flows 

are slightly higher than the fully naturalized flows for the same reason seen at the Clifton gage – 

the return flows are of greater magnitude than the diversions (see Table 6-5).  When fully 

naturalized, the subtraction of the return flows has a greater impact than the additional flow 

added when fully considering diversions. 
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Table 6-4:  Comparison of Annual Naturalized and Approximate Naturalized Flows –  
Lampasas River near Kempner (LAKE50) 

(Values in Acre-Feet per Year) 

Year 
Fully 

Naturalized 
Approximate 
Naturalized 

Difference 

1998 193,918 194,089 171 

1999 87,699 87,941 242 

2000 32,554 32,685 131 

2001 105,362 105,850 488 

2002 101,156 101,549 393 

2003 54,249 54,690 441 

2004 196,745 197,102 357 

2005 148,615 149,101 486 

2006 29,841 30,086 245 

2007 594,933 595,411 478 

2008 31,980 32,247 267 

2009 96,589 96,914 325 

2010 230,479 230,869 390 

2011 15,852 16,073 221 

2012 40,321 40,580 259 

2013 13,371 13,711 340 

2014 24,082 24,624 542 

2015 109,403 109,952 549 

    
Average 117,064 117,415 351 

Minimum 13,371 13,711 131 

Maximum 594,933 595,411 549 
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Figure 6-3:  Scatter Plot Comparison of Fully Naturalized to Approximate Naturalized Flows –  
Lampasas River near Kempner (LAKE50) 

 

Table 6-5:  Comparison of Average Annual Corrections –  
Lampasas River near Kempner (LAKE50) 

(Values in Acre-Feet per Year) 

Type of Correction 
Fully 

Naturalized 
Approximate 
Naturalized 

Difference 

Diversions 189 24 -165 

Return Flows -516 0 516 

Reservoirs 0 0 0 

Average Correction -327 24 351 
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6.2.3 Navasota River above Groesbeck 

Table 6-6 compares the fully naturalized and approximate naturalized flows for the Navasota 

River above Groesbeck gage, control point NAGR64.  Figure 6-4 is a scatter plot comparing the 

monthly flows.  With some exceptions, the fully naturalized annual flows are greater than the 

approximate naturalized flows, and the difference in annual flows, shown in the third column, 

shows more variation than seen at the other two gages.  Looking at Table 6-7, inclusion of the 

corrections for Lake Mexia is responsible for most of the difference between the fully 

naturalized and approximate naturalized flows.  The magnitude of the return flows is small in 

comparison, and there is no difference in the average reported diversions.   

Table 6-6:  Comparison of Annual Naturalized and Approximate Naturalized Flows –  
Navasota River above Groesbeck (NAGR64) 

(Values in Acre-Feet per Year) 

Year 
Fully 

Naturalized 
Approximate 
Naturalized 

Difference 

1998 145,012 142,691 -2,321 

1999 32,699 31,774 -925 

2000 99,762 95,037 -4,725 

2001 133,540 131,913 -1,627 

2002 62,461 57,134 -5,327 

2003 64,500 65,791 1,291 

2004 131,711 130,557 -1,154 

2005 35,242 34,455 -787 

2006 27,833 25,670 -2,163 

2007 247,474 243,937 -3,537 

2008 50,019 48,537 -1,482 

2009 152,104 148,305 -3,799 

2010 115,553 113,434 -2,119 

2011 16,857 13,316 -3,541 

2012 86,937 84,067 -2,870 

2013 65,816 63,385 -2,431 

2014 15,290 13,493 -1,797 

2015 373,879 370,771 -3,108 
    

Average 103,149 100,793 -2,357 

Minimum 15,290 13,316 -5,327 

Maximum 373,879 370,771 1,291 
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Figure 6-4:  Scatter Plot Comparison of Fully Naturalized to Approximate Naturalized Flows –  
Navasota River above Groesbeck (NAGR64) 

 

Table 6-7:  Comparison of Average Annual Corrections –  
Navasota River above Groesbeck (NAGR64) 

(Values in Acre-Feet per Year) 

Type of Correction 
Fully 

Naturalized 
Approximate 
Naturalized 

Difference 

Diversions 757 757 0 

Return Flows -177 0 177 

Reservoirs 2,533 0 -2,533 

Average Correction 3,114 757 -2,357 
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6.3 CONCLUSIONS 

The difference between the fully naturalized and approximate naturalized flows at the Clifton 

and Kempner gages is small.  The approximate naturalized flows would not greatly affect water 

availability in the vicinity of the gages.  Downstream, where flows are larger, there would be 

even less effect.   

For the Groesbeck gage, not including corrections for Lake Mexia could affect water availability 

near the gage.  However, the impact would be diminished for larger flows downstream.  It 

should be noted that in most cases historical storage information is not available for a reservoir 

the size of Lake Mexia, which currently stores less than 5,000 acre-feet (the permitted amount 

is 9,600 acre-feet).  In those cases, either there is no correction in the naturalized flows if the 

permitted storage is less than 5,000 acre-feet, or the corrections must be estimated, which is 

also a potential source of inaccuracy.   

 

7.0 REVIEW OF FLOWS FOR INTERNAL CONSISTENCY 

Table 7-1 shows the naturalized runoff per square mile for each primary control point, in acre-

feet per month per square mile, for both the original 1940 to 1997 period of the original set of 

naturalized flows and for the extended 1940-2015 period examined in this study.  In general, 

the runoff per square mile increases from upstream to downstream, from north to south, and 

from west to east, which is appropriate in Texas. 

Appendix D shows the statistics from regression and double mass comparisons of gages with 

each other.  In this comparison, it is desirable to have high R2 values, indicating that the flows 

vary consistently, and to have slopes of the linear regression and the double mass curve 

consistent with expected differences in flow. 

In general, there is good internal consistency among the flow values. 
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Appendix B - Naturalized Flows

NATURALIZED FLOW -RWPL01 Gage Name Running Water Draw at Plainview 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08080700

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 1 9 0 3 5 0 0 0 0 3 20 1 42

1941 1 1 8 6 3,608 21,017 813 240 23 5,449 184 2 31,352

1942 0 0 0 175 0 169 0 2 9 161 0 6 522

1943 0 0 0 0 3 0 44 0 0 0 0 1 48

1944 3 0 0 0 14 59 0 0 0 0 0 2 78

1945 0 0 0 0 0 0 0 1 0 1 0 0 2

1946 0 0 0 0 0 0 0 2 18 1,085 0 682 1,787

1947 0 0 0 0 1,426 17 15 0 0 0 0 0 1,458

1948 0 1 0 2 3 3 0 18 3 1 0 0 31

1949 16 6 1 13 49 11 9 6 7 2 0 1 121

1950 0 0 0 7 7 5 50 20 48 4 1 2 144

1951 1 3 1 1 4,253 4 5 0 19 0 0 0 4,287

1952 1 0 0 20 0 0 3 0 0 0 0 0 24

1953 0 0 0 0 0 0 7 2 0 2,323 122 24 2,478

1954 13 7 1 857 3,283 82 1 1 0 1 4 2 4,252

1955 2 39 186 39 1,411 513 606 68 3,152 3,155 50 31 9,252

1956 26 30 4 1 335 64 1 15 0 0 0 0 476

1957 0 1 12 73 837 2,247 2 438 0 24 19 3 3,656

1958 19 8 33 21 8 34 7 5 5 1 1 0 142

1959 0 0 0 0 13 2,344 1,607 0 0 6 0 40 4,010

1960 6 4 2 1 26 99 1,173 8 0 2,569 75 54 4,017

1961 40 53 11 4 40 17 639 3 3 0 7 0 817

1962 0 0 0 6 1,170 220 49 5 68 46 9 1 1,574

1963 0 2 1 10 157 1,711 115 52 60 6 15 1 2,130

1964 2 9 1 14 58 1,121 65 55 126 9 1 7 1,468

1965 0 2 1 13 79 5,955 93 41 41 12 0 0 6,237

1966 1 0 4 29 85 170 125 90 55 8 0 0 567

1967 0 1 3 20 263 914 1,187 42 42 6 0 2 2,480

1968 7 8 5 16 86 1,231 114 125 98 16 24 4 1,734

1969 0 5 22 62 3,827 465 384 50 87 130 11 1 5,044

1970 0 12 19 282 241 38 61 57 44 49 0 0 803

1971 0 22 0 30 65 989 56 62 658 18 2 8 1,910

1972 0 0 14 46 298 121 244 134 49 27 7 0 940

1973 2 6 72 51 68 79 107 92 41 5 0 0 523

1974 0 0 19 22 47 3,454 78 670 98 110 6 5 4,509

1975 3 18 12 31 79 178 220 129 57 23 12 1 763

1976 0 0 19 26 58 59 174 143 67 2 0 0 548

1977 0 0 36 44 2,103 127 109 185 7 7 0 0 2,618

1978 0 0 26 36 104 542 116 120 22 36 31 16 1,049

1979 28 15 41 44 125 491 5,437 2 0 0 205 0 6,388

1980 0 0 20 47 481 215 6 99 147 0 47 0 1,062

1981 0 5 73 398 138 322 342 303 126 346 4 0 2,057

1982 0 5 75 0 832 1,569 207 3 436 0 0 29 3,156

1983 22 22 26 27 6 0 140 0 0 2,644 301 0 3,188

1984 31 19 51 1 82 21 0 41 16 0 67 0 329

1985 0 0 22 16 68 1,280 307 40 0 1,257 81 0 3,071

1986 0 213 0 285 81 379 4 468 1,452 2,946 389 170 6,387

1987 109 161 211 68 2,325 763 592 90 171 4 0 39 4,533

1988 16 34 47 91 29 0 95 0 22 0 0 0 334

1989 42 0 102 31 94 1,118 40 0 170 5 6 22 1,630

1990 0 0 190 110 0 134 0 1 0 0 9 12 456

1991 5 42 27 37 22 281 27 79 713 74 104 293 1,704

1992 120 201 90 87 485 791 5 0 156 0 15 32 1,982

1993 40 47 42 33 67 0 45 90 38 0 0 0 402

1994 33 12 18 12 417 93 0 56 0 32 0 42 715

1995 0 15 0 0 5 92 51 0 127 18 18 0 326

1996 32 18 0 0 86 71 0 109 0 0 25 0 341

1997 19 30 40 712 301 134 143 0 0 0 0 18 1,397

1998 11 4 56 0 0 0 133 99 0 0 0 0 303

1999 22 15 19 513 975 565 28 6 0 9 22 27 2,201

2000 25 41 73 74 48 7 12 14 9 62 8 6 379

2001 2 17 69 0 0 17 3 35 0 0 62 0 205

2002 17 2 4 74 39 77 0 15 0 32 0 3 263

2003 0 0 0 0 7 128 0 0 0 0 0 0 135

2004 19 29 49 71 0 269 63 103 78 180 209 0 1,070

2005 19 18 51 10 76 19 44 49 0 3 0 0 289

2006 0 0 19 14 60 4 0 7 87 44 0 17 252

2007 1 0 53 2 28 43 70 1 34 0 0 3 235

2008 0 0 0 0 25 3 0 15 23 27 0 0 93

2009 0 2 0 12 13 26 32 19 12 0 0 21 137

2010 23 25 41 109 28 22 169 27 0 26 8 0 478

2011 0 0 5 0 0 0 0 0 0 21 0 12 38

2012 0 4 6 4 8 92 17 5 12 0 0 1 149

2013 8 16 2 0 0 14 303 32 3 20 3 0 401

2014 0 0 0 1 109 480 86 1 97 1 45 0 820

2015 14 1 1 48 1,159 448 151 5 0 93 10 8 1,938

Min 0 0 0 0 0 0 0 0 0 0 0 0 2

Max 120 213 211 857 4,253 21,017 5,437 670 3,152 5,449 389 682 31,352

Average 11 17 27 64 425 711 221 62 116 304 29 22 2,010
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Appendix B - Naturalized Flows

NATURALIZED FLOW -WRSP02 Gage Name White River Reservoir near Spur

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08080910

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2 9 1 1,015 744 2,018 35 9,251 421 30 2,202 107 15,835

1941 3 228 2,285 10,193 27,677 15,220 3,184 830 7,370 28,124 1,918 830 97,862

1942 324 108 51 1,270 176 900 364 926 4,710 4,282 294 623 14,028

1943 205 35 109 114 395 4,757 1,394 2 2 2 7 29 7,051

1944 37 86 39 17 236 457 1,085 112 2,510 56 62 967 5,664

1945 150 65 94 67 2 3,921 8,174 61 1,958 1,898 8 2 16,400

1946 2 1 0 230 1,333 6,333 510 8,882 3,689 4,322 113 710 26,125

1947 181 33 76 290 18,641 1,049 107 2 1 1 71 610 21,062

1948 11 1,026 89 13 267 7,261 4,083 313 7 800 815 13 14,698

1949 127 75 72 217 10,074 6,831 1,191 479 2,777 765 82 61 22,751

1950 110 68 7 209 9,696 1,815 3,070 610 8,450 521 108 83 24,747

1951 71 94 92 55 3,855 1,829 589 2,279 85 7 6 2 8,964

1952 9 5 2 377 184 4 1,618 1 4 0 45 14 2,263

1953 1 0 5 76 330 1 2,303 2,342 22 14,571 762 148 20,561

1954 84 44 8 5,373 20,594 514 5 7 1 5 26 14 26,675

1955 12 242 1,170 242 8,853 3,218 3,804 427 19,770 19,789 315 192 58,034

1956 164 189 26 5 2,099 400 5 97 2 81 10 17 3,095

1957 4 234 110 6,027 21,355 15,801 681 321 183 2,559 2,645 104 50,024

1958 120 90 261 435 2,276 399 480 90 1,240 105 47 9 5,552

1959 9 8 5 77 318 11,880 4,978 1,482 13 1,801 68 1,347 21,986

1960 355 179 88 9 163 621 7,359 50 2 16,117 469 339 25,751

1961 248 334 183 55 276 11,698 7,952 197 72 130 502 112 21,759

1962 70 39 34 412 67 2,003 815 695 4,575 462 795 430 10,397

1963 127 106 98 279 1,836 6,763 120 35 111 346 359 349 10,529

1964 368 358 420 532 32 594 198 112 157 127 0 95 2,993

1965 10 21 12 1,412 1,791 154 933 439 689 452 9 110 6,032

1966 35 34 9 356 98 874 216 13,907 3,297 0 84 0 18,910

1967 70 16 1,601 251 2,170 1,507 1,515 0 414 0 0 0 7,544

1968 121 214 1,040 0 1,095 11,845 797 443 1,262 1,226 464 0 18,507

1969 51 11 158 501 6,854 1,519 195 224 3,270 870 0 9 13,662

1970 54 41 567 388 499 0 0 0 413 0 0 0 1,962

1971 121 0 57 155 6,178 2,056 0 1,609 5,560 0 0 5 15,741

1972 0 179 86 200 790 1,066 674 1,727 4,014 417 0 146 9,299

1973 479 491 463 646 0 0 0 0 0 0 0 0 2,079

1974 0 86 217 233 0 17,998 67 1,070 2,118 2,916 1,081 9 25,795

1975 0 354 0 342 1,687 1,291 1,176 44 0 0 0 2 4,896

1976 60 345 194 3,867 0 87 821 342 1,496 1,667 954 281 10,114

1977 462 311 270 2,598 7,527 1,491 435 1,734 330 4 24 25 15,211

1978 106 307 76 38 2,527 904 502 540 2,364 254 220 111 7,949

1979 201 105 294 312 889 3,485 38,559 11 0 0 1,453 0 45,309

1980 0 0 144 332 3,414 1,528 45 705 1,041 0 334 0 7,543

1981 0 37 515 2,821 976 2,286 2,422 2,146 894 2,451 29 0 14,577

1982 0 38 535 0 5,902 11,127 1,470 18 3,091 0 0 205 22,386

1983 154 153 187 193 45 0 993 0 0 18,752 2,134 0 22,611

1984 219 133 365 6 582 150 0 292 114 0 476 0 2,337

1985 0 0 158 113 484 9,079 2,174 283 0 8,916 578 0 21,785

1986 0 1,509 0 2,018 572 2,686 29 3,319 10,297 20,894 2,760 1,205 45,289

1987 772 1,141 1,493 485 16,489 5,413 4,202 636 1,211 26 0 276 32,144

1988 111 239 334 642 209 0 675 0 158 0 0 0 2,368

1989 299 0 723 223 666 7,928 285 0 1,209 33 44 156 11,566

1990 0 0 1,351 780 0 948 0 8 0 0 65 82 3,234

1991 35 298 191 260 155 1,993 195 562 5,055 526 737 2,079 12,086

1992 852 1,427 638 616 3,443 5,608 32 0 1,105 0 109 227 14,057

1993 283 333 301 231 475 0 319 640 272 0 0 0 2,854

1994 232 83 131 83 2,957 662 0 397 0 230 0 295 5,070

1995 0 104 0 0 37 655 360 0 902 126 129 0 2,313

1996 225 125 0 0 610 502 0 775 0 0 176 0 2,413

1997 132 211 286 5,048 2,134 947 1,014 0 0 0 0 129 9,901

1998 79 28 400 0 0 0 942 703 0 0 0 0 2,152

1999 154 106 133 3,636 6,916 4,004 198 46 0 67 158 194 15,612

2000 175 292 515 523 340 51 87 98 64 440 58 41 2,684

2001 17 118 486 0 0 119 23 247 0 0 437 0 1,447

2002 122 16 26 527 279 544 0 106 0 893 29 550 3,092

2003 150 0 82 341 0 4,011 55 0 0 74 18 19 4,750

2004 226 157 1,242 993 0 474 837 288 0 454 2,821 220 7,712

2005 450 269 342 94 0 0 9 26 34 0 56 77 1,357

2006 136 56 1 0 0 57 90 111 556 1,134 78 76 2,295

2007 161 89 603 190 151 281 0 204 67 34 36 41 1,857

2008 0 44 9 0 639 62 245 125 6,390 930 110 172 8,726

2009 29 167 80 28 62 86 0 13 4 0 129 96 694

2010 7 232 197 1,659 408 64 6,898 0 788 746 278 353 11,630

2011 236 299 260 296 103 256 272 215 108 219 116 57 2,437

2012 70 60 245 0 0 918 31 0 0 10 49 25 1,408

2013 108 0 55 63 36 530 315 14 19 89 16 53 1,298

2014 30 20 15 5 1,141 195 1,323 266 783 1 0 0 3,779

2015 101 26 74 183 9,245 520 1,528 0 224 180 267 178 12,526

Min 0 0 0 0 0 0 0 0 0 0 0 0 694

Max 852 1,509 2,285 10,193 27,677 17,998 38,559 13,907 19,770 28,124 2,821 2,079 97,862

Average 133 184 296 806 2,922 2,819 1,672 841 1,549 2,131 372 194 13,919
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Appendix B - Naturalized Flows

NATURALIZED FLOW - DUGI03 Gage Name Duck Creek near Girard 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08080950

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 1 6 1 677 496 1,346 23 6,167 280 20 1,468 71 10,556

1941 2 152 1,523 6,795 18,452 10,147 2,123 553 4,914 18,749 1,279 553 65,242

1942 216 72 34 847 117 600 243 617 3,140 2,855 196 415 9,352

1943 137 24 73 76 263 3,171 929 1 1 1 5 19 4,700

1944 25 58 26 12 157 304 724 75 1,673 37 41 645 3,777

1945 100 43 63 45 1 2,614 5,450 41 1,305 1,265 5 1 10,933

1946 1 0 0 153 889 4,222 340 5,921 2,459 2,882 75 474 17,416

1947 121 22 51 193 12,428 699 71 1 0 1 48 407 14,042

1948 7 684 59 9 178 4,841 2,722 209 5 533 543 9 9,799

1949 85 50 48 145 6,716 4,554 794 319 1,852 510 54 41 15,168

1950 74 46 5 139 6,464 1,210 2,047 406 5,634 347 72 55 16,499

1951 47 63 62 37 2,570 1,219 392 1,519 57 5 4 1 5,976

1952 6 3 2 251 123 3 1,078 1 2 0 30 9 1,508

1953 1 0 3 51 220 1 1,535 1,561 15 9,714 508 99 13,708

1954 56 30 6 3,582 13,729 343 3 5 1 3 17 9 17,784

1955 8 161 780 161 5,902 2,145 2,536 285 13,180 13,193 210 128 38,689

1956 109 126 17 4 1,399 266 3 65 1 54 7 12 2,063

1957 2 156 73 4,018 14,237 10,534 454 214 122 1,706 1,763 69 33,348

1958 80 60 174 290 1,517 266 320 60 827 70 31 6 3,701

1959 6 5 3 51 212 7,920 3,319 988 9 1,201 45 898 14,657

1960 237 119 59 6 109 414 4,906 33 2 10,745 312 226 17,168

1961 165 223 122 37 184 7,798 5,302 131 48 86 335 75 14,506

1962 47 26 23 275 45 1,335 543 463 3,050 308 530 286 6,931

1963 85 71 66 186 1,224 4,508 80 24 763 69 253 118 7,447

1964 80 162 65 45 5 844 68 14 469 0 29 41 1,822

1965 49 42 62 145 83 33 175 385 316 313 28 34 1,665

1966 31 30 72 44 37 246 16 10,909 3,144 79 64 62 14,734

1967 66 47 119 94 937 197 46 4 79 50 35 59 1,733

1968 49 115 91 64 75 1,318 319 34 4 6 17 30 2,122

1969 41 47 76 46 1,115 231 38 1 1,259 1,171 81 106 4,212

1970 128 82 151 130 341 28 98 58 254 39 99 79 1,487

1971 149 85 104 73 168 32 69 664 283 676 103 112 2,518

1972 120 152 146 126 118 81 390 2,298 640 118 87 95 4,371

1973 142 141 311 169 207 127 160 84 309 99 130 108 1,987

1974 87 85 89 236 137 7,789 235 421 365 390 121 133 10,088

1975 160 164 117 158 1,956 295 404 510 254 160 169 196 4,543

1976 180 206 304 667 226 135 528 2,944 385 169 144 146 6,034

1977 150 117 114 226 4,963 296 214 2,014 289 76 85 110 8,654

1978 121 108 132 171 1,773 149 91 183 730 56 116 63 3,693

1979 87 102 121 191 60 64 50 428 30 12 60 66 1,271

1980 73 81 89 190 1,593 611 153 173 72 23 32 63 3,153

1981 58 62 166 326 650 290 136 133 96 2,021 55 66 4,059

1982 58 57 146 79 2,410 7,071 378 245 3,178 86 105 108 13,921

1983 127 101 94 92 197 99 41 138 89 8,991 342 164 10,475

1984 90 75 95 100 89 64 48 42 1 10 23 91 728

1985 71 74 109 119 213 341 241 8 5 899 66 57 2,203

1986 66 70 85 47 408 590 344 723 6,044 16,518 832 569 26,296

1987 373 545 448 287 14,491 2,622 935 760 879 114 189 360 22,003

1988 372 281 351 302 111 203 269 6 541 91 92 144 2,763

1989 106 72 80 63 1,223 1,180 60 4 168 5 6 13 2,980

1990 176 101 414 1,082 562 8,997 390 499 140 84 124 74 12,643

1991 139 87 52 39 242 8,301 261 1,326 3,831 879 586 2,071 17,814

1992 1,195 1,950 932 902 2,332 6,952 578 189 228 13 260 180 15,711

1993 204 413 390 209 398 113 27 118 66 28 17 68 2,051

1994 85 136 71 43 1,877 144 3 31 151 78 226 67 2,912

1995 49 48 49 93 1,899 877 68 1,423 502 128 118 75 5,329

1996 102 55 74 34 105 206 53 1,725 3,042 409 276 217 6,298

1997 95 766 278 2,004 1,261 1,230 1,007 423 74 7 15 140 7,300

1998 129 132 414 89 200 9 68 133 1 22 19 2 1,218

1999 54 10 73 315 1,912 3,998 189 5 96 6 12 14 6,684

2000 13 22 1,669 307 315 739 69 7 5 466 115 77 3,804

2001 109 147 774 71 176 254 10 149 0 7 389 78 2,164

2002 36 45 78 501 71 148 425 66 8 551 194 339 2,462

2003 70 123 29 47 43 1,755 120 11 23 20 5 2 2,248

2004 55 26 906 577 19 1,310 3,484 1,018 373 1,936 3,077 933 13,714

2005 772 658 534 192 87 85 123 651 28 79 14 27 3,250

2006 29 21 45 41 1,371 95 12 25 583 2,855 353 314 5,744

2007 324 214 523 461 976 756 229 1,106 291 45 51 118 5,094

2008 52 45 48 290 238 152 144 497 3,023 754 157 109 5,509

2009 89 210 79 505 176 959 643 58 110 92 19 47 2,987

2010 77 217 251 1,965 930 186 6,823 280 338 198 170 101 11,536

2011 67 62 54 35 17 19 20 17 8 21 18 11 349

2012 7 9 23 7 11 846 15 659 252 63 4 3 1,899

2013 59 33 8 10 627 1,118 202 338 4 11 3 23 2,436

2014 3 9 2 1 93 163 351 378 1,466 310 155 47 2,978

2015 129 109 101 218 3,061 408 473 29 17 75 71 129 4,820

Min 1 0 0 1 1 1 3 1 0 0 3 1 349

Max 1,195 1,950 1,669 6,795 18,452 10,534 6,823 10,909 13,180 18,749 3,077 2,071 65,242

Average 115 144 196 425 1,845 1,779 753 711 972 1,390 229 171 8,729
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Appendix B - Naturalized Flows

NATURALIZED FLOW - SFPE04 Gage Name Salt Fork Brazos River near Peacock 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08081000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 7 31 3 3,437 2,521 6,835 118 31,327 1,424 102 7,458 361 53,624

1941 11 772 7,738 34,519 93,729 51,542 10,783 2,810 24,960 95,241 6,497 2,810 331,412

1942 1,096 365 172 4,301 595 3,049 1,232 3,135 15,950 14,500 996 2,110 47,501

1943 695 120 370 388 1,338 16,110 4,720 7 6 6 25 99 23,884

1944 127 292 131 59 800 1,546 3,675 379 8,500 189 210 3,275 19,183

1945 508 219 320 226 7 13,278 27,682 207 6,631 6,426 26 6 55,536

1946 6 2 0 779 4,514 21,445 1,726 30,078 12,492 14,638 383 2,406 88,469

1947 613 111 259 981 63,129 3,552 362 6 2 4 242 2,067 71,328

1948 36 3,474 301 43 904 24,590 13,827 1,061 25 2,709 2,758 44 49,772

1949 431 254 244 735 34,115 23,134 4,032 1,621 9,405 2,592 276 208 77,047

1950 182 85 13 890 30,020 3,567 13,336 1,265 27,135 1,558 219 256 78,526

1951 181 159 177 37 8,977 3,994 316 6,658 0 23 22 6 20,550

1952 32 17 8 1,277 624 15 5,478 4 13 1 152 46 7,667

1953 5 0 18 259 1,116 3 7,799 7,931 76 49,345 2,581 501 69,634

1954 284 150 28 18,197 69,742 1,741 17 25 3 15 88 46 90,336

1955 39 818 3,961 820 29,980 10,897 12,882 1,445 66,951 67,016 1,066 651 196,526

1956 554 639 88 18 7,108 1,353 17 328 6 273 35 59 10,478

1957 13 791 372 20,412 72,319 53,509 2,306 1,086 621 8,664 8,956 351 169,400

1958 406 304 883 1,474 7,708 1,352 1,626 305 4,200 356 158 30 18,802

1959 30 26 16 259 1,075 40,231 16,858 5,018 45 6,099 231 4,561 74,449

1960 1,202 605 298 31 552 2,102 24,920 169 8 54,581 1,587 1,149 87,204

1961 839 1,131 619 188 935 39,614 26,930 667 245 439 1,701 379 73,687

1962 237 132 116 1,395 229 6,783 2,759 2,353 15,494 1,566 2,693 1,455 35,212

1963 430 360 333 946 6,218 22,902 407 120 3,875 351 1,287 599 37,828

1964 409 824 331 229 27 4,287 346 74 2,383 78 14 62 9,064

1965 11 23 27 900 3,621 2,142 644 5,957 2,133 6,352 120 220 22,150

1966 178 188 128 1,535 1,252 1,346 141 31,828 22,921 816 335 250 60,918

1967 209 135 3,082 1,646 5,043 11,406 3,034 31 1,396 66 16 49 26,113

1968 355 445 3,086 884 2,479 35,402 3,848 753 783 761 506 260 49,562

1969 137 123 412 556 15,403 3,474 157 354 7,381 9,020 4,266 676 41,959

1970 563 326 4,485 1,071 1,207 1,414 95 59 327 21 53 17 9,638

1971 152 33 98 127 8,305 4,373 109 12,237 22,279 3,947 852 758 53,270

1972 387 455 452 264 1,572 1,526 2,052 45,015 11,866 3,614 2,584 1,016 70,803

1973 3,075 3,615 6,429 2,456 1,087 270 329 64 1,101 92 127 156 18,801

1974 191 216 288 715 388 24,225 217 5,233 10,172 6,785 2,166 644 51,240

1975 603 1,280 412 716 5,729 1,142 5,395 1,459 3,135 374 702 307 21,254

1976 362 487 417 7,867 1,037 192 1,738 2,301 3,818 2,868 1,637 582 23,306

1977 835 632 579 4,395 12,681 2,198 600 2,518 514 7 29 133 25,121

1978 240 464 290 147 6,431 1,925 1,272 534 4,143 493 391 276 16,606

1979 381 284 475 527 736 5,650 23,875 474 16 0 1,299 64 33,781

1980 117 185 196 348 10,939 4,828 152 574 5,483 806 534 492 24,654

1981 291 408 967 2,987 2,241 3,373 1,998 2,546 625 23,600 984 462 40,482

1982 460 471 808 176 18,441 27,936 3,870 224 3,530 218 139 525 56,798

1983 678 593 452 509 4,929 608 655 115 78 46,418 2,670 587 58,292

1984 659 438 562 254 613 132 31 209 90 1,869 742 1,373 6,972

1985 909 601 1,279 3,647 10,232 10,366 3,304 296 417 25,661 1,611 582 58,905

1986 364 1,268 220 1,831 4,427 8,712 3,005 11,616 23,631 39,591 5,314 2,381 102,360

1987 1,624 2,191 3,129 1,111 31,523 10,534 8,315 1,458 3,104 144 145 559 63,837

1988 505 391 574 726 295 1,012 1,789 205 1,698 74 72 184 7,525

1989 265 443 477 199 3,809 9,682 254 175 2,183 27 30 64 17,608

1990 893 512 2,103 5,499 2,852 45,704 1,982 2,533 709 427 627 376 64,217

1991 705 442 262 200 1,230 42,169 1,323 6,735 19,463 4,463 2,975 10,519 90,486

1992 6,072 9,906 4,736 4,580 11,843 35,314 2,934 960 1,157 64 1,319 916 79,801

1993 1,037 2,096 1,981 1,063 2,023 572 139 601 334 143 84 346 10,419

1994 432 693 360 216 9,534 733 15 159 768 397 1,150 339 14,796

1995 247 243 250 470 9,645 4,457 343 7,229 2,552 652 601 379 27,068

1996 519 279 376 171 531 1,047 271 8,761 15,451 2,077 1,404 1,101 31,988

1997 484 3,890 1,413 10,181 6,406 6,250 5,115 2,151 374 36 75 709 37,084

1998 657 670 2,102 453 1,016 46 346 677 4 112 99 8 6,190

1999 275 51 369 1,600 9,711 20,311 962 27 489 28 61 72 33,956

2000 66 109 8,480 1,560 1,599 3,752 353 37 24 2,366 583 389 19,318

2001 554 749 3,933 359 892 1,291 50 759 1 35 1,978 395 10,996

2002 184 227 397 2,543 362 753 2,157 333 39 2,800 986 1,722 12,503

2003 354 625 147 237 216 8,917 609 56 116 104 24 11 11,416

2004 278 135 4,603 2,929 95 6,654 17,700 5,170 1,893 9,836 15,630 4,737 69,660

2005 3,922 3,341 2,711 974 444 430 627 3,307 141 402 69 138 16,506

2006 149 107 226 210 6,963 482 62 129 2,960 14,503 1,792 1,596 29,179

2007 1,645 1,087 2,658 2,341 4,957 3,841 1,165 5,621 1,479 229 260 601 25,884

2008 264 230 243 1,473 1,211 775 731 2,523 15,358 3,832 798 553 27,991

2009 451 1,066 399 2,564 894 4,869 3,267 297 557 469 95 241 15,169

2010 392 1,101 1,277 9,981 4,722 944 34,661 1,421 1,715 1,007 863 515 58,599

2011 341 314 273 178 85 98 104 84 42 109 94 58 1,780

2012 35 44 117 34 55 4,300 78 3,349 1,278 318 22 16 9,646

2013 302 167 43 49 3,187 5,679 1,028 1,719 22 56 14 115 12,381

2014 16 45 13 6 472 826 1,785 1,921 7,448 1,577 789 236 15,134

2015 658 553 514 1,109 15,550 2,073 2,403 145 84 381 362 657 24,489

Min 5 0 0 6 7 3 15 4 0 0 14 6 1,780

Max 6,072 9,906 8,480 34,519 93,729 53,509 34,661 45,015 66,951 95,241 15,630 10,519 331,412

Average 564 738 1,133 2,348 9,068 9,652 4,358 3,698 5,365 7,195 1,312 828 46,260
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Appendix B - Naturalized Flows

NATURALIZED FLOW -CRJA05 Gage Name Croton Creek near Jayton 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08081200

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2 7 1 750 550 1,492 26 6,837 311 22 1,628 79 11,705

1941 2 168 1,689 7,534 20,457 11,249 2,353 613 5,448 20,787 1,418 613 72,331

1942 239 80 37 939 130 665 269 684 3,481 3,165 217 461 10,367

1943 152 26 81 85 292 3,516 1,030 2 1 1 6 22 5,214

1944 28 64 29 13 175 338 802 83 1,855 41 46 715 4,189

1945 111 48 70 49 2 2,898 6,042 45 1,447 1,403 6 1 12,122

1946 1 0 0 170 985 4,681 377 6,565 2,726 3,195 84 525 19,309

1947 134 24 56 214 13,778 775 79 1 0 1 53 451 15,566

1948 8 758 66 9 197 5,367 3,018 232 5 591 602 10 10,863

1949 94 55 53 160 7,446 5,049 880 354 2,053 566 60 45 16,815

1950 82 50 5 154 7,167 1,341 2,269 451 6,246 385 80 62 18,292

1951 52 70 68 41 2,849 1,352 435 1,684 63 5 5 1 6,625

1952 7 4 2 279 136 3 1,196 1 3 0 33 10 1,674

1953 1 0 4 56 244 1 1,702 1,731 17 10,770 563 109 15,198

1954 62 33 6 3,972 15,222 380 4 6 1 3 19 10 19,718

1955 9 179 865 179 6,544 2,378 2,812 315 14,613 14,627 233 142 42,896

1956 121 140 19 4 1,551 295 4 72 1 60 8 13 2,288

1957 3 173 81 4,455 15,784 11,679 503 237 136 1,891 1,955 77 36,974

1958 89 66 193 322 1,682 295 355 67 917 78 35 7 4,106

1959 7 6 4 57 235 8,781 3,679 1,095 10 3,338 35 1,163 18,410

1960 161 136 32 6 20 32 3,909 76 31 13,242 171 282 18,098

1961 126 196 100 21 1,861 3,822 2,755 60 118 27 299 6 9,391

1962 0 0 0 187 0 3,469 631 421 4,389 551 972 380 11,000

1963 51 42 4 17 7,232 5,861 431 26 2,176 55 618 51 16,564

1964 30 129 14 28 48 688 29 61 224 3 74 2 1,330

1965 0 0 0 643 473 1,189 44 316 1,056 1,354 0 527 5,602

1966 88 52 262 794 63 282 0 19,430 7,416 292 90 60 28,829

1967 28 10 132 463 2,467 2,229 8,091 195 1,373 790 0 19 15,797

1968 449 716 2,297 253 1,238 1,563 402 1,453 112 189 128 24 8,824

1969 0 35 154 47 4,659 883 6 65 4,687 2,124 562 165 13,387

1970 100 81 691 81 246 6 0 0 10 29 0 0 1,244

1971 0 0 0 0 1,579 623 0 5,883 3,435 1,087 124 332 13,063

1972 49 41 445 61 405 422 314 6,115 1,172 522 327 142 10,015

1973 433 450 947 444 132 37 28 2 965 1 1 0 3,440

1974 0 0 0 63 81 3,790 0 929 2,150 1,411 256 109 8,789

1975 113 226 49 32 4,364 318 190 144 248 2 91 27 5,804

1976 2 0 3 1,490 99 57 1,412 1,816 474 285 116 52 5,806

1977 78 81 122 967 14,614 770 64 1,263 27 0 0 0 17,986

1978 0 77 2 0 1,274 529 0 180 766 27 235 44 3,134

1979 56 23 186 219 728 1,154 783 1,586 0 0 45 21 4,801

1980 31 27 0 0 6,008 1,308 1 0 586 20 28 93 8,102

1981 5 35 82 549 1,569 1,209 17 237 206 4,284 70 30 8,293

1982 75 65 244 34 4,653 4,645 214 341 3,098 47 55 120 13,591

1983 451 178 113 164 484 700 52 0 0 12,280 648 179 15,249

1984 148 52 33 8 141 18 10 1,141 1 250 44 448 2,294

1985 109 138 284 645 503 688 74 0 264 5,209 123 46 8,083

1986 14 31 1 74 1,286 1,791 2,301 663 2,418 8,641 1,160 520 18,900

1987 354 478 683 243 6,880 2,299 1,815 318 677 31 32 122 13,932

1988 110 85 125 158 64 221 390 45 371 16 16 40 1,641

1989 58 97 104 43 831 2,113 55 38 476 6 7 14 3,842

1990 195 112 459 1,200 623 9,975 433 553 155 93 137 82 14,017

1991 154 97 57 44 269 9,204 289 1,470 4,248 974 649 2,296 19,751

1992 1,325 2,162 1,034 1,000 2,585 7,708 640 210 252 14 288 200 17,418

1993 226 457 432 232 442 125 30 131 73 31 18 75 2,272

1994 94 151 79 47 2,081 160 3 35 168 87 251 74 3,230

1995 54 53 54 103 2,105 973 75 1,578 557 142 131 83 5,908

1996 113 61 82 37 116 228 59 1,912 3,372 453 306 240 6,979

1997 106 849 308 2,222 1,398 1,364 1,116 469 82 8 16 155 8,093

1998 143 146 459 99 222 10 76 148 1 24 22 2 1,352

1999 60 11 80 349 2,120 4,433 210 6 107 6 13 16 7,411

2000 14 24 1,851 340 349 819 77 8 5 516 127 85 4,215

2001 121 163 858 78 195 282 11 166 0 8 432 86 2,400

2002 40 50 87 555 79 164 471 73 8 611 215 376 2,729

2003 77 136 32 52 47 1,946 133 12 25 23 5 2 2,490

2004 61 29 1,005 639 21 1,452 3,863 1,128 413 2,147 3,411 1,034 15,203

2005 856 729 592 213 97 94 137 722 31 88 15 30 3,604

2006 33 23 49 46 1,520 105 13 28 646 3,165 391 348 6,367

2007 359 237 580 511 1,082 838 254 1,227 323 50 57 131 5,649

2008 58 50 53 321 264 169 160 551 3,352 836 174 121 6,109

2009 98 233 87 560 195 1,063 713 65 121 102 21 53 3,311

2010 86 240 279 2,178 1,031 206 7,565 310 374 220 188 112 12,789

2011 74 69 60 39 19 21 23 18 9 24 21 13 390

2012 8 10 26 7 12 939 17 731 279 69 5 4 2,107

2013 66 36 9 11 696 1,239 224 375 5 12 3 25 2,701

2014 4 10 3 1 103 180 390 419 1,626 344 172 52 3,304

2015 144 121 112 242 3,394 452 524 32 18 83 79 143 5,344

Min 0 0 0 0 0 1 0 0 0 0 0 0 390

Max 1,325 2,162 2,297 7,534 20,457 11,679 8,091 19,430 14,613 20,787 3,411 2,296 72,331

Average 117 154 252 504 2,375 1,966 913 1,003 1,244 1,629 270 187 10,614
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Appendix B - Naturalized Flows

NATURALIZED FLOW - SFAS06 Gage Name Salt Fork Brazos River near Aspermont 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08082000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 10 44 4 4,903 3,596 9,751 168 44,689 2,032 146 10,639 515 76,497

1941 15 1,101 11,038 49,242 133,707 73,526 15,382 4,008 35,606 135,865 9,268 4,008 472,766

1942 1,564 521 245 6,136 849 4,349 1,758 4,472 22,753 20,685 1,421 3,010 67,763

1943 991 171 528 553 1,908 22,981 6,733 10 9 8 36 141 34,069

1944 181 417 187 84 1,141 2,206 5,243 541 12,125 270 299 4,672 27,366

1945 724 312 456 323 10 18,941 39,490 296 9,460 9,167 37 9 79,225

1946 9 3 0 1,111 6,439 30,592 2,462 42,907 17,820 20,881 546 3,432 126,202

1947 874 159 369 1,399 90,055 5,067 517 8 3 5 345 2,948 101,749

1948 52 4,956 430 62 1,289 35,079 19,725 1,514 35 3,865 3,935 63 71,005

1949 615 362 348 1,049 48,666 33,002 5,752 2,312 13,417 3,698 394 297 109,912

1950 533 330 33 1,008 46,842 8,766 14,833 2,945 40,823 2,518 523 402 119,556

1951 343 455 446 267 18,624 8,836 2,843 11,009 413 33 31 9 43,309

1952 45 24 12 1,822 890 21 7,815 5 18 2 217 66 10,937

1953 7 0 25 369 1,592 4 11,126 11,314 108 70,393 3,682 715 99,335

1954 405 214 40 25,958 99,489 2,483 24 36 4 22 126 66 128,867

1955 56 1,167 5,651 1,170 42,768 15,545 18,377 2,062 95,508 95,601 1,520 929 280,354

1956 790 912 126 26 10,140 1,930 24 468 9 389 50 84 14,948

1957 18 1,129 530 29,118 103,166 76,333 3,290 1,549 886 12,360 12,776 501 241,656

1958 579 434 1,259 2,102 10,996 1,928 2,319 435 5,992 508 226 43 26,821

1959 43 37 23 370 1,534 57,391 24,049 7,159 64 8,701 329 6,506 106,206

1960 1,715 863 425 44 787 2,998 35,549 241 11 77,862 2,264 1,639 124,398

1961 1,197 1,613 883 268 1,334 56,510 38,417 951 349 626 2,427 540 105,115

1962 338 188 166 1,990 326 9,676 3,936 3,356 22,103 2,234 3,841 2,076 50,230

1963 613 514 475 1,349 8,870 32,670 581 171 5,528 500 1,836 854 53,961

1964 583 1,176 472 326 38 6,116 493 105 3,400 131 717 149 13,706

1965 74 52 38 2,003 5,263 3,572 560 7,868 3,156 10,984 454 772 34,796

1966 580 546 1,810 3,742 2,059 2,330 151 64,231 41,265 1,563 768 648 119,693

1967 485 245 3,005 2,224 6,146 12,020 13,456 205 2,618 1,199 50 93 41,746

1968 1,030 1,681 5,612 1,283 3,154 35,395 3,628 3,403 716 797 888 424 58,011

1969 168 163 559 641 24,157 5,810 141 494 11,889 14,075 6,643 1,242 65,982

1970 883 533 4,884 1,321 880 1,051 87 68 659 739 71 56 11,232

1971 170 74 93 123 10,589 6,476 146 22,551 19,712 5,260 1,452 1,522 68,168

1972 680 649 637 321 2,302 1,932 2,956 65,781 16,237 5,408 4,074 1,496 102,473

1973 3,740 4,484 8,027 3,470 1,271 477 226 178 3,474 394 242 175 26,158

1974 328 247 421 849 899 24,439 186 5,867 15,658 8,611 3,236 1,054 61,795

1975 1,027 2,023 610 810 17,241 2,106 5,814 2,141 6,255 784 1,507 713 41,031

1976 688 620 479 9,595 1,496 271 4,359 5,873 6,689 5,381 3,081 939 39,471

1977 1,496 1,007 887 8,236 22,056 4,624 1,082 5,371 1,021 17 63 66 45,926

1978 366 1,007 251 117 8,133 2,906 1,413 1,568 7,618 851 734 385 25,349

1979 673 355 934 1,093 2,863 11,048 20,951 9,037 123 4 1,926 228 49,235

1980 310 522 196 265 18,825 7,483 221 490 9,147 1,415 1,002 1,237 41,113

1981 522 607 1,386 4,163 4,700 5,586 1,519 2,322 1,247 24,896 1,159 599 48,706

1982 950 792 1,175 290 20,774 33,956 4,672 1,095 8,047 273 375 722 73,121

1983 1,217 889 655 1,013 7,205 2,689 955 98 418 56,293 6,055 2,779 80,266

1984 1,423 829 773 217 1,124 163 32 1,914 95 2,253 1,274 3,178 13,275

1985 2,083 1,404 2,579 9,012 9,738 10,975 2,247 337 1,254 27,256 1,867 812 69,564

1986 493 1,417 331 1,831 3,342 8,146 8,289 12,655 28,519 56,478 7,581 3,396 132,478

1987 2,316 3,126 4,464 1,585 44,969 15,027 11,861 2,080 4,428 205 207 798 91,066

1988 721 558 819 1,035 421 1,444 2,552 293 2,422 106 103 263 10,737

1989 378 632 681 284 5,434 13,811 362 250 3,114 38 43 92 25,119

1990 1,274 731 3,000 7,844 4,069 65,199 2,828 3,613 1,012 609 895 537 91,611

1991 1,005 631 374 285 1,755 60,155 1,888 9,607 27,764 6,367 4,244 15,005 129,080

1992 8,662 14,131 6,756 6,533 16,895 50,376 4,185 1,370 1,650 91 1,882 1,307 113,838

1993 1,479 2,990 2,826 1,517 2,886 816 198 858 477 204 120 493 14,864

1994 616 989 514 308 13,600 1,046 21 227 1,095 566 1,641 484 21,107

1995 352 346 356 671 13,759 6,358 490 10,313 3,641 930 858 541 38,615

1996 741 398 537 244 758 1,493 387 12,498 22,042 2,963 2,003 1,570 45,634

1997 691 5,549 2,016 14,523 9,138 8,916 7,297 3,068 533 52 107 1,012 52,902

1998 937 956 2,998 646 1,450 66 494 966 5 160 141 11 8,830

1999 393 73 526 2,283 13,853 28,974 1,372 38 697 40 87 102 48,438

2000 94 156 12,097 2,225 2,281 5,353 503 53 34 3,375 831 555 27,557

2001 790 1,068 5,611 512 1,273 1,841 71 1,083 1 50 2,821 564 15,685

2002 262 324 567 3,628 516 1,074 3,077 475 55 3,995 1,406 2,456 17,835

2003 505 891 210 338 308 12,720 869 80 166 148 34 16 16,285

2004 396 192 6,566 4,178 136 9,492 25,249 7,375 2,700 14,032 22,297 6,758 99,371

2005 5,595 4,766 3,868 1,390 633 614 894 4,717 201 574 98 197 23,547

2006 213 153 323 299 9,933 688 88 184 4,223 20,689 2,556 2,277 41,626

2007 2,347 1,550 3,792 3,340 7,071 5,479 1,662 8,018 2,110 327 371 858 36,925

2008 377 328 346 2,101 1,727 1,105 1,043 3,599 21,908 5,466 1,139 789 39,928

2009 643 1,520 569 3,658 1,275 6,946 4,660 423 794 669 136 344 21,637

2010 559 1,571 1,821 14,238 6,736 1,346 49,445 2,027 2,446 1,436 1,231 734 83,590

2011 486 448 390 254 121 140 148 120 60 155 134 83 2,539

2012 50 63 167 49 79 6,134 111 4,777 1,823 453 31 23 13,760

2013 431 238 61 70 4,547 8,101 1,467 2,452 32 80 20 164 17,663

2014 23 64 18 9 674 1,178 2,547 2,740 10,625 2,249 1,126 337 21,590

2015 938 789 733 1,582 22,182 2,957 3,428 207 120 544 516 937 34,933

Min 7 0 0 9 10 4 21 5 1 2 20 9 2,539

Max 8,662 14,131 12,097 49,242 133,707 76,333 49,445 65,781 95,508 135,865 22,297 15,005 472,766

Average 855 1,085 1,612 3,412 13,128 13,408 6,095 5,784 7,769 9,973 1,961 1,257 66,340
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BSLU07 Gage Name Buffalo Springs Lake near Lubbock

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08079550

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 5 101 0 227 809 1,674 31 4,671 1,860 0 925 37 10,340

1941 1 264 1,799 9,138 22,088 6,501 3,395 1,696 3,195 16,423 737 276 65,513

1942 74 11 2 1,058 224 1,078 246 2,316 3,115 4,219 215 496 13,054

1943 207 11 182 294 959 1,266 979 1 0 0 1 8 3,908

1944 2 81 3 53 1,115 324 1,926 201 177 188 127 300 4,497

1945 27 7 170 51 68 1,151 3,643 26 667 3,303 17 1 9,131

1946 6 0 1 3 338 875 105 1,402 1,526 4,352 93 747 9,448

1947 71 0 2 11 14,229 833 331 30 332 160 53 692 16,744

1948 3 1,314 85 1 461 3,103 4,533 679 33 618 1,243 2 12,075

1949 12 22 2 417 3,262 3,909 82 124 3,238 374 40 1 11,483

1950 0 38 0 1,084 5,920 526 1,666 395 5,863 104 2 1 15,599

1951 0 0 0 5 893 2,890 271 1,638 59 0 0 0 5,756

1952 0 0 0 67 1,535 74 757 114 62 0 24 2 2,635

1953 0 0 53 158 1,528 193 849 1,365 16 6,831 298 19 11,310

1954 3 0 0 6,841 7,642 596 0 8 0 15 163 0 15,268

1955 0 474 2,050 44 13,708 3,979 7,317 267 20,815 9,553 275 134 58,616

1956 80 62 4 2 1,505 246 186 181 0 105 9 3 2,383

1957 0 1,682 28 5,244 13,132 10,123 1,200 519 833 2,138 1,639 41 36,579

1958 51 39 143 836 4,659 954 192 324 1,278 143 175 29 8,823

1959 22 19 21 101 725 8,855 9,295 1,291 1 1,980 75 1,087 23,472

1960 109 69 20 1 377 459 9,360 132 7 17,365 528 295 28,722

1961 330 346 234 0 13 7,647 8,974 514 173 82 609 20 18,942

1962 13 7 3 5 2 6,396 2,085 1,320 18,450 290 12 204 28,787

1963 22 16 50 42 7,636 23,740 63 338 540 1,095 1,014 10 34,566

1964 289 16 5 3 1,426 1,755 5 1,269 943 2 128 293 6,134

1965 3 2 62 388 15,735 495 28 7,266 948 127 11 567 25,632

1966 17 10 14 6,929 1,271 368 28 2,877 437 9 8 6 11,974

1967 97 46 236 347 835 6,808 2,386 385 260 89 200 47 11,736

1968 484 756 1,386 705 2,392 1,651 3,162 1,518 682 1,245 1,976 1,950 17,907

1969 2,320 2,885 3,577 2,571 1,752 735 406 793 1,352 9,291 1,567 572 27,821

1970 686 544 1,294 1,132 3,292 1,013 264 119 592 647 310 274 10,167

1971 250 200 271 620 1,697 1,131 430 1,579 2,334 1,271 877 1,000 11,660

1972 672 538 478 378 1,498 3,100 2,537 2,316 2,200 1,038 673 697 16,125

1973 1,100 743 995 1,200 575 644 1,100 579 385 344 468 234 8,367

1974 275 237 789 299 384 184 284 1,189 2,930 1,724 747 521 9,563

1975 477 645 492 642 486 870 1,048 940 1,021 695 912 1,051 9,279

1976 910 1,631 833 800 238 614 1,999 1,241 1,145 728 631 471 11,241

1977 458 368 466 1,129 1,905 2,047 1,939 1,339 1,236 18 0 0 10,905

1978 0 0 0 0 7,265 2,456 580 162 3,375 238 152 18 14,246

1979 26 12 55 14 851 15,502 14,814 3,511 0 52 0 54 34,891

1980 1 0 0 0 2,567 2,879 0 251 14,492 90 42 883 21,205

1981 8 801 274 659 370 436 0 927 884 15,355 43 14 19,771

1982 13 5 59 115 5,682 13,111 1,010 360 0 15 0 5 20,375

1983 357 13 1 22 169 33 325 4 215 12,767 1,082 16 15,004

1984 13 4 2 0 156 514 197 1,295 621 1,703 1,605 1,830 7,940

1985 185 298 605 3,726 1,206 1,824 6,199 7 160 16,413 211 15 30,849

1986 3 1 0 175 2,154 1,341 382 3,478 13,413 2,614 1,440 302 25,303

1987 79 448 105 4 12,355 1,980 1,612 0 341 0 0 0 16,924

1988 0 0 0 63 151 495 1,132 3 2,145 2 0 1 3,992

1989 1 411 3 861 1 10,087 0 1,945 3,060 0 0 1 16,370

1990 919 1,230 948 841 220 1,761 695 5,963 4 185 235 32 13,033

1991 96 2 1 0 198 8,324 191 367 3,946 2,392 740 5,216 21,473

1992 1,841 3,121 416 875 14,381 7,029 1,755 134 682 0 521 34 30,789

1993 38 870 253 977 975 1,090 32 169 4 140 0 429 4,977

1994 0 17 0 84 3,692 3 0 0 459 673 134 0 5,062

1995 0 0 0 635 3,862 314 405 17 7,047 30 0 0 12,310

1996 1 0 0 0 14 998 428 6,096 447 17 550 5 8,556

1997 0 950 0 8,086 2,994 5,907 3,066 217 470 0 0 301 21,991

1998 0 0 648 2 621 2,341 0 188 0 4 35 0 3,839

1999 5 0 371 76 2,617 23,211 1,430 42 1,595 0 0 0 29,347

2000 0 0 2,021 10 174 7,224 136 0 0 20,069 504 8 30,146

2001 0 703 2,466 6 5,962 269 0 1,742 1,800 1,039 5,760 111 19,858

2002 0 148 3,502 1,657 25 251 3,219 2,943 168 4,083 24 1,173 17,193

2003 5 0 0 98 1,020 7,682 14 3,959 840 707 0 0 14,325

2004 151 224 2,139 2,642 20 1,024 8,206 9,432 5,969 13,656 17,315 487 61,265

2005 1,446 1,027 1,483 0 2,787 4,390 37 10,275 3 20 0 0 21,468

2006 0 0 6 552 3,457 264 429 1,841 5,055 21,333 86 719 33,742

2007 739 151 2,042 1,085 8,359 5,653 1,036 4,393 838 9 0 731 25,036

2008 30 4 0 544 860 980 309 5,451 24,029 4,773 117 100 37,197

2009 57 74 7 800 15 1,329 3,537 864 2,683 37 1 20 9,424

2010 340 2,524 3,761 14,346 182 4,173 52,083 397 2,019 60 7 62 79,954

2011 72 112 15 2 0 0 0 0 0 90 15 24 330

2012 19 23 29 696 2,057 1,500 270 0 361 0 0 0 4,955

2013 306 2 0 0 0 939 1,243 1,238 1,267 1,632 1 1,016 7,644

2014 19 49 1 0 140 1,695 433 150 17,869 101 385 19 20,861

2015 1,530 216 95 764 27,667 1,857 9,695 4 0 1,656 993 534 45,011

Min 0 0 0 0 0 0 0 0 0 0 0 0 330

Max 2,320 3,121 3,761 14,346 27,667 23,740 52,083 10,275 24,029 21,333 17,315 5,216 79,954

Average 229 350 488 1,095 3,310 3,285 2,474 1,458 2,565 2,744 642 345 18,984
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Appendix B - Naturalized Flows

NATURALIZED FLOW -DMJU08 Gage Name Double Mountain Fork Brazos River at Justiceburg 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08079600

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 7 157 0 354 1,260 2,609 48 7,277 2,898 0 1,442 58 16,110

1941 2 412 2,803 14,238 34,415 10,130 5,290 2,643 4,978 25,590 1,149 430 102,080

1942 115 17 4 1,649 350 1,680 383 3,608 4,854 6,575 335 773 20,343

1943 322 17 283 458 1,494 1,973 1,526 1 1 0 1 13 6,089

1944 2 126 5 83 1,737 504 3,001 313 275 293 198 468 7,005

1945 42 10 264 80 106 1,794 5,677 40 1,039 5,147 26 1 14,226

1946 9 0 2 5 527 1,363 164 2,184 2,378 6,781 145 1,165 14,723

1947 110 0 3 18 22,171 1,298 516 47 518 249 82 1,079 26,091

1948 4 2,048 133 2 718 4,835 7,064 1,057 52 964 1,937 3 18,817

1949 19 35 3 649 5,082 6,090 127 194 5,046 584 62 1 17,892

1950 0 58 0 1,689 9,225 819 2,596 616 9,135 162 4 2 24,306

1951 0 0 0 8 1,392 4,502 422 2,552 92 0 0 0 8,968

1952 0 0 0 105 2,391 115 1,180 178 96 0 37 4 4,106

1953 0 0 83 246 2,381 301 1,324 2,126 25 10,643 464 30 17,623

1954 4 0 0 10,659 11,908 929 0 13 0 23 254 0 23,790

1955 0 739 3,194 69 21,359 6,200 11,402 415 32,432 14,885 428 209 91,332

1956 124 96 6 4 2,345 383 290 283 0 163 14 5 3,713

1957 0 2,620 44 8,171 20,462 15,773 1,870 808 1,298 3,331 2,554 64 56,995

1958 79 61 222 1,302 7,260 1,486 299 505 1,992 223 273 46 13,748

1959 35 30 33 157 1,130 13,798 14,483 2,011 28 3,299 151 1,823 36,978

1960 204 135 56 28 647 781 14,904 243 34 27,590 865 492 45,979

1961 542 566 391 101 39 12,168 14,268 843 294 149 984 21 30,366

1962 13 7 3 5 2 6,613 2,156 1,365 19,075 300 12 211 29,762

1963 22 15 50 40 7,892 24,541 60 345 555 1,130 1,047 9 35,706

1964 298 15 3 0 1,471 1,810 0 1,308 972 0 131 302 6,310

1965 1 0 60 396 16,257 502 19 7,503 974 127 8 584 26,431

1966 16 8 10 7,158 1,303 371 19 2,965 446 5 5 4 12,310

1967 3 7 2,751 710 570 30,335 14,446 37 1,665 967 6 8 51,505

1968 434 806 1,703 229 664 727 833 1,083 0 203 2,303 35 9,020

1969 2 4 1,673 1,580 21,949 719 9 2,045 10,842 5,871 1,517 30 46,241

1970 12 6 5,020 150 2,886 427 2 198 1,397 246 1 1 10,346

1971 1 0 0 7 2,081 479 699 5,905 13,234 657 22 50 23,135

1972 10 8 7 3 1,023 3,011 2,465 25,111 2,110 437 59 30 34,274

1973 456 1,074 1,213 69 74 149 1,664 170 1,328 6 0 0 6,203

1974 0 0 0 127 90 25 84 615 3,227 1,696 89 9 5,962

1975 5 22 0 21 224 1,209 3,745 3,342 5,048 6 353 7 13,982

1976 12 2 1 1,899 159 114 5,677 432 862 512 16 3 9,689

1977 3 3 0 1,031 4,560 1,779 1 2,350 10 19 0 0 9,756

1978 0 0 0 0 7,511 2,539 600 168 3,489 246 157 19 14,729

1979 26 12 57 14 880 16,028 15,316 3,630 0 54 0 56 36,073

1980 1 0 0 0 2,654 2,977 0 260 14,983 93 43 913 21,924

1981 8 828 283 681 383 451 0 958 914 15,876 44 14 20,440

1982 13 5 61 119 5,875 13,555 1,044 372 0 16 0 5 21,065

1983 369 13 1 23 175 34 336 4 222 13,200 1,119 17 15,513

1984 13 4 2 0 161 531 204 1,339 642 1,761 1,659 1,892 8,208

1985 191 308 625 3,852 1,247 1,886 6,409 7 166 16,969 218 16 31,894

1986 3 1 0 181 2,227 1,386 395 3,596 13,868 2,703 1,489 312 26,161

1987 82 463 109 4 12,774 2,047 1,667 0 353 0 0 0 17,499

1988 0 0 0 65 156 512 1,170 3 2,218 2 0 1 4,127

1989 1 425 3 890 1 10,429 0 2,011 3,164 0 0 1 16,925

1990 950 1,272 980 869 227 1,821 719 6,165 4 191 243 33 13,474

1991 99 2 1 0 205 8,606 197 379 4,080 2,473 765 5,393 22,200

1992 1,903 3,227 430 906 14,873 7,274 1,822 147 713 6 547 43 31,891

1993 50 910 276 1,024 1,019 1,135 43 185 14 155 10 455 5,276

1994 11 27 10 97 3,828 14 12 10 483 705 148 10 5,355

1995 7 12 9 666 4,006 332 426 25 7,291 37 7 7 12,825

1996 13 11 12 11 25 1,042 454 6,315 474 30 579 16 8,982

1997 12 993 12 8,372 3,108 6,119 3,183 237 499 14 13 323 22,885

1998 0 0 670 2 642 2,420 0 194 0 4 36 0 3,968

1999 5 0 384 79 2,706 23,998 1,478 43 1,650 0 0 0 30,343

2000 0 0 2,089 10 180 7,469 141 0 0 20,749 521 8 31,167

2001 0 727 2,550 6 6,164 278 0 1,801 1,861 1,074 5,955 115 20,531

2002 0 153 3,621 1,713 26 259 3,328 3,043 174 4,221 25 1,213 17,776

2003 5 0 0 101 1,055 7,942 14 4,094 868 731 0 0 14,810

2004 156 232 2,212 2,732 21 1,058 8,484 9,752 6,171 14,119 17,902 504 63,343

2005 1,495 1,062 1,533 0 2,881 4,539 38 10,624 3 21 0 0 22,196

2006 0 0 6 571 3,574 273 444 1,903 5,226 22,056 89 743 34,885

2007 764 156 2,111 1,122 8,642 5,845 1,071 4,542 866 9 0 756 25,884

2008 31 4 0 563 889 1,013 319 5,636 24,844 4,935 121 103 38,458

2009 59 76 7 827 15 1,375 3,657 893 2,774 38 1 21 9,743

2010 351 2,610 3,889 14,832 188 4,314 53,849 410 2,087 62 7 64 82,663

2011 74 116 16 2 0 0 0 0 0 93 15 25 341

2012 20 24 30 720 2,126 1,551 279 0 373 0 0 0 5,123

2013 316 2 0 0 0 971 1,285 1,280 1,310 1,687 1 1,050 7,902

2014 20 51 1 0 145 1,753 448 155 18,475 104 398 20 21,570

2015 1,581 223 98 790 28,605 1,920 10,024 4 0 1,712 1,027 552 46,536

Min 0 0 0 0 0 0 0 0 0 0 0 0 341

Max 1,903 3,227 5,020 14,832 34,415 30,335 53,849 25,111 32,432 27,590 17,902 5,393 102,080

Average 152 303 554 1,255 4,326 4,053 3,126 2,012 3,282 3,223 659 298 23,245
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Appendix B - Naturalized Flows

NATURALIZED FLOW -DMAS09 Gage Name Double Mountain Fork Brazos River near Aspermont 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08080500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 35 783 0 1,763 6,268 12,978 238 36,206 14,416 1 7,172 287 80,147

1941 10 2,049 13,944 70,834 171,221 50,398 26,317 13,150 24,768 127,313 5,714 2,138 507,856

1942 570 84 18 8,202 1,739 8,356 1,904 17,952 24,147 32,709 1,665 3,848 101,194

1943 1,601 84 1,410 2,281 7,434 9,814 7,593 4 3 1 4 64 30,293

1944 12 627 26 411 8,640 2,509 14,930 1,555 1,370 1,458 987 2,327 34,852

1945 210 52 1,315 398 529 8,924 28,243 201 5,167 25,605 128 7 70,779

1946 43 0 8 25 2,620 6,781 815 10,865 11,833 33,737 723 5,794 73,244

1947 548 1 16 89 110,305 6,460 2,567 235 2,577 1,241 408 5,367 129,814

1948 20 10,187 661 8 3,574 24,056 35,143 5,260 259 4,794 9,636 13 93,611

1949 95 173 16 3,230 25,283 30,300 633 964 25,104 2,903 307 5 89,013

1950 0 291 0 8,401 45,894 4,076 12,917 3,065 45,450 807 19 8 120,928

1951 0 0 0 40 6,926 22,400 2,101 12,698 457 0 0 0 44,622

1952 0 0 0 520 11,897 570 5,871 884 480 0 183 18 20,423

1953 0 0 414 1,223 11,846 1,499 6,585 10,578 123 52,950 2,309 151 87,678

1954 20 0 0 53,029 59,242 4,623 0 65 0 113 1,266 0 118,358

1955 0 3,676 15,889 344 106,266 30,848 56,724 2,066 161,354 74,054 2,131 1,041 454,393

1956 617 478 31 19 11,668 1,906 1,445 1,406 0 813 69 26 18,478

1957 0 13,037 219 40,652 101,800 78,471 9,304 4,022 6,456 16,571 12,708 319 283,559

1958 394 301 1,105 6,477 36,119 7,392 1,487 2,513 9,910 1,107 1,357 227 68,389

1959 173 148 164 782 5,622 68,647 72,057 10,004 139 16,412 750 9,068 183,966

1960 1,015 672 280 138 3,221 3,886 74,148 1,207 171 137,263 4,303 2,447 228,751

1961 2,697 2,814 1,945 501 196 60,537 70,986 4,193 1,465 739 4,895 647 151,615

1962 279 137 167 304 346 29,871 3,783 3,129 82,381 2,384 1,311 1,269 125,361

1963 341 222 156 6,845 19,685 75,134 1,445 286 11,046 2,211 2,617 529 120,517

1964 279 759 130 120 874 4,197 338 1,220 1,933 115 303 123 10,391

1965 104 80 131 619 70,249 12,608 146 21,214 4,459 25,389 268 498 135,765

1966 572 353 285 12,126 9,802 7,300 128 25,696 19,103 386 114 113 75,978

1967 130 132 815 4,566 4,992 93,258 26,702 1,767 10,436 841 370 241 144,250

1968 1,774 2,020 10,397 2,761 4,799 22,380 13,497 5,853 436 250 2,660 1,031 67,858

1969 233 235 1,769 965 44,896 5,694 443 983 62,433 18,201 7,599 1,919 145,370

1970 1,691 792 12,152 2,283 5,331 7,939 563 397 710 519 325 297 32,999

1971 257 240 477 601 31,524 9,652 1,128 67,768 44,554 17,357 2,714 2,176 178,448

1972 1,018 713 514 645 3,428 6,813 3,384 175,553 18,036 12,020 6,283 2,099 230,506

1973 7,014 5,985 12,179 2,810 1,437 2,623 1,417 1,308 9,098 671 576 438 45,556

1974 466 435 460 2,404 2,563 2,984 501 5,047 26,281 16,911 5,565 1,214 64,831

1975 895 1,520 857 772 5,394 1,835 37,764 13,221 12,452 1,382 4,893 695 81,680

1976 648 364 324 7,964 3,409 407 11,369 911 10,801 10,912 2,762 1,162 51,033

1977 1,072 707 633 6,420 8,640 4,143 758 6,534 987 142 153 170 30,359

1978 268 456 357 73 13,528 10,373 1,306 328 12,135 2,263 1,768 1,151 44,006

1979 930 669 5,377 1,629 4,754 29,230 23,283 3,934 530 66 227 813 71,442

1980 951 1,176 222 2,034 51,242 5,240 206 443 60,015 5,971 1,893 5,042 134,435

1981 1,859 1,663 4,892 9,582 7,570 13,707 2,727 7,870 1,305 24,052 2,737 1,806 79,770

1982 1,374 1,444 1,365 289 69,363 47,389 7,269 2,789 176 160 108 459 132,185

1983 3,016 2,532 1,053 441 29,477 2,271 3,753 204 84 45,687 8,391 1,558 98,467

1984 1,636 1,017 615 222 234 303 144 2,261 5,432 12,802 15,575 10,114 50,355

1985 4,829 3,337 3,791 15,284 25,013 18,196 14,691 1,018 4,288 45,458 2,935 1,779 140,619

1986 1,162 994 761 4,956 4,959 29,326 9,240 18,605 42,803 42,017 9,446 6,037 170,306

1987 3,780 6,873 6,961 2,138 46,478 15,995 17,386 1,432 6,427 295 95 498 108,358

1988 799 906 703 919 1,097 3,602 16,013 82 8,459 389 30 124 33,123

1989 169 1,787 615 914 361 28,905 535 1,193 4,665 392 93 22 39,651

1990 1,660 574 6,804 17,927 3,132 61,496 3,216 16,990 1,858 1,503 2,127 1,051 118,338

1991 1,966 852 452 254 2,330 67,851 2,727 8,312 17,350 10,072 5,550 21,782 139,498

1992 7,937 24,587 7,732 9,047 52,791 50,443 5,085 6,581 6,060 133 1,087 1,829 173,312

1993 1,784 2,688 2,180 687 3,623 6,889 293 1,851 1,196 661 8 689 22,549

1994 151 278 142 275 15,102 1,020 57 31 1,025 1,230 341 68 19,720

1995 32 0 131 940 15,822 10,933 229 8,588 20,362 1,434 670 200 59,341

1996 233 263 141 213 285 4,675 747 15,242 8,510 1,282 2,891 1,753 36,235

1997 720 9,223 2,049 23,278 10,795 25,452 7,539 1,196 714 0 73 1,102 82,141

1998 644 723 2,283 456 1,197 4,094 100 221 0 0 26 0 9,744

1999 223 48 989 987 11,138 102,633 9,110 1,875 5,601 251 279 31 133,165

2000 157 894 47,736 3,423 3,398 20,024 3,019 0 0 25,666 2,384 879 107,580

2001 1,393 2,350 7,434 1,887 7,605 2,935 0 1,757 1,613 964 8,767 1,324 38,029

2002 598 617 4,763 3,476 1,618 926 10,401 3,567 520 7,541 2,821 2,751 39,599

2003 1,248 543 793 943 1,312 23,256 1,391 6,657 2,393 577 270 0 39,383

2004 500 1,008 15,552 14,202 1,969 10,733 19,236 12,269 8,317 20,029 54,816 11,127 169,758

2005 7,640 5,057 5,233 2,482 2,864 3,811 1,768 61,871 4,064 2,776 767 858 99,191

2006 1,256 752 1,206 2,014 19,916 6,297 761 2,260 10,369 37,036 5,152 3,158 90,177

2007 2,669 2,293 6,582 7,729 18,717 8,885 4,509 16,562 4,795 1,044 628 2,248 76,661

2008 909 1,119 877 7,033 4,836 4,152 2,625 9,023 35,613 14,179 4,571 2,590 87,527

2009 1,675 1,776 1,329 2,881 925 4,335 8,170 2,110 1,519 100 389 473 25,682

2010 963 4,466 6,031 27,538 8,892 9,302 78,549 11,700 9,979 2,230 2,035 1,783 163,468

2011 1,560 1,693 1,442 1,244 563 581 963 823 225 1,012 362 194 10,662

2012 205 365 589 1,667 4,715 3,154 397 0 371 0 0 0 11,463

2013 884 243 554 481 3,299 2,989 7,344 9,611 2,381 1,273 0 935 29,994

2014 689 1,147 697 645 2,328 5,499 1,353 515 29,254 5,590 4,464 1,913 54,094

2015 3,093 1,908 2,017 3,280 63,027 16,774 40,308 4,608 1,428 3,143 3,010 3,216 145,812

Min 0 0 0 8 196 303 0 0 0 0 0 0 9,744

Max 7,937 24,587 47,736 70,834 171,221 102,633 78,549 175,553 161,354 137,263 54,816 21,782 507,856

Average 1,137 1,822 3,044 5,593 19,368 18,368 11,077 9,399 12,798 12,626 3,185 1,831 100,246
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NCKN10 Gage Name North Croton Creek near Knox City 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08082180

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2 7 1 755 554 1,502 26 6,882 313 22 1,638 79 11,781

1941 2 170 1,700 7,583 20,591 11,323 2,369 617 5,483 20,923 1,427 617 72,805

1942 241 80 38 945 131 670 271 689 3,504 3,185 219 464 10,437

1943 153 26 81 85 294 3,539 1,037 2 1 1 6 22 5,247

1944 28 64 29 13 176 340 807 83 1,867 42 46 719 4,214

1945 111 48 70 50 2 2,917 6,081 46 1,457 1,412 6 1 12,201

1946 1 0 0 171 992 4,711 379 6,608 2,744 3,216 84 529 19,435

1947 135 24 57 215 13,868 780 80 1 0 1 53 454 15,668

1948 8 763 66 10 199 5,402 3,038 233 5 595 606 10 10,935

1949 95 56 54 162 7,495 5,082 886 356 2,066 569 61 46 16,928

1950 82 51 5 155 7,214 1,350 2,284 454 6,287 388 81 62 18,413

1951 53 70 69 41 2,868 1,361 438 1,695 64 5 5 1 6,670

1952 7 4 2 281 137 3 1,204 1 3 0 33 10 1,685

1953 1 0 4 57 245 1 1,713 1,742 17 10,841 567 110 15,298

1954 62 33 6 3,998 15,321 382 4 6 1 3 19 10 19,845

1955 9 180 870 180 6,586 2,394 2,830 318 14,708 14,723 234 143 43,175

1956 122 140 19 4 1,562 297 4 72 1 60 8 13 2,302

1957 3 174 82 4,484 15,888 11,755 507 239 136 1,903 1,968 77 37,216

1958 89 67 194 324 1,693 297 357 67 923 78 35 7 4,131

1959 7 6 4 57 236 8,838 3,704 1,102 10 1,340 51 1,002 16,357

1960 264 133 65 7 121 462 5,475 37 2 11,991 349 252 19,158

1961 184 248 136 41 205 8,703 5,916 146 54 96 374 83 16,186

1962 52 29 26 306 50 1,490 606 517 3,404 344 592 320 7,736

1963 94 79 73 208 1,366 5,031 89 26 851 77 283 132 8,309

1964 90 181 73 50 6 942 76 16 524 20 110 23 2,111

1965 11 8 6 308 811 550 86 1,212 486 4,891 119 60 8,548

1966 48 49 802 1,574 330 226 5 50,743 9,880 489 207 151 64,504

1967 109 82 54 1,079 440 275 2,672 28 147 31 18 27 4,962

1968 255 187 991 237 291 549 102 251 23 23 181 37 3,127

1969 25 17 31 16 1,861 67 2 2 417 781 199 56 3,474

1970 74 61 581 93 89 9 0 5 20 57 4 4 997

1971 4 3 1 4 252 91 1 6,270 615 2,321 174 313 10,049

1972 101 78 49 33 169 361 1,148 9,374 1,782 1,034 809 254 15,192

1973 418 506 1,688 691 186 366 152 24 1,009 77 77 42 5,236

1974 37 23 32 113 332 1,682 0 9 3,539 1,174 653 203 7,797

1975 141 415 144 113 6,161 1,284 2,638 413 3,907 331 1,049 232 16,828

1976 174 107 93 575 256 116 1,011 184 332 758 290 176 4,072

1977 188 104 69 1,213 995 454 59 118 13 15 41 37 3,306

1978 38 47 13 2 289 159 1 217 471 25 62 43 1,367

1979 39 24 53 180 62 267 108 616 28 0 73 19 1,469

1980 19 20 9 5 6,200 230 6 66 2,239 298 53 158 9,303

1981 56 85 167 209 1,458 3,892 35 120 825 1,198 74 80 8,199

1982 75 51 199 35 3,951 10,219 853 217 118 57 92 89 15,956

1983 132 158 91 164 562 385 112 3 0 28,798 2,029 889 33,323

1984 646 422 384 187 84 61 29 549 14 163 206 491 3,236

1985 388 207 1,006 819 683 3,187 45 371 97 5,010 228 143 12,184

1986 105 76 48 57 41 278 3,485 673 6,391 8,698 1,167 523 21,542

1987 357 481 687 244 6,925 2,314 1,827 320 682 32 32 123 14,024

1988 111 86 126 159 65 222 393 45 373 16 16 41 1,653

1989 58 97 105 44 837 2,127 56 39 480 6 7 14 3,870

1990 196 113 462 1,208 627 10,041 436 556 156 94 138 83 14,110

1991 155 97 58 44 270 9,264 291 1,479 4,276 981 654 2,311 19,880

1992 1,334 2,176 1,040 1,006 2,602 7,758 644 211 254 14 290 201 17,530

1993 228 460 435 234 444 126 30 132 73 31 18 76 2,287

1994 95 152 79 47 2,094 161 3 35 169 87 253 75 3,250

1995 54 53 55 103 2,119 979 75 1,588 561 143 132 83 5,945

1996 114 61 83 38 117 230 60 1,925 3,394 456 308 242 7,028

1997 106 855 310 2,237 1,407 1,373 1,124 472 82 8 16 156 8,146

1998 144 147 462 99 223 10 76 149 1 25 22 2 1,360

1999 61 11 81 352 2,133 4,462 211 6 107 6 13 16 7,459

2000 14 24 1,863 343 351 824 77 8 5 520 128 85 4,242

2001 122 164 864 79 196 284 11 167 0 8 434 87 2,416

2002 40 50 87 559 79 165 474 73 8 615 217 378 2,745

2003 78 137 32 52 47 1,959 134 12 26 23 5 2 2,507

2004 61 30 1,011 643 21 1,462 3,888 1,136 416 2,161 3,434 1,041 15,304

2005 862 734 596 214 97 95 138 726 31 88 15 30 3,626

2006 33 24 50 46 1,530 106 14 28 650 3,186 394 351 6,412

2007 361 239 584 514 1,089 844 256 1,235 325 50 57 132 5,686

2008 58 51 53 324 266 170 161 554 3,374 842 175 122 6,150

2009 99 234 88 563 196 1,070 718 65 122 103 21 53 3,332

2010 86 242 280 2,193 1,037 207 7,615 312 377 221 190 113 12,873

2011 75 69 60 39 19 22 23 18 9 24 21 13 392

2012 8 10 26 8 12 945 17 736 281 70 5 4 2,122

2013 66 37 9 11 700 1,248 226 378 5 12 3 25 2,720

2014 4 10 3 1 104 181 392 422 1,636 346 173 52 3,324

2015 144 122 113 244 3,416 455 528 32 18 84 79 144 5,379

Min 1 0 0 1 2 1 0 1 0 0 3 1 392

Max 1,334 2,176 1,863 7,583 20,591 11,755 7,615 50,743 14,708 28,798 3,434 2,311 72,805

Average 133 162 262 520 2,004 2,018 956 1,398 1,246 1,820 315 201 11,035
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRSE11 Gage Name Brazos River at Seymour 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08082500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 0 871 1 5,303 8,506 27,760 7,092 86,156 25,468 4 19,173 3,002 183,336

1941 323 2,459 30,114 131,878 414,811 195,658 52,999 26,939 59,657 340,923 24,494 12,651 1,292,906

1942 5,076 2,313 1,352 40,474 3,240 17,449 6,990 28,711 56,903 79,222 9,033 9,064 259,827

1943 4,868 997 3,690 13,733 16,624 41,364 11,521 0 0 54 60 978 93,889

1944 1,409 3,879 2,870 366 13,446 12,377 21,577 560 6,061 4,569 3,052 6,191 76,357

1945 2,469 1,394 9,718 2,760 455 19,603 61,219 954 10,749 36,235 1,060 560 147,176

1946 685 776 191 624 7,023 37,285 10,721 50,644 62,426 59,016 4,508 21,191 255,090

1947 2,888 904 1,025 1,412 314,512 13,732 2,740 306 1,428 2,131 3,611 14,705 359,394

1948 845 10,013 6,568 276 3,247 69,094 56,846 4,943 800 7,966 11,823 199 172,620

1949 2,229 3,752 1,178 2,842 81,345 100,652 4,658 4,828 51,955 10,933 2,616 1,259 268,247

1950 1,386 1,371 324 9,625 109,057 22,560 44,413 16,640 110,677 7,584 1,721 1,969 327,327

1951 1,522 2,851 1,732 780 33,876 33,946 7,154 22,554 5,638 0 130 134 110,317

1952 252 625 446 1,416 17,569 2,658 10,488 110 29 0 615 821 35,029

1953 0 1,418 3,720 693 6,693 395 40,117 41,032 859 122,758 10,912 2,445 231,042

1954 1,465 692 259 63,367 188,184 17,493 473 0 2 0 1,355 1,235 274,525

1955 681 3,868 24,679 1,000 150,226 61,774 45,910 7,474 229,964 246,199 8,552 5,368 785,695

1956 3,971 3,185 1,329 542 20,889 4,542 20 1,232 0 2,900 178 617 39,405

1957 104 11,392 1,637 66,762 239,563 166,184 11,594 4,215 5,726 44,714 40,954 2,790 595,635

1958 2,333 1,646 3,465 9,650 73,778 8,962 13,669 3,920 9,366 2,735 2,211 500 132,235

1959 374 322 135 3,202 5,713 113,139 89,801 13,357 219 50,708 2,533 14,423 293,926

1960 5,156 3,149 1,554 628 2,089 12,098 109,896 2,177 478 260,415 13,899 9,802 421,341

1961 6,683 7,585 7,128 3,054 15,597 124,137 129,277 6,421 4,143 3,050 10,786 3,279 321,140

1962 1,835 957 831 3,519 2,844 50,440 6,812 8,032 132,703 10,334 19,288 9,469 247,064

1963 3,417 2,247 2,726 9,094 28,647 116,893 4,105 640 11,812 2,798 6,961 2,513 191,853

1964 1,210 3,166 1,024 427 946 12,144 221 226 35,221 2,247 2,236 608 59,676

1965 712 528 259 7,023 66,450 20,153 1,166 35,476 10,637 58,879 3,173 1,711 206,167

1966 1,993 1,355 3,493 20,667 24,486 7,926 650 100,475 142,022 6,654 2,692 2,253 314,666

1967 1,865 1,167 2,924 50,970 6,866 102,281 62,067 4,030 16,312 2,648 1,181 1,411 253,722

1968 15,484 6,181 27,864 16,193 12,859 61,601 17,468 9,981 1,711 993 3,156 4,255 177,746

1969 666 913 3,291 2,140 86,214 10,868 532 1,954 79,064 31,914 20,681 5,165 243,402

1970 4,971 2,542 24,793 5,467 6,595 7,676 372 268 1,578 2,610 510 465 57,847

1971 534 418 475 506 37,272 18,503 1,191 109,531 61,711 51,224 10,614 7,219 299,198

1972 2,740 2,492 2,329 2,124 11,332 10,026 10,431 208,760 72,243 31,324 40,786 8,976 403,563

1973 14,885 14,293 39,997 15,122 4,381 33,497 2,525 2,998 17,205 2,606 1,882 1,324 150,715

1974 994 939 1,876 1,799 6,769 24,292 418 3,339 45,786 30,514 13,745 4,160 134,631

1975 4,173 6,565 3,206 3,105 42,973 12,124 48,146 20,909 32,884 4,769 9,057 2,924 190,835

1976 2,589 1,676 1,684 13,104 8,016 1,305 11,844 7,307 19,094 29,149 11,911 3,837 111,516

1977 3,881 3,010 2,405 22,870 48,811 13,726 2,963 7,158 4,498 234 321 455 110,332

1978 795 941 1,251 192 11,739 12,125 861 67,573 29,481 7,157 3,642 2,796 138,553

1979 2,748 2,393 8,921 4,277 14,067 34,036 30,185 19,271 1,924 93 3,326 1,677 122,918

1980 1,400 1,852 900 1,256 110,270 17,720 1,871 3,040 77,103 26,018 5,255 7,613 254,298

1981 4,043 5,225 9,936 13,363 11,889 29,247 2,444 6,860 2,142 61,252 5,839 3,748 155,988

1982 2,969 3,478 4,550 1,457 153,159 179,692 22,051 5,708 6,089 1,760 834 1,538 383,285

1983 3,066 6,188 3,003 2,650 50,816 11,163 3,126 109 454 156,392 22,946 7,778 267,691

1984 6,056 3,377 3,473 1,618 1,263 699 193 3,868 2,942 15,162 16,250 14,698 69,599

1985 12,062 11,063 15,540 31,411 50,456 62,947 16,056 3,651 3,237 85,782 9,676 4,406 306,287

1986 2,474 2,884 1,845 7,879 9,281 48,371 31,147 29,254 90,276 149,213 28,181 15,867 416,672

1987 11,802 21,428 23,083 8,038 148,218 81,073 35,003 8,803 11,083 2,555 1,391 2,731 355,208

1988 3,940 3,223 2,998 2,339 1,359 1,435 19,824 1,206 34,934 2,708 1,945 1,494 77,405

1989 1,393 6,659 2,580 1,565 45,677 49,358 2,000 2,689 42,621 1,831 1,223 1,392 158,988

1990 5,380 2,432 18,975 78,677 33,823 209,185 10,781 20,093 7,462 4,276 5,383 3,932 400,399

1991 7,962 4,451 2,568 1,855 34,669 192,287 5,761 27,945 48,032 15,775 13,614 37,800 392,719

1992 26,925 72,067 31,118 21,463 71,293 179,934 25,266 12,173 9,049 1,594 6,578 7,041 464,501

1993 5,919 18,342 18,193 6,103 9,944 19,148 1,669 1,292 4,383 1,682 1,020 2,571 90,266

1994 1,567 2,543 2,609 1,272 48,784 5,480 694 1,670 11,324 5,967 6,276 2,471 90,657

1995 2,251 1,222 2,634 1,466 41,752 48,146 5,428 62,659 15,565 5,050 6,168 2,067 194,408

1996 2,447 1,335 2,001 1,405 514 6,563 2,287 17,556 90,003 4,781 4,545 4,431 137,868

1997 1,386 17,095 6,660 36,915 48,176 42,260 21,801 11,611 4,965 2,525 1,177 5,211 199,782

1998 3,138 6,949 14,480 3,075 3,858 3,233 4,131 459 132 122 486 186 40,249

1999 2,558 1,878 9,210 5,322 38,807 129,081 16,495 3,760 4,694 920 330 423 213,478

2000 620 723 62,009 10,342 11,138 25,201 9,370 0 18 23,910 17,542 2,139 163,012

2001 1,759 11,849 43,348 8,607 12,182 7,115 0 2,176 3,182 587 12,094 2,724 105,623

2002 840 676 2,873 18,555 5,246 14,200 40,033 7,142 1,030 11,115 8,149 7,099 116,958

2003 3,859 1,910 2,365 1,457 1,445 47,637 5,556 2,319 4,097 374 327 190 71,536

2004 822 1,778 20,359 16,983 2,237 33,199 94,391 34,009 6,321 28,442 99,254 27,195 364,990

2005 16,247 13,796 12,023 5,592 4,765 9,554 5,553 149,318 8,130 8,149 3,086 2,577 238,790

2006 2,486 1,950 3,390 4,754 41,104 5,161 1,191 1,263 9,479 84,924 12,555 7,062 175,319

2007 7,097 4,946 13,412 15,952 38,387 43,236 16,985 41,913 9,810 3,650 2,337 4,419 202,144

2008 2,625 2,809 2,765 9,155 8,683 10,334 3,003 7,273 23,841 22,230 7,511 3,831 104,060

2009 2,426 1,969 1,539 2,551 3,022 9,935 10,957 5,732 3,262 1,818 1,306 1,352 45,869

2010 5,333 19,961 10,131 55,772 27,422 12,503 146,896 15,620 29,052 8,121 4,336 3,667 338,814

2011 3,476 3,463 2,422 1,769 736 366 573 472 146 663 94 500 14,680

2012 308 456 1,082 912 4,573 11,165 760 5,859 3,007 1,782 19 43 29,966

2013 987 518 677 1,186 6,570 11,642 7,476 11,219 2,449 1,582 0 538 44,844

2014 417 844 410 354 2,118 9,446 6,114 2,641 29,573 8,505 5,759 2,908 69,089

2015 3,397 2,424 3,132 6,064 96,767 48,150 56,796 6,599 1,615 3,569 5,928 14,974 249,415

Min 0 322 1 192 455 366 0 0 0 0 0 43 14,680

Max 26,925 72,067 62,009 131,878 414,811 209,185 146,896 208,760 229,964 340,923 99,254 37,800 1,292,906

Average 3,574 5,013 7,773 12,212 43,791 43,005 20,721 19,067 25,789 30,435 8,524 5,040 224,944
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Appendix B - Naturalized Flows

NATURALIZED FLOW -MSMN12 Gage Name Millers Creek near Munday 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08082700

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 0 148 0 26 1,353 1,816 356 2,397 392 0 428 25 6,941

1941 0 164 164 2,377 11,186 4,713 753 265 354 7,024 980 631 28,611

1942 138 123 59 659 470 908 24 27 425 1,336 109 109 4,387

1943 51 54 137 143 226 760 3 0 0 0 0 0 1,374

1944 0 24 170 0 625 302 219 0 72 645 41 38 2,136

1945 23 29 816 1,682 113 761 1,440 63 0 401 24 23 5,375

1946 21 25 24 2 115 95 0 344 1,313 1,043 147 701 3,830

1947 34 9 23 10 4,625 467 46 0 186 237 143 212 5,992

1948 16 1 110 3 387 1,029 653 35 11 201 10 0 2,456

1949 17 41 8 124 1,440 756 0 18 229 201 8 0 2,842

1950 0 0 0 537 1,050 118 471 223 687 0 0 0 3,086

1951 0 0 0 0 592 1,589 192 16 4 0 0 0 2,393

1952 0 0 0 0 75 154 2 2 0 0 0 0 233

1953 0 0 0 1 182 423 4,733 346 11 844 9 0 6,549

1954 0 0 0 21 3,211 160 0 0 0 3 40 0 3,435

1955 160 32 9 13 773 844 65 0 4,250 1,072 0 1 7,219

1956 0 0 0 0 193 0 0 0 0 0 0 0 193

1957 0 2,717 107 7,317 15,168 4,389 298 93 24 178 206 0 30,497

1958 0 0 0 0 495 270 551 0 1,970 47 0 0 3,333

1959 0 0 0 0 609 1,334 215 0 0 1,079 0 1 3,238

1960 41 91 0 0 0 0 2,938 0 0 410 0 0 3,480

1961 42 119 40 0 0 3,216 3,716 98 906 100 252 52 8,541

1962 20 50 55 156 7 5,035 351 41 5,393 173 82 40 11,403

1963 0 1 0 157 960 1,468 0 0 0 0 2 0 2,588

1964 0 23 0 0 134 260 0 0 77 0 5 0 499

1965 0 1 0 60 309 202 0 0 0 66 0 0 638

1966 0 0 0 1,736 1,608 0 0 2,374 2,362 6 0 0 8,086

1967 0 0 0 0 0 0 2,668 1 138 4 0 0 2,811

1968 2,138 30 434 334 6 105 160 4 0 0 7 1 3,219

1969 0 15 127 0 2,454 8 0 0 189 184 27 7 3,011

1970 5 0 1,228 44 54 0 0 0 0 0 0 0 1,331

1971 0 0 0 0 0 0 0 5,982 105 1,384 13 180 7,664

1972 3 5 4 10 158 0 1 564 1,926 598 2,245 7 5,521

1973 193 171 1,584 1,080 89 4,905 8 0 3 0 0 0 8,033

1974 0 0 0 0 7 13 0 0 22 5 1 0 48

1975 5 12 0 0 486 28 44 11 29 0 4 0 619

1976 0 0 0 2 7 0 0 20 24 461 41 0 555

1977 0 0 0 232 76 17 0 0 0 0 0 0 325

1978 0 0 1 0 0 0 0 24,809 22 0 11 0 24,843

1979 0 0 138 0 659 951 660 0 0 0 0 0 2,408

1980 0 0 0 0 149 25 0 0 3,259 39 0 100 3,572

1981 0 91 112 162 86 18 0 64 0 316 0 0 849

1982 0 0 0 0 11,205 24,988 83 82 2 0 0 1 36,361

1983 9 19 15 1 8 0 1 0 0 21 0 0 74

1984 0 0 0 0 0 0 0 3 0 1 9 297 310

1985 747 1,096 6 69 16 1,534 0 0 0 0 0 0 3,468

1986 0 0 0 0 0 499 11 62 0 5,697 594 81 6,944

1987 72 1,944 799 33 5,623 1,607 115 0 0 0 0 3 10,196

1988 0 0 0 0 0 0 133 0 4,290 5 0 0 4,428

1989 0 163 6 1 0 33 34 0 76 4 0 0 317

1990 0 0 14 7,626 987 2,378 0 2 4 1 4 0 11,016

1991 32 0 0 0 3,328 7,156 39 2 49 2 0 807 11,415

1992 552 5,435 649 60 1,548 12,672 32 3 0 0 154 79 21,184

1993 7 712 173 7 17 49 0 0 1 0 0 1 967

1994 0 0 0 0 562 0 0 0 0 1,460 11 58 2,091

1995 0 0 0 0 42 859 487 734 163 55 0 0 2,340

1996 0 0 0 0 65 291 32 60 49 0 29 4 530

1997 0 41 0 69 37 706 56 0 0 0 0 14 923

1998 0 18 383 0 0 0 2,739 0 0 0 0 0 3,140

1999 48 13 48 0 49 74 0 0 0 0 0 0 232

2000 0 0 9 69 900 59 0 0 0 113 1,607 21 2,778

2001 24 1,209 1,937 39 3 0 0 0 0 0 21 1 3,234

2002 0 0 474 423 250 3,694 164 0 0 0 1 5 5,011

2003 0 0 0 0 0 1,734 40 0 0 0 0 0 1,774

2004 0 1 4 57 0 743 1,215 225 0 0 3,838 36 6,119

2005 2 71 147 0 0 840 42 26,677 19 11 2 4 27,815

2006 1 1 1 0 514 0 2 0 26 1,226 0 0 1,771

2007 7 0 167 71 980 6,848 3,666 44 0 0 0 0 11,783

2008 0 0 0 0 510 44 0 0 10 11 0 0 575

2009 0 0 0 0 24 446 362 47 66 2 0 2 949

2010 780 788 639 1,446 1,030 181 295 8 597 4 0 0 5,768

2011 0 0 0 0 0 0 0 0 0 37 0 6 43

2012 0 0 0 0 0 46 59 0 457 30 0 0 592

2013 0 0 0 0 0 438 4 0 64 34 0 0 540

2014 0 0 0 0 0 39 81 0 40 26 83 1 270

2015 21 2 24 119 11,271 5,299 44 0 0 3 800 3,620 21,203

Min 0 0 0 0 0 0 0 0 0 0 0 0 43

Max 2,138 5,435 1,937 7,626 15,168 24,988 4,733 26,677 5,393 7,024 3,838 3,620 36,361

Average 69 204 143 355 1,172 1,453 399 865 399 353 158 94 5,662
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Appendix B - Naturalized Flows

NATURALIZED FLOW -CFRO13 Gage Name Clear Fork Brazos River near Roby 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08083100

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2 48 0 108 382 792 15 2,209 879 0 437 18 4,890

1941 1 125 851 4,321 10,444 3,074 1,605 802 1,511 7,766 349 130 30,979

1942 35 5 1 500 106 510 116 1,095 1,473 1,995 102 235 6,173

1943 98 5 86 139 453 599 463 0 0 0 0 4 1,847

1944 1 38 2 25 527 153 911 95 84 89 60 142 2,127

1945 13 3 80 24 32 544 1,723 12 315 1,562 8 0 4,316

1946 3 0 0 2 160 414 50 663 722 2,058 44 353 4,469

1947 33 0 1 5 6,729 394 157 14 157 76 25 327 7,918

1948 1 621 40 0 218 1,467 2,144 321 16 292 588 1 5,709

1949 6 11 1 197 1,542 1,848 39 59 1,531 177 19 0 5,430

1950 0 18 0 512 2,800 249 788 187 2,772 49 1 0 7,376

1951 0 0 0 2 422 1,366 128 775 28 0 0 0 2,721

1952 0 0 0 32 726 35 358 54 29 0 11 1 1,246

1953 0 0 25 75 723 91 402 645 8 3,230 141 9 5,349

1954 1 0 0 3,235 3,614 282 0 4 0 7 77 0 7,220

1955 0 224 969 21 6,482 1,882 3,460 126 9,843 4,517 130 64 27,718

1956 38 29 2 1 712 116 88 86 0 50 4 2 1,128

1957 0 795 13 2,480 6,210 4,787 568 245 394 1,011 775 19 17,297

1958 24 18 67 395 2,203 451 91 153 605 68 83 14 4,172

1959 11 9 10 48 343 4,187 4,395 610 8 1,001 46 553 11,221

1960 62 41 17 8 196 237 4,523 74 10 8,373 262 149 13,952

1961 165 172 119 31 12 3,693 4,330 256 89 45 299 39 9,250

1962 100 67 70 121 24 2,894 254 34 1,727 375 96 112 5,874

1963 101 81 42 255 1,820 636 56 66 47 23 47 52 3,226

1964 53 50 58 69 68 491 19 20 10 159 16 27 1,040

1965 22 23 21 9 9,457 1,066 27 84 4 8,755 362 100 19,930

1966 90 69 62 1,176 136 627 22 664 1,128 107 92 85 4,258

1967 79 48 148 68 141 2,101 121 164 675 197 63 74 3,879

1968 85 83 112 546 1,765 945 1,121 124 48 45 83 87 5,044

1969 68 67 83 107 743 114 33 21 14,791 405 320 423 17,175

1970 402 402 444 289 612 663 111 139 72 117 106 129 3,486

1971 107 96 50 57 1,934 314 693 8,670 1,801 955 398 369 15,444

1972 314 226 195 199 229 123 59 2,642 780 181 167 180 5,295

1973 171 189 918 344 263 169 213 133 285 272 131 141 3,229

1974 148 129 118 265 125 61 35 571 267 359 131 217 2,426

1975 275 183 207 236 166 87 3,727 336 222 146 237 161 5,983

1976 192 160 144 335 200 115 395 76 296 964 146 149 3,172

1977 163 153 191 417 143 101 199 482 89 61 66 91 2,156

1978 108 93 94 79 358 328 27 20 91 38 44 63 1,343

1979 83 91 549 77 1,270 159 277 12 10 10 22 34 2,594

1980 38 31 36 35 8,019 256 24 143 10,352 671 160 283 20,048

1981 193 110 198 3,068 1,929 5,022 806 418 186 213 184 259 12,586

1982 353 252 191 98 15,773 2,803 699 376 219 182 168 233 21,347

1983 393 335 375 295 5,738 508 195 85 47 498 218 117 8,804

1984 130 122 106 86 68 48 35 102 281 94 78 323 1,473

1985 114 107 122 2,085 1,442 1,476 461 242 108 314 118 132 6,721

1986 158 170 141 160 1,011 773 412 2,672 7,422 6,918 1,045 972 21,854

1987 783 1,327 1,208 791 1,173 581 379 236 209 149 164 197 7,197

1988 215 216 249 199 133 528 1,348 62 96 68 66 82 3,262

1989 113 270 154 110 71 124 17 11 132 17 17 21 1,057

1990 35 22 50 606 83 1,116 61 78 174 50 49 55 2,379

1991 68 62 72 65 797 4,136 662 939 408 411 268 466 8,354

1992 483 1,375 779 567 888 714 568 348 348 218 226 260 6,774

1993 285 273 346 208 169 1,902 116 123 116 160 91 115 3,904

1994 120 91 105 90 283 56 11 14 20 18 33 39 880

1995 43 35 103 37 551 380 18 22 296 14 58 35 1,592

1996 32 29 28 22 8 441 18 100 7 8 53 19 765

1997 19 237 22 45 194 864 192 54 19 14 38 54 1,752

1998 48 39 41 31 34 4 1 0 0 1 1 1 201

1999 0 0 2 3 113 2,356 4 0 0 0 0 0 2,478

2000 0 0 11,082 94 2 1,007 185 0 0 45 2 0 12,417

2001 2 13 15 0 60 55 0 0 140 78 5 2 370

2002 0 0 1 0 100 6 56 0 0 12 3 8 186

2003 0 0 0 0 7 1,821 11 0 0 0 0 0 1,839

2004 0 0 2 0 1 157 22 11 0 2 15 0 210

2005 0 0 0 0 0 0 0 5,737 1 0 0 1 5,739

2006 1 0 0 0 758 0 0 0 4 0 0 0 763

2007 0 0 7 5 45 182 4 968 37 4 126 626 2,004

2008 8 6 24 1,496 884 203 16 30 1 36 1 1 2,706

2009 1 5 5 19 13 675 623 24 4 2 0 5 1,376

2010 22 38 40 346 175 1,401 1,281 218 455 468 209 175 4,828

2011 71 63 81 46 62 19 4 0 0 17 20 25 408

2012 24 20 18 1 32 7 2 0 29 1 0 1 135

2013 3 0 0 0 1,628 39 13 0 5 0 0 0 1,688

2014 0 0 0 0 481 293 0 0 158 0 8 0 940

2015 0 0 9 19 773 114 1,233 32 3 100 39 92 2,414

Min 0 0 0 0 0 0 0 0 0 0 0 0 135

Max 783 1,375 11,082 4,321 15,773 5,022 4,523 8,670 14,791 8,755 1,045 972 30,979

Average 90 127 282 361 1,421 898 569 471 843 741 124 120 6,046
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Appendix B - Naturalized Flows

NATURALIZED FLOW -CFHA14 Gage Name Clear Fork Brazos River at Hawley 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08083240

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 13,476 915 484 892 2,538 9,221 2,354 16,798 2,716 1,729 551 347 52,021

1941 309 827 2,341 14,303 30,733 23,852 6,733 12,491 2,239 30,992 3,260 2,692 130,772

1942 1,535 1,333 694 4,324 6,358 4,526 888 1,540 5,455 16,021 1,551 1,563 45,788

1943 997 1,277 2,104 1,398 3,792 4,500 439 175 8 676 208 185 15,759

1944 465 1,792 838 195 9,369 2,859 7,182 2,790 2,050 5,806 743 635 34,724

1945 493 268 2,645 4,681 3,635 7,432 25,492 3,529 342 6,493 797 1,079 56,886

1946 983 891 813 1,076 6,041 982 710 1,361 5,336 4,697 1,120 4,430 28,440

1947 274 302 395 216 14,979 4,532 1,328 633 761 11,587 789 2,813 38,609

1948 488 1,123 1,723 387 1,195 3,546 5,170 1,496 354 6,691 151 141 22,465

1949 417 287 135 2,829 10,439 3,693 1,434 474 4,033 3,281 240 8 27,270

1950 317 233 278 1,671 10,831 1,319 5,748 5,280 6,335 551 268 316 33,147

1951 309 156 441 382 12,814 11,519 2,814 1,252 77 562 145 56 30,527

1952 249 217 97 1,151 2,499 931 601 967 2,066 0 1,100 294 10,172

1953 96 0 187 508 5,642 63 9,442 5,241 380 3,246 211 35 25,051

1954 1 244 262 3,710 15,363 551 198 87 135 221 1,239 0 22,011

1955 0 552 122 259 18,994 13,970 2,045 1,193 18,014 2,557 0 0 57,706

1956 0 332 102 1,397 8,306 681 0 538 0 599 505 287 12,747

1957 0 15,078 1,083 49,936 137,859 38,572 1,856 1,040 2,263 7,771 993 439 256,890

1958 779 820 918 1,541 2,395 1,738 1,755 908 2,760 523 98 184 14,419

1959 147 328 446 350 8,056 10,901 8,093 354 0 9,181 195 611 38,662

1960 1,556 710 900 1,640 73 1,136 3,301 246 0 5,557 0 175 15,294

1961 2,427 1,470 296 426 1,609 21,674 14,694 820 16,093 623 3,342 710 64,184

1962 737 628 1,088 1,109 177 20,053 6,973 409 11,777 2,561 449 791 46,752

1963 365 354 692 720 12,951 3,664 0 474 0 13 0 0 19,233

1964 646 1,245 1,086 1,737 340 512 1,200 3,582 1,019 970 4 138 12,479

1965 245 275 291 4,628 31,321 6,489 1,110 132 5,462 7,558 1,744 414 59,669

1966 600 365 1,240 12,807 13,523 1,705 376 1,789 7,115 1,069 376 392 41,357

1967 528 293 739 137 2,316 5,968 2,371 210 3,493 718 485 371 17,629

1968 2,833 1,034 4,098 4,179 3,300 2,202 1,568 1,054 164 20 547 406 21,405

1969 314 405 498 395 8,010 740 198 827 42,777 3,007 2,250 2,366 61,787

1970 2,142 1,651 2,140 3,091 2,714 4,114 376 350 663 350 453 394 18,438

1971 516 447 565 570 10,022 4,123 2,631 37,867 18,067 6,419 2,982 2,962 87,171

1972 2,413 2,058 1,599 1,044 1,188 792 2,221 5,585 3,660 2,100 5,382 1,574 29,616

1973 2,283 2,746 8,943 5,109 1,887 2,755 1,330 1,321 5,124 876 819 788 33,981

1974 799 553 755 1,099 821 366 46 7,196 17,778 12,568 6,810 2,650 51,441

1975 2,628 3,376 1,872 1,818 4,185 1,878 11,108 2,544 1,409 917 1,988 1,108 34,831

1976 1,252 1,219 1,532 2,579 1,415 506 3,110 2,711 1,153 5,326 1,591 1,170 23,564

1977 1,278 1,099 2,191 4,761 5,779 1,189 1,146 1,634 483 340 480 453 20,833

1978 548 650 633 720 710 2,267 88 6,107 2,505 414 325 357 15,324

1979 433 593 3,873 1,096 4,484 2,314 1,867 1,027 171 158 218 493 16,727

1980 392 424 479 244 6,787 953 593 1,644 44,868 19,628 2,777 3,873 82,662

1981 2,900 2,054 2,665 22,817 8,117 17,656 6,466 3,561 2,058 3,726 1,245 1,346 74,611

1982 1,306 1,186 1,414 1,880 50,600 16,708 7,199 2,737 1,362 1,504 1,212 1,277 88,385

1983 1,449 2,022 1,331 1,124 5,582 1,951 707 333 156 4,200 1,509 701 21,065

1984 1,111 974 728 476 346 273 131 352 598 1,303 1,458 1,656 9,406

1985 4,331 9,165 1,549 4,220 9,777 8,651 6,309 1,153 932 2,502 730 800 50,119

1986 707 917 891 648 1,633 17,125 2,285 4,869 27,583 57,999 6,037 5,824 126,518

1987 4,930 14,922 7,588 4,206 11,426 6,408 2,568 1,360 1,892 1,013 1,008 2,583 59,904

1988 1,447 1,022 1,262 1,210 964 2,257 5,837 679 11,215 1,210 901 1,081 29,085

1989 726 1,516 1,060 1,026 485 3,825 824 212 3,053 0 0 0 12,727

1990 1,350 438 7,350 13,121 26,215 3,172 0 3,277 6,249 2,676 1,316 541 65,705

1991 2,552 1,821 1,159 566 1,107 31,267 5,632 4,284 7,712 5,868 1,987 13,844 77,799

1992 7,704 31,999 9,028 6,127 6,778 12,798 6,920 4,734 2,522 927 1,706 1,461 92,704

1993 1,672 2,077 2,391 1,820 1,476 5,759 341 144 686 1,315 448 368 18,497

1994 590 0 834 1,076 26,463 4,269 0 13 1,342 790 2,379 306 38,062

1995 431 684 937 1,340 2,918 4,333 2,192 16,360 3,931 7 960 156 34,249

1996 0 1,012 767 2,698 219 539 0 1,959 9,062 4,617 1,443 1,661 23,977

1997 517 5,428 3,974 3,482 4,129 20,203 2,515 764 0 0 0 751 41,763

1998 530 633 1,940 556 21 218 428 18 0 0 335 134 4,813

1999 187 173 597 946 306 4,448 0 0 0 0 173 150 6,980

2000 0 70 3,821 81 29 3,057 3,525 0 0 9,390 4,082 0 24,055

2001 232 1,470 1,217 485 2,561 487 187 35 2,192 977 688 361 10,892

2002 295 254 989 599 2,058 199 13,967 388 471 1,930 506 694 22,350

2003 252 239 345 52 167 6,823 54 151 31 82 163 50 8,409

2004 333 767 815 1,905 483 1,375 103 5,860 20 4,450 10,229 390 26,730

2005 348 1,147 1,134 275 670 722 0 5,115 123 594 326 301 10,755

2006 496 488 774 2,626 9,240 301 92 111 867 0 116 157 15,268

2007 187 255 1,558 1,780 8,513 5,824 2,632 41,733 3,160 1,102 882 876 68,502

2008 641 889 5,085 3,209 4,921 1,397 181 3,433 1,387 901 207 264 22,515

2009 305 373 593 166 445 642 1,367 226 676 1,168 216 454 6,631

2010 3,104 2,521 1,856 2,093 3,400 4,349 4,779 676 3,593 1,876 405 840 29,492

2011 509 1,022 743 980 63 171 350 316 184 1,108 92 121 5,659

2012 735 438 354 72 417 89 154 144 3,041 1,721 116 34 7,315

2013 254 65 417 297 246 1,482 3,380 39 484 0 85 81 6,830

2014 67 62 122 36 169 919 588 70 303 51 227 2 2,616

2015 354 254 614 904 3,816 3,008 10,048 156 387 5,877 4,596 6,624 36,638

Min 0 0 97 36 21 63 0 0 0 0 0 0 2,616

Max 13,476 31,999 9,028 49,936 137,859 38,572 25,492 41,733 44,868 57,999 10,229 13,844 256,890

Average 1,169 1,802 1,573 2,974 8,174 5,572 3,057 3,170 4,426 4,017 1,250 1,100 38,282
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Appendix B - Naturalized Flows

NATURALIZED FLOW -MUHA15 Gage Name Mulberry Creek near Hawley 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08083245

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2,352 160 84 156 443 1,610 411 2,932 474 302 96 61 9,081

1941 54 144 409 2,497 5,365 4,164 1,175 2,181 391 5,410 569 470 22,829

1942 268 233 121 755 1,110 790 155 269 952 2,797 271 273 7,994

1943 174 223 367 244 662 786 77 31 1 118 36 32 2,751

1944 81 313 146 34 1,636 499 1,254 487 358 1,014 130 111 6,063

1945 86 47 462 817 635 1,297 4,450 616 60 1,134 139 188 9,931

1946 172 156 142 188 1,055 171 124 238 931 820 196 773 4,966

1947 48 53 69 38 2,615 791 232 111 133 2,023 138 491 6,742

1948 85 196 301 68 209 619 903 261 62 1,168 26 25 3,923

1949 73 50 24 494 1,822 645 250 83 704 573 42 1 4,761

1950 55 41 49 292 1,891 230 1,003 922 1,106 96 47 55 5,787

1951 54 27 77 67 2,237 2,011 491 219 13 98 25 10 5,329

1952 43 38 17 201 436 163 105 169 361 0 192 51 1,776

1953 17 0 33 89 985 11 1,648 915 66 567 37 6 4,374

1954 0 43 46 648 2,682 96 35 15 24 39 216 0 3,844

1955 0 96 21 45 3,316 2,439 357 208 3,145 446 0 0 10,073

1956 0 58 18 244 1,450 119 0 94 0 104 88 50 2,225

1957 0 2,632 189 8,717 24,066 6,734 324 182 395 1,357 173 77 44,846

1958 136 143 160 269 418 303 306 158 482 91 17 32 2,515

1959 26 57 78 61 1,406 1,903 1,413 62 0 1,603 34 107 6,750

1960 272 124 157 286 13 198 576 43 0 970 0 31 2,670

1961 424 257 52 74 281 3,784 2,565 143 2,809 109 583 124 11,205

1962 129 110 190 194 31 3,501 1,217 71 2,056 447 78 138 8,162

1963 64 62 121 126 2,261 640 0 83 0 2 0 0 3,359

1964 113 217 190 303 59 89 209 625 178 169 1 24 2,177

1965 43 48 51 808 5,468 1,133 194 23 953 1,319 304 72 10,416

1966 105 64 217 2,236 2,361 298 66 312 1,242 187 66 68 7,222

1967 92 51 129 24 404 1,042 414 37 610 0 51 1 2,855

1968 1,185 222 1,097 1,725 315 106 48 0 0 0 51 1 4,750

1969 0 25 54 52 3,162 44 2 20 879 0 0 37 4,275

1970 46 0 78 1 58 955 4 0 89 0 0 0 1,231

1971 0 15 23 60 1,622 138 181 4,754 4,169 171 10 142 11,285

1972 22 23 26 68 386 20 0 4,001 96 849 759 11 6,261

1973 338 398 1,635 413 105 199 15 0 1,165 89 1 0 4,358

1974 0 10 110 2 21 0 0 1,599 6,785 6,046 1,982 532 17,087

1975 602 957 447 271 596 193 8,045 267 72 10 487 97 12,044

1976 86 70 93 606 97 2 277 56 1,706 3,580 414 241 7,228

1977 410 188 715 1,473 383 159 47 173 1 0 0 0 3,549

1978 0 1 2 1 0 1,530 0 3,975 676 14 8 0 6,207

1979 12 21 381 49 769 1,052 75 1 0 0 0 8 2,368

1980 0 0 0 0 2,604 341 0 40 2,854 62 6 1,320 7,227

1981 81 23 736 3,366 340 1,000 2,087 0 29 902 0 5 8,569

1982 14 16 23 4 3,005 811 683 24 0 16 0 0 4,596

1983 59 97 58 45 42 296 46 0 1 1,040 203 0 1,887

1984 0 0 0 0 0 0 113 1,111 413 3,128 301 642 5,708

1985 1,016 167 106 529 403 457 1,377 65 0 1,930 2 0 6,052

1986 0 26 2 0 79 5,411 1,421 559 718 8,467 708 959 18,350

1987 471 1,619 1,208 543 6,895 3,868 490 87 600 46 52 2,533 18,412

1988 318 247 247 328 466 1,424 445 0 2,344 22 1 22 5,864

1989 43 319 178 56 259 3,584 3 0 1,718 0 0 0 6,160

1990 236 77 1,283 2,291 4,576 554 0 572 1,091 467 230 94 11,471

1991 446 318 202 99 193 5,458 983 748 1,346 1,024 347 2,417 13,581

1992 1,345 5,586 1,576 1,070 1,183 2,234 1,208 826 440 162 298 255 16,183

1993 292 363 417 318 258 1,005 59 25 120 230 78 64 3,229

1994 103 0 146 188 4,620 745 0 2 234 138 415 53 6,644

1995 75 119 164 234 509 756 383 2,856 686 1 168 27 5,978

1996 0 177 134 471 38 94 0 342 1,582 806 252 290 4,186

1997 90 948 694 608 721 3,527 439 133 0 0 0 131 7,291

1998 93 111 339 97 4 38 75 3 0 0 59 23 842

1999 33 30 104 165 53 777 0 0 0 0 30 26 1,218

2000 0 12 667 14 5 534 615 0 0 1,639 713 0 4,199

2001 41 257 212 85 447 85 33 6 383 171 120 63 1,903

2002 51 44 173 105 359 35 2,438 68 82 337 88 121 3,901

2003 44 42 60 9 29 1,191 9 26 5 14 29 9 1,467

2004 58 134 142 333 84 240 18 1,023 3 777 1,786 68 4,666

2005 61 200 198 48 117 126 0 893 22 104 57 53 1,879

2006 87 85 135 458 1,613 53 16 19 151 0 20 27 2,664

2007 33 44 272 311 1,486 1,017 459 7,285 552 192 154 153 11,958

2008 112 155 888 560 859 244 32 599 242 157 36 46 3,930

2009 53 65 104 29 78 112 239 40 118 204 38 79 1,159

2010 542 440 324 365 593 759 834 118 627 328 71 147 5,148

2011 89 178 130 171 11 30 61 55 32 193 16 21 987

2012 128 76 62 13 73 16 27 25 531 300 20 6 1,277

2013 44 11 73 52 43 259 590 7 85 0 15 14 1,193

2014 12 11 21 6 30 160 103 12 53 9 40 0 457

2015 62 44 107 158 666 525 1,754 27 67 1,026 802 1,156 6,394

Min 0 0 0 0 0 0 0 0 0 0 0 0 457

Max 2,352 5,586 1,635 8,717 24,066 6,734 8,045 7,285 6,785 8,467 1,982 2,533 44,846

Average 182 258 260 498 1,389 1,029 601 578 661 758 190 200 6,604
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Appendix B - Naturalized Flows

NATURALIZED FLOW -CFNU16 Gage Name Clear Fork Brazos River at Nugent 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08084000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 29,043 1,972 1,043 1,923 5,469 19,873 5,074 36,202 5,853 3,726 1,188 748 112,114

1941 667 1,783 5,045 30,826 66,235 51,406 14,510 26,921 4,826 66,794 7,026 5,802 281,841

1942 3,309 2,872 1,495 9,319 13,702 9,754 1,914 3,318 11,757 34,529 3,343 3,368 98,680

1943 2,148 2,753 4,535 3,013 8,173 9,698 947 378 18 1,456 449 398 33,966

1944 1,003 3,862 1,805 420 20,192 6,161 15,479 6,012 4,419 12,513 1,601 1,369 74,836

1945 1,062 577 5,701 10,088 7,835 16,017 54,939 7,606 738 13,994 1,717 2,326 122,600

1946 2,118 1,920 1,753 2,318 13,019 2,117 1,531 2,934 11,499 10,122 2,414 9,548 61,293

1947 591 650 852 465 32,283 9,767 2,862 1,365 1,640 24,972 1,701 6,063 83,211

1948 1,051 2,420 3,713 834 2,576 7,642 11,143 3,224 762 14,420 325 304 48,414

1949 899 618 292 6,097 22,497 7,959 3,090 1,022 8,691 7,071 518 18 58,772

1950 683 503 599 3,601 23,342 2,843 12,387 11,380 13,654 1,188 578 680 71,438

1951 667 336 950 824 27,617 24,826 6,064 2,699 165 1,211 312 120 65,791

1952 536 467 210 2,481 5,385 2,007 1,295 2,083 4,453 0 2,371 633 21,921

1953 207 0 404 1,094 12,160 135 20,349 11,296 818 6,996 454 76 53,989

1954 2 525 565 7,996 33,109 1,188 426 188 291 476 2,670 0 47,436

1955 0 1,190 263 558 40,935 30,107 4,408 2,572 38,823 5,510 0 0 124,366

1956 0 715 219 3,010 17,900 1,467 0 1,160 1 1,290 1,088 618 27,468

1957 0 32,495 2,333 107,620 297,109 83,130 3,999 2,241 4,877 16,747 2,141 947 553,639

1958 1,678 1,768 1,979 3,321 5,161 3,746 3,783 1,956 5,949 1,128 212 396 31,077

1959 316 707 961 755 17,361 23,494 17,441 763 0 19,787 421 1,317 83,323

1960 3,353 1,530 1,940 3,535 157 2,448 7,114 531 0 11,976 0 377 32,961

1961 5,230 3,168 638 918 3,468 46,711 31,668 1,767 34,684 1,343 7,202 1,531 138,328

1962 1,589 1,353 2,344 2,390 381 43,217 15,028 881 25,381 5,520 967 1,705 100,756

1963 786 762 1,491 1,552 27,911 7,896 0 1,022 0 27 0 0 41,447

1964 1,392 2,683 2,340 3,744 732 1,104 2,586 7,720 2,197 2,091 9 297 26,895

1965 529 592 627 9,975 67,502 13,984 2,392 285 11,771 16,288 3,759 892 128,596

1966 1,293 786 2,673 27,602 29,144 3,675 811 3,855 15,333 2,303 811 845 89,131

1967 1,137 631 1,593 295 4,991 12,862 5,109 453 7,527 2,548 1,569 1,341 40,056

1968 18,047 7,210 11,170 24,045 10,679 3,085 6,319 977 0 0 1,582 661 83,775

1969 205 1,262 1,828 2,545 50,381 10,768 599 2,325 42,040 3,930 3,592 4,030 123,505

1970 3,762 2,935 6,086 8,472 7,960 11,501 733 0 653 0 0 624 42,726

1971 807 946 1,911 2,793 14,631 9,636 3,448 55,882 42,097 12,373 3,589 5,126 153,239

1972 2,662 3,279 3,021 2,576 2,372 1,658 2,852 12,057 4,740 5,289 9,322 2,568 52,396

1973 4,540 4,310 11,224 6,708 4,888 1,461 559 957 6,625 2,770 1,113 330 45,485

1974 876 1,199 1,928 2,115 1,075 374 458 11,164 82,722 54,024 27,546 7,050 190,531

1975 7,829 10,899 7,918 4,461 7,596 5,065 27,106 4,834 2,313 1,196 4,641 2,360 86,218

1976 1,907 2,127 2,491 5,385 2,428 1,506 5,424 4,500 4,650 16,971 7,231 3,383 58,003

1977 1,815 2,648 9,497 15,804 8,361 1,231 1,385 1,462 214 487 0 342 43,246

1978 243 1,029 1,460 798 0 2,999 450 27,682 6,385 975 753 359 43,133

1979 1,263 1,209 15,233 10,673 10,266 6,945 2,111 1,200 0 160 0 1,170 50,230

1980 834 1,085 977 712 13,901 3,408 1,474 580 41,309 35,205 4,153 9,614 113,252

1981 4,597 2,734 8,206 32,202 8,652 21,785 13,789 3,216 1,730 52,372 12,533 2,856 164,672

1982 1,406 2,246 2,733 1,873 60,395 23,267 13,049 3,558 1,078 522 698 437 111,262

1983 2,451 3,594 2,306 1,862 5,648 5,457 6,619 187 292 7,065 2,757 920 39,158

1984 1,596 1,276 946 0 1,370 51 454 1,325 802 11,699 4,301 2,305 26,125

1985 10,247 9,442 3,118 5,348 12,707 8,561 11,305 2,625 0 11,828 997 510 76,688

1986 1,932 1,782 1,426 323 1,033 35,368 14,323 4,244 30,875 96,720 16,850 16,059 220,935

1987 9,987 27,859 24,045 9,458 35,752 15,187 5,782 2,365 3,646 1,099 799 10,154 146,133

1988 3,175 2,236 2,537 2,844 2,250 8,117 6,576 0 13,062 0 0 0 40,797

1989 0 4,737 1,692 25 0 36,934 4,237 0 6,644 0 0 0 54,269

1990 2,909 945 15,840 28,278 56,497 6,837 0 7,062 13,468 5,767 2,836 1,166 141,605

1991 5,500 3,924 2,498 1,219 2,386 67,385 12,137 9,232 16,620 12,646 4,283 29,837 167,667

1992 16,603 68,964 19,456 13,205 14,608 27,581 14,913 10,203 5,435 1,997 3,676 3,149 199,790

1993 3,604 4,476 5,154 3,923 3,181 12,411 734 310 1,479 2,835 966 793 39,866

1994 1,271 0 1,797 2,319 57,032 9,200 0 28 2,892 1,702 5,128 660 82,029

1995 929 1,475 2,020 2,889 6,288 9,339 4,725 35,258 8,471 15 2,070 336 73,815

1996 0 2,182 1,652 5,815 473 1,162 0 4,221 19,530 9,950 3,109 3,580 51,674

1997 1,115 11,698 8,564 7,504 8,899 43,541 5,421 1,647 0 0 0 1,619 90,008

1998 1,143 1,365 4,181 1,198 46 470 923 38 0 0 723 289 10,376

1999 402 373 1,287 2,039 659 9,587 0 0 0 0 373 323 15,043

2000 0 150 8,234 174 63 6,589 7,597 0 0 20,238 8,797 0 51,842

2001 501 3,168 2,622 1,046 5,519 1,049 402 75 4,724 2,106 1,483 779 23,474

2002 635 547 2,132 1,291 4,435 428 30,102 837 1,016 4,160 1,090 1,496 48,169

2003 543 515 743 113 359 14,705 116 325 67 177 352 107 18,122

2004 717 1,653 1,756 4,105 1,041 2,963 223 12,629 43 9,591 22,045 840 57,606

2005 750 2,473 2,443 593 1,444 1,556 0 11,024 266 1,281 703 649 23,182

2006 1,070 1,052 1,668 5,659 19,913 649 199 240 1,868 0 250 338 32,906

2007 402 549 3,357 3,837 18,347 12,551 5,672 89,941 6,810 2,374 1,901 1,889 147,630

2008 1,382 1,916 10,959 6,917 10,605 3,010 390 7,398 2,989 1,941 446 569 48,522

2009 657 803 1,279 358 959 1,383 2,947 488 1,456 2,518 465 978 14,291

2010 6,690 5,434 3,999 4,510 7,327 9,373 10,299 1,457 7,743 4,044 873 1,811 63,560

2011 1,097 2,202 1,601 2,111 135 368 755 682 396 2,388 198 261 12,194

2012 1,583 943 762 156 899 192 331 311 6,553 3,708 251 73 15,762

2013 547 141 898 640 531 3,195 7,285 83 1,044 0 184 174 14,722

2014 145 134 263 77 365 1,981 1,268 150 654 110 489 5 5,641

2015 763 548 1,323 1,948 8,225 6,482 21,655 337 833 12,666 9,906 14,275 78,961

Min 0 0 210 0 0 51 0 0 0 0 0 0 5,641

Max 29,043 68,964 24,045 107,620 297,109 83,130 54,939 89,941 82,722 96,720 27,546 29,837 553,639

Average 2,532 3,728 3,640 6,441 17,091 12,021 6,625 6,276 8,057 9,249 2,893 2,350 80,902
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Appendix B - Naturalized Flows

NATURALIZED FLOW -CAST17 Gage Name California Creek near Stamford 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08084800

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2,537 637 75 251 4,702 7,418 1,557 10,669 1,740 312 1,441 144 31,483

1941 54 669 956 10,131 40,737 19,236 3,629 3,198 1,529 27,800 3,677 2,480 114,096

1942 722 636 317 2,878 2,675 3,693 243 375 2,361 7,209 634 638 22,381

1943 350 412 826 712 1,425 3,225 94 0 0 96 7 0 7,147

1944 54 415 690 33 3,730 1,486 2,048 402 613 3,115 269 238 13,093

1945 166 142 3,048 6,138 1,043 3,784 9,335 867 25 2,483 225 275 27,531

1946 253 248 231 211 1,506 484 77 1,331 5,109 4,145 671 3,029 17,295

1947 157 86 147 73 17,273 2,316 397 120 726 2,938 596 1,196 26,025

1948 144 216 671 84 1,436 3,885 3,018 394 102 1,897 60 16 11,923

1949 134 181 52 923 6,475 3,061 235 146 1,481 1,250 72 0 14,010

1950 42 32 47 1,992 5,331 619 2,560 1,698 3,346 101 23 33 15,824

1951 32 13 39 52 4,280 7,146 1,134 288 28 92 23 0 13,127

1952 34 32 11 165 708 658 121 188 231 1 124 40 2,313

1953 18 0 26 99 1,640 1,331 16,560 2,076 107 3,251 70 0 25,178

1954 0 32 50 770 12,937 605 0 0 0 52 361 0 14,807

1955 498 204 52 89 6,019 5,285 591 150 16,682 3,830 0 2 33,402

1956 0 0 0 143 2,180 0 0 0 0 0 8 0 2,331

1957 0 11,339 539 32,312 73,502 21,020 1,281 487 505 2,031 833 27 143,876

1958 52 59 170 255 1,999 1,173 2,051 172 6,669 246 0 0 12,846

1959 0 0 0 0 3,430 6,232 2,207 0 0 5,110 0 118 17,097

1960 423 419 143 217 0 118 9,794 0 0 2,335 0 0 13,449

1961 592 650 181 0 191 14,149 14,384 460 5,883 429 1,421 296 38,636

1962 202 274 377 697 57 19,518 2,420 207 19,061 919 352 227 44,311

1963 234 176 163 1,065 12,404 7,349 313 91 33 20 50 26 21,924

1964 76 210 74 41 218 751 49 57 44 15 38 8 1,581

1965 8 11 6 131 22,175 290 88 42 715 5,533 65 36 29,100

1966 53 37 15 2,513 1,592 60 216 286 1,844 78 56 74 6,824

1967 72 52 71 44 792 159 1,844 82 1,955 56 76 95 5,298

1968 5,179 636 1,901 419 426 449 109 50 29 27 84 53 9,362

1969 43 63 164 238 18,146 395 94 300 2,688 255 218 450 23,054

1970 513 253 507 907 492 145 28 23 0 0 0 0 2,868

1971 0 0 0 110 8,261 2,061 120 57,217 14,410 2,781 886 921 86,767

1972 409 348 202 225 479 125 179 960 5,946 7,031 13,620 557 30,081

1973 1,991 2,964 8,078 1,436 414 1,686 249 76 1,710 66 57 76 18,803

1974 84 71 89 414 143 73 53 136 10,013 5,872 2,493 326 19,767

1975 569 912 261 262 2,115 148 3,589 1,481 144 32 365 155 10,033

1976 120 85 107 319 91 0 509 88 88 5,499 966 303 8,175

1977 336 231 209 375 1,874 215 255 14 0 0 1 25 3,535

1978 68 69 51 26 2,038 353 9 47,119 2,135 220 240 107 52,435

1979 266 190 1,221 270 6,971 1,903 845 457 10 0 0 72 12,205

1980 70 79 33 21 2,954 86 0 0 34,175 6,871 677 5,037 50,003

1981 812 636 614 9,487 3,307 21,978 588 240 73 2,154 213 216 40,318

1982 166 187 186 77 45,513 15,486 4,241 1,184 141 110 154 261 67,706

1983 536 2,274 607 309 6,508 1,433 76 6 6 1,045 1,271 199 14,270

1984 227 119 132 107 50 254 47 24 163 924 4,153 2,119 8,319

1985 4,098 10,259 3,036 10,340 4,228 9,608 748 86 111 299 102 128 43,043

1986 117 180 123 281 566 3,748 2,597 287 3,001 29,560 1,852 1,264 43,576

1987 1,182 3,790 1,657 616 8,017 5,304 1,113 92 618 29 52 1,434 23,904

1988 210 156 131 144 133 1,453 1,056 37 9,489 376 309 220 13,714

1989 187 1,178 370 255 382 7,640 72 24 930 20 0 23 11,081

1990 217 139 4,036 8,872 9,845 3,949 174 467 10,139 556 385 303 39,082

1991 1,341 409 294 172 935 23,792 9,314 13,044 1,786 3,185 965 10,355 65,592

1992 3,954 43,134 4,417 1,554 1,579 22,347 14,388 5,892 952 247 761 408 99,633

1993 459 585 580 2,294 1,874 3,690 51 39 329 12,326 362 326 22,915

1994 309 325 258 161 6,604 78 0 0 162 4,686 146 221 12,950

1995 207 120 158 139 854 4,642 346 5,418 6,199 348 531 151 19,113

1996 156 129 91 194 52 1,054 14 107 1,546 0 270 138 3,751

1997 65 2,950 482 848 3,044 7,318 799 193 0 0 4 320 16,023

1998 65 91 790 48 0 348 25 0 0 2 65 0 1,434

1999 115 29 195 922 1,857 8,496 103 2 13 12 13 25 11,782

2000 13 7 209 33 7 5,562 1,046 1 2 2,343 1,337 84 10,644

2001 66 4,217 2,438 258 445 10 2 2 245 3,242 590 417 11,932

2002 52 118 3,027 4,625 1,679 135 17,990 92 94 967 354 340 29,473

2003 136 86 70 58 1,105 32,505 514 155 184 52 39 57 34,961

2004 93 96 111 1,042 2,744 4,372 1,237 963 8 68 6,476 445 17,655

2005 268 374 397 142 861 2,009 77 41,304 492 273 195 208 46,600

2006 184 139 138 139 9,217 96 11 1 5 9 7 16 9,962

2007 27 21 655 2,299 13,598 10,404 1,139 36,704 853 305 216 255 66,476

2008 224 197 374 5,827 7,549 7,047 201 81 874 90 98 76 22,638

2009 70 62 56 354 2,018 3,137 1,456 769 912 385 28 159 9,406

2010 2,565 2,082 1,083 23,568 1,218 3,054 3,296 453 6,028 490 162 238 44,237

2011 212 206 160 137 36 3 0 42 14 561 76 624 2,071

2012 177 163 89 24 0 56 0 0 95 27 0 0 631

2013 0 0 0 1 1 1,581 2,325 246 117 65 2 3 4,341

2014 6 8 7 1 359 2,205 41 0 1,363 46 589 103 4,728

2015 96 68 193 6,957 22,964 11,500 3,864 92 16 5,111 4,057 10,587 65,505

Min 0 0 0 0 0 0 0 0 0 0 0 0 631

Max 5,179 43,134 8,078 32,312 73,502 32,505 17,990 57,217 34,175 29,560 13,620 10,587 143,876

Average 463 1,284 644 1,965 5,711 4,855 1,990 3,155 2,488 2,288 745 642 26,230
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Appendix B - Naturalized Flows

NATURALIZED FLOW -CFFG18 Gage Name Clear Fork Brazos River at Fort Griffin 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08085500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 16,265 4,082 480 1,610 30,141 47,554 9,979 68,394 11,151 1,999 9,234 925 201,814

1941 344 4,289 6,127 64,943 261,137 123,305 23,264 20,500 9,804 178,204 23,572 15,900 731,389

1942 4,631 4,077 2,034 18,449 17,147 23,673 1,557 2,407 15,134 46,213 4,061 4,089 143,472

1943 2,243 2,640 5,294 4,561 9,133 20,671 602 0 0 617 47 0 45,808

1944 343 2,660 4,422 213 23,911 9,523 13,128 2,579 3,928 19,968 1,725 1,527 83,927

1945 1,067 908 19,539 39,346 6,683 24,258 59,840 5,555 158 15,915 1,445 1,764 176,478

1946 1,621 1,592 1,480 1,351 9,657 3,100 492 8,535 32,748 26,571 4,303 19,419 110,869

1947 1,004 554 940 465 110,727 14,849 2,542 767 4,654 18,836 3,818 7,668 166,824

1948 923 1,385 4,304 540 9,203 24,906 19,349 2,528 655 12,159 385 105 76,442

1949 857 1,163 334 5,918 41,508 19,623 1,504 936 9,491 8,011 461 0 89,806

1950 270 203 300 12,767 34,175 3,965 16,409 10,886 21,447 649 150 214 101,435

1951 202 84 253 334 27,436 45,806 7,272 1,846 178 589 147 0 84,147

1952 217 203 69 1,059 4,539 4,219 774 1,207 1,479 5 792 255 14,818

1953 117 1 165 632 10,511 8,533 106,153 13,305 684 20,839 446 0 161,386

1954 0 204 322 4,934 82,927 3,881 0 0 0 336 2,317 0 94,921

1955 3,194 1,309 333 572 38,581 33,879 3,788 962 106,936 24,550 0 14 214,118

1956 0 0 0 917 13,976 0 0 0 0 0 54 0 14,947

1957 0 72,687 3,457 207,129 471,164 134,742 8,210 3,123 3,235 13,021 5,338 170 922,276

1958 332 381 1,087 1,634 12,816 7,519 13,150 1,102 42,751 1,579 0 0 82,351

1959 0 0 0 0 21,985 39,951 14,150 0 0 32,757 0 754 109,597

1960 2,714 2,687 917 1,391 0 758 62,779 0 0 14,967 0 0 86,213

1961 3,797 4,165 1,160 0 1,227 90,698 92,208 2,950 37,712 2,751 9,109 1,895 247,672

1962 1,292 1,759 2,414 4,466 365 125,117 15,512 1,324 122,188 6,571 2,190 1,763 284,961

1963 8 446 739 4,023 34,965 33,818 0 0 0 0 0 0 73,999

1964 334 4,082 1,462 1,634 427 7,714 352 2,837 1,490 384 0 0 20,716

1965 0 186 0 9,071 97,395 9,344 722 0 8,122 20,476 2,617 231 148,164

1966 286 418 1,308 54,078 47,791 1,760 0 3,370 33,093 5,165 51 9 147,329

1967 478 113 674 0 1,482 9,240 4,846 0 8,348 1,164 824 673 27,842

1968 41,128 7,721 24,868 27,034 16,851 4,579 3,707 0 0 0 83 468 126,439

1969 0 1,088 2,514 4,256 131,921 8,961 0 692 45,748 3,936 3,774 4,779 207,669

1970 4,383 3,318 7,646 11,652 8,885 8,915 0 0 0 0 0 0 44,799

1971 0 174 484 877 14,876 14,115 1,586 149,056 64,694 17,914 6,556 7,121 277,453

1972 3,853 4,383 3,102 2,230 4,802 0 2,109 8,996 14,689 11,423 35,464 2,665 93,716

1973 10,455 15,203 26,785 14,323 3,936 8,380 0 859 7,705 2,477 280 0 90,403

1974 418 289 1,359 1,155 0 0 0 5,848 93,141 62,781 57,679 9,575 232,245

1975 11,206 20,212 6,860 5,593 28,722 4,708 30,456 7,669 2,011 223 4,455 1,875 123,990

1976 1,208 1,168 1,655 4,119 2,281 0 4,012 4,425 8,671 35,380 11,217 3,200 77,336

1977 2,524 2,463 9,618 19,485 14,243 874 678 0 2,319 0 119 635 52,958

1978 567 1,204 1,076 0 762 4,467 0 413,172 10,451 2,332 1,492 1,476 436,999

1979 3,515 1,740 15,289 8,794 23,516 27,565 2,421 1,615 0 0 0 868 85,323

1980 788 1,372 799 90 16,876 4,449 172 0 133,989 103,366 6,405 21,546 289,852

1981 5,909 3,481 10,440 43,859 12,246 40,257 9,905 4,414 1,459 56,340 7,851 2,958 199,119

1982 1,971 2,381 2,692 560 138,291 121,430 24,623 6,855 0 1,364 671 1,600 302,438

1983 3,882 6,793 3,286 1,758 14,792 8,658 5,293 0 0 5,653 3,480 569 54,164

1984 1,374 1,047 368 0 0 0 0 0 0 9,486 14,955 4,881 32,111

1985 22,978 33,555 12,386 24,478 23,937 30,239 9,171 1,561 0 16,125 1,307 420 176,157

1986 1,720 1,249 1,336 5,081 1,604 42,110 25,810 2,348 25,091 169,975 23,799 23,942 324,065

1987 18,658 45,672 48,823 11,411 68,758 39,154 10,164 1,283 3,898 955 350 12,635 261,761

1988 5,627 2,412 3,208 1,873 2,456 6,549 7,525 0 29,424 983 384 1,376 61,817

1989 457 7,368 3,512 1,546 2,173 39,685 2,270 0 6,137 0 0 86 63,234

1990 2,261 826 21,738 67,983 130,292 26,683 0 9,946 68,605 6,127 3,664 1,583 339,708

1991 10,301 6,509 5,259 995 32,049 131,381 17,800 34,106 20,251 22,355 6,585 99,432 387,023

1992 43,438 254,170 58,307 21,701 18,884 114,296 34,070 18,588 8,451 3,080 4,942 5,459 585,386

1993 4,565 5,247 8,925 11,130 9,723 19,118 0 230 2,886 16,729 2,489 1,718 82,760

1994 2,957 8,810 2,740 1,730 72,534 8,201 0 0 1,579 26,382 4,528 870 130,331

1995 1,539 959 2,292 1,658 3,886 14,404 3,540 50,548 18,712 1,315 2,338 1,085 102,276

1996 1,175 1,908 1,058 5,612 78 5,417 0 2,673 18,667 6,421 4,589 4,930 52,528

1997 1,819 18,925 11,953 11,257 21,988 63,936 8,794 2,855 0 0 104 2,667 144,298

1998 1,164 1,813 10,694 3,011 0 0 2,263 0 0 0 0 0 18,945

1999 226 669 1,580 4,765 4,029 21,572 0 0 0 0 0 0 32,841

2000 0 0 5,468 436 0 7,720 11,426 0 0 13,235 13,705 195 52,185

2001 361 15,346 13,383 1,542 8,281 1,143 0 0 3,422 4,952 2,784 1,682 52,896

2002 907 726 13,619 23,216 10,724 9,740 52,509 281 171 4,652 2,324 1,444 120,313

2003 92 327 771 154 804 48,075 1,246 0 0 0 0 0 51,469

2004 0 1,274 1,930 9,315 2,531 8,893 10,395 13,556 701 5,344 58,071 1,038 113,048

2005 6,965 4,970 4,327 599 3,165 8,181 52 185,796 3,857 1,156 1,002 961 221,031

2006 1,384 1,089 1,627 3,455 28,584 606 0 0 0 0 0 0 36,745

2007 462 798 2,205 11,293 70,401 69,403 27,629 122,134 12,008 3,745 2,878 3,436 326,392

2008 2,293 2,729 13,444 15,289 16,765 15,994 325 4,875 5,534 1,220 169 430 79,067

2009 562 574 963 975 4,394 14,231 3,796 2,746 1,696 3,107 651 1,163 34,858

2010 11,235 13,846 9,603 51,332 9,597 9,611 15,786 2,121 21,683 4,988 979 2,545 153,326

2011 1,662 2,687 1,322 1,260 0 115 700 615 83 848 0 218 9,510

2012 1,172 611 757 0 0 0 0 0 3,064 2,781 0 0 8,385

2013 278 2 603 448 56 5,250 9,023 283 419 0 0 115 16,477

2014 55 68 0 0 0 5,053 1,646 0 1,142 0 1,103 192 9,259

2015 613 377 1,641 15,664 105,752 55,503 27,784 396 101 16,334 13,453 40,707 278,325

Min 0 0 0 0 0 0 0 0 0 0 0 0 8,385

Max 43,438 254,170 58,307 207,129 471,164 134,742 106,153 413,172 133,989 178,204 58,071 99,432 922,276

Average 3,719 8,182 5,841 11,803 32,993 25,685 11,148 15,995 14,708 14,734 4,997 4,367 154,173
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Appendix B - Naturalized Flows

NATURALIZED FLOW -HCAL19 Gage Name Hubbard Creek below Albany 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08086212

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2,702 1,433 24 2,639 15,801 27,834 3,406 22,903 2,569 311 7,679 1,649 88,950

1941 332 5,751 2,758 17,124 115,660 56,365 7,925 17,185 4,616 52,964 10,444 4,251 295,375

1942 1,351 1,145 538 26,843 12,733 11,286 444 1,008 14,483 30,633 1,878 1,763 104,105

1943 905 774 2,648 4,672 1,947 4,855 94 0 8 336 0 16 16,255

1944 163 2,306 1,615 716 8,855 2,715 3,429 1,910 1,867 10,381 473 532 34,962

1945 221 229 9,181 11,534 3,169 8,191 15,706 1,736 19 6,283 469 421 57,159

1946 759 280 234 677 4,764 1,427 74 5,586 16,200 6,333 2,950 5,270 44,554

1947 258 74 284 58 27,790 3,418 444 122 853 7,376 918 2,823 44,418

1948 237 407 997 673 4,785 10,624 6,158 574 325 2,709 360 294 28,143

1949 469 592 847 2,009 24,317 12,271 1,103 2,156 5,019 6,070 492 11 55,356

1950 62 207 57 5,606 15,337 2,170 17,090 3,476 7,435 150 28 43 51,661

1951 31 35 0 81 11,577 18,245 1,924 194 37 28 32 0 32,184

1952 0 0 0 358 1,483 1,115 629 26 4 2 740 204 4,561

1953 22 0 685 931 9,843 0 30,558 8,414 2,184 24,513 2,511 870 80,531

1954 447 153 72 11,699 40,697 4,832 447 475 0 306 2,320 10 61,458

1955 535 839 1,325 1,155 15,970 10,590 894 5,481 17,570 1,589 4 2 55,954

1956 14 60 1 85 6,666 1,124 38 659 45 365 3,299 1,748 14,104

1957 0 27,658 216 75,052 147,181 20,552 1,349 670 2,131 29,602 5,943 415 310,769

1958 246 152 2,304 2,528 15,605 1,962 26,732 1,352 2,369 61 0 0 53,311

1959 23 0 0 0 8,533 9,989 2,402 114 155 24,681 1 5 45,903

1960 2,363 584 1,083 4,299 304 67 3,186 160 66 4,365 1 5 16,483

1961 7,155 1,465 83 5 11 29,912 7,957 71 8,804 547 3,121 387 59,518

1962 253 44 88 370 50 15,628 6,463 1,202 11,006 2,054 159 157 37,474

1963 0 0 0 3,366 17,192 851 0 126 205 1,373 11,977 347 35,437

1964 985 5,227 449 156 61 0 0 4,834 4,080 0 11,638 0 27,430

1965 110 0 0 1,802 48,705 556 0 680 1,760 1,643 0 221 55,477

1966 0 55 564 21,022 15,064 5,616 525 927 13,481 147 62 47 57,510

1967 56 43 56 189 1,881 2,523 337 422 4,023 230 65 301 10,126

1968 94,989 5,548 9,859 29,904 3,061 1,251 669 172 148 131 113 112 145,957

1969 0 418 5,325 1,978 55,702 1,386 37 18 1,000 1,075 76 3,441 70,456

1970 1,120 653 3,838 17,493 5,988 473 78 103 54 48 29 33 29,910

1971 28 21 18 59 13,887 414 257 2,022 1,840 525 114 607 19,792

1972 92 48 18 846 2,008 52 112 73 452 2,726 377 31 6,835

1973 1,207 829 1,018 663 89 130 709 62 573 1,236 42 14 6,572

1974 16 19 13 6,940 148 84 80 2,985 69,675 42,735 13,564 2,096 138,355

1975 2,064 12,071 1,709 1,547 7,957 1,528 547 197 53 45 233 33 27,984

1976 51 39 25 2,169 408 177 466 2,082 746 2,424 334 112 9,033

1977 179 132 1,790 2,264 360 2,857 109 76 73 65 38 42 7,985

1978 36 19 22 872 796 163 123 206,975 200 188 323 133 209,850

1979 559 174 14,665 3,328 24,919 2,702 595 504 176 70 41 62 47,795

1980 51 46 40 33 1,246 400 43 29 3,446 1,480 260 1,159 8,233

1981 235 136 2,436 1,131 253 2,702 93 69 238 91,176 868 573 99,910

1982 427 437 494 305 19,867 10,640 1,066 309 122 80 156 208 34,111

1983 265 296 487 243 250 1,122 129 122 67 61 48 39 3,129

1984 32 49 74 89 17 19 15 8 313 11,291 1,160 4,750 17,817

1985 2,908 749 1,434 650 24,692 1,660 2,532 69 11 3,676 101 31 38,513

1986 0 178 39 0 0 10,272 780 1 155 14,519 3,514 6,716 36,174

1987 2,356 11,095 8,309 1,235 11,977 2,990 334 134 0 0 30 649 39,109

1988 133 77 48 92 9 10 50 9 0 0 0 0 428

1989 27 21 29 47 317 15,983 71 70 1,872 38 23 33 18,531

1990 0 72 2,327 20,115 55,202 197 16 1,720 337 77 318 70 80,451

1991 354 207 160 164 810 10,739 253 5,406 7,725 6,969 1,066 71,385 105,238

1992 10,765 88,124 14,968 3,428 2,889 10,417 2,846 1,576 5,754 287 885 1,318 143,257

1993 682 930 1,444 592 549 1,341 15 0 0 116 7 131 5,807

1994 57 85 21 27 21,153 322 0 0 0 0 1,632 61 23,358

1995 78 28 63 133 106 1,075 55 6,490 2,827 198 94 53 11,200

1996 69 13 46 576 1,109 899 5 464 46,835 8,043 7,113 3,241 68,413

1997 755 26,875 14,006 8,280 12,429 37,304 1,916 1,257 187 137 173 552 103,871

1998 408 279 17,419 608 151 108 0 0 0 0 0 0 18,973

1999 0 0 2,327 286 108 5,091 195 0 0 0 0 22 8,029

2000 0 0 0 0 0 1,287 141 0 0 0 0 0 1,428

2001 0 2,947 558 59 11 0 0 0 37 1 307 4 3,924

2002 0 0 3,117 10,768 1,138 90 24,622 181 18 727 124 171 40,956

2003 81 86 81 17 100 8,956 22 477 113 5 1 0 9,939

2004 0 215 198 8,533 908 637 34 3,143 127 1,124 47,771 2,350 65,040

2005 1,125 1,051 2,130 617 630 5,547 435 3,588 28 18 12 7 15,188

2006 3 4 7 915 3,101 616 4 0 0 0 0 0 4,650

2007 0 0 0 27 12,411 62,844 22,604 3,789 265 52 54 96 102,142

2008 105 93 4,273 18,842 1,061 2,523 9 210 8 5 0 0 27,129

2009 0 0 0 0 214 19 2 0 0 0 0 0 235

2010 2,009 1,148 634 77 3,064 1,028 160 2 824 17 0 0 8,963

2011 0 0 0 1,063 111 4 0 0 0 2,754 0 0 3,932

2012 441 109 9 10 1 6 0 0 1,771 283 0 0 2,630

2013 0 0 0 0 0 0 6,007 14 0 0 0 0 6,021

2014 0 0 0 0 0 38 801 0 0 0 273 2 1,114

2015 0 0 0 0 16,605 854 4,208 3 0 9,719 8,653 5,686 45,728

Min 0 0 0 0 0 0 0 0 0 0 0 0 235

Max 94,989 88,124 17,419 75,052 147,181 62,844 30,558 206,975 69,675 91,176 47,771 71,385 310,769

Average 1,887 2,695 1,863 4,509 11,629 6,233 2,797 4,301 3,545 5,515 2,072 1,682 48,727
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BSBR20 Gage Name Big Sandy Creek above Breckenridge 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08086290

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 6 380 0 1,191 5,430 10,025 881 5,819 364 0 3,088 751 27,935

1941 138 2,531 876 3,204 36,382 18,059 2,047 6,925 1,503 11,792 3,286 814 87,557

1942 294 237 101 11,945 4,969 3,700 94 306 6,015 11,542 606 546 40,355

1943 268 169 890 1,967 219 721 0 0 4 118 0 8 4,364

1944 53 937 443 342 2,460 572 631 745 611 3,554 94 140 10,582

1945 22 40 2,987 2,523 1,036 2,098 2,916 410 0 1,833 115 65 14,045

1946 247 8 0 228 1,590 459 0 2,096 5,414 973 1,124 1,033 13,172

1947 46 0 65 0 4,757 483 12 0 42 2,139 144 781 8,469

1948 43 89 143 293 1,638 3,265 1,485 78 109 350 149 139 7,781

1949 164 201 398 517 8,762 4,531 429 1,004 1,732 2,382 209 6 20,335

1950 9 87 4 1,754 4,862 760 7,218 841 1,952 22 2 4 17,515

1951 0 11 0 13 3,534 5,356 362 0 4 10 12 0 9,302

1952 0 0 0 134 555 417 235 10 1 1 277 76 1,706

1953 8 0 256 349 3,684 0 11,438 3,149 817 9,175 940 326 30,142

1954 167 57 27 4,379 15,233 1,809 167 178 0 115 868 4 23,004

1955 200 314 496 432 5,137 3,406 288 1,763 5,652 511 1 1 18,201

1956 5 19 0 27 2,144 361 12 212 14 118 1,061 562 4,535

1957 0 8,897 69 24,142 47,343 6,611 434 216 686 9,522 1,912 133 99,965

1958 79 49 741 813 5,020 631 8,599 435 762 20 0 0 17,149

1959 8 0 0 0 2,745 3,213 773 37 50 7,939 0 2 14,767

1960 760 188 348 1,383 98 22 1,025 52 21 1,404 0 2 5,303

1961 2,302 471 27 2 3 9,622 2,560 23 2,832 176 1,004 124 19,146

1962 81 14 0 198 0 6,641 3,455 0 6,072 1,268 0 127 17,856

1963 0 0 81 3,681 15,899 540 0 737 86 427 8,634 0 30,085

1964 658 2,521 345 15 0 0 0 6,781 6,820 5 10,133 0 27,278

1965 354 83 0 310 28,040 1,766 0 0 1,269 1,068 41 0 32,931

1966 0 169 0 9,297 12,129 7,858 63 158 5,771 0 0 0 35,445

1967 0 0 0 611 2,057 7,455 2,672 0 5,524 501 271 244 19,335

1968 37,067 3,626 6,252 10,384 782 2,291 286 71 0 0 92 6 60,857

1969 0 618 8,534 9,139 17,687 604 0 144 305 58 0 5,666 42,755

1970 232 612 2,429 2,773 1,297 90 0 931 0 0 0 0 8,364

1971 0 0 0 0 7,271 42 264 398 216 151 0 40 8,382

1972 0 0 0 1,222 3,812 0 16 167 0 2,447 98 0 7,762

1973 566 83 38 5,133 5 926 210 0 70 286 0 0 7,317

1974 0 0 0 4,154 276 0 0 1,658 7,146 13,826 1,848 30 28,938

1975 115 7,962 239 221 10 85 453 0 0 0 12 0 9,097

1976 0 0 0 992 1,307 0 0 110 316 3,059 10 0 5,794

1977 0 0 4,886 1,297 304 16 5 0 0 0 0 0 6,508

1978 0 0 0 1,776 356 122 101 14,251 0 0 0 0 16,606

1979 684 0 6,798 467 7,975 871 0 317 0 0 0 0 17,112

1980 18 0 0 0 723 0 0 0 1,773 1,306 0 1,373 5,193

1981 0 0 2,743 379 0 4,440 0 0 622 77,964 395 43 86,586

1982 22 68 110 0 1,209 8,453 118 0 0 0 0 0 9,980

1983 0 0 977 0 2,848 79 0 0 0 1,424 0 0 5,328

1984 0 0 0 0 0 778 0 0 16 6,982 951 5,126 13,853

1985 1,533 157 1,714 485 10,284 836 1,801 111 0 4,533 855 0 22,309

1986 0 913 80 0 493 6,634 206 0 456 7,312 2,035 2,749 20,878

1987 133 3,994 1,798 60 12,794 1,678 233 149 0 0 0 80 20,919

1988 0 0 0 0 0 1,615 143 0 0 0 0 0 1,758

1989 0 24 0 0 550 4,428 0 0 4,849 0 0 115 9,966

1990 107 1,791 2,737 13,656 11,224 126 11 280 0 0 81 0 30,013

1991 1,060 0 12 5 1,137 5,046 0 5,019 1,486 2,074 56 23,152 39,047

1992 2,443 28,825 17,216 1,082 3,093 7,198 2,836 1,182 1,808 0 7 549 66,239

1993 90 974 712 103 464 170 0 0 666 578 0 41 3,798

1994 12 499 0 12 12,880 254 0 0 0 430 599 0 14,686

1995 0 0 100 318 170 1,621 44 12,781 3,403 0 0 0 18,437

1996 0 0 0 353 842 1,247 0 367 25,938 4,083 8,809 691 42,330

1997 100 17,379 6,925 2,838 8,565 26,568 2,391 228 0 0 0 139 65,133

1998 322 258 12,455 164 0 0 194 0 0 0 0 0 13,393

1999 0 5 979 507 192 4,266 0 0 0 0 0 0 5,949

2000 0 0 0 168 0 1,860 0 0 0 33 860 0 2,921

2001 57 8,660 966 714 358 0 0 0 44 0 14 0 10,813

2002 5 10 2,514 216 2,755 73 14,217 72 0 2,394 146 261 22,663

2003 23 58 78 36 67 4,411 56 0 5 0 23 0 4,757

2004 0 681 352 2,646 581 269 0 158 0 1,132 13,878 286 19,983

2005 33 46 186 15 280 5,458 26 16,818 275 0 0 0 23,137

2006 0 45 43 418 2,524 201 0 0 0 0 6 0 3,237

2007 0 15 7,957 610 4,233 63,898 15,551 584 80 0 0 28 92,956

2008 42 94 5,717 9,896 176 5,307 0 0 0 0 11 0 21,243

2009 0 17 92 0 491 265 0 0 21 1,469 0 0 2,355

2010 666 1,006 244 235 1,785 3,357 0 0 2,113 5 0 0 9,411

2011 0 81 45 227 106 0 0 0 0 3,985 0 0 4,444

2012 4,437 700 399 0 0 1,072 0 0 926 1 27 0 7,562

2013 59 4 25 404 0 0 23,456 0 0 0 0 10 23,958

2014 0 36 73 0 0 11 1,104 0 0 0 1,117 0 2,341

2015 9 117 85 0 30,626 1,646 17,573 0 0 2,518 10,195 3,616 66,385

Min 0 0 0 0 0 0 0 0 0 0 0 0 1,706

Max 37,067 28,825 17,216 24,142 47,343 63,898 23,456 16,818 25,938 77,964 13,878 23,152 99,965

Average 734 1,274 1,379 1,880 4,846 3,535 1,699 1,155 1,403 2,698 1,001 656 22,259
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Appendix B - Naturalized Flows

NATURALIZED FLOW -HCBR21 Gage Name Hubbard Creek near Breckenridge 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08086500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 28 1,843 0 5,769 26,297 48,551 4,267 28,180 1,761 0 14,957 3,639 135,292

1941 670 12,257 4,242 15,516 176,199 87,458 9,912 33,540 7,281 57,107 15,913 3,940 424,035

1942 1,422 1,145 490 57,850 24,065 17,920 454 1,483 29,130 55,897 2,933 2,642 195,431

1943 1,298 820 4,310 9,525 1,060 3,491 0 0 21 570 0 40 21,135

1944 259 4,538 2,148 1,656 11,913 2,771 3,057 3,606 2,959 17,210 457 680 51,254

1945 109 192 14,464 12,220 5,018 10,160 14,122 1,987 0 8,877 558 314 68,021

1946 1,194 41 0 1,103 7,700 2,222 0 10,151 26,218 4,713 5,442 5,003 63,787

1947 224 0 313 0 23,036 2,338 57 0 203 10,358 696 3,781 41,006

1948 206 433 694 1,419 7,933 15,814 7,190 379 526 1,696 721 672 37,683

1949 796 971 1,925 2,506 42,432 21,944 2,077 4,865 8,386 11,537 1,011 27 98,477

1950 42 421 17 8,496 23,548 3,683 34,955 4,075 9,451 105 9 18 84,820

1951 0 52 0 63 17,116 25,941 1,753 0 17 44 51 0 45,037

1952 0 0 0 570 2,361 1,775 1,001 41 6 3 1,178 325 7,260

1953 35 0 1,091 1,483 15,671 0 48,654 13,396 3,477 39,029 3,999 1,385 128,220

1954 711 243 115 18,627 64,797 7,693 711 756 0 487 3,694 15 97,849

1955 852 1,336 2,109 1,839 26,616 17,650 1,490 9,135 29,284 2,648 7 3 92,969

1956 24 100 2 142 11,110 1,873 64 1,098 75 609 5,498 2,913 23,508

1957 0 46,096 360 125,087 245,302 34,253 2,248 1,117 3,552 49,337 9,905 691 517,948

1958 410 254 3,840 4,213 26,008 3,270 44,554 2,253 3,948 102 0 0 88,852

1959 39 0 0 0 14,222 16,648 4,003 190 259 41,135 1 8 76,505

1960 3,939 974 1,805 7,165 507 112 5,310 267 110 7,275 1 8 27,473

1961 11,925 2,442 139 9 18 49,854 13,262 118 14,673 911 5,202 645 99,198

1962 421 73 147 617 83 26,047 10,771 2,003 18,343 3,423 265 261 62,454

1963 0 0 0 5,610 28,653 1,419 0 210 341 2,288 19,961 578 59,060

1964 1,642 8,712 748 260 102 0 0 8,056 6,800 0 19,396 0 45,716

1965 183 0 0 3,004 81,175 926 0 1,134 2,933 2,738 0 368 92,461

1966 0 92 940 35,036 25,106 9,360 875 1,545 22,469 0 621 0 96,044

1967 957 769 3,330 0 5,555 10,650 2,809 421 11,099 0 296 0 35,886

1968 106,063 10,440 18,041 36,089 4,238 4,862 0 0 0 1,397 0 0 181,130

1969 604 2,777 15,847 13,971 79,054 4,538 725 0 0 687 0 11,698 129,901

1970 671 2,944 5,178 25,697 7,622 1,822 0 0 0 0 0 873 44,807

1971 1,256 796 1,871 1,138 15,490 2,216 405 3,260 2,393 739 0 2,156 31,720

1972 0 1,389 700 3,169 4,143 101 0 1,424 0 8,605 0 301 19,832

1973 3,674 2,792 1,977 5,613 284 0 5,745 1,611 0 3,976 0 0 25,672

1974 2 2,173 0 15,359 0 0 1,765 4,739 79,826 62,183 23,708 0 189,755

1975 3,865 28,826 4,079 4,539 5,247 2,855 0 0 0 0 0 0 49,411

1976 848 1,524 1,632 2,743 2,015 347 0 2,162 1,715 7,412 0 0 20,398

1977 71 291 13,923 3,658 711 5,634 0 0 0 0 0 1,039 25,327

1978 438 0 1,214 7,464 2,095 0 433 259,545 0 0 0 0 271,189

1979 1,539 1,134 26,345 3,505 36,002 5,079 0 1,142 0 0 0 1,118 75,864

1980 0 1,151 1,257 2,481 6,230 190 167 1,181 13,749 3,688 450 4,830 35,374

1981 491 949 7,272 4,509 0 19,161 687 0 4,203 265,359 1,718 0 304,349

1982 422 1,289 3,009 913 34,099 42,015 1,482 0 0 58 0 0 83,287

1983 614 482 1,081 982 0 3,232 441 0 0 0 0 0 6,832

1984 1,530 794 0 0 1,067 0 2,169 0 2,039 29,042 4,071 14,177 54,889

1985 5,160 3,423 3,728 2,858 34,965 34 5,045 0 0 9,153 0 0 64,366

1986 1,031 811 1,875 0 0 18,277 2,872 335 0 18,342 5,118 9,333 57,994

1987 2,673 17,716 10,488 4,182 31,833 13,501 0 0 0 0 0 2,321 82,714

1988 1,416 195 0 1,603 0 2,310 0 0 0 0 0 409 5,933

1989 0 1,251 1,319 893 1,565 32,198 0 0 8,113 0 0 0 45,339

1990 730 4,788 7,874 52,924 93,596 0 517 6,462 781 0 552 0 168,224

1991 3,127 1,793 1,733 0 6,032 27,717 1,722 10,016 10,663 8,423 1,245 90,305 162,776

1992 22,369 103,336 55,236 25,347 3,425 22,988 3,614 5,643 8,179 835 0 1,990 252,962

1993 2,228 2,347 2,254 0 817 3,378 1,086 2,035 1,552 1,811 0 2 17,510

1994 0 738 1,697 755 38,960 1,982 0 2,608 0 0 4,539 0 51,279

1995 0 0 2,378 576 0 4,980 4,487 16,982 7,364 0 0 36 36,803

1996 0 1,768 2,371 5,073 1,898 1,904 0 150 88,545 12,978 15,859 3,995 134,541

1997 1,777 48,415 29,566 14,612 20,701 58,451 3,914 4,014 0 0 0 602 182,052

1998 2,891 1,207 36,488 772 518 2,516 2,501 0 0 0 0 0 46,893

1999 127 0 10,432 2,082 176 7,957 0 0 0 0 0 0 20,774

2000 0 111 1,144 1,598 0 2,835 0 0 0 0 1,908 63 7,659

2001 607 17,897 3,877 2,098 0 8 219 0 42 575 0 0 25,323

2002 1,701 199 6,227 10,763 5,605 0 41,043 56 0 1,251 511 1,039 68,395

2003 149 243 1,479 109 0 11,261 0 0 0 0 0 0 13,241

2004 134 2,491 1,909 11,794 1,813 6,896 0 3,834 0 614 64,957 2,024 96,466

2005 1,021 1,375 2,560 613 1,891 10,164 2,094 23,975 0 0 595 815 45,103

2006 1,534 993 2,165 4,396 10,368 4,034 0 103 0 0 510 0 24,103

2007 0 661 11,756 5,341 17,583 114,984 38,698 4,455 0 0 0 0 193,478

2008 0 4,702 10,518 29,740 2,746 3,958 527 0 0 201 152 0 52,544

2009 0 1,272 1,973 0 814 1,613 1,881 204 0 0 51 0 7,808

2010 2,837 3,037 3,184 2,510 5,340 3,247 0 0 3,990 5,854 0 529 30,528

2011 264 2,833 936 2,430 0 10 1,577 4,769 3,991 6,938 36 0 23,784

2012 6,296 1,089 1,013 0 0 946 0 0 4,448 768 117 0 14,677

2013 629 0 704 1,393 336 1,961 33,481 0 0 0 0 0 38,504

2014 0 249 516 0 0 0 1,227 0 0 0 1,574 0 3,566

2015 48 0 555 0 59,433 4,038 25,805 0 0 13,118 23,780 14,890 141,667

Min 0 0 0 0 0 0 0 0 0 0 0 0 3,566

Max 106,063 103,336 55,236 125,087 245,302 114,984 48,654 259,545 88,545 265,359 64,957 90,305 517,948

Average 2,740 4,849 4,798 8,369 19,109 11,579 5,262 6,457 5,854 10,291 3,477 2,533 85,317
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Appendix B - Naturalized Flows

NATURALIZED FLOW - CFEL22 Gage Name Clear Fork Brazos River at Eliasville 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08087300

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 11,211 5,946 101 10,949 65,563 115,492 14,131 95,033 10,659 1,289 31,861 6,844 369,079

1941 1,379 23,861 11,445 71,052 479,918 233,879 32,882 71,306 19,154 219,766 43,335 17,637 1,225,614

1942 5,606 4,753 2,233 111,383 52,835 46,828 1,844 4,182 60,097 127,107 7,793 7,315 431,976

1943 3,755 3,211 10,988 19,385 8,078 20,146 390 0 35 1,396 0 68 67,452

1944 677 9,569 6,700 2,972 36,741 11,265 14,227 7,924 7,746 43,074 1,963 2,208 145,066

1945 918 951 38,094 47,859 13,150 33,987 65,171 7,204 79 26,072 1,944 1,747 237,176

1946 3,151 1,162 970 2,810 19,769 5,920 308 23,180 67,218 26,280 12,240 21,866 184,874

1947 1,071 305 1,179 241 115,311 14,181 1,842 506 3,540 30,604 3,808 11,715 184,303

1948 985 1,690 4,138 2,792 19,855 44,081 25,551 2,382 1,347 11,239 1,494 1,218 116,772

1949 1,947 2,456 3,515 8,338 100,900 50,915 4,576 8,944 20,825 25,186 2,041 46 229,689

1950 257 857 235 23,262 63,641 9,006 70,912 14,425 30,849 624 118 177 214,363

1951 130 146 0 336 48,039 75,707 7,982 803 152 316 164 0 133,775

1952 0 0 0 1,608 6,721 5,359 2,415 544 572 9 2,797 785 20,810

1953 118 0 2,374 3,382 37,189 2,861 143,278 33,425 7,628 90,599 8,643 2,936 332,433

1954 1,507 593 366 41,342 168,703 17,773 1,507 1,601 0 1,160 8,706 33 243,291

1955 3,014 3,326 4,596 4,113 78,205 72,206 15,344 9,927 185,206 95,479 5,432 3,667 480,515

1956 3,052 2,254 890 925 15,105 3,529 53 0 40 243 6,534 4,764 37,389

1957 176 103,853 5,781 272,209 759,321 153,678 13,138 6,236 7,985 52,300 37,434 3,249 1,415,360

1958 2,326 1,600 6,663 8,497 65,622 10,105 63,277 2,057 38,124 3,908 704 635 203,518

1959 366 205 152 317 23,961 61,384 28,336 4,954 3,177 91,696 3,163 6,469 224,180

1960 9,202 7,321 2,568 6,397 845 4,441 81,341 7,327 631 84,039 9,725 5,777 219,614

1961 16,525 11,977 5,384 3,163 13,201 132,341 122,106 9,009 44,726 5,854 24,328 3,522 392,136

1962 1,974 1,747 2,943 5,390 813 168,880 31,804 6,271 163,992 11,896 4,189 3,338 403,237

1963 743 1,004 1,197 25,057 54,939 45,278 2,791 1,607 875 6,720 24,271 2,903 167,385

1964 3,010 17,014 2,405 1,952 1,981 6,139 240 12,934 9,136 599 23,911 241 79,562

1965 870 486 187 21,071 219,548 9,648 762 1,843 13,587 29,749 2,689 879 301,319

1966 672 733 1,574 107,125 85,681 14,421 872 8,197 105,551 4,045 758 461 330,090

1967 1,590 952 3,553 1,252 7,048 17,913 12,217 583 22,959 1,271 948 1,041 71,327

1968 157,388 18,714 55,006 88,997 25,372 15,213 13,389 0 175 1,193 254 311 376,012

1969 843 4,058 22,316 23,680 287,625 17,443 1,475 1,750 55,720 6,280 4,900 20,698 446,788

1970 6,007 7,406 15,124 43,301 34,752 10,365 159 0 0 0 0 303 117,417

1971 761 788 1,770 1,220 21,674 24,716 2,413 144,700 76,239 24,851 7,340 9,722 316,194

1972 3,910 4,603 3,619 8,800 10,085 482 2,507 9,706 14,289 21,508 44,112 3,499 127,120

1973 15,390 18,293 28,061 26,531 5,450 7,987 15,318 2,504 7,048 8,642 741 249 136,214

1974 627 2,377 1,117 19,325 810 529 1,604 9,994 184,888 140,256 107,784 11,015 480,326

1975 15,094 63,514 12,350 11,659 38,710 11,832 34,925 8,316 2,464 575 4,721 2,579 206,739

1976 3,390 2,865 3,303 6,165 4,964 657 5,617 6,065 23,846 49,802 16,900 3,506 127,080

1977 3,759 4,023 35,317 24,587 16,442 12,968 826 184 644 0 336 1,735 100,821

1978 1,124 1,236 1,925 12,461 3,231 5,123 386 587,132 10,526 3,976 2,809 2,132 632,061

1979 5,206 3,155 36,509 10,789 69,197 39,977 3,776 3,919 115 0 0 2,132 174,775

1980 1,267 2,451 1,859 2,304 27,590 5,002 305 753 95,013 162,963 8,140 32,243 339,890

1981 7,580 5,435 18,581 53,930 14,692 87,265 10,137 6,769 8,116 415,038 10,060 3,865 641,468

1982 2,389 4,377 5,974 1,946 222,483 282,907 57,520 6,796 1,380 2,719 1,918 3,052 593,461

1983 4,669 7,853 5,047 3,283 26,831 13,990 5,294 40 0 14,588 12,975 4,210 98,780

1984 4,700 2,916 2,216 1,078 818 0 1,193 323 838 36,241 18,634 20,533 89,490

1985 27,552 33,247 27,437 49,100 59,343 46,990 11,235 5,519 642 42,178 4,613 2,513 310,369

1986 2,990 2,607 3,105 4,839 8,119 69,470 25,161 381 39,757 152,197 30,000 26,237 364,863

1987 19,720 50,560 56,571 13,759 45,845 113,061 16,216 4,063 5,398 2,058 1,080 15,254 343,585

1988 6,415 2,985 2,967 2,963 1,899 4,846 10,266 898 26,386 3,101 1,256 1,783 65,765

1989 1,115 8,589 4,110 1,786 41,827 65,794 3,968 9,861 39,803 3,519 1,502 891 182,765

1990 3,074 6,145 52,111 206,870 257,745 83,982 5,990 19,409 48,105 9,593 5,962 2,765 701,751

1991 15,356 8,172 5,493 2,336 38,947 157,255 18,155 35,874 34,464 42,530 16,930 215,668 591,180

1992 53,303 290,447 143,569 35,159 34,538 226,270 50,264 23,129 15,659 3,799 10,843 18,684 905,664

1993 13,215 19,562 25,370 13,836 11,228 20,258 2,051 1,323 3,380 17,345 2,605 3,284 133,457

1994 2,367 3,212 3,211 2,074 95,736 8,908 4,076 1,293 2,422 33,584 10,870 3,395 171,148

1995 1,854 1,475 4,672 2,416 5,214 36,317 9,724 53,675 20,305 4,300 2,223 1,289 143,464

1996 1,754 2,492 2,290 5,945 1,298 3,383 543 9,368 101,510 14,363 22,517 14,490 179,953

1997 3,935 74,545 36,839 21,844 49,455 111,133 18,655 7,417 433 821 447 2,911 328,435

1998 3,902 3,522 58,233 4,342 2,152 2,624 6,187 12 58 88 19 474 81,613

1999 132 2,005 21,505 8,093 3,169 29,877 2,572 303 0 415 80 0 68,151

2000 0 0 11,795 9,241 5,293 7,374 7,521 0 0 1,074 17,164 3,730 63,192

2001 3,431 42,302 54,356 6,763 10,538 2,032 5,485 893 11,862 6,584 3,198 1,339 148,783

2002 1,110 462 6,998 30,622 19,325 18,876 51,609 7,528 1,617 4,296 7,908 4,241 154,592

2003 1,760 1,242 1,686 282 640 43,716 7,860 47 2,161 63 0 0 59,457

2004 0 2,590 6,700 15,262 4,401 24,092 38,011 74,420 11,680 17,513 153,261 19,969 367,899

2005 14,994 9,952 11,003 5,486 5,805 16,308 3,389 225,730 20,615 7,479 4,102 3,331 328,194

2006 3,212 2,142 4,067 6,311 38,330 4,280 237 8 4,767 19,744 8,664 2,073 93,835

2007 1,503 1,562 11,889 9,826 96,016 232,737 106,652 103,148 17,091 4,742 2,601 3,868 591,635

2008 2,878 4,874 23,083 28,656 15,719 16,093 704 2,591 14,309 6,911 3,293 1,654 120,765

2009 1,362 1,683 2,010 586 5,223 13,203 8,344 5,246 3,219 2,221 490 638 44,225

2010 9,735 18,605 13,629 103,829 32,476 12,425 42,027 8,861 25,085 10,603 2,637 3,386 283,298

2011 2,597 4,100 2,139 2,193 79 0 1,124 2,835 1,894 10,616 1,951 187 29,715

2012 13,831 1,515 1,846 238 0 3,377 107 0 5,486 2,575 165 0 29,140

2013 150 0 541 1,748 403 8,502 31,032 5,493 1,105 264 83 0 49,321

2014 0 131 321 0 0 3,525 3,753 0 2,696 3,926 2,988 1,355 18,695

2015 1,148 708 1,903 10,087 202,428 112,720 46,083 3,730 1,069 21,141 38,017 50,434 489,468

Min 0 0 0 0 0 0 53 0 0 0 0 0 18,695

Max 157,388 290,447 143,569 272,209 759,321 282,907 143,278 587,132 185,206 415,038 153,261 215,668 1,415,360

Average 6,904 12,677 12,787 23,049 58,771 45,043 19,147 22,953 23,292 30,668 11,449 8,410 275,149
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRSB23 Gage Name Brazos River near South Bend 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08088000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 10,237 8,532 0 14,856 109,142 195,281 29,415 207,978 50,301 1,632 58,147 14,864 700,385

1941 2,362 38,110 39,327 221,308 1,246,324 512,940 103,139 102,802 88,632 717,023 107,636 45,614 3,225,217

1942 14,445 10,495 5,673 296,982 74,380 74,183 9,971 28,293 168,798 277,367 26,137 17,708 1,004,432

1943 8,501 3,551 19,738 39,539 13,817 78,762 11,221 97 0 1,048 35 112 176,421

1944 1,705 16,300 13,490 3,114 50,868 39,033 30,313 12,935 10,526 52,674 5,160 8,082 244,200

1945 4,748 3,702 67,190 64,832 14,094 51,379 122,832 8,374 3,709 67,024 3,960 2,357 414,201

1946 4,529 1,766 1,545 2,084 23,582 35,601 19,865 56,834 154,276 91,488 38,491 67,358 497,419

1947 6,801 2,106 3,740 3,622 492,576 37,396 7,065 631 3,797 33,825 10,013 28,645 630,217

1948 3,928 11,253 15,843 3,975 27,594 132,529 119,635 11,021 2,218 16,778 12,413 1,907 359,094

1949 8,534 11,353 6,452 11,548 216,900 145,679 9,707 13,069 79,063 42,527 7,005 2,131 553,968

1950 2,335 2,903 1,021 43,054 190,123 35,081 166,758 57,089 152,688 13,586 2,217 2,541 669,396

1951 2,290 2,884 1,763 1,569 89,017 132,591 20,082 17,320 12,032 524 347 0 280,419

1952 107 319 174 3,482 21,297 10,411 10,069 965 963 15 4,987 1,775 54,564

1953 196 0 6,083 6,000 65,446 4,965 260,437 79,091 13,127 221,055 20,626 6,276 683,302

1954 3,343 1,382 756 105,127 388,238 39,551 2,769 2,651 0 1,921 15,198 769 561,705

1955 5,385 7,745 21,894 7,389 216,436 155,303 51,978 20,762 439,744 300,587 13,944 9,179 1,250,346

1956 7,351 5,575 2,243 1,846 37,100 8,472 99 145 66 2,081 10,921 8,244 84,143

1957 352 178,536 10,518 489,321 1,395,822 350,627 28,463 12,764 16,535 112,472 85,683 6,994 2,688,087

1958 5,201 3,601 13,037 19,653 151,351 21,918 112,676 5,674 68,540 8,053 2,445 1,341 413,490

1959 822 526 330 2,378 42,978 167,119 98,894 15,933 5,387 181,167 6,703 19,059 541,296

1960 18,220 13,943 5,152 10,954 2,609 14,355 198,282 13,391 1,321 289,876 24,147 15,238 607,488

1961 31,228 24,220 13,040 7,004 30,884 290,963 276,993 18,632 76,447 10,691 30,554 8,881 819,537

1962 5,045 3,231 5,390 6,866 4,678 257,429 43,588 20,163 384,721 33,863 48,005 27,236 840,215

1963 6,344 5,104 6,843 48,423 97,234 209,756 9,928 1,792 13,789 10,069 30,528 6,498 446,308

1964 5,460 31,681 4,339 4,314 12,581 31,080 769 12,733 34,307 5,361 28,477 1,945 173,047

1965 2,361 1,398 581 24,685 309,135 31,634 2,769 26,979 25,394 71,095 7,445 3,340 506,816

1966 2,934 2,958 3,253 193,453 154,718 23,706 2,417 71,398 370,120 19,039 5,229 4,081 853,306

1967 4,407 2,587 5,348 52,522 11,236 112,177 144,488 9,689 46,008 6,797 2,835 2,963 401,057

1968 195,945 24,547 84,068 88,916 58,583 75,331 57,813 9,892 2,513 2,023 1,853 5,850 607,334

1969 2,581 7,174 35,069 36,816 417,992 32,099 3,252 2,434 165,104 39,957 34,852 30,608 807,938

1970 14,358 12,704 48,904 56,200 59,690 18,287 866 185 1,028 2,321 650 789 215,982

1971 1,430 1,191 2,081 1,278 47,373 56,803 4,433 326,192 153,045 98,936 23,708 21,862 738,332

1972 9,222 7,756 5,073 10,995 54,511 11,393 11,802 188,540 111,980 61,678 123,138 16,285 612,373

1973 34,663 35,611 63,615 58,470 12,541 34,236 16,302 7,145 20,705 13,404 3,055 2,598 302,345

1974 2,483 3,834 2,501 19,577 8,107 29,276 2,179 8,502 230,954 179,898 144,677 17,676 649,664

1975 19,751 54,589 16,253 15,011 99,672 44,232 62,148 27,774 35,164 7,421 12,743 6,564 401,322

1976 6,304 4,619 5,922 18,091 16,676 2,609 12,705 15,092 53,332 101,269 38,628 8,963 284,210

1977 8,672 7,584 40,590 48,899 52,136 33,648 6,052 2,350 6,096 428 228 1,648 208,331

1978 1,397 2,688 5,466 13,147 14,770 19,111 701 715,791 30,736 13,227 8,014 5,731 830,779

1979 9,062 7,355 44,576 15,686 74,452 80,480 30,015 23,706 1,841 85 2,329 3,391 292,978

1980 3,096 4,734 3,028 2,702 138,770 29,992 2,652 2,122 148,178 249,254 18,407 42,505 645,440

1981 15,001 10,136 33,732 63,588 27,808 127,708 13,729 13,970 11,332 532,470 20,779 9,821 880,074

1982 6,239 7,447 10,857 5,262 449,578 541,517 81,221 15,853 9,271 5,520 3,659 5,944 1,142,368

1983 9,505 16,584 10,095 6,969 73,837 29,624 10,575 129 97 114,678 34,764 11,472 318,329

1984 11,287 6,782 5,680 2,721 2,085 169 2,087 2,774 3,091 68,778 40,257 42,503 188,214

1985 52,598 61,449 54,420 99,474 127,456 114,235 27,895 11,251 2,936 119,485 13,239 6,711 691,149

1986 6,383 5,986 6,208 12,573 18,814 143,015 59,686 17,564 118,078 338,352 65,981 52,624 845,264

1987 39,480 96,112 107,022 27,432 161,697 234,115 47,108 11,822 15,353 4,886 2,594 26,835 774,456

1988 12,902 6,807 6,647 6,259 3,930 8,853 28,471 2,185 63,907 6,702 3,205 3,816 153,684

1989 2,653 18,075 8,298 3,863 95,690 137,501 7,727 17,883 90,570 6,886 3,194 2,281 394,621

1990 8,204 11,582 97,260 388,042 446,309 260,128 16,158 43,764 83,963 18,357 12,987 6,854 1,393,608

1991 30,033 16,106 10,581 4,941 84,550 371,659 33,392 75,569 84,863 79,545 35,910 378,947 1,206,096

1992 103,835 522,587 255,710 70,634 98,449 478,772 97,843 45,340 31,163 7,212 21,759 35,010 1,768,314

1993 25,306 43,005 52,534 26,440 24,346 44,623 4,361 2,938 8,133 29,690 4,903 6,926 273,205

1994 4,826 6,790 6,826 4,170 186,741 17,921 7,150 3,108 10,564 59,056 21,630 7,051 335,833

1995 4,372 3,149 9,259 4,848 32,800 87,996 19,242 125,135 42,627 10,042 7,251 3,331 350,052

1996 4,321 4,899 4,949 10,656 2,446 9,400 2,223 25,672 220,160 26,548 39,910 26,555 377,739

1997 7,317 133,314 64,846 57,534 109,765 208,457 43,505 19,000 3,591 2,821 1,422 7,836 659,408

1998 8,277 9,853 104,794 8,969 5,796 6,215 12,635 286 172 216 313 893 158,419

1999 1,699 4,407 40,935 16,479 27,709 124,182 13,806 2,678 1,470 1,219 323 67 234,974

2000 0 393 55,421 21,286 15,210 26,796 17,875 0 0 15,619 38,571 7,414 198,585

2001 6,699 76,895 115,085 16,179 24,499 7,482 9,081 2,738 21,481 11,241 12,295 3,794 307,469

2002 2,324 1,157 13,249 61,439 35,031 39,472 108,618 16,598 3,273 13,547 17,809 11,130 323,647

2003 5,147 3,162 4,161 1,310 1,896 99,952 16,229 1,420 5,949 320 183 0 139,729

2004 300 5,317 22,877 35,099 8,582 59,104 117,570 142,898 22,997 45,458 311,196 48,803 820,201

2005 34,229 24,463 25,176 12,319 12,369 32,530 8,825 460,157 38,836 17,100 8,577 7,006 681,587

2006 6,757 4,675 8,695 13,201 87,253 10,074 1,081 744 13,379 81,846 21,611 7,520 256,836

2007 6,597 5,449 27,447 25,502 181,187 410,353 186,408 195,035 33,975 9,963 5,659 8,962 1,096,537

2008 6,284 9,695 39,817 52,743 31,051 32,626 2,903 8,499 37,490 24,310 9,799 4,956 260,173

2009 3,660 3,926 4,218 2,447 10,397 27,610 20,157 12,003 7,217 4,729 1,567 1,839 99,770

2010 19,204 42,358 28,429 204,185 69,641 27,809 154,611 23,712 58,348 22,255 6,876 7,729 665,157

2011 6,312 8,792 4,944 4,654 557 210 2,193 4,967 3,220 17,960 3,285 599 57,693

2012 23,077 2,772 3,682 922 2,412 12,053 617 1,996 10,824 5,295 284 0 63,934

2013 820 18 1,287 3,580 4,470 20,815 55,705 15,588 3,247 1,353 137 0 107,020

2014 2 706 768 135 123 11,304 9,752 441 21,581 11,423 8,281 3,926 68,442

2015 3,867 2,576 4,963 20,211 391,158 214,494 109,172 9,995 2,705 37,068 66,374 92,168 954,751

Min 0 0 0 135 123 169 99 0 0 15 35 0 54,564

Max 195,945 522,587 255,710 489,321 1,395,822 541,517 276,993 715,791 439,744 717,023 311,196 378,947 3,225,217

Average 12,601 22,994 24,773 44,365 123,698 100,608 45,463 45,956 56,172 67,256 24,581 17,381 585,848
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Appendix B - Naturalized Flows

NATURALIZED FLOW -GHGH24 Gage Name Lake Graham near Graham 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08088400

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 409 0 481 1,318 2,291 8,959 1,030 8,446 0 1,329 2,776 0 27,039

1941 468 7 589 1,499 0 168 450 142 1,223 2,073 453 0 7,072

1942 664 7,684 0 125,300 615 863 0 0 2,175 52,117 0 0 189,418

1943 0 0 171 984 0 14 259 0 389 21 0 0 1,838

1944 15 6,137 771 7,935 321 141 287 0 563 338 0 361 16,869

1945 549 0 3,206 5,811 138 1,151 0 1,175 0 6,212 113 0 18,355

1946 249 123 1,443 623 0 536 994 0 1,563 2,510 955 3,539 12,535

1947 0 232 408 0 2,371 2,936 0 384 0 110 0 0 6,441

1948 0 347 899 738 1,348 993 1,189 0 15 611 0 164 6,304

1949 95 8 2,712 0 22,527 1,477 2,393 0 596 3,121 0 0 32,929

1950 65 238 245 3,738 582 0 2,296 1,926 0 2 0 0 9,092

1951 0 0 0 0 1,889 5,773 46 0 3,572 0 0 97 11,377

1952 0 0 50 99 0 261 0 177 0 35 48 0 670

1953 12 0 0 0 1,198 0 155 1,522 971 9,383 314 10,337 23,892

1954 7 0 139 2,298 3,691 0 3,407 217 0 554 1,112 0 11,425

1955 0 0 0 159 2,009 21,268 0 404 6,153 641 0 1,319 31,953

1956 304 2 63 605 0 2,293 161 0 0 1,534 4,960 0 9,922

1957 0 3,369 0 131,514 263,724 133 0 152 509 418 1,324 104 401,247

1958 0 379 160 2,288 964 459 65 981 422 597 456 405 7,176

1959 64 0 11 0 473 0 3,671 0 41 10,280 0 32 14,572

1960 2,366 3,327 211 90 649 0 3,105 441 112 1,807 0 0 12,108

1961 1,774 1,058 588 162 0 0 0 0 1,074 80 3,132 502 8,370

1962 0 172 1,214 219 0 15,220 30,627 0 17,770 0 0 2,389 67,611

1963 0 395 492 16,856 1,338 1,807 0 0 0 740 608 0 22,236

1964 622 1,972 348 203 4,873 422 0 185 0 0 4,208 0 12,833

1965 64 0 39 817 5,331 0 0 244 2,257 736 0 5 9,493

1966 0 10 930 68,595 55 0 0 1,045 12,497 49 118 0 83,299

1967 132 0 297 200 3,108 362 2,055 0 4,207 0 0 0 10,361

1968 10,710 2 8,356 6 1,968 571 608 0 0 0 0 0 22,221

1969 0 306 3,970 4,178 0 1,085 0 0 12,597 1,424 0 3,446 27,006

1970 30 2,191 131 21,276 18 213 0 0 0 0 0 0 23,859

1971 0 570 348 817 0 7,093 1,514 0 932 37 0 1,486 12,797

1972 0 18 0 142 14,196 1,372 0 0 0 4,108 393 0 20,229

1973 1,430 124 80 867 3,322 5,616 4,256 969 104 5,380 0 0 22,148

1974 1,167 650 705 4,814 1,450 2,071 0 107 1,514 4,076 435 0 16,989

1975 3 2,531 23 619 28,111 4,403 5 0 0 0 0 0 35,695

1976 0 173 0 0 2,313 20 0 0 9,762 9,865 9 0 22,142

1977 1,034 482 7,382 6,173 3,834 7,491 4 0 0 0 489 478 27,367

1978 0 793 1,836 6,576 0 0 0 0 608 1,918 382 0 12,113

1979 316 51 2,746 438 250 418 276 708 0 181 0 197 5,581

1980 0 236 0 255 32,690 3 0 0 14,073 13 99 748 48,117

1981 146 119 842 2,171 1,617 2,356 48 0 0 49,589 373 0 57,261

1982 0 42 163 1,485 41,626 7,546 83 0 0 0 0 647 51,592

1983 0 275 1,609 820 6,577 2,648 0 0 0 0 0 0 11,929

1984 0 812 1,410 741 464 0 0 994 0 18,196 1,695 8,165 32,477

1985 51 1,799 8,730 3,028 1,135 4,533 541 0 0 4,607 0 0 24,424

1986 27 40 453 1,090 4,985 1,105 653 0 21,382 3,291 2,562 0 35,588

1987 1,148 7,895 5,775 776 3,356 4,763 6 0 204 0 17 3,879 27,819

1988 216 204 177 201 1,256 4,374 525 0 3,339 0 376 253 10,921

1989 67 2,717 683 0 62,647 31,106 0 3,036 7,907 610 0 747 109,520

1990 1,086 3,450 15,229 45,713 35,196 1,795 0 0 1,729 0 388 0 104,586

1991 896 237 288 97 3,059 4,531 79 0 163 9,728 0 20,994 40,072

1992 4,421 6,027 834 0 1,284 27,865 1,596 53 0 262 377 1,167 43,886

1993 731 2,281 4,053 1 1,509 1,232 192 722 679 2,134 541 402 14,477

1994 211 788 245 335 13,850 3 1,878 186 548 4,966 3,287 291 26,588

1995 7 0 1,358 268 4,145 1,904 2,203 636 0 0 0 0 10,521

1996 343 674 891 844 467 478 783 1,107 9,982 107 8,113 9,305 33,094

1997 2,518 31,992 8,806 8,657 6,887 3,018 4,785 4,140 2,854 347 17 557 74,578

1998 338 226 8,101 85 59 0 0 79 0 0 149 0 9,037

1999 72 356 6,468 679 6,528 1,721 0 0 0 0 0 30 15,854

2000 0 0 422 646 1,873 0 0 0 0 238 3,171 526 6,876

2001 1,248 7,300 7,300 485 671 458 2 0 0 251 9 0 17,724

2002 145 1 385 1,767 547 1,525 0 0 0 168 339 122 4,999

2003 0 0 31 21 0 2,670 0 0 0 0 0 15 2,737

2004 41 148 446 1,812 12 518 11,032 0 0 76 9,289 203 23,577

2005 2,626 430 163 114 343 576 121 1,202 0 9,330 0 52 14,957

2006 316 103 633 823 2,831 1,654 0 0 0 0 180 0 6,540

2007 0 80 4,604 449 5,132 9,276 1,463 0 410 0 0 0 21,414

2008 0 876 5,302 3,017 822 432 0 1,648 2,135 341 38 0 14,611

2009 0 522 292 164 0 1,319 1,001 0 2,221 1,260 48 0 6,827

2010 1,733 3,936 1,286 18,487 15,377 113 432 0 3,830 208 0 731 46,133

2011 66 756 269 241 0 0 34 512 0 6,358 1,485 0 9,721

2012 10,026 0 4,064 0 0 682 0 200 0 0 43 0 15,015

2013 232 58 195 31 148 780 0 0 0 0 0 88 1,532

2014 96 0 246 0 0 0 1,589 0 0 373 161 0 2,465

2015 283 185 807 576 66,483 19,457 698 0 146 2,729 14,197 8,309 113,870

Min 0 0 0 0 0 0 0 0 0 0 0 0 670

Max 10,710 31,992 15,229 131,514 263,724 31,106 30,627 8,446 21,382 52,117 14,197 20,994 401,247

Average 679 1,420 1,758 6,761 9,191 3,106 1,166 444 2,016 3,125 911 1,080 31,657
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Appendix B - Naturalized Flows

NATURALIZED FLOW - CCIV25 Gage Name Big Cedar Creek near Ivan 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08088450

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 16 166 73 207 755 8,735 1,493 3,558 469 151 2,006 3,034 20,663

1941 661 3,388 2,282 0 5,260 11,308 3,544 1,437 1,528 5,531 2,911 0 37,850

1942 1,044 292 749 15,680 5,820 6,869 517 0 280 4,896 892 0 37,039

1943 727 582 605 1,680 375 0 318 81 172 160 67 5 4,772

1944 197 0 2,808 1,785 416 1,100 301 405 1,351 293 633 354 9,643

1945 593 774 4,702 3,141 1,249 0 2,790 364 229 2,568 248 0 16,658

1946 1,301 1,167 682 581 564 865 821 324 5,450 2,007 2,109 3,091 18,962

1947 611 392 729 449 208 1,611 178 186 825 140 0 890 6,219

1948 0 0 862 411 468 0 0 311 441 165 0 94 2,752

1949 0 146 656 334 9,579 3,058 576 249 1,505 1,939 207 70 18,319

1950 67 449 143 1,398 1,603 698 2,997 1,560 0 557 0 0 9,472

1951 47 129 11 46 2,248 2,050 403 744 1,132 0 1 0 6,811

1952 33 0 61 321 0 339 402 386 383 228 0 58 2,211

1953 69 50 67 0 1,405 0 1,167 1,095 427 3,300 496 406 8,482

1954 169 337 76 534 279 432 1,033 953 43 0 358 0 4,214

1955 0 0 0 675 461 6,045 1,127 334 4,759 5,261 160 0 18,822

1956 703 0 0 89 538 544 0 0 122 402 644 1,093 4,135

1957 0 4,474 0 21,775 38,409 8,449 758 83 251 2,651 2,892 743 80,485

1958 393 372 1,961 3,936 6,080 957 8,602 253 0 194 34 0 22,782

1959 99 76 177 0 408 1,312 1,327 0 26 6,222 0 90 9,737

1960 2,443 1,894 351 990 339 0 842 0 0 0 575 368 7,802

1961 1,221 927 936 359 0 0 0 536 0 164 354 242 4,739

1962 41 0 72 22 0 4,292 8,636 0 5,011 0 0 674 18,748

1963 0 111 139 4,753 377 510 0 0 0 183 1,169 0 7,242

1964 224 1,307 322 34 54 316 203 378 885 0 3,236 0 6,959

1965 4 5 0 1,252 8,660 62 0 613 631 547 0 0 11,774

1966 0 64 0 6,089 1,786 1,330 60 4,699 7,825 7 0 0 21,860

1967 0 0 0 27 369 68 4,249 0 1,983 2 15 17 6,730

1968 7,390 752 3,261 1,552 173 889 6,819 0 0 0 0 0 20,836

1969 0 9 2,700 3,564 5,141 332 177 466 87 1 1 1,626 14,104

1970 38 250 759 192 89 2 0 0 0 0 0 0 1,330

1971 0 0 0 0 161 0 266 251 77 70 0 30 855

1972 0 0 0 65 272 29 5 0 0 95 32 0 498

1973 107 11 2 2,136 339 324 3,217 69 26 1,689 0 0 7,920

1974 0 0 0 2,325 162 47 1 129 2,523 12,538 1,145 87 18,957

1975 1,345 5,036 130 354 10 2 270 194 0 0 0 0 7,341

1976 0 0 0 39 21 2 274 61 193 1,133 2 1 1,726

1977 2 1 3,140 43 633 0 0 0 0 0 0 0 3,819

1978 0 0 0 1,731 101 50 0 5 3 2 3 2 1,897

1979 1 1 91 38 93 11 0 48 0 1 0 1 285

1980 4 4 1 0 202 0 0 0 1,575 66 0 204 2,056

1981 1 0 464 40 1 162 1 5 56 47,074 54 78 47,936

1982 8 7 91 5 8,271 12,891 247 9 3 5 6 8 21,551

1983 2 4 25 0 81 37 2 8 3 13 1 3 179

1984 1 3 2 0 3 3 3 2 54 1,867 477 14 2,429

1985 15 77 444 92 308 44 171 2 12 526 28 18 1,737

1986 12 97 5 78 507 2,218 61 6 5 1,031 252 533 4,805

1987 65 2,162 447 14 1,277 768 2 0 1 3 19 37 4,795

1988 1 3 4 3 3 63 74 3 281 11 12 9 467

1989 7 110 3 3 805 3,939 22 3,598 2,011 172 0 211 10,881

1990 387 1,124 5,632 16,244 9,648 1,040 145 308 2,120 261 749 122 37,780

1991 1,429 661 1,114 618 4,811 10,306 2,184 2,037 2,241 4,136 1,211 10,279 41,027

1992 4,626 1,575 5,298 890 574 2,414 270 0 0 0 0 0 15,647

1993 0 1,096 2,104 898 905 1,376 578 636 588 1,081 167 366 9,795

1994 155 297 446 41 7,697 604 824 244 649 1,638 2,592 1,907 17,094

1995 548 435 1,113 2,079 1,788 1,469 808 2,536 583 121 0 156 11,636

1996 203 531 805 798 575 642 451 2,592 7,494 3,218 2,288 2,624 22,221

1997 710 9,021 2,483 2,441 1,942 851 1,349 1,167 805 98 5 157 21,029

1998 697 553 5,385 719 856 495 272 281 110 68 130 2 9,568

1999 0 34 1,816 405 1,571 816 534 411 0 0 11 59 5,657

2000 355 326 0 178 64 707 152 0 49 0 1,369 88 3,288

2001 644 6,100 7,360 1,719 765 149 0 318 0 0 113 228 17,396

2002 334 326 2,053 934 10 0 0 171 0 0 136 234 4,198

2003 214 231 674 523 268 0 0 0 66 43 115 18 2,152

2004 0 609 750 406 336 0 0 0 0 0 0 274 2,375

2005 0 536 933 398 0 131 0 0 780 1,273 52 0 4,103

2006 313 530 372 817 1,873 182 155 208 0 0 25 0 4,475

2007 0 390 5,911 1,302 1,938 14,174 12,744 0 588 0 0 0 37,047

2008 101 226 4,306 1,883 887 0 88 368 84 27 9 0 7,979

2009 26 315 102 124 0 0 0 112 71 1,004 256 33 2,043

2010 341 2,528 1,788 7,478 5,373 1 0 146 291 262 0 63 18,271

2011 12 404 130 319 0 107 256 81 0 1,478 12 194 2,993

2012 5,670 923 3,211 125 0 253 0 0 242 0 43 74 10,541

2013 157 118 183 122 0 365 0 0 0 0 0 53 998

2014 0 65 128 165 18 0 40 68 0 189 0 104 777

2015 109 168 474 9 9,345 5,225 2,781 0 0 1,534 8,071 4,397 32,113

Min 0 0 0 0 0 0 0 0 0 0 0 0 179

Max 7,390 9,021 7,360 21,775 38,409 14,174 12,744 4,699 7,825 47,074 8,071 10,279 80,485

Average 483 720 1,113 1,585 2,074 1,633 1,021 462 782 1,583 505 467 12,427
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Appendix B - Naturalized Flows

NATURALIZED FLOW -SHGR26 Gage Name Brazos River at Morris Sheppard Dam near Graford, Brazos River nr Graford

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08088600, 08088610

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 10,094 10,172 836 16,772 114,403 289,797 45,691 242,432 54,126 3,317 79,433 49,363 916,436

1941 9,910 75,951 64,391 201,160 1,267,722 627,107 140,733 116,128 103,454 758,197 137,798 43,317 3,545,868

1942 26,025 13,531 14,131 468,326 139,111 151,003 15,609 23,207 166,710 325,061 35,589 16,542 1,394,845

1943 16,615 10,142 26,089 57,649 17,708 70,893 14,538 1,024 1,980 2,856 802 166 220,462

1944 3,922 13,485 45,426 23,584 54,063 50,477 32,829 17,198 25,757 54,397 12,288 11,908 345,334

1945 11,431 12,504 119,261 98,987 28,038 42,120 151,123 12,303 6,233 94,508 6,698 1,150 584,356

1946 19,379 15,155 9,356 8,718 29,334 44,444 28,702 58,775 212,225 111,731 61,578 100,854 700,251

1947 13,623 6,554 12,028 8,687 479,473 54,788 8,891 2,760 13,188 34,369 9,626 37,997 681,984

1948 3,748 5,871 25,281 8,583 32,120 127,828 115,435 14,256 7,234 18,154 10,575 2,927 372,012

1949 2,099 12,673 13,813 15,030 320,457 176,336 16,034 15,527 93,914 63,534 9,174 2,868 741,459

1950 3,037 7,982 2,631 57,812 202,611 42,025 196,046 73,270 146,770 19,577 804 1,782 754,347

1951 2,761 4,274 1,833 2,048 112,117 152,042 24,098 25,353 24,699 0 348 0 349,573

1952 484 55 872 7,073 16,673 13,986 14,388 5,388 5,349 2,645 4,576 2,382 73,871

1953 986 576 6,662 3,116 79,575 0 265,689 89,225 17,631 252,122 25,691 10,753 752,026

1954 5,182 5,221 1,602 107,969 379,232 43,287 14,581 13,551 492 539 18,851 0 590,507

1955 3,906 5,662 16,837 14,935 214,934 220,077 63,325 23,962 480,744 351,752 15,346 7,815 1,419,295

1956 15,225 4,032 23 2,811 42,134 14,472 0 0 1,468 6,654 17,993 20,585 125,397

1957 0 224,472 8,925 724,847 1,794,495 436,949 36,297 13,320 18,908 139,484 116,312 15,332 3,529,341

1958 9,566 7,775 35,228 64,389 216,646 32,253 208,255 8,415 60,971 10,036 2,757 0 656,291

1959 1,940 1,386 2,360 293 46,332 176,976 111,079 14,016 5,523 247,161 3,430 19,495 629,991

1960 45,796 35,331 9,037 22,013 6,439 13,086 201,748 9,875 0 276,670 30,007 19,004 669,006

1961 44,320 34,142 23,417 10,919 28,155 272,670 249,576 24,226 71,484 12,239 33,666 11,388 816,202

1962 5,357 2,973 6,050 6,906 1,965 298,783 141,730 14,825 430,354 29,743 43,409 34,142 1,016,237

1963 5,451 6,225 8,225 101,668 98,523 209,029 1,862 0 7,862 11,866 43,033 3,851 497,595

1964 7,867 45,741 7,915 4,575 12,812 33,748 3,084 16,691 43,424 5,058 64,870 2,110 247,895

1965 5,258 4,967 2,753 46,413 387,943 35,923 6,551 32,331 39,812 72,655 8,707 3,327 646,640

1966 244 4,735 9,563 237,550 216,185 24,612 3,806 59,069 485,459 23,755 7,052 2,802 1,074,832

1967 3,807 5,802 8,540 54,846 25,143 105,300 164,978 15,885 53,030 7,088 200 2,797 447,416

1968 261,954 43,953 159,012 118,990 71,618 91,662 63,214 9,996 0 0 0 4,969 825,368

1969 3,913 11,786 80,277 68,897 479,930 36,886 1,347 949 175,954 41,057 37,679 64,382 1,003,057

1970 26,851 22,662 97,074 63,514 105,177 18,404 0 0 0 0 0 0 333,682

1971 1,139 3,007 3,146 3,892 16,942 78,062 9,211 314,533 155,235 74,358 15,352 25,431 700,308

1972 5,175 11,671 7,401 15,629 73,325 19,893 9,225 172,491 113,151 47,080 152,376 19,114 646,531

1973 41,253 40,139 77,267 73,590 22,940 51,406 29,617 10,070 20,393 30,462 2,692 0 399,829

1974 6,198 5,824 4,714 34,603 12,562 35,083 1,810 15,257 222,268 221,078 181,422 18,757 759,576

1975 30,514 97,638 28,268 27,030 112,633 110,014 57,513 41,357 37,246 5,830 11,343 6,712 566,098

1976 7,548 8,493 5,107 18,257 36,498 6,133 21,752 22,568 74,336 95,560 56,334 9,625 362,211

1977 12,822 13,139 69,064 62,248 67,368 42,633 8,361 0 6,149 0 0 1,634 283,418

1978 217 3,801 10,109 27,861 14,396 15,250 926 756,840 33,600 17,672 7,256 3,868 891,796

1979 7,244 8,608 53,282 21,762 80,955 79,812 31,315 24,897 4,048 1,933 0 4,548 318,404

1980 2,709 7,432 4,084 6,158 166,083 34,913 6,775 5,405 122,749 308,062 18,514 48,318 731,202

1981 16,754 13,051 43,452 81,709 34,055 134,283 12,773 12,582 10,867 821,760 23,184 11,220 1,215,690

1982 7,437 11,680 16,168 9,818 597,583 716,466 127,253 14,071 5,822 3,824 1,133 7,055 1,518,310

1983 7,059 17,701 16,621 10,202 89,781 40,709 10,794 248 0 96,108 33,581 8,647 331,451

1984 15,485 10,450 7,204 4,653 3,202 0 0 3,841 1,229 93,904 48,428 74,734 263,130

1985 83,643 73,563 78,249 108,179 124,040 124,849 27,092 12,993 427 130,362 13,138 4,705 781,240

1986 8,722 7,251 10,302 15,700 27,714 162,130 76,312 18,966 127,335 407,997 77,213 63,025 1,002,667

1987 47,549 140,043 134,595 49,645 133,797 272,037 48,891 9,791 15,843 4,837 2,719 31,817 891,564

1988 14,119 9,353 8,266 7,744 8,600 19,361 28,450 5,457 58,212 6,235 2,238 5,402 173,437

1989 3,098 23,293 14,416 6,076 207,439 210,720 8,463 32,413 107,000 8,585 2,681 4,384 628,568

1990 13,204 21,927 154,314 542,715 550,520 247,928 16,739 47,117 109,788 21,290 19,809 7,328 1,752,679

1991 40,465 18,738 18,532 10,796 139,093 476,720 45,420 98,902 108,630 124,706 47,890 451,343 1,581,235

1992 151,843 505,830 291,036 74,376 91,899 490,821 82,274 42,699 25,548 4,604 16,608 24,242 1,801,780

1993 19,433 47,772 72,570 34,691 34,035 57,103 9,967 11,573 13,667 35,939 4,741 9,824 351,315

1994 6,001 8,853 10,822 6,118 309,202 22,676 18,239 8,873 19,646 75,452 40,042 12,330 538,254

1995 6,976 3,101 20,218 12,675 38,315 89,499 19,978 127,822 40,215 9,869 2,830 2,392 373,890

1996 3,346 8,371 7,638 17,100 7,494 14,601 6,891 43,500 236,320 35,189 45,471 35,637 461,558

1997 11,092 187,271 87,566 62,723 101,680 148,388 45,607 23,363 2,443 1,227 0 10,481 681,841

1998 12,420 12,737 132,776 9,904 6,054 6,977 9,696 345 0 557 680 51 192,197

1999 2,258 4,014 53,776 21,374 44,964 127,043 16,994 2,333 0 0 0 0 272,756

2000 2,857 3,111 49,152 22,457 16,107 32,967 17,192 0 0 14,077 52,286 6,778 216,984

2001 11,878 104,072 121,781 22,630 26,736 9,457 0 0 1,761 9,783 12,999 6,467 327,564

2002 4,141 1,452 22,513 66,485 30,926 33,585 93,185 17,299 0 7,090 17,541 10,573 304,790

2003 5,967 3,653 8,480 5,312 1,978 91,463 14,211 0 5,866 2,202 0 0 139,132

2004 0 7,985 27,798 36,800 10,657 48,063 61,307 120,769 13,317 32,788 254,036 46,043 659,563

2005 27,051 20,165 22,222 9,321 10,179 34,390 9,570 376,917 31,659 27,350 10,188 5,742 584,754

2006 8,318 6,529 11,107 19,507 100,660 13,034 1,811 517 5,283 65,327 19,387 6,819 258,299

2007 5,249 8,936 69,731 21,642 171,872 464,827 251,767 140,014 31,887 7,761 4,142 7,208 1,185,036

2008 7,399 12,589 60,051 56,331 32,707 30,091 2,902 11,511 38,165 21,491 8,310 3,662 285,209

2009 4,036 6,520 6,246 4,655 10,501 24,886 16,189 12,748 7,168 12,888 3,224 1,622 110,683

2010 19,355 62,927 36,436 244,289 111,646 26,723 154,729 23,356 60,208 24,747 4,877 8,399 777,692

2011 6,356 13,409 8,463 8,629 145 1,770 4,392 8,035 5,788 31,616 2,926 1,512 93,041

2012 69,536 8,291 24,704 597 0 13,543 0 1,154 13,278 3,679 283 0 135,065

2013 2,060 1,163 3,231 4,165 2,662 25,234 45,739 9,447 946 532 0 242 95,421

2014 0 1,410 2,730 1,989 0 9,260 10,433 1,382 14,641 13,360 6,402 4,848 66,455

2015 4,646 4,173 8,913 18,067 455,273 252,678 130,120 8,742 2,792 53,212 118,019 118,691 1,175,326

Min 0 55 23 293 0 0 0 0 0 0 0 0 66,455

Max 261,954 505,830 291,036 724,847 1,794,495 716,466 265,689 756,840 485,459 821,760 254,036 451,343 3,545,868

Average 17,570 29,565 36,105 59,858 146,793 116,506 51,883 46,923 61,312 78,797 28,692 21,385 695,388
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRPP27 Gage Name Brazos River near Palo Pinto 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08089000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 10,186 10,264 844 16,924 115,442 292,429 46,106 244,634 54,618 3,347 80,154 49,811 924,759

1941 10,000 76,641 64,976 202,987 1,279,235 632,802 142,011 117,183 104,394 765,083 139,049 43,710 3,578,071

1942 26,261 13,654 14,259 472,579 140,374 152,374 15,751 23,418 168,224 328,013 35,912 16,692 1,407,511

1943 16,766 10,234 26,326 58,173 17,869 71,537 14,670 1,033 1,998 2,882 809 168 222,465

1944 3,958 13,607 45,839 23,798 54,554 50,935 33,127 17,354 25,991 54,891 12,400 12,016 348,470

1945 11,535 12,618 120,344 99,886 28,293 42,503 152,495 12,415 6,290 95,366 6,759 1,160 589,664

1946 19,555 15,293 9,441 8,797 29,600 44,848 28,963 59,309 214,152 112,746 62,137 101,770 706,611

1947 13,747 6,614 12,137 8,766 483,827 55,286 8,972 2,785 13,308 34,681 9,713 38,342 688,178

1948 3,782 5,924 25,511 8,661 32,412 128,989 116,483 14,385 7,300 18,319 10,671 2,954 375,391

1949 2,118 12,788 13,938 15,166 323,367 177,937 16,180 15,668 94,767 64,111 9,257 2,894 748,191

1950 3,065 8,054 2,655 58,337 204,451 42,407 197,826 73,935 148,103 19,755 811 1,798 761,197

1951 2,786 4,313 1,850 2,067 113,135 153,423 24,317 25,583 24,923 0 351 0 352,748

1952 488 56 880 7,137 16,824 14,113 14,519 5,437 5,398 2,669 4,618 2,404 74,543

1953 995 581 6,722 3,144 80,298 0 268,102 90,035 17,791 254,412 25,924 10,851 758,855

1954 5,229 5,268 1,617 108,950 382,676 43,680 14,713 13,674 496 544 19,022 0 595,869

1955 3,941 5,713 16,990 15,071 216,886 222,076 63,900 24,180 485,110 354,947 15,485 7,886 1,432,185

1956 15,363 4,069 23 2,837 42,517 14,603 0 0 1,481 6,714 18,156 20,772 126,535

1957 0 226,511 9,006 731,430 1,810,792 440,917 36,627 13,441 19,080 140,751 117,368 15,471 3,561,394

1958 9,653 7,846 35,548 64,974 218,614 32,546 210,146 8,491 61,525 10,127 2,782 0 662,252

1959 1,958 1,399 2,381 296 46,753 178,583 112,088 14,143 5,573 249,406 3,461 19,672 635,713

1960 46,212 35,652 9,119 22,213 6,497 13,205 203,580 9,965 0 279,183 30,280 19,177 675,083

1961 44,722 34,452 23,630 11,018 28,411 275,146 251,843 24,446 72,133 12,350 33,972 11,491 823,614

1962 5,406 3,000 6,105 6,969 1,983 301,496 143,017 14,960 434,262 30,013 43,803 34,452 1,025,466

1963 5,501 6,282 8,300 102,591 99,418 210,927 1,879 0 7,933 11,974 43,424 3,886 502,115

1964 7,938 46,156 7,987 4,617 12,928 34,054 3,112 16,843 43,818 5,104 65,459 2,129 250,145

1965 5,306 5,012 2,778 46,835 391,466 36,249 6,610 32,625 40,174 73,315 8,786 3,357 652,513

1966 246 4,778 9,650 239,707 218,148 24,836 3,841 59,605 489,868 23,971 7,116 2,827 1,084,593

1967 3,842 5,855 8,618 55,344 25,371 106,256 166,476 16,029 53,512 7,152 202 2,822 451,479

1968 264,333 44,352 160,456 120,071 72,268 92,494 63,788 10,087 0 0 0 5,014 832,863

1969 3,949 11,893 81,006 69,523 484,289 37,221 1,359 958 177,552 41,430 38,021 64,967 1,012,168

1970 27,095 22,868 97,956 64,091 106,132 18,571 0 0 0 0 0 0 336,713

1971 1,149 3,034 3,175 3,927 17,096 78,771 9,295 317,390 156,645 75,033 15,491 25,662 706,668

1972 5,222 11,777 7,468 15,771 73,991 20,074 9,309 174,058 114,179 47,508 153,760 19,288 652,405

1973 41,628 40,504 77,969 74,258 23,148 51,873 29,886 10,161 20,578 30,739 2,716 0 403,460

1974 6,254 5,877 4,757 34,917 12,676 35,402 1,826 15,396 224,287 223,086 183,070 18,927 766,475

1975 30,791 98,525 28,525 27,275 113,656 111,013 58,035 41,733 37,584 5,883 11,446 6,773 571,239

1976 7,617 8,570 5,153 18,423 36,829 6,189 21,950 22,773 75,011 107,119 61,931 9,325 380,890

1977 17,211 17,237 82,510 64,766 79,131 45,641 12,148 380 5,537 171 1,825 3,179 329,736

1978 1,258 5,228 11,362 34,410 14,181 14,380 69 690,251 32,032 19,215 9,086 4,209 835,681

1979 7,206 9,874 61,229 27,491 97,004 81,239 31,296 23,902 5,089 4,199 0 5,957 354,486

1980 1,795 9,284 4,093 6,155 165,544 37,668 6,201 4,840 118,221 333,810 18,757 53,760 760,128

1981 19,577 13,876 51,793 81,609 37,819 148,708 12,098 12,928 9,411 822,049 23,061 12,468 1,245,397

1982 6,869 13,221 17,517 10,216 541,701 650,725 128,875 14,568 5,076 4,186 0 7,929 1,400,883

1983 6,167 17,109 15,141 9,500 93,726 37,633 9,129 0 0 92,917 31,311 1,680 314,313

1984 10,923 9,289 10,173 5,088 3,559 0 0 5,970 1,314 95,915 52,468 85,736 280,435

1985 72,312 68,450 71,784 93,659 110,781 112,533 20,367 5,249 0 123,836 10,936 5,031 694,938

1986 9,310 8,741 10,244 15,952 28,662 157,126 74,221 18,243 125,612 409,905 80,545 69,467 1,008,028

1987 54,754 142,482 150,908 60,395 143,949 320,102 48,374 8,583 14,929 4,397 2,606 31,446 982,925

1988 14,632 10,393 8,594 7,656 8,836 20,772 28,840 5,633 58,249 6,942 1,439 5,683 177,669

1989 4,460 24,381 13,642 4,905 220,183 217,993 5,018 27,432 114,442 8,731 1,960 4,677 647,824

1990 12,514 24,389 160,547 568,131 548,379 266,320 17,478 46,349 106,714 20,975 21,397 8,113 1,801,306

1991 45,973 23,423 23,295 12,018 138,573 483,068 58,029 97,546 108,997 125,838 49,177 489,880 1,655,817

1992 155,268 529,052 311,514 79,380 102,894 495,993 98,759 37,186 27,505 5,371 17,601 25,724 1,886,247

1993 20,568 54,777 75,807 36,278 34,320 59,615 10,985 10,269 14,789 41,585 6,737 11,030 376,760

1994 6,516 10,093 11,859 4,549 272,013 24,541 16,571 5,876 17,870 76,766 51,278 29,065 526,997

1995 10,645 8,130 21,992 28,915 52,846 103,083 28,201 151,789 48,441 11,218 4,890 5,074 475,224

1996 6,585 10,966 14,198 19,690 9,071 16,657 7,421 55,233 302,304 63,367 65,605 56,461 627,558

1997 15,406 235,185 92,248 84,612 129,857 213,627 58,206 32,143 12,866 3,895 1,446 9,485 888,976

1998 16,199 16,057 165,035 17,121 15,615 11,830 15,510 3,542 1,447 1,001 1,821 898 266,076

1999 1,597 4,705 61,124 20,812 45,353 130,856 19,697 7,402 0 992 441 753 293,732

2000 4,125 4,171 49,904 22,872 15,605 34,405 19,235 0 567 14,414 53,610 8,271 227,179

2001 14,031 146,087 198,052 35,801 32,835 9,046 3,078 6,369 2,283 10,064 13,334 6,358 477,338

2002 6,156 4,921 36,822 70,907 34,351 32,901 101,917 18,206 2,726 10,081 18,991 13,600 351,579

2003 7,523 5,782 11,909 7,363 4,974 96,589 15,010 190 6,585 813 1,517 213 158,468

2004 237 12,279 31,079 39,030 12,298 52,057 66,736 134,191 12,978 33,040 303,504 50,878 748,307

2005 33,104 30,140 35,450 16,663 11,447 33,312 7,737 398,232 47,024 31,516 8,984 6,116 659,725

2006 10,247 10,729 12,820 22,400 107,054 11,958 2,860 3,150 6,187 64,899 21,411 7,106 280,821

2007 5,619 9,860 95,552 40,059 199,620 565,865 330,370 165,285 40,040 9,015 4,810 7,025 1,473,120

2008 7,318 12,107 88,980 73,438 40,656 31,630 3,863 12,586 37,613 24,075 9,686 3,425 345,377

2009 3,881 7,496 5,312 3,833 9,930 24,787 16,111 13,032 7,881 16,293 4,507 2,176 115,239

2010 22,731 70,797 48,578 286,509 130,534 27,186 151,102 24,876 60,405 24,794 5,960 8,286 861,758

2011 6,304 13,289 6,340 8,255 0 1,446 5,124 5,791 788 34,735 3,346 2,839 88,257

2012 88,482 13,447 40,940 2,360 1,111 14,718 92 1,251 13,394 3,724 779 856 181,154

2013 2,625 1,391 3,381 4,920 1,937 24,585 46,211 10,495 2,458 602 102 614 99,321

2014 0 1,448 2,238 2,046 328 9,316 9,999 1,218 14,592 13,362 6,764 5,050 66,361

2015 5,041 4,474 10,362 19,860 490,948 270,388 139,036 9,026 2,096 54,063 158,714 141,203 1,305,211

Min 0 56 23 296 0 0 0 0 0 0 0 0 66,361

Max 264,333 529,052 311,514 731,430 1,810,792 650,725 330,370 690,251 489,868 822,049 303,504 489,880 3,578,071

Average 18,471 32,168 40,504 62,857 149,340 120,211 54,194 47,544 63,112 80,466 30,852 23,292 723,011
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Appendix B - Naturalized Flows

NATURALIZED FLOW -PPSA28 Gage Name Palo Pinto Creek near Santo 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08090500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 148 0 416 2,344 1,822 9,161 4,525 8,433 3,622 724 19,768 15,911 66,874

1941 3,821 20,652 7,227 6,634 10,355 29,927 5,908 15,049 486 0 11,089 907 112,055

1942 1,277 859 594 70,829 44,912 23,863 1,418 1,083 8,119 21,657 4,950 2,258 181,819

1943 336 1,556 5,259 2,872 3,075 3,612 0 383 1,337 443 107 517 19,497

1944 1,054 5,024 5,050 1,391 21,538 1,884 1,938 1,948 5,328 230 1,179 877 47,441

1945 3,266 13,275 23,148 20,289 4,919 1,913 16,856 556 968 10,231 627 908 96,956

1946 3,179 8,895 2,623 1,582 7,515 3,974 0 177 6,153 4,298 17,533 14,180 70,109

1947 3,109 2,369 7,176 3,856 0 2,622 443 441 771 1,853 768 5,966 29,374

1948 3,310 8,572 3,734 0 5,664 1,897 882 220 1,667 39 232 68 26,285

1949 43 4,377 7,997 3,091 47,395 14,773 2,434 0 948 6,403 1,752 718 89,931

1950 1,846 4,340 1,014 6,575 5,987 2,732 14,147 5,224 7,735 3,560 924 399 54,483

1951 0 1,311 847 0 6,060 8,716 594 0 0 623 0 0 18,151

1952 0 0 0 283 12,676 217 0 0 336 0 2,425 264 16,201

1953 15 0 71 2,055 7,829 0 7,277 1,760 194 21,663 2,662 344 43,870

1954 0 0 0 3,236 6,673 0 0 0 0 899 2,990 59 13,857

1955 97 932 202 1,186 32,724 7,776 246 0 2,179 0 0 0 45,342

1956 0 1,418 0 31 32,655 299 41 537 60 125 1,564 13,897 50,627

1957 0 5,169 811 41,699 159,551 5,469 1,071 20 23 21,917 16,455 1,261 253,446

1958 2,776 496 8,658 12,261 33,962 4,299 34,120 783 1,893 53 54 65 99,420

1959 30 11 0 54 335 5,387 2,217 0 431 90,443 1,624 827 101,359

1960 13,788 3,673 864 1,938 3,428 128 1,629 454 1 114 0 0 26,017

1961 14,096 5,002 1,342 182 51 22,055 444 0 187 1,262 351 27 44,999

1962 0 0 0 181 0 6,091 44,729 10,533 15,715 22,050 1,528 895 101,722

1963 198 145 191 7,486 15,376 4,705 32 363 1,061 0 703 0 30,260

1964 287 507 774 2,070 24 0 0 1,023 6,059 7,506 23,209 0 41,459

1965 2,317 2,724 0 4,527 45,912 2,146 0 1,780 2,074 1,584 0 0 63,064

1966 0 882 0 20,201 24,048 10,501 215 369 23,599 0 127 0 79,942

1967 104 0 384 1,642 2,267 2,623 18,623 0 3,054 41 180 0 28,918

1968 51,057 2,768 43,118 17,230 19,608 17,355 4,262 1,729 0 0 424 165 157,716

1969 557 753 22,343 29,379 21,885 2,070 4,261 3,734 962 3,034 222 10,792 99,992

1970 1,800 8,228 21,837 4,812 3,417 420 0 595 1,389 0 0 0 42,498

1971 45 0 0 236 14,592 393 3,702 954 3,223 7,812 0 5,324 36,281

1972 8 332 0 2,477 2,316 2,255 94 7 0 671 0 0 8,160

1973 421 1,106 510 12,378 1,505 5,448 12,662 234 983 12,922 59 0 48,228

1974 102 151 290 0 651 0 1,582 817 4,054 27,566 4,853 382 40,448

1975 1,001 11,006 2,086 9,848 5,344 10,123 508 0 0 0 0 0 39,916

1976 496 508 44 4,779 13,580 2,535 8,816 591 0 5,031 3,172 2,834 42,386

1977 641 3,366 29,913 4,571 3,732 1,492 40 0 0 95 244 284 44,378

1978 194 572 695 4,074 647 904 169 2,712 0 1,219 0 286 11,472

1979 675 156 6,754 12,568 31,091 5,801 301 55 0 1,368 0 924 59,693

1980 729 1,391 401 858 0 1,225 7 0 39 0 1,010 0 5,660

1981 0 282 3,019 507 2,884 4,145 0 1,584 0 73,191 16,504 2,343 104,459

1982 1,125 2,172 2,580 1,398 38,971 38,142 28,101 1,749 289 300 93 917 115,837

1983 467 964 2,793 1,047 9,326 1,709 665 0 210 999 0 2,074 20,254

1984 2,996 556 908 0 117 2,154 131 0 706 6,846 4,078 4,791 23,283

1985 10,646 0 8,865 7,238 7,917 4,560 2,468 1,180 2,477 4,923 1,043 110 51,427

1986 0 3,383 826 618 3,634 12,078 2,003 1,339 3,724 0 4,090 2,817 34,512

1987 3,434 572 15,039 3,370 9,184 12,573 2,349 501 184 0 770 0 47,976

1988 1,190 0 193 249 0 5,116 0 0 226 0 0 417 7,391

1989 512 4,338 7,017 3,679 54,702 43,644 794 3,031 311 945 689 0 119,662

1990 1,474 2,624 8,615 63,617 62,010 9,614 533 2,034 0 1,128 410 869 152,928

1991 1,271 1,197 0 2,076 1,011 9,346 0 2,675 0 30,276 14,144 79,318 141,314

1992 9,680 24,106 18,876 0 0 3,584 0 1,902 2,716 782 1,418 3,449 66,513

1993 1,745 7,211 5,107 2,071 1,831 621 0 0 22 17,594 621 1,514 38,337

1994 947 793 752 432 15,747 3,528 870 0 3,147 6,931 9,276 4,431 46,854

1995 3,101 0 4,893 2,447 1,072 2,955 0 20,788 6,806 1,091 750 336 44,239

1996 942 1,034 0 766 0 1,968 0 7,459 10,179 3,447 13,839 11,227 50,861

1997 2,932 59,448 37,393 28,737 18,292 1,209 9,008 2,096 423 739 641 2,093 163,011

1998 4,521 6,355 30,756 1,832 2,344 108 0 0 898 0 1,315 851 48,980

1999 1,244 283 4,715 1,614 1,427 4,801 0 438 0 0 0 136 14,658

2000 0 0 531 0 196 13,931 0 0 0 463 3,040 850 19,011

2001 4,506 29,512 27,766 12,834 5,918 683 0 0 470 0 408 495 82,592

2002 206 43 10,352 8,215 7,600 291 0 0 0 2,706 0 850 30,263

2003 443 1,303 1,838 523 0 322 0 0 1,677 1,062 702 385 8,255

2004 265 3,414 3,645 1,123 3,253 18,805 6,943 0 682 342 0 4,452 42,924

2005 2,216 1,285 4,335 494 266 0 0 0 134 0 0 495 9,225

2006 0 71 5,523 348 4,608 504 0 0 38 0 1,208 0 12,300

2007 1,008 321 5,717 26,283 18,095 52,987 53,419 4,365 3,701 586 724 1,108 168,314

2008 847 878 9,288 11,389 2,100 355 0 932 200 0 982 52 27,023

2009 128 406 723 333 782 569 0 692 2,880 12,065 2,873 1,050 22,501

2010 3,832 12,793 7,611 18,009 8,290 799 0 171 3,542 1,119 489 362 57,017

2011 267 273 349 2,227 1,191 0 0 0 0 4,695 212 935 10,149

2012 22,573 7,302 18,498 2,845 191 1,473 0 10 0 343 209 0 53,444

2013 1,032 196 450 1,335 0 0 0 0 57 0 0 1,044 4,114

2014 179 234 171 0 523 8,303 156 0 0 0 171 184 9,921

2015 408 360 1,048 9,761 53,435 37,956 9,808 918 0 1,553 39,003 12,325 166,575

Min 0 0 0 0 0 0 0 0 0 0 0 0 4,114

Max 51,057 59,448 43,118 70,829 159,551 52,987 53,419 20,788 23,599 90,443 39,003 79,318 253,446

Average 2,618 3,898 6,007 7,094 13,053 6,916 4,124 1,532 1,978 5,942 3,191 2,942 59,295
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRDE29 Gage Name Brazos River near Dennis 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08090800

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 9,623 6,212 2,917 27,016 109,835 302,116 63,826 256,784 66,474 6,713 173,508 126,885 1,151,909

1941 28,769 175,105 94,412 211,159 1,165,419 706,870 154,387 180,866 93,217 657,966 179,044 42,730 3,689,944

1942 29,517 16,372 15,505 782,690 357,963 257,755 21,132 26,032 188,772 398,700 57,206 26,365 2,178,009

1943 16,328 17,068 50,504 65,616 31,679 81,110 11,162 2,910 8,764 4,830 1,265 2,862 294,098

1944 8,978 38,220 66,351 27,981 160,579 54,137 38,954 25,309 50,573 48,883 16,965 15,046 551,976

1945 27,186 80,730 226,179 193,385 50,426 46,966 221,032 13,706 10,549 136,598 9,166 5,778 1,021,701

1946 33,693 60,035 21,986 15,957 65,202 59,837 21,623 52,437 218,329 120,507 146,114 162,912 978,632

1947 28,277 18,198 48,256 27,878 390,792 61,797 10,122 4,738 15,612 39,857 12,471 64,657 722,655

1948 20,684 50,198 41,780 5,483 57,920 121,994 105,800 13,650 15,102 16,117 10,486 2,922 462,136

1949 2,067 34,111 54,135 29,416 529,938 232,182 26,846 5,928 87,285 89,330 17,249 6,286 1,114,773

1950 12,364 29,806 7,637 85,224 209,027 51,189 246,163 91,667 169,279 35,867 5,561 3,660 947,444

1951 0 10,637 6,058 0 118,571 172,287 20,891 21,071 27,228 2,641 3,555 2,681 385,620

1952 1,606 2,543 1,733 13,512 60,549 357 12,987 8,615 5,717 1,445 13,127 4,544 126,735

1953 2,772 562 7,368 7,080 96,865 0 239,173 77,030 7,491 261,564 33,959 9,741 743,605

1954 5,360 4,172 6,441 100,135 356,162 66,959 7,845 19,734 0 3,383 20,321 816 591,328

1955 1,667 7,675 16,639 14,679 263,693 210,224 60,466 27,968 298,807 477,199 17,114 7,998 1,404,129

1956 7,256 5,057 4,505 8,266 104,092 16,511 1,562 2,958 1,842 11,093 18,267 43,256 224,665

1957 1,342 220,503 16,769 547,287 2,450,046 488,579 59,486 8,172 26,695 183,940 166,840 27,732 4,197,391

1958 26,513 19,614 72,565 80,887 403,828 41,999 245,420 22,497 62,553 4,494 5,740 5,978 992,088

1959 1,884 5,132 2,916 3,380 36,786 154,273 107,868 20,567 1,584 518,158 12,349 27,649 892,546

1960 87,843 53,354 21,713 27,050 15,146 14,599 177,812 16,876 944 222,455 40,919 11,026 689,737

1961 72,437 51,539 46,436 12,601 27,775 255,449 210,950 28,868 55,097 38,977 37,495 17,334 854,958

1962 4,629 3,478 6,669 17,451 3,973 281,571 244,014 71,502 472,187 79,702 51,994 40,402 1,277,572

1963 10,940 6,352 15,118 127,559 112,225 195,890 11,317 1,362 10,016 14,387 40,505 4,669 550,340

1964 5,165 50,669 13,388 13,878 15,336 26,113 0 20,899 70,908 15,818 120,391 5,823 358,388

1965 15,794 36,398 9,398 50,477 498,389 42,083 7,354 36,081 52,343 64,185 9,140 8,263 829,905

1966 0 13,601 13,065 209,419 412,609 70,564 1,430 59,112 570,900 49,801 9,478 3,641 1,413,620

1967 6,821 7,458 9,442 50,998 27,265 129,495 161,861 26,307 55,725 12,072 726 8,016 496,186

1968 295,845 68,998 268,570 149,497 128,707 129,449 88,245 20,095 4,059 56 1,396 7,101 1,162,018

1969 5,457 18,988 153,838 138,187 576,229 55,014 15,598 17,527 173,535 65,545 50,468 90,714 1,361,100

1970 49,854 50,788 248,444 87,480 131,906 26,862 9,121 15,575 21,039 15,010 0 3,074 659,153

1971 2,697 3,489 2,890 3,883 32,221 77,364 12,595 281,176 168,493 123,521 37,498 48,870 794,697

1972 13,019 10,629 5,499 19,467 79,925 24,489 8,077 150,914 114,753 50,547 156,146 27,724 661,189

1973 45,137 48,892 78,758 101,813 34,151 79,618 63,901 19,376 22,582 59,025 5,737 3,611 562,601

1974 10,357 6,453 5,618 38,940 14,518 36,968 0 21,386 229,619 277,496 290,234 32,598 964,187

1975 42,939 130,307 34,374 58,032 93,515 168,504 50,897 45,119 35,016 5,425 10,537 8,442 683,107

1976 6,351 9,190 5,674 27,905 74,947 11,433 33,268 22,919 73,434 120,889 75,474 14,036 475,520

1977 17,735 27,016 198,532 103,798 116,417 52,502 9,601 0 2,826 759 4,894 3,247 537,327

1978 1,726 6,132 11,305 50,682 17,012 15,338 0 691,945 21,771 27,437 9,674 3,625 856,647

1979 10,229 9,817 85,373 67,413 142,325 96,685 32,886 20,857 2,064 5,582 0 8,690 481,921

1980 2,695 15,327 4,259 5,691 157,091 42,952 7,316 12,336 133,904 299,915 25,739 46,560 753,785

1981 14,196 12,423 62,234 83,799 53,640 151,141 9,971 20,308 10,451 1,211,394 81,692 17,269 1,728,518

1982 9,948 19,902 19,596 13,879 689,400 831,998 239,037 27,603 6,856 5,327 2,020 13,916 1,879,482

1983 8,093 24,009 33,588 19,278 135,330 41,119 16,897 3,749 4,183 99,215 30,431 7,993 423,885

1984 21,484 10,336 10,660 4,387 3,614 6,725 600 5,517 6,003 123,629 74,820 108,317 376,092

1985 114,532 65,587 103,313 107,572 138,551 120,918 31,695 3,094 3,069 143,004 17,971 7,333 856,639

1986 9,557 23,728 10,889 16,744 33,950 176,335 70,336 22,261 126,229 374,051 98,743 81,766 1,044,589

1987 62,842 129,361 193,633 54,683 167,459 330,041 53,829 11,378 16,735 3,100 4,205 27,018 1,054,284

1988 19,653 8,227 6,399 7,263 11,560 41,043 29,281 5,546 59,453 5,029 175 9,360 202,989

1989 8,532 44,531 19,556 17,881 422,194 379,291 15,529 52,210 121,147 10,851 2,867 9,314 1,103,903

1990 23,950 31,300 170,428 860,177 771,828 286,008 19,381 47,332 100,695 26,875 22,411 10,875 2,371,260

1991 42,391 22,942 11,318 4,809 127,297 442,388 67,898 102,917 87,809 207,552 82,517 764,518 1,964,356

1992 190,859 556,001 355,105 71,247 113,005 520,388 97,325 40,008 35,223 9,258 18,594 33,016 2,040,029

1993 25,227 75,549 85,527 37,992 38,280 59,889 12,027 12,708 17,131 128,555 9,343 16,736 518,964

1994 8,205 13,354 12,905 4,446 337,739 31,541 17,658 543 22,992 101,423 81,254 20,082 652,142

1995 13,284 4,256 26,875 30,023 98,841 106,353 27,364 233,552 75,345 12,845 5,857 4,951 639,546

1996 5,195 9,831 7,096 19,744 6,628 28,256 6,815 87,277 349,624 70,520 125,453 85,061 801,500

1997 19,224 476,440 203,526 159,165 194,268 222,815 81,662 33,792 5,828 2,033 2,843 10,288 1,411,884

1998 18,351 20,761 242,866 11,286 10,072 0 9,514 1,073 8,378 0 3,507 396 326,204

1999 1,843 3,800 86,403 27,199 53,583 144,070 12,024 2,340 0 0 0 222 331,484

2000 2,981 2,686 48,345 21,967 16,459 64,063 16,825 0 0 14,301 61,866 7,915 257,408

2001 27,046 243,791 265,740 55,682 37,398 8,776 0 1,967 3,048 8,896 13,736 7,393 673,473

2002 6,125 3,415 72,418 78,581 41,603 32,586 96,403 16,713 1,734 28,169 18,823 16,993 413,563

2003 7,531 5,277 11,623 5,862 0 94,336 12,375 328 10,610 750 2,777 1,494 152,963

2004 1,796 22,879 37,711 37,059 17,234 83,448 87,426 119,495 12,595 31,338 277,427 54,714 783,122

2005 32,206 23,796 34,957 12,092 11,757 28,166 4,048 359,244 38,846 25,140 7,552 7,406 585,210

2006 8,047 8,229 18,035 22,136 117,277 15,857 0 0 5,792 62,871 20,034 8,253 286,531

2007 6,916 8,850 135,033 129,146 259,875 746,326 498,872 179,028 50,103 9,885 5,587 8,135 2,037,756

2008 8,460 12,915 138,008 123,069 44,264 31,177 2,975 18,478 37,801 22,337 11,911 3,742 455,137

2009 3,739 7,004 7,377 4,633 12,223 24,336 18,423 18,657 23,744 76,013 11,817 3,992 211,958

2010 42,041 122,260 78,388 354,009 161,941 29,706 147,901 25,542 66,529 26,358 6,257 8,596 1,069,528

2011 5,525 12,766 7,990 20,286 4,218 0 0 2,476 0 55,971 3,033 4,941 117,206

2012 173,829 34,383 114,551 8,946 2,273 21,377 0 0 11,353 3,835 1,746 0 372,293

2013 5,199 2,234 3,805 11,126 1,931 23,211 44,723 9,764 1,404 368 33 3,540 107,338

2014 401 1,876 2,067 650 303 22,204 10,445 0 12,890 12,680 7,967 5,487 76,970

2015 6,710 5,962 13,678 65,458 756,753 439,987 194,061 11,537 1,886 53,568 314,748 184,563 2,048,911

Min 0 562 1,733 0 0 0 0 0 0 0 0 0 76,970

Max 295,845 556,001 355,105 860,177 2,450,046 831,998 498,872 691,945 570,900 1,211,394 314,748 764,518 4,197,391

Average 25,388 46,072 61,246 80,415 192,418 138,763 62,846 51,833 65,560 99,145 43,800 33,468 900,953
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRGR30 Gage Name Brazos River near Glen Rose 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08091000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 10,645 6,872 3,227 29,885 121,499 334,199 70,604 284,053 73,533 7,426 191,934 140,360 1,274,237

1941 31,824 193,700 104,438 233,583 1,289,180 781,936 170,782 200,073 103,116 727,839 198,058 47,268 4,081,797

1942 32,651 18,111 17,151 865,807 395,977 285,127 23,376 28,796 208,819 441,040 63,281 29,165 2,409,301

1943 18,062 18,881 55,867 72,584 35,043 89,724 12,347 3,219 9,695 5,343 1,399 3,166 325,330

1944 9,931 42,279 73,397 30,952 177,632 59,886 43,091 27,997 55,944 54,074 18,767 16,644 610,594

1945 30,073 89,303 250,198 213,922 55,781 51,954 244,504 15,162 11,669 151,104 10,139 6,392 1,130,201

1946 37,271 66,410 24,321 17,651 72,126 66,191 23,919 58,005 241,514 133,304 161,631 180,212 1,082,555

1947 31,280 20,130 53,380 30,839 432,292 68,360 11,197 5,241 17,270 44,090 13,795 71,523 799,397

1948 22,880 55,529 46,217 6,065 64,071 134,949 117,035 15,100 16,706 17,828 11,600 3,232 511,212

1949 2,287 37,733 59,884 32,540 586,215 256,838 29,697 6,557 96,554 98,816 19,081 6,954 1,233,156

1950 13,677 32,971 8,448 94,274 231,225 56,625 272,304 101,401 187,255 39,676 6,152 4,049 1,048,057

1951 0 11,767 6,701 0 131,163 190,583 23,110 23,309 30,120 2,922 3,932 2,966 426,573

1952 1,777 2,813 1,917 14,947 66,979 395 14,366 9,530 6,324 1,598 14,521 5,027 140,194

1953 3,066 622 8,150 7,832 107,152 0 264,572 85,210 8,287 289,341 37,565 10,775 822,572

1954 5,929 4,615 7,125 110,769 393,985 74,070 8,678 21,830 0 3,742 22,479 903 654,125

1955 1,844 8,490 18,406 16,238 291,696 232,549 66,887 30,938 330,539 527,875 18,931 8,847 1,553,240

1956 8,027 5,594 4,983 9,144 115,146 18,264 1,728 3,272 2,038 12,271 20,207 47,850 248,524

1957 1,485 243,919 18,550 605,406 2,710,228 540,463 65,803 9,040 29,530 203,473 184,558 30,677 4,643,132

1958 29,328 21,697 80,271 89,477 446,712 46,459 271,482 24,886 69,196 4,971 6,350 6,613 1,097,442

1959 2,084 5,677 3,226 3,739 40,693 170,656 119,323 22,751 1,752 573,184 13,660 30,585 987,330

1960 97,172 59,020 24,019 29,923 16,754 16,149 196,695 18,668 1,044 246,079 45,264 12,197 762,984

1961 80,129 57,012 51,367 13,939 30,725 282,576 233,352 31,934 60,948 43,116 41,477 19,175 945,750

1962 5,121 3,847 7,377 19,304 4,395 311,472 269,927 79,095 522,331 88,166 57,515 44,692 1,413,242

1963 12,102 7,027 16,724 141,105 124,143 216,693 12,519 1,507 11,080 15,915 44,806 5,165 608,786

1964 5,713 56,050 14,810 15,352 16,965 28,886 0 23,118 78,438 17,498 133,176 6,441 396,447

1965 17,471 40,263 10,396 55,837 551,315 46,552 8,135 39,913 57,902 71,001 10,111 9,140 918,036

1966 0 15,045 14,452 231,658 456,426 78,058 1,582 65,389 631,526 55,090 10,484 4,028 1,563,738

1967 7,545 8,250 10,445 56,414 30,160 143,247 179,050 29,101 61,643 13,354 803 8,867 548,879

1968 327,262 76,325 297,091 165,373 214,790 135,030 97,276 25,372 6,331 2,311 3,164 8,968 1,359,293

1969 5,868 20,877 154,442 158,971 665,327 73,848 10,715 21,360 156,726 54,378 52,448 94,881 1,469,841

1970 47,115 49,557 239,151 96,853 134,966 20,167 0 38 14,532 3,923 4,748 2,870 613,920

1971 4,572 6,051 5,376 7,595 33,183 76,915 19,910 265,521 163,139 157,956 43,315 92,398 875,931

1972 18,893 16,991 9,890 20,713 81,631 24,230 6,627 154,458 165,462 53,958 166,832 28,732 748,417

1973 50,773 60,892 94,547 163,054 55,737 109,076 83,391 34,125 24,519 67,695 9,591 6,983 760,383

1974 11,931 8,412 7,899 37,725 11,893 38,977 6,751 27,295 230,176 269,724 361,611 35,019 1,047,413

1975 46,417 179,711 44,570 93,486 96,347 238,183 54,761 62,287 48,617 6,396 12,635 7,938 891,348

1976 9,591 11,277 7,431 42,417 96,155 23,398 37,794 25,096 74,462 132,158 77,939 25,433 563,151

1977 20,262 36,130 253,183 88,795 97,720 52,524 11,903 164 1,005 714 3,173 4,703 570,276

1978 2,339 8,346 14,954 56,744 17,387 19,073 1,050 678,899 28,937 25,548 8,139 5,709 867,125

1979 10,850 10,393 98,089 99,478 273,952 111,775 31,817 23,285 3,720 11,989 0 11,093 686,441

1980 5,960 17,006 6,262 10,899 152,830 43,311 6,000 2,411 113,805 307,605 23,895 50,741 740,725

1981 18,238 14,973 67,313 81,350 53,102 166,965 8,627 21,628 8,273 1,215,281 118,110 25,602 1,799,462

1982 13,141 25,327 31,831 17,941 746,993 846,916 287,190 24,164 6,556 5,766 539 12,946 2,019,310

1983 8,639 22,044 30,784 15,214 144,265 46,092 12,638 0 1,223 95,076 28,005 13,671 417,651

1984 27,913 12,158 15,055 4,317 4,102 12,524 761 4,759 5,366 131,951 74,114 110,220 403,240

1985 131,369 63,395 120,503 132,059 152,456 134,622 33,915 11,904 14,399 147,592 16,573 5,473 964,260

1986 8,826 28,066 14,646 18,921 48,663 221,173 82,949 25,309 142,326 372,962 101,160 83,113 1,148,114

1987 72,568 140,207 232,416 77,618 191,689 380,625 60,129 11,161 15,410 2,196 6,978 29,954 1,220,951

1988 20,975 9,866 9,377 8,800 8,012 49,699 26,529 974 57,275 3,958 0 7,883 203,348

1989 7,264 48,643 53,901 26,104 529,566 463,170 9,435 43,978 111,753 13,881 5,887 1,367 1,314,949

1990 20,592 38,689 204,324 915,676 887,356 311,751 19,891 56,353 96,655 26,711 22,938 12,847 2,613,783

1991 51,557 29,460 13,112 23,613 139,005 518,424 49,496 109,268 98,120 296,918 129,476 931,781 2,390,230

1992 205,445 648,414 409,016 62,525 95,632 497,342 93,030 46,786 42,217 9,708 25,155 44,767 2,180,037

1993 29,907 94,552 102,520 46,895 43,619 60,883 5,324 7,601 14,336 142,244 10,081 19,400 577,362

1994 11,768 14,305 15,765 6,880 352,878 44,087 20,977 0 35,463 114,049 103,195 53,686 773,053

1995 28,256 4,135 49,577 42,006 57,003 116,215 16,614 266,683 86,107 17,118 9,056 6,826 699,596

1996 11,804 16,545 9,267 23,371 6,059 27,444 6,982 96,432 349,608 80,919 143,484 119,514 891,429

1997 31,848 571,570 306,024 248,365 231,105 212,262 108,290 43,066 14,820 8,038 5,114 21,281 1,801,783

1998 41,850 52,376 337,364 27,099 28,631 11,993 13,746 85 6,610 0 9,393 5,810 534,957

1999 8,764 6,164 86,137 29,380 51,870 153,627 12,420 9,655 0 0 0 1,512 359,529

2000 3,632 3,523 51,028 21,575 16,132 114,045 16,791 0 0 16,538 69,179 12,889 325,332

2001 39,677 311,930 351,699 109,011 65,954 12,663 23 2,922 4,927 8,018 15,183 8,988 930,995

2002 7,113 4,980 95,562 115,884 77,189 33,301 97,460 11,305 0 25,417 17,794 18,010 504,015

2003 9,802 13,131 22,129 10,117 2,177 94,669 9,497 0 16,076 6,954 5,538 2,444 192,534

2004 1,770 31,646 51,051 44,028 30,726 159,345 104,483 118,192 16,434 33,731 274,131 74,761 940,298

2005 44,685 36,424 59,261 18,880 12,542 29,753 3,216 320,499 45,955 26,421 8,129 8,755 614,520

2006 8,938 10,718 44,425 23,545 129,639 14,418 0 1,108 6,165 61,126 27,592 5,819 333,493

2007 11,259 11,339 125,036 191,296 296,982 851,695 627,967 184,170 59,983 12,068 8,830 13,192 2,393,817

2008 11,955 16,736 139,483 136,767 51,268 32,452 1,459 17,513 37,300 18,089 15,017 3,590 481,629

2009 4,470 9,564 9,308 5,617 14,086 27,121 12,780 16,545 24,317 85,796 21,034 8,198 238,836

2010 44,115 142,393 90,918 379,958 173,603 30,762 144,358 24,895 78,626 30,325 8,570 10,063 1,158,586

2011 7,608 14,355 8,122 20,877 6,923 0 0 3,765 0 60,666 4,446 8,166 134,928

2012 216,245 55,372 146,879 18,807 2,176 22,705 0 1,259 9,340 5,573 1,963 0 480,319

2013 8,524 2,477 5,864 12,486 312 22,193 43,488 7,514 2,691 514 0 6,657 112,720

2014 1,039 2,750 3,144 1,467 3,356 57,226 10,511 1,020 13,606 12,640 7,493 5,922 120,174

2015 7,215 6,392 16,050 75,827 782,325 480,439 190,597 14,009 1,477 60,969 379,242 207,315 2,221,857

Min 0 622 1,917 0 312 0 0 0 0 0 0 0 112,720

Max 327,262 648,414 409,016 915,676 2,710,228 851,695 627,967 678,899 631,526 1,215,281 379,242 931,781 4,643,132

Average 29,737 54,608 73,121 93,231 215,329 155,368 69,153 53,815 70,784 107,022 50,034 40,011 1,012,213
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Appendix B - Naturalized Flows

NATURALIZED FLOW -PAGR31 Gage Name Paluxy River at Glen Rose 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08091500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 254 0 241 2,280 2,457 5,200 6,062 0 0 342 14,965 11,392 43,193

1941 5,225 17,611 11,974 12,233 12,683 1,646 8,921 3,652 1,292 0 6,553 0 81,790

1942 1,808 753 557 13,414 10,082 18,154 2,016 1,582 155 5,731 1,478 1,907 57,635

1943 895 1,421 2,043 2,723 3,413 1,490 522 40 1,265 22 156 380 14,369

1944 1,093 2,058 6,172 2,392 28,312 3,487 329 0 2,551 1,140 1,315 2,670 51,519

1945 6,218 17,116 21,677 38,709 5,365 6,842 7,530 1,930 608 4,846 983 852 112,675

1946 3,855 9,698 8,502 4,473 8,237 6,958 0 807 2,008 3,147 6,873 7,392 61,949

1947 6,185 2,681 3,367 6,081 11,735 2,773 375 342 1,496 1,210 690 3,457 40,392

1948 2,073 11,732 4,913 1,265 6,276 3,691 3,166 355 1,237 295 472 548 36,023

1949 1,062 4,477 6,159 9,378 73,244 7,309 1,541 1,099 561 5,139 783 996 111,748

1950 2,525 5,292 1,823 4,459 3,947 1,652 3,880 565 4,522 645 632 619 30,561

1951 536 728 643 697 1,748 9,388 353 60 16 49 209 347 14,774

1952 467 437 512 3,049 28,945 935 259 83 17 10 1,925 572 37,211

1953 486 349 576 1,660 4,167 140 833 1,588 314 1,450 620 453 12,636

1954 454 340 458 4,239 2,301 2,820 212 120 5 1,271 867 413 13,500

1955 325 529 741 1,722 37,170 2,297 638 195 19,926 1,048 254 360 65,205

1956 408 734 359 859 22,748 249 11 1,275 152 475 343 2,372 29,985

1957 379 419 977 38,551 63,312 9,808 1,551 332 218 5,566 8,493 3,346 132,952

1958 5,096 3,612 6,902 7,065 15,544 2,507 5,827 327 2,075 739 705 762 51,161

1959 666 648 502 2,955 501 2,981 1,548 1,207 530 44,517 3,122 3,650 62,827

1960 14,947 5,286 3,624 5,022 7,371 2,364 1,909 572 256 608 423 864 43,246

1961 12,885 13,482 5,758 3,497 2,571 6,629 4,887 819 967 18,938 3,779 3,731 77,943

1962 2,299 1,642 1,617 2,043 1,008 1,663 1,186 866 900 21,556 2,261 2,450 39,491

1963 1,585 1,162 1,091 2,140 4,947 1,832 302 219 110 66 283 494 14,231

1964 1,318 1,188 2,145 8,874 1,809 484 405 447 4,819 530 9,032 829 31,880

1965 2,555 10,290 2,347 1,695 28,384 3,145 591 228 425 1,754 764 799 52,977

1966 837 1,434 1,127 9,170 9,816 5,903 951 2,036 1,925 701 727 784 35,411

1967 641 589 727 1,212 2,272 756 5,465 399 3,162 899 909 1,132 18,163

1968 18,494 5,968 29,944 8,990 52,899 6,202 8,286 6,582 1,530 934 1,351 1,337 142,517

1969 1,188 1,244 4,105 31,382 36,101 6,274 1,447 2,348 850 6,030 1,558 3,632 96,159

1970 3,945 8,844 25,818 14,382 7,292 4,638 1,171 655 2,088 1,457 1,032 926 72,248

1971 864 791 761 841 4,645 1,003 5,523 2,824 628 11,567 1,941 20,008 51,396

1972 4,330 2,455 1,709 2,418 3,450 1,153 4,386 521 893 936 1,027 849 24,127

1973 1,699 2,464 3,130 43,423 9,394 18,306 6,393 1,673 934 4,108 1,453 1,138 94,115

1974 1,125 986 1,022 861 672 185 132 348 1,207 7,391 6,138 2,190 22,257

1975 1,882 10,534 3,674 11,098 3,573 2,191 755 343 904 140 225 496 35,815

1976 587 573 716 4,142 12,902 2,756 3,713 1,251 1,554 2,474 1,241 2,163 34,072

1977 1,800 2,825 26,398 13,410 15,171 2,479 672 565 261 109 346 482 64,518

1978 654 801 722 604 2,362 228 120 80 273 0 125 226 6,195

1979 1,359 564 4,437 6,244 55,878 3,587 1,207 1,541 410 107 250 678 76,262

1980 973 629 607 973 5,848 643 152 120 179 174 99 386 10,783

1981 348 353 793 422 236 2,527 526 496 169 6,089 3,461 785 16,205

1982 823 1,111 1,691 1,311 35,351 14,582 4,606 1,041 398 382 611 781 62,688

1983 774 645 831 591 1,606 1,058 179 127 30 33 66 221 6,161

1984 289 316 2,342 430 349 570 200 147 140 3,309 398 2,721 11,211

1985 2,779 1,160 1,827 7,747 3,317 2,670 1,045 40 87 847 309 420 22,248

1986 405 1,677 463 394 4,723 25,743 774 251 19,246 1,299 1,083 1,908 57,966

1987 2,376 6,526 7,736 2,170 13,835 15,396 1,711 640 411 293 578 722 52,394

1988 660 609 592 468 263 7,904 489 65 71 219 101 213 11,654

1989 359 1,520 26,144 10,725 46,564 52,994 3,525 2,987 1,731 1,037 1,133 1,156 149,875

1990 1,228 1,418 7,668 49,240 59,925 8,980 2,535 4,612 1,509 871 938 976 139,900

1991 1,722 1,543 1,430 1,420 2,945 5,469 603 1,673 1,507 26,075 12,567 84,978 141,932

1992 23,357 53,693 20,922 8,957 13,027 12,164 3,411 1,845 1,390 1,059 1,644 4,211 145,680

1993 2,963 8,743 13,496 11,821 5,422 2,732 1,828 1,052 2,059 5,306 1,055 1,111 57,588

1994 1,488 1,553 1,668 1,827 19,181 1,977 1,047 228 4,383 8,884 11,050 7,537 60,823

1995 6,738 3,492 8,921 8,354 18,770 32,737 15,124 44,373 4,449 2,136 1,763 1,801 148,658

1996 1,682 1,303 1,309 1,451 936 1,904 332 4,269 6,244 3,654 6,885 5,098 35,067

1997 2,890 50,461 30,827 23,381 29,115 15,588 6,123 2,060 984 1,152 1,355 1,599 165,535

1998 4,762 7,827 40,213 6,833 3,810 2,424 705 455 642 861 2,281 1,367 72,180

1999 1,095 861 1,087 865 768 4,378 580 1 0 0 115 599 10,349

2000 610 728 1,014 618 293 8,229 376 0 0 430 6,004 2,208 20,510

2001 6,716 19,841 30,081 6,762 3,011 982 254 69 360 141 936 870 70,023

2002 982 1,708 11,123 9,566 11,627 2,408 1,759 663 256 1,300 1,174 1,864 44,430

2003 1,196 2,731 2,985 2,152 1,347 3,223 370 39 2,622 569 475 498 18,207

2004 676 1,492 1,541 7,607 7,954 20,444 4,495 2,420 595 880 11,462 4,879 64,445

2005 3,259 6,857 8,567 3,491 1,902 1,152 299 164 26 22 132 295 26,166

2006 496 670 8,065 797 5,379 633 135 81 29 114 96 378 16,873

2007 768 456 12,320 6,994 32,299 80,356 46,199 7,833 3,021 1,636 1,400 1,422 194,704

2008 1,210 1,144 2,696 13,728 6,561 859 234 540 178 128 1,320 541 29,139

2009 565 525 871 648 514 48 0 986 2,009 11,721 3,088 1,964 22,939

2010 6,591 14,396 12,871 11,486 5,443 2,093 2,005 337 6,104 953 768 899 63,946

2011 936 746 738 620 779 38 0 67 0 2,301 163 586 6,974

2012 27,320 12,121 23,730 4,169 1,591 1,832 244 148 4 13 12 52 71,236

2013 616 471 551 588 270 36 0 0 825 55 24 300 3,736

2014 258 257 331 272 2,398 5,590 364 27 5 2 20 22 9,546

2015 52 25 50 18,040 142,302 24,105 4,032 1,321 612 5,165 35,903 21,116 252,723

Min 52 0 50 272 236 36 0 0 0 0 12 0 3,736

Max 27,320 53,693 40,213 49,240 142,302 80,356 46,199 44,373 19,926 44,517 35,903 84,978 252,723

Average 2,960 4,781 6,422 7,323 14,400 6,929 2,649 1,593 1,649 3,251 2,589 3,213 57,758
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NRBL32 Gage Name Nolan River at Blum 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08092000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 307 0 292 2,760 2,975 6,295 7,338 0 0 414 18,115 13,790 52,287

1941 6,324 21,319 14,495 14,809 15,353 1,993 10,799 4,421 1,564 0 7,932 0 99,008

1942 2,188 912 674 16,238 12,204 21,976 2,441 1,915 187 6,937 1,789 2,308 69,769

1943 1,083 1,720 2,473 3,296 4,131 1,803 631 48 1,531 27 189 460 17,394

1944 1,323 2,491 7,472 2,895 34,273 4,221 399 0 3,088 1,380 1,592 3,232 62,365

1945 7,528 20,719 26,240 46,858 6,494 8,282 9,115 2,336 736 5,866 1,190 1,031 136,396

1946 4,666 11,740 10,292 5,414 9,971 8,423 0 977 2,430 3,810 8,320 8,948 74,991

1947 7,487 3,245 4,076 7,361 14,205 3,588 1,008 1,717 352 100 963 16,029 60,133

1948 3,162 13,093 9,738 1,898 12,191 7,799 11,518 39 500 0 24 282 60,244

1949 2,904 16,065 8,904 7,835 58,649 8,056 613 6 0 1,250 28 136 104,446

1950 2,932 26,728 2,573 8,173 3,878 2,047 553 0 1,383 0 0 0 48,267

1951 0 17 0 0 182 25,116 0 0 52 0 0 0 25,367

1952 0 169 78 8,129 9,761 107 0 0 0 0 11,335 3,999 33,578

1953 413 158 967 4,155 15,007 0 329 1,091 46 454 21 21 22,662

1954 28 0 0 865 429 0 0 0 0 849 286 0 2,457

1955 0 0 0 431 8,302 2,147 0 1,688 5,049 1,486 0 0 19,103

1956 31 349 0 0 3,675 0 0 1,157 1,898 350 592 69 8,121

1957 0 81 1,604 62,694 26,800 5,903 312 0 86 10,313 16,533 6,396 130,722

1958 7,947 3,990 7,794 18,216 30,251 1,518 2,324 257 6,879 1,461 597 808 82,042

1959 615 3,351 865 5,978 2,403 13,402 3,529 139 1,662 38,154 4,066 12,271 86,435

1960 21,960 6,650 3,384 1,831 1,957 517 171 149 0 57 20 3,159 39,855

1961 18,207 19,448 11,669 2,352 1,345 19,137 2,749 342 278 7,584 3,065 3,324 89,500

1962 1,625 1,076 914 1,381 293 32,491 764 301 2,192 7,797 1,426 1,147 51,407

1963 905 458 499 2,180 503 0 0 0 0 105 23 42 4,715

1964 667 146 7,006 14,146 848 8 0 4,660 5,634 7 6,103 792 40,017

1965 3,915 19,019 2,755 1,904 39,336 1,104 80 0 0 0 110 287 68,510

1966 2 1,760 2,143 46,032 13,288 2,697 0 547 829 525 162 54 68,039

1967 311 122 529 1,088 549 3,914 1,799 0 0 0 133 471 8,916

1968 11,793 2,555 19,966 3,433 65,346 6,211 354 39 0 50 183 23 109,953

1969 172 390 4,179 5,786 107,634 1,668 33 0 0 0 45 241 120,148

1970 359 5,941 15,657 20,375 5,801 1,633 7 170 961 3,125 282 241 54,552

1971 351 343 283 7,034 958 99 236 818 22 47,863 2,041 36,253 96,301

1972 10,506 2,743 1,410 1,889 1,910 0 1,564 0 264 4,993 2,179 1,004 28,462

1973 8,663 8,882 6,578 59,573 5,208 52,147 4,108 296 744 6,679 2,108 1,605 156,591

1974 6,354 2,586 1,752 669 2,021 3,094 0 12,836 13,025 16,498 12,274 4,207 75,316

1975 4,428 31,744 4,401 20,629 9,560 12,453 1,982 0 0 0 141 206 85,544

1976 224 273 303 14,337 14,972 2,307 7,770 0 3,184 2,352 1,254 4,317 51,293

1977 3,324 7,608 54,781 50,722 5,652 3,111 0 99 227 0 239 17 125,780

1978 0 586 379 1,623 1,556 0 0 0 0 0 274 0 4,418

1979 3,491 1,348 32,512 6,421 68,065 10,929 221 540 0 152 0 520 124,199

1980 1,458 708 637 4,084 14,425 207 0 0 73 0 0 200 21,792

1981 91 52 7,211 672 1,350 26,437 5,793 73 0 1,975 603 99 44,356

1982 654 3,323 3,582 1,605 18,291 6,545 642 70 0 366 229 894 36,201

1983 557 527 716 500 3,358 3,263 147 148 0 0 0 0 9,216

1984 2 209 6,528 111 0 0 0 0 122 651 90 4,438 12,151

1985 3,016 3,553 6,441 14,477 1,688 0 0 354 0 3,835 0 1,177 34,541

1986 834 4,172 1,684 2,279 11,482 21,334 1,774 916 25,770 3,074 1,490 4,433 79,242

1987 5,683 12,885 9,228 4,419 12,989 45,963 5,531 3,086 918 1,098 403 2,708 104,912

1988 1,701 2,156 1,419 937 1,262 7,796 1,754 691 992 0 0 601 19,308

1989 1,663 5,735 13,543 8,330 49,707 44,462 4,858 1,235 1,076 773 0 1,630 133,013

1990 3,572 1,977 14,020 47,877 66,299 13,298 410 1,591 0 970 1,117 0 151,132

1991 1,658 1,287 2,078 13,620 11,497 0 1,048 3,652 0 18,407 17,435 88,462 159,144

1992 38,356 55,454 38,726 17,069 22,392 31,399 11,517 609 0 0 164 58 215,745

1993 5,678 14,407 9,542 3,855 2,051 1,770 0 0 0 156 150 38 37,647

1994 589 2,948 1,918 1,228 2,388 3,085 1,292 507 89 4,131 12,456 7,396 38,027

1995 7,625 2,066 28,228 11,616 25,946 17,581 1,886 29 3,536 16 22 313 98,864

1996 1,232 202 1,188 1,459 664 1,343 476 3,198 1,157 492 1,590 0 13,001

1997 1,277 29,162 13,177 15,263 18,757 8,001 0 0 134 354 41 9,876 96,041

1998 19,610 21,243 44,172 4,593 5,374 2,108 1,764 2,320 2,141 0 15,577 7,491 126,393

1999 2,255 1,824 1,022 1,672 501 0 0 0 0 0 0 97 7,371

2000 146 599 452 189 468 32,210 0 2,820 1,646 1,931 6,165 3,460 50,086

2001 6,474 19,406 32,182 0 0 819 2,945 2,966 1,429 2,197 3,789 7,886 80,092

2002 5,960 8,259 15,481 10,410 8,421 2,581 1,964 2,902 1,200 3,971 3,173 2,003 66,325

2003 0 5,671 4,054 3,006 2,719 3,403 1,057 1,450 1,234 880 2,244 1,269 26,988

2004 2,783 4,795 5,552 13,681 11,583 25,794 11,026 11,628 9,056 2,678 31,971 11,747 142,294

2005 11,339 14,583 14,645 4,575 1,827 1,059 860 2,500 2,078 0 0 0 53,467

2006 324 616 23,150 654 1,301 85 111 0 0 649 9,832 4,955 41,677

2007 11,444 2,951 41,104 3,537 42,744 50,277 39,943 5,610 11,566 1,032 682 1,188 212,078

2008 1,356 1,612 12,217 16,624 2,649 595 367 1,288 258 846 1,024 356 39,192

2009 176 737 2,987 1,887 2,722 560 0 263 16,017 35,246 6,484 4,539 71,618

2010 22,235 17,956 15,856 5,054 1,803 0 0 216 35,651 0 108 714 99,593

2011 1,259 984 381 1,023 1,418 46 122 235 166 1,764 153 2,639 10,190

2012 24,755 9,370 25,755 2,219 1,520 952 0 0 273 0 1 0 64,845

2013 585 15 595 1,443 5,736 0 127 0 496 581 410 1,606 11,594

2014 202 215 198 216 3,561 11,928 220 158 0 0 0 0 16,698

2015 774 574 4,478 30,103 138,529 16,828 835 0 136 31,265 61,206 19,324 304,052

Min 0 0 0 0 0 0 0 0 0 0 0 0 2,457

Max 38,356 55,454 54,781 62,694 138,529 52,147 39,943 12,836 35,651 47,863 61,206 88,462 304,052

Average 4,388 6,474 8,866 9,628 14,676 8,657 2,253 1,146 2,263 3,815 3,740 4,201 70,108
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRAQ33 Gage Name Brazos River near Aquilla 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08093100

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 11,746 6,676 4,427 41,228 131,761 354,218 100,957 267,803 68,217 9,062 266,476 197,232 1,459,803

1941 58,622 282,131 165,165 292,832 1,327,583 773,405 213,978 214,894 107,647 702,082 228,190 46,163 4,412,692

1942 41,448 21,676 19,705 917,367 440,331 374,403 33,475 36,487 205,042 461,503 69,667 38,560 2,659,664

1943 22,374 25,946 65,390 85,320 52,235 95,592 14,821 3,358 16,140 5,343 2,188 5,095 393,802

1944 15,463 52,180 104,269 42,860 322,738 76,923 43,877 18,260 68,138 58,884 25,275 30,329 859,196

1945 62,140 177,421 358,784 412,950 82,789 86,820 278,759 24,987 14,612 173,287 15,092 10,735 1,698,376

1946 56,740 115,994 68,533 40,803 113,890 101,356 23,236 60,978 246,770 146,936 194,250 215,154 1,384,640

1947 63,146 33,797 69,929 62,167 484,548 82,457 15,335 12,593 18,421 43,554 17,679 95,119 998,745

1948 30,487 91,821 71,971 11,076 87,088 155,963 137,334 12,983 24,798 20,760 12,827 6,933 664,041

1949 6,293 51,556 76,255 60,823 658,075 237,978 38,993 8,144 92,814 91,817 24,547 8,884 1,356,179

1950 20,623 85,267 16,422 114,020 233,354 64,009 266,161 127,376 202,952 45,828 5,175 6,176 1,187,363

1951 2,106 14,092 9,161 1,533 137,740 253,490 24,136 26,652 31,102 3,720 5,191 9,438 518,361

1952 1,760 3,725 2,162 49,046 94,298 0 8,092 11,554 9,221 2,196 39,278 19,463 240,795

1953 8,359 2,358 15,546 18,814 139,261 0 260,986 90,426 5,343 267,289 31,526 8,479 848,387

1954 2,564 3,675 6,456 115,126 382,975 76,955 13,920 25,459 3,149 12,656 24,488 0 667,423

1955 846 11,093 19,150 23,663 346,117 242,987 64,961 33,980 336,631 521,474 17,994 6,643 1,625,539

1956 12,412 14,494 8,936 16,417 147,763 21,374 6,646 7,614 11,204 22,669 22,619 49,715 341,863

1957 4,734 242,843 26,410 733,104 2,981,239 712,033 100,498 23,570 43,713 217,096 222,614 55,837 5,363,691

1958 61,624 48,059 115,520 155,551 496,609 58,023 226,837 25,032 76,952 6,088 9,121 10,672 1,290,088

1959 3,371 14,432 14,696 22,173 56,340 200,916 138,382 32,211 10,147 679,372 29,150 77,076 1,278,266

1960 185,887 98,349 47,461 76,052 60,520 26,472 193,715 19,921 3,818 242,647 54,240 44,410 1,053,492

1961 227,212 170,116 91,001 31,417 40,428 321,883 263,648 48,539 66,298 93,980 57,938 40,746 1,453,206

1962 16,130 9,763 12,553 28,789 6,401 332,790 239,044 81,671 522,707 138,405 55,521 46,653 1,490,427

1963 16,041 12,508 20,197 137,333 131,298 210,999 20,741 1,900 12,725 21,868 46,435 5,337 637,382

1964 11,600 60,828 38,335 53,959 26,112 34,675 2,953 34,088 96,667 13,813 155,620 11,621 540,271

1965 32,470 123,612 26,578 66,126 689,887 60,831 9,441 41,017 56,896 74,190 20,064 15,935 1,217,047

1966 3,317 22,588 24,052 347,056 477,733 81,431 8,331 71,476 546,460 64,072 14,029 6,102 1,666,647

1967 9,942 10,450 15,739 62,755 41,107 139,907 170,429 34,708 63,255 15,852 10,219 19,655 594,018

1968 364,437 107,205 389,425 200,250 472,706 168,340 120,298 35,265 12,040 7,996 10,314 12,753 1,901,029

1969 11,299 25,223 165,424 211,483 826,765 97,326 27,604 21,738 158,767 60,652 54,994 91,595 1,752,870

1970 62,417 75,517 346,748 163,258 156,966 41,037 10,820 10,671 27,515 21,997 7,710 7,863 932,519

1971 9,566 10,328 7,847 23,998 61,768 82,910 39,162 264,129 146,281 280,196 71,689 256,927 1,254,801

1972 100,622 37,934 25,997 33,335 87,300 28,675 25,528 135,769 146,632 65,405 145,608 28,390 861,195

1973 75,526 87,818 115,416 314,615 86,801 250,287 98,039 52,097 31,519 97,615 24,852 17,176 1,251,761

1974 27,965 21,853 23,721 46,762 23,035 46,906 14,203 52,163 274,861 273,803 414,201 57,329 1,276,802

1975 75,626 273,194 63,803 177,167 132,703 252,848 61,454 60,407 41,697 3,461 1,797 1,733 1,145,890

1976 16,626 24,073 14,065 78,398 150,523 49,170 80,306 41,625 76,855 125,250 89,281 45,525 791,697

1977 40,279 82,256 368,533 296,028 148,604 63,811 18,903 0 4,368 0 6,394 5,811 1,034,987

1978 5,625 13,605 18,681 59,281 28,588 21,663 2,459 602,598 18,453 40,357 21,859 13,679 846,848

1979 21,338 26,230 176,345 131,746 438,404 158,673 41,423 35,664 15,979 22,204 2,106 24,177 1,094,289

1980 16,869 22,830 9,331 24,625 197,602 49,431 10,485 6,016 120,986 275,335 24,001 50,178 807,689

1981 14,192 16,531 89,040 93,001 50,910 279,186 27,189 34,137 15,144 1,088,921 162,659 28,488 1,899,398

1982 18,461 50,230 53,399 32,285 786,567 858,006 318,442 27,252 1,993 2,163 0 8,614 2,157,412

1983 0 23,326 32,028 19,278 143,813 44,816 11,691 2,496 1,302 89,373 23,179 0 391,302

1984 26,305 16,290 32,105 2,907 0 9,782 1,356 3,440 4,377 137,063 73,270 127,681 434,576

1985 141,753 72,603 166,950 187,178 182,099 139,139 41,668 17,387 11,703 149,084 23,573 9,917 1,143,054

1986 6,942 39,379 19,254 22,306 75,198 315,004 77,392 24,008 222,847 385,653 115,364 121,758 1,425,105

1987 104,803 187,746 267,429 95,124 243,949 572,096 82,855 24,331 19,062 6,923 8,577 41,071 1,653,966

1988 27,908 19,021 15,341 12,682 13,322 82,500 33,573 3,957 60,329 3,576 0 10,322 282,531

1989 14,335 72,510 111,597 61,746 734,040 646,299 30,350 48,382 113,973 16,935 5,019 8,426 1,863,612

1990 35,668 46,435 260,786 1,103,703 1,156,101 362,711 21,238 62,031 93,694 30,341 27,292 12,051 3,212,051

1991 57,634 34,407 21,858 82,309 185,937 491,671 52,964 122,744 94,884 370,418 202,431 1,295,910 3,013,167

1992 367,692 875,261 568,397 135,364 190,886 622,923 141,059 48,407 41,073 10,163 23,850 54,913 3,079,988

1993 42,288 161,456 184,979 90,935 71,791 79,402 15,926 22,418 25,748 143,416 16,689 28,231 883,279

1994 22,993 33,070 43,002 18,900 429,624 62,029 41,350 17,135 42,406 128,046 156,554 90,639 1,085,748

1995 65,057 23,929 134,174 108,485 307,859 255,802 68,419 360,055 93,732 17,239 8,394 15,089 1,458,234

1996 13,209 23,598 13,304 30,238 11,043 29,905 13,005 114,787 358,383 81,279 147,240 110,000 945,991

1997 36,700 685,791 356,584 309,263 307,574 242,383 101,728 36,157 15,075 3,292 3,853 53,521 2,151,921

1998 91,251 94,920 508,251 41,701 26,714 15,555 22,937 12,756 15,747 387 34,544 39,064 903,827

1999 18,376 13,959 88,687 36,005 52,908 148,816 7,290 0 0 0 0 1,899 367,940

2000 4,188 6,050 51,872 21,924 17,812 251,579 15,982 12,260 7,157 24,568 94,463 27,647 535,502

2001 66,951 389,445 483,886 97,766 62,322 15,946 12,825 15,754 11,033 17,394 31,322 43,076 1,247,720

2002 32,868 40,779 160,769 158,596 112,104 43,792 103,857 23,675 5,218 42,122 31,199 26,324 781,303

2003 8,653 37,499 39,270 22,965 13,952 107,381 13,885 6,304 21,089 10,625 15,173 7,909 304,705

2004 13,832 51,797 74,068 102,542 80,412 267,987 150,124 166,148 55,447 44,634 407,108 124,191 1,538,290

2005 93,004 99,029 121,630 38,355 20,210 33,705 6,886 324,319 53,980 28,825 9,727 13,377 843,047

2006 13,241 15,632 77,425 27,750 129,259 15,871 3,657 4,597 5,512 63,171 39,052 17,410 412,577

2007 30,895 17,546 217,877 222,355 474,870 1,143,727 818,603 202,028 115,644 24,921 11,623 16,615 3,296,704

2008 16,341 26,733 171,886 217,950 79,963 37,889 4,706 28,681 37,201 20,465 18,685 8,344 668,844

2009 10,088 14,075 20,733 21,269 20,367 30,774 29,972 28,897 56,401 238,137 56,378 38,276 565,367

2010 130,413 284,710 186,127 409,164 154,177 26,450 134,455 29,307 200,055 40,508 18,647 13,368 1,627,381

2011 9,629 11,519 11,713 23,378 13,696 5,365 2,448 5,170 8,402 70,346 8,868 16,578 187,112

2012 270,831 86,832 263,488 31,334 3,031 27,283 1,247 19,951 55,637 18,333 3,148 85 781,200

2013 15,086 2,737 9,720 17,404 9,027 24,333 47,965 5,295 8,660 7,168 0 12,428 159,823

2014 859 6,024 4,545 2,113 18,154 127,903 18,021 5,114 21,809 13,684 6,227 6,144 230,597

2015 10,620 7,845 30,933 136,898 1,242,423 640,564 208,901 20,648 9,287 175,807 546,809 396,743 3,427,478

Min 0 2,358 2,162 1,533 0 0 1,247 0 0 0 0 0 159,823

Max 367,692 875,261 568,397 1,103,703 2,981,239 1,143,727 818,603 602,598 546,460 1,088,921 546,809 1,295,910 5,363,691

Average 48,036 81,635 107,016 129,164 268,738 191,415 80,978 60,472 78,182 117,575 64,252 59,571 1,287,033
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Appendix B - Naturalized Flows

NATURALIZED FLOW -AQAQ34 Gage Name Aquilla Creek near Aquilla 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08093500

UNITS: ACRE-FEET

Gage Name Aquilla Creek above Aquilla 

Gage Number 08093360

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 0 60 0 20,495 1,044 16,796 13,809 0 0 0 35,234 26,228 113,666

1941 8,222 35,990 9,688 39,854 24,917 25,249 15,288 2,799 48 5,145 728 1,587 169,515

1942 1,034 764 1,188 88,899 20,117 14,300 1,698 3,267 21,517 10,921 3,980 4,252 171,937

1943 1,943 1,117 2,677 9,774 22,345 1,353 13 0 1,777 615 0 208 41,822

1944 2,518 10,688 5,511 10,043 82,956 5,240 82 0 0 140 349 9,423 126,950

1945 18,218 35,097 44,007 49,884 2,669 15,828 36,730 272 41 183 1,408 117 204,454

1946 4,446 12,168 17,381 11,030 23,748 6,551 21 0 298 5 1,866 6,653 84,167

1947 12,267 2,864 6,551 19,669 6,497 2,906 0 0 108 0 0 1,298 52,160

1948 670 1,187 1,185 1,838 17,469 1,733 6,603 0 0 0 0 0 30,685

1949 3,354 2,978 2,557 8,030 9,752 4,789 448 241 0 0 0 0 32,149

1950 0 9,279 593 9,580 2,426 57 953 0 2,622 0 0 0 25,510

1951 0 10 0 1,825 742 29,094 0 0 1,592 0 0 0 33,263

1952 0 680 271 22,567 19,802 283 0 0 0 0 5,375 22,866 71,844

1953 1,377 429 4,664 9,081 24,140 0 148 382 1,815 496 300 76 42,908

1954 45 0 0 393 5,937 0 0 0 0 4,828 1,334 0 12,537

1955 0 1,224 1,421 724 8,462 3,301 293 775 0 0 0 0 16,200

1956 0 1 0 855 12,146 0 0 0 0 880 1,402 134 15,418

1957 11 602 428 72,085 38,813 6,692 179 0 0 17,158 14,228 2,009 152,205

1958 3,026 2,440 11,296 19,816 64,835 250 2,775 1,220 2,568 0 11 29 108,266

1959 28 3,974 595 5,843 18,827 26,043 1,628 1 191 21,962 731 9,070 88,893

1960 20,131 3,941 1,880 5,614 11,868 5,707 177 91 0 837 0 28,956 79,202

1961 54,695 36,397 7,981 2,272 1,334 25,987 21,023 215 763 1,918 20,895 10,046 183,526

1962 1,841 2,094 1,066 2,436 3,608 28,547 412 17 3,472 13,813 275 937 58,518

1963 644 298 238 988 1,397 0 0 0 0 0 0 0 3,565

1964 130 68 1,314 338 0 0 0 0 4,813 0 12,889 58 19,610

1965 3,169 14,810 1,097 608 72,933 987 0 0 164 53 1,648 275 95,744

1966 183 1,070 744 71,450 23,351 605 17 1,915 493 0 0 0 99,828

1967 0 0 108 6,519 3,623 3,695 1,675 0 621 25,017 4,477 5,327 51,062

1968 23,788 7,073 24,650 12,512 123,995 11,730 569 0 105 1,194 2,374 3,930 211,920

1969 303 3,214 12,566 3,878 75,769 444 0 0 8 108 0 811 97,101

1970 203 9,827 21,868 4,009 1,728 165 0 0 189 14,981 480 187 53,637

1971 106 982 73 83 12,708 353 1,365 613 1,505 45,853 2,091 30,261 95,993

1972 9,199 2,608 2,370 1,243 6,781 94 7,817 93 680 5,321 2,015 316 38,537

1973 11,037 5,618 19,075 52,432 8,431 52,546 15,095 312 9,669 31,197 3,380 1,421 210,213

1974 2,241 2,308 873 394 2,409 6,004 25 4,985 14,276 23,864 19,674 4,690 81,743

1975 5,796 27,774 7,335 35,649 58,097 3,116 257 19 31 0 0 39 138,113

1976 35 58 742 20,854 20,198 14,662 47,498 132 992 2,661 364 7,175 115,371

1977 3,365 19,938 33,138 66,321 3,359 830 191 0 259 0 0 0 127,401

1978 0 1,206 912 1,018 4,487 0 0 0 0 0 0 31 7,654

1979 311 1,387 17,462 8,512 40,835 17,801 1,411 638 0 31 0 546 88,934

1980 5,223 2,386 1,227 17,881 30,233 34 0 0 118 29 38 943 58,112

1981 155 102 2,315 580 3,012 86,667 1,440 0 209 1,101 188 148 95,917

1982 82 1,165 1,885 440 18,422 11,801 828 0 0 0 0 380 35,003

1983 206 8,323 7,694 379 1,030 815 916 841 911 868 555 0 22,538

1984 212 233 7,957 330 0 0 0 0 0 15,832 2,015 19,064 45,643

1985 12,298 6,983 17,591 2,605 249 318 0 0 3,122 8,338 138 19,236 70,878

1986 572 8,043 884 565 7,856 26,978 1,098 0 2,211 7,417 2,547 9,292 67,463

1987 7,242 11,708 7,567 2,307 13,635 41,451 609 203 2,912 0 5,482 19,122 112,238

1988 4,111 6,842 6,704 1,718 0 2,470 0 0 795 0 816 260 23,716

1989 2,054 10,064 8,635 3,511 36,002 28,364 4,552 864 0 0 0 0 94,046

1990 8,399 16,841 29,176 40,348 20,446 0 0 0 0 0 229 0 115,439

1991 2,602 2,323 632 6,492 8,673 0 176 11,229 432 28,880 2,718 91,490 155,647

1992 34,635 57,697 30,441 0 36,839 19,027 0 3,198 0 0 1,931 8,247 192,015

1993 2,506 27,913 14,896 6,608 7,093 7,390 729 11 0 28,170 0 1,292 96,608

1994 1,167 15,211 11,484 1,358 27,185 4,375 0 149 239 6,653 12,993 30,733 111,547

1995 10,444 2,136 28,079 49,519 75,049 20,608 6,882 3,300 1,592 6,233 0 0 203,842

1996 416 696 314 2,057 160 0 0 3,260 2,144 1,203 11,825 5,566 27,641

1997 8,672 56,505 30,873 36,144 908 2,246 233 574 0 4,779 323 51,021 192,278

1998 35,987 14,936 30,084 1,715 51 0 1,134 0 0 4,354 22,606 37,676 148,543

1999 6,921 2,132 1,926 4,084 889 570 0 0 0 0 0 302 16,824

2000 26 324 2,057 914 144 51,867 0 52 0 173 6,308 4,329 66,194

2001 7,682 23,612 31,609 2,073 9,539 0 1,329 0 0 3,253 5,719 20,285 105,101

2002 2,413 12,600 13,533 6,763 2,268 214 0 0 25 809 0 8,045 46,670

2003 1,102 7,032 4,368 1,071 499 103 458 298 0 9,773 0 172 24,876

2004 18,650 11,834 7,699 21,170 0 13,682 4,737 4,418 3,715 21,258 62,517 0 169,680

2005 10,186 12,993 13,819 4,814 1,308 227 0 0 0 0 0 21 43,368

2006 295 0 5,623 126 0 0 487 1,218 903 0 0 0 8,652

2007 4,050 3,820 70,119 19,292 41,123 69,891 13,240 2,445 19,927 0 0 720 244,627

2008 430 1,545 23,915 39,516 6,375 0 864 0 948 1,138 11 0 74,742

2009 0 602 12,716 9,617 2,038 0 0 0 8,838 98,641 7,989 4,783 145,224

2010 29,730 25,040 17,052 4,802 1,423 0 1,029 0 39,882 1,385 182 0 120,525

2011 2,241 1,690 1,056 848 222 0 0 0 0 1,771 64 809 8,701

2012 21,259 10,892 38,658 4,889 146 435 0 0 0 0 0 0 76,279

2013 4,258 231 348 473 774 0 900 0 965 6,010 336 4,285 18,580

2014 0 251 838 655 8,410 12,326 0 0 79 0 0 0 22,559

2015 2,652 616 11,447 7,344 127,485 30,370 1,092 0 0 40,876 54,784 41,528 318,194

Min 0 0 0 0 0 0 0 0 0 0 0 0 3,565

Max 54,695 57,697 70,119 88,899 127,485 86,667 47,498 11,229 39,882 98,641 62,517 91,490 318,194

Average 5,832 8,257 10,010 13,190 18,079 10,079 2,907 659 2,113 6,949 4,471 7,351 89,896
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Appendix B - Naturalized Flows

NATURALIZED FLOW - NBHI35 Gage Name North Bosque River at Hico 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08094800

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 26 28 10 1,632 363 6,138 231 326 56 0 12,565 10,891 32,266

1941 3,991 20,719 10,354 19,780 26,231 16,758 8,555 12,818 1,065 3,149 1,015 1,161 125,595

1942 763 567 490 25,202 17,361 22,727 1,744 1,510 16,609 15,743 3,729 3,296 109,741

1943 1,974 1,197 1,946 2,101 4,021 675 259 26 1,159 66 15 181 13,619

1944 1,610 4,466 2,972 3,356 17,928 1,863 335 190 377 632 267 1,339 35,332

1945 5,190 10,044 18,117 29,206 5,773 7,589 15,278 840 545 3,632 836 631 97,679

1946 1,571 5,226 8,814 3,499 9,529 3,150 360 174 1,481 317 4,001 1,782 39,903

1947 2,546 1,494 4,689 2,848 2,150 322 69 55 95 64 93 1,217 15,642

1948 581 9,421 1,917 486 5,434 3,097 1,926 176 782 41 44 271 24,177

1949 297 1,319 1,444 5,435 9,860 1,258 253 28 48 884 68 291 21,184

1950 418 3,748 549 1,334 698 570 2,759 50 5,692 195 111 134 16,257

1951 114 186 120 365 1,073 2,012 13 0 0 0 0 0 3,882

1952 0 0 0 3,912 10,301 435 9 0 0 0 1,344 418 16,419

1953 258 109 535 501 3,844 27 193 125 200 644 39 26 6,501

1954 27 25 13 601 262 834 0 0 0 569 380 0 2,711

1955 0 41 49 533 8,521 1,499 75 0 2,102 251 0 0 13,072

1956 0 101 0 230 12,908 52 0 0 0 0 133 356 13,779

1957 0 18 209 55,603 40,344 3,440 714 71 22 4,954 6,708 2,573 114,653

1958 4,233 4,196 7,121 7,303 20,850 1,174 3,802 183 193 162 138 180 49,531

1959 167 261 100 294 213 3,180 2,298 139 509 22,084 1,734 3,132 34,109

1960 11,544 4,814 2,884 3,008 2,841 649 632 215 63 371 136 2,739 29,894

1961 20,016 17,352 4,869 2,173 1,363 5,589 4,387 493 676 11,905 2,414 2,738 73,973

1962 402 312 213 586 0 486 79 0 3,591 7,316 306 99 13,390

1963 49 6 13 1,188 3,909 2,565 14 0 0 0 856 0 8,600

1964 1,558 1,257 964 8,167 267 0 1 369 10,347 1,791 7,984 276 32,981

1965 771 7,478 861 726 34,331 1,558 158 255 0 281 263 53 46,735

1966 65 771 11 4,976 6,180 3,694 468 1,523 2,796 289 271 137 21,181

1967 147 97 118 316 413 19 582 42 434 0 12 0 2,180

1968 19,899 2,865 21,001 6,705 31,523 2,703 2,457 2,284 273 185 173 136 90,204

1969 163 166 977 6,678 12,904 993 5,206 1,743 78 4,222 623 3,008 36,761

1970 2,332 6,156 18,508 9,704 10,635 7,203 760 414 2,538 805 319 349 59,723

1971 230 242 163 179 4,181 1,366 824 635 166 9,352 741 10,653 28,732

1972 3,270 970 663 2,531 2,588 377 2,511 523 263 345 132 129 14,302

1973 414 1,468 2,464 29,982 4,351 3,739 3,366 907 314 5,942 369 300 53,616

1974 470 181 147 158 234 195 242 194 2,178 4,175 3,785 885 12,844

1975 843 6,122 1,607 8,349 1,754 908 467 365 173 0 0 70 20,658

1976 0 0 0 1,883 3,557 3,046 1,144 626 568 1,858 286 648 13,616

1977 297 608 15,944 25,895 26,254 1,918 686 571 267 20 147 167 72,774

1978 126 142 82 100 2,167 602 12 0 126 0 0 0 3,357

1979 867 114 997 1,376 23,343 809 402 628 63 0 0 165 28,764

1980 300 141 151 334 3,826 56 138 171 9 0 0 0 5,126

1981 0 0 0 0 0 1,408 519 88 0 1,431 543 0 3,989

1982 50 169 131 7 7,502 7,924 1,411 280 47 0 55 115 17,691

1983 62 94 304 194 1,929 2,141 246 93 0 405 0 67 5,535

1984 18 220 2,772 108 145 11 128 59 0 1,836 126 2,171 7,594

1985 1,948 540 1,801 3,166 4,019 3,771 406 57 28 1,552 23 0 17,311

1986 0 64 35 154 8,238 43,903 615 243 7,408 641 482 1,112 62,895

1987 1,535 6,064 7,841 2,348 25,399 24,808 3,315 697 368 175 191 173 72,914

1988 138 130 71 63 154 10,806 542 69 3 483 300 63 12,822

1989 388 2,702 12,693 8,455 32,440 36,135 1,764 5,946 1,692 397 223 207 103,042

1990 329 333 4,321 29,987 47,073 3,429 959 1,611 275 127 256 312 89,012

1991 483 249 185 754 2,933 1,513 599 13,582 8,089 21,240 11,067 78,927 139,621

1992 24,965 43,107 12,871 5,262 6,652 8,430 2,087 1,196 1,923 152 2,000 5,568 114,213

1993 4,290 16,971 11,130 7,738 2,749 4,669 1,042 327 1,871 5,769 653 325 57,534

1994 913 1,476 1,057 4,280 45,165 5,153 1,569 594 1,987 3,437 8,449 5,850 79,930

1995 5,548 3,240 6,050 8,254 18,156 11,617 3,254 33,972 2,814 873 952 483 95,213

1996 308 200 186 715 525 3,609 483 13,640 15,696 4,084 8,149 4,888 52,483

1997 2,590 66,529 62,440 28,140 20,420 26,008 4,551 1,777 519 535 717 1,465 215,691

1998 5,420 6,835 32,524 3,700 3,327 996 451 94 33 61 2,257 480 56,178

1999 470 406 533 863 531 478 159 33 8 0 23 21 3,523

2000 13 5 0 36 5 6,755 40 3 0 218 2,415 251 9,739

2001 2,519 8,531 18,763 3,209 2,635 531 179 8 195 114 953 2,657 40,292

2002 3,595 5,189 7,935 5,606 2,640 630 1,892 175 41 327 139 720 28,888

2003 520 1,740 2,194 939 620 2,743 137 30 1,962 4,389 438 298 16,008

2004 737 2,262 2,281 11,150 11,346 16,907 2,418 7,176 665 1,061 22,662 6,744 85,406

2005 5,459 12,140 11,804 2,828 1,527 948 244 231 79 61 43 73 35,436

2006 305 269 2,460 250 599 19 24 0 0 0 0 0 3,925

2007 82 56 9,466 3,598 29,551 60,502 41,440 3,850 10,264 1,151 923 904 161,786

2008 734 706 2,256 7,044 3,332 502 177 77 64 223 195 76 15,383

2009 62 37 654 540 647 148 34 101 1,477 16,243 3,384 1,890 25,215

2010 17,539 15,431 11,378 5,269 1,710 739 1,306 287 6,104 314 270 329 60,675

2011 475 297 215 158 254 64 1 0 0 2,065 39 144 3,711

2012 10,824 6,089 13,708 1,450 1,459 470 10 0 0 0 0 0 34,008

2013 259 96 34 140 10 33 51 0 161 297 12 242 1,335

2014 93 51 30 26 753 1,535 84 0 0 0 0 10 2,581

2015 224 213 825 2,153 52,302 12,331 2,009 212 84 12,549 24,205 13,928 121,034

Min 0 0 0 0 0 0 0 0 0 0 0 0 1,335

Max 24,965 66,529 62,440 55,603 52,302 60,502 41,440 33,972 16,609 22,084 24,205 78,927 215,691

Average 2,374 4,169 4,908 5,629 9,356 5,486 1,810 1,515 1,575 2,427 1,897 2,381 43,527
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NBCL36 Gage Name North Bosque River near Clifton 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08095000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 104 113 39 6,528 1,452 24,553 924 1,305 225 0 50,259 43,563 129,065

1941 15,965 82,876 41,414 79,121 104,923 67,030 34,218 51,272 4,261 12,595 4,058 4,645 502,378

1942 3,052 2,266 1,961 100,808 69,445 90,906 6,977 6,041 66,437 62,973 14,917 13,182 438,965

1943 7,895 4,787 7,785 8,403 16,085 2,701 1,036 104 4,634 264 61 722 54,477

1944 6,440 17,863 11,886 13,424 71,711 7,451 1,339 758 1,508 2,527 1,066 5,354 141,327

1945 20,760 40,174 72,469 116,825 23,091 30,355 61,110 3,358 2,181 14,526 3,345 2,523 390,717

1946 6,283 20,904 35,254 13,996 38,114 12,600 1,441 696 5,923 1,267 16,005 7,128 159,611

1947 10,185 5,975 18,757 11,392 8,599 1,289 276 219 380 255 372 4,869 62,568

1948 2,323 37,685 7,669 1,943 21,736 12,389 7,705 705 3,129 165 175 1,084 96,708

1949 1,189 5,275 5,777 21,739 39,439 5,032 1,013 113 191 3,534 271 1,162 84,735

1950 1,673 14,992 2,194 5,336 2,792 2,280 11,035 201 22,768 779 442 537 65,029

1951 457 742 479 1,458 4,291 8,047 52 0 0 0 0 0 15,526

1952 0 0 0 15,649 41,204 1,739 35 0 0 0 5,377 1,672 65,676

1953 1,033 434 2,140 2,003 15,376 108 771 500 801 2,577 157 105 26,005

1954 107 99 53 2,405 1,047 3,336 0 0 0 2,275 1,521 0 10,843

1955 0 162 197 2,133 34,085 5,996 301 0 8,409 1,003 0 0 52,286

1956 0 403 0 919 51,633 206 0 0 0 0 533 1,422 55,116

1957 0 72 835 222,410 161,374 13,760 2,854 284 86 19,815 26,832 10,291 458,613

1958 16,931 16,782 28,482 29,210 83,401 4,696 15,206 730 771 647 551 718 198,125

1959 666 1,043 400 1,175 853 12,721 9,191 554 2,036 88,335 6,935 12,527 136,436

1960 46,177 19,255 11,535 12,033 11,363 2,594 2,526 858 252 1,485 543 10,956 119,577

1961 80,062 69,408 19,476 8,691 5,453 22,354 17,546 1,970 2,702 47,621 9,654 10,953 295,890

1962 6,152 4,180 4,108 6,435 4,418 5,047 1,590 317 7,972 13,361 1,615 2,033 57,228

1963 1,272 771 498 1,602 3,503 4,738 316 5 0 0 12,336 212 25,253

1964 5,994 4,903 14,513 25,213 2,559 1,367 10 108 19,857 3,757 15,050 1,721 95,052

1965 5,986 43,302 6,965 3,692 135,810 8,886 1,454 1,045 467 2,558 1,686 1,142 212,993

1966 993 2,538 1,438 45,889 31,051 13,318 922 4,313 12,035 1,595 997 1,161 116,250

1967 971 637 1,019 6,565 1,174 2,567 2,866 314 1,121 194 226 755 18,409

1968 71,052 16,840 67,801 23,363 148,201 19,393 49,094 5,432 1,756 1,174 1,800 2,079 407,985

1969 1,383 1,683 4,250 23,271 70,788 4,416 5,286 2,817 666 19,555 4,146 8,527 146,788

1970 10,285 30,110 73,544 28,141 19,439 10,905 2,035 841 11,323 3,687 1,424 1,407 193,141

1971 1,281 1,149 1,170 1,811 5,171 2,015 2,105 2,552 665 74,115 5,376 61,136 158,546

1972 21,328 7,878 4,132 4,832 5,924 1,602 3,524 1,831 1,987 3,362 1,665 1,280 59,345

1973 6,781 12,006 14,824 61,974 13,050 12,147 7,265 2,099 1,067 8,839 1,831 1,425 143,308

1974 2,948 1,965 1,482 866 929 339 273 277 11,884 11,127 15,376 6,068 53,534

1975 5,841 39,996 10,884 38,840 11,652 4,513 4,972 2,650 2,145 517 383 609 123,002

1976 474 472 456 4,341 15,454 11,722 6,192 835 2,229 3,468 1,795 3,662 51,100

1977 3,214 5,910 53,189 135,316 73,817 7,668 2,233 1,607 867 607 514 612 285,554

1978 652 966 689 790 4,808 1,206 221 81 0 38 140 141 9,732

1979 2,468 1,574 25,785 15,603 70,450 11,719 2,375 3,907 1,116 696 594 1,205 137,492

1980 2,792 1,477 1,038 1,720 10,025 1,230 410 324 1,556 352 244 743 21,911

1981 545 448 4,648 1,507 1,804 27,878 6,908 469 516 3,243 1,626 672 50,264

1982 862 2,471 5,469 3,810 46,524 18,538 5,516 671 114 145 41 349 84,510

1983 514 638 889 73 2,236 4,804 187 78 0 0 0 0 9,419

1984 49 483 6,913 372 37 0 110 58 2 4,118 594 3,716 16,452

1985 6,182 3,483 9,755 4,963 7,333 5,192 535 167 238 2,441 184 194 40,667

1986 204 754 281 265 12,657 87,904 2,702 635 26,729 4,623 3,113 10,924 150,791

1987 12,284 18,647 24,472 7,814 49,698 63,631 6,957 1,968 1,532 604 1,334 1,947 190,888

1988 1,322 1,581 1,180 776 591 50,535 909 226 2,355 1,135 332 591 61,533

1989 1,758 10,276 47,226 16,606 72,370 90,105 7,449 10,473 3,078 1,209 1,129 1,008 262,687

1990 1,465 2,481 15,299 139,046 90,803 10,319 2,556 4,068 1,066 776 1,184 758 269,821

1991 2,315 1,435 1,339 10,251 15,113 17,102 974 14,335 7,112 48,987 25,398 450,470 594,831

1992 86,105 214,690 80,679 18,349 28,069 23,968 6,233 3,436 3,509 1,192 3,619 10,423 480,272

1993 7,648 41,586 33,115 19,724 10,681 8,427 2,666 645 1,980 7,662 1,566 1,377 137,077

1994 1,640 3,393 3,276 4,831 131,288 10,643 2,873 1,246 5,688 14,024 23,120 32,226 234,248

1995 23,255 11,481 27,283 66,263 89,277 58,914 6,506 76,140 6,031 3,678 2,420 2,211 373,459

1996 1,851 1,640 1,257 2,222 590 7,214 824 28,612 21,843 7,491 17,255 16,525 107,324

1997 14,846 180,572 100,494 73,710 48,438 67,650 8,126 3,044 1,199 2,638 1,447 6,611 508,775

1998 11,699 25,298 164,702 12,681 6,368 2,732 958 566 917 611 3,550 4,559 234,641

1999 1,880 1,623 2,132 3,452 2,123 1,911 635 130 32 0 91 83 14,092

2000 52 21 0 142 20 27,019 160 11 0 870 9,659 1,003 38,957

2001 10,076 34,122 75,053 12,836 10,541 2,122 714 32 778 456 3,810 10,629 161,169

2002 14,381 20,754 31,738 22,423 10,560 2,520 7,567 700 163 1,309 557 2,878 115,550

2003 2,080 6,958 8,774 3,754 2,480 10,973 549 120 7,846 17,555 1,752 1,190 64,031

2004 2,947 9,047 9,124 44,600 45,383 67,626 9,671 28,702 2,659 4,242 90,647 26,977 341,625

2005 21,837 48,561 47,217 11,310 6,108 3,791 974 925 316 242 172 292 141,745

2006 1,218 1,074 9,839 999 2,395 77 97 0 1 0 0 0 15,700

2007 328 223 37,862 14,392 118,203 242,009 165,759 15,399 41,057 4,604 3,692 3,615 647,143

2008 2,936 2,822 9,022 28,174 13,328 2,006 709 306 254 891 779 304 61,531

2009 246 146 2,614 2,161 2,587 593 135 403 5,908 64,972 13,535 7,560 100,860

2010 70,156 61,722 45,512 21,077 6,838 2,954 5,225 1,147 24,416 1,256 1,080 1,317 242,700

2011 1,901 1,188 859 630 1,014 256 5 0 0 8,259 156 575 14,843

2012 43,295 24,354 54,831 5,798 5,836 1,879 38 0 0 0 0 0 136,031

2013 1,035 385 137 561 39 130 203 0 642 1,189 48 969 5,338

2014 370 204 121 104 3,010 6,139 336 0 0 0 0 41 10,325

2015 897 851 3,299 8,612 209,207 49,325 8,037 847 337 50,194 96,818 55,710 484,134

Min 0 0 0 73 20 0 0 0 0 0 0 0 5,338

Max 86,105 214,690 164,702 222,410 209,207 242,009 165,759 76,140 66,437 88,335 96,818 450,470 647,143

Average 9,518 16,514 18,724 22,002 32,753 18,866 7,007 3,902 4,917 8,846 6,855 11,672 161,575
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NBVM37 Gage Name North Bosque River At Valley Mills

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08095200

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 123 134 46 7,742 1,722 29,120 1,096 1,548 267 0 59,607 51,666 153,071

1941 18,934 98,291 49,117 93,838 124,439 79,498 40,583 60,809 5,054 14,938 4,813 5,509 595,820

1942 3,620 2,687 2,326 119,558 82,362 107,815 8,275 7,165 78,794 74,686 17,692 15,634 520,612

1943 9,363 5,677 9,233 9,966 19,077 3,203 1,229 123 5,496 313 72 856 64,610

1944 7,638 21,186 14,097 15,921 85,049 8,837 1,588 899 1,788 2,997 1,264 6,350 167,614

1945 24,621 47,646 85,948 138,554 27,386 36,001 72,476 3,983 2,587 17,228 3,967 2,992 463,390

1946 7,452 24,792 41,811 16,599 45,203 14,944 1,709 825 7,025 1,503 18,982 8,454 189,299

1947 12,079 7,086 22,246 13,511 10,198 1,529 327 260 451 302 441 5,775 74,206

1948 2,755 44,694 9,095 2,304 25,779 14,693 9,138 836 3,711 196 208 1,286 114,696

1949 1,410 6,256 6,852 25,782 46,775 5,968 1,201 134 227 4,191 321 1,378 100,496

1950 1,984 17,781 2,602 6,328 3,311 2,704 13,088 238 27,003 924 524 637 77,124

1951 542 880 568 1,729 5,089 9,544 62 0 0 0 0 0 18,414

1952 0 0 0 18,560 48,868 2,062 42 0 0 0 6,377 1,983 77,892

1953 1,225 515 2,538 2,376 18,236 128 914 593 950 3,056 186 125 30,842

1954 127 117 63 2,852 1,242 3,956 0 0 0 2,698 1,804 0 12,860

1955 0 192 234 2,530 40,425 7,111 357 0 9,973 1,190 0 0 62,011

1956 0 478 0 1,090 61,237 244 0 0 0 0 632 1,686 65,368

1957 0 85 990 263,778 191,390 16,319 3,385 337 102 23,501 31,823 12,205 543,915

1958 20,080 19,903 33,780 34,643 98,914 5,569 18,034 866 914 767 653 852 234,976

1959 790 1,237 474 1,394 1,012 15,087 10,901 1,045 4,647 174,193 9,738 16,527 237,044

1960 57,584 26,898 17,111 13,192 11,967 3,597 5,735 1,415 693 4,208 1,184 20,258 163,842

1961 112,650 86,685 29,770 12,202 7,720 25,614 29,611 5,178 4,960 74,696 18,636 19,621 427,343

1962 10,707 6,998 6,322 7,426 7,214 6,851 2,621 743 13,350 12,117 2,143 2,660 79,152

1963 1,789 1,122 893 1,370 4,265 4,629 425 32 44 118 12,851 361 27,899

1964 6,203 6,318 16,158 26,593 2,604 3,440 84 1,216 27,668 4,217 24,100 3,167 121,768

1965 8,371 54,049 10,798 5,879 199,636 17,119 3,490 2,623 1,429 3,557 4,363 2,417 313,731

1966 2,137 4,393 3,337 64,292 42,880 15,997 2,092 6,685 13,336 2,459 1,686 2,101 161,395

1967 1,638 1,127 1,800 8,597 1,903 4,381 3,288 634 1,531 472 492 1,427 27,290

1968 81,604 20,644 72,632 27,872 170,610 23,163 43,787 8,523 3,723 2,397 2,744 3,003 460,702

1969 2,208 2,608 5,486 31,708 90,643 6,562 6,273 3,679 1,199 21,023 5,915 11,099 188,403

1970 12,522 32,169 84,065 31,850 22,116 13,584 2,368 1,278 13,254 4,883 1,878 1,904 221,871

1971 1,860 1,600 1,348 2,289 4,809 2,239 2,553 2,726 660 82,890 7,169 66,419 176,562

1972 24,658 9,778 5,600 5,251 7,391 2,082 4,248 1,992 2,012 3,457 1,919 1,434 69,822

1973 7,395 12,836 16,882 65,235 17,479 14,933 9,132 2,549 1,564 10,773 3,398 2,767 164,943

1974 4,073 2,938 2,383 1,513 1,455 647 488 530 18,179 13,277 20,104 8,162 73,749

1975 8,373 50,033 13,390 47,506 19,054 8,142 6,896 4,039 3,102 1,130 1,022 1,442 164,129

1976 1,229 1,009 1,125 5,607 18,749 18,321 13,281 2,100 3,318 4,317 3,137 5,306 77,499

1977 5,114 9,289 81,120 142,275 115,584 10,182 3,631 2,511 1,587 1,046 1,242 1,112 374,693

1978 1,086 1,545 1,014 1,015 5,675 1,718 243 110 49 73 629 215 13,372

1979 3,410 2,445 32,006 22,312 76,507 19,390 4,451 4,601 1,767 1,493 1,399 1,766 171,547

1980 3,346 1,932 1,712 2,567 12,792 2,066 555 514 1,836 711 522 1,564 30,117

1981 991 954 5,559 2,364 2,233 65,965 8,795 1,076 1,601 4,886 2,664 1,446 98,534

1982 1,589 3,711 9,042 5,402 51,878 21,386 6,388 972 312 369 448 762 102,259

1983 993 959 1,348 759 2,357 5,386 423 234 54 138 128 273 13,052

1984 294 729 7,806 300 136 14 101 224 0 7,757 1,344 5,108 23,813

1985 8,044 4,522 13,698 6,562 13,562 9,202 738 435 506 3,106 649 1,054 62,078

1986 1,007 2,371 851 1,114 12,919 87,269 2,792 654 20,482 5,225 4,072 11,753 150,509

1987 13,406 19,289 29,789 8,405 49,212 77,130 8,469 2,466 2,171 1,138 1,920 3,065 216,460

1988 2,088 3,171 1,858 1,241 1,006 52,233 1,509 586 3,710 1,507 634 827 70,370

1989 2,082 11,073 44,588 19,486 74,985 95,634 9,579 13,171 3,539 1,906 1,642 1,601 279,286

1990 2,113 4,004 22,247 130,600 104,797 11,500 2,094 4,988 1,696 1,189 1,742 1,367 288,337

1991 2,808 1,857 1,711 10,816 17,164 17,871 1,265 14,264 7,956 53,314 32,504 459,004 620,534

1992 107,925 296,311 130,534 30,028 37,194 39,274 10,857 4,684 4,792 1,770 4,831 12,400 680,600

1993 8,763 59,716 44,809 27,294 15,159 10,905 4,305 1,430 4,504 9,271 2,203 2,287 190,646

1994 2,866 4,750 4,574 5,049 145,140 11,440 2,720 1,280 6,185 16,140 26,048 35,392 261,584

1995 26,094 10,274 31,225 100,339 145,708 84,684 13,849 99,910 8,233 3,594 3,807 3,321 531,038

1996 2,352 2,585 1,580 2,542 1,917 11,459 1,329 34,723 32,224 9,307 22,081 24,217 146,316

1997 21,828 241,390 146,094 108,499 73,097 93,574 14,671 4,050 1,979 3,289 1,762 10,599 720,832

1998 17,234 32,123 175,981 19,552 10,142 4,355 1,833 1,262 2,438 1,609 4,537 11,372 282,438

1999 4,465 3,421 4,273 4,896 2,144 2,363 1,278 329 231 210 150 307 24,067

2000 344 258 411 427 336 29,552 207 12 0 1,974 15,919 999 50,439

2001 11,562 44,948 107,941 22,405 16,535 2,953 1,257 550 1,190 1,597 10,329 15,306 236,573

2002 17,178 28,879 37,174 27,520 11,148 3,510 8,871 1,308 748 1,813 976 4,019 143,144

2003 3,190 8,194 10,812 5,121 4,634 12,463 1,339 644 9,047 25,899 3,498 2,588 87,429

2004 5,711 14,801 16,429 55,800 58,682 79,764 14,589 31,861 4,418 6,093 118,522 34,440 441,110

2005 28,540 59,947 66,596 18,369 9,062 4,966 1,790 1,803 1,028 287 204 346 192,938

2006 1,445 1,274 11,669 1,185 2,840 91 115 0 1 0 0 0 18,620

2007 389 264 44,904 17,069 140,189 287,023 196,590 23,799 62,181 6,691 5,845 5,949 790,893

2008 4,372 3,709 13,708 32,636 19,114 2,758 1,186 803 534 1,270 1,654 586 82,330

2009 645 522 5,424 5,201 3,632 1,019 393 677 12,300 111,701 26,761 14,467 182,742

2010 97,781 98,626 57,929 26,994 9,862 4,979 8,291 2,497 36,649 2,553 1,658 2,441 350,260

2011 3,181 1,960 1,609 1,408 1,193 278 63 34 4 12,109 506 1,179 23,524

2012 47,322 27,167 65,861 7,541 6,582 2,063 320 162 140 145 221 178 157,702

2013 1,656 371 353 3,583 237 114 285 0 2,332 4,870 443 3,345 17,589

2014 764 464 522 374 4,397 8,437 662 107 83 123 147 111 16,191

2015 845 342 2,656 13,392 242,599 76,149 11,548 1,460 993 63,701 106,934 75,219 595,838

Min 0 0 0 300 136 14 0 0 0 0 0 0 12,860

Max 112,650 296,311 175,981 263,778 242,599 287,023 196,590 99,910 78,794 174,193 118,522 459,004 790,893

Average 12,139 21,460 23,797 26,709 40,402 23,510 8,818 5,076 6,559 12,349 8,979 13,677 203,476
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Appendix B - Naturalized Flows

NATURALIZED FLOW -MBMG38 Gage Name Middle Bosque River near McGregor 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08095300

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 170 192 173 5,371 0 9,059 6,129 0 438 362 13,622 18,790 54,307

1941 6,708 18,996 13,876 19,540 25,552 11,169 8,956 6,854 803 282 1,157 996 114,888

1942 2,600 884 863 44,087 20,981 18,704 1,678 1,753 13,857 6,381 3,307 2,940 118,033

1943 1,980 555 764 2,360 3,354 82 272 198 1,452 951 257 370 12,596

1944 1,833 6,517 5,006 5,590 42,786 4,807 888 71 69 482 422 2,278 70,750

1945 9,611 10,540 24,006 45,688 7,366 7,473 9,833 1,118 486 1,706 1,787 3,036 122,649

1946 3,453 5,987 12,818 4,537 12,289 4,505 158 0 717 361 672 1,245 46,743

1947 5,226 3,368 7,642 7,779 4,864 1,855 642 0 197 58 68 765 32,464

1948 551 1,775 1,522 1,193 4,245 590 3,053 0 529 3 0 43 13,503

1949 943 1,667 2,495 5,060 5,525 7,702 2,010 91 897 1,354 824 282 28,849

1950 632 3,555 718 2,059 1,632 1,433 184 372 3,280 853 376 164 15,258

1951 65 246 236 760 808 3,620 219 429 1,266 220 267 92 8,228

1952 84 375 183 5,860 7,841 416 28 0 224 62 2,181 4,177 21,431

1953 1,251 535 4,453 2,772 18,618 59 0 830 903 705 0 312 30,438

1954 132 79 14 385 5,124 2,917 475 2 124 1,573 489 30 11,342

1955 69 723 656 559 6,835 1,065 485 122 0 1,426 269 353 12,563

1956 0 0 0 388 10,192 324 0 0 0 384 790 292 12,369

1957 0 466 2,710 48,671 38,539 10,478 2,578 0 0 3,859 7,926 3,204 118,430

1958 3,100 5,780 6,207 4,775 24,597 1,364 2,563 2,060 1,001 573 160 169 52,349

1959 530 1,516 105 908 2,244 6,632 1,108 0 1,625 19,127 4,165 11,466 49,426

1960 16,318 7,620 3,777 1,914 1,397 233 1,003 19 9 5,217 621 22,028 60,156

1961 45,731 39,775 8,097 2,317 3,201 28,151 28,725 1,754 2,456 5,776 10,233 5,927 182,143

1962 2,539 1,763 1,337 1,224 1,237 6,420 855 14 741 0 3 365 16,498

1963 221 155 131 95 1,212 35 8 0 0 0 0 0 1,857

1964 19 337 1,359 4,173 1,763 26,448 603 222 3,620 1,219 13,331 2,604 55,698

1965 5,117 15,112 7,075 3,235 64,673 5,708 474 211 1,267 1,109 10,288 3,955 118,224

1966 2,801 4,542 4,762 16,276 10,678 2,329 400 4,178 13,486 2,473 780 428 63,133

1967 256 153 132 2,036 2,582 3,380 42 5 182 778 1,253 2,091 12,890

1968 28,887 10,032 18,492 8,620 26,612 9,293 22,584 940 1,196 719 751 2,951 131,077

1969 1,148 1,668 6,151 12,805 16,647 1,401 67 14 57 499 966 3,267 44,690

1970 1,777 4,310 21,963 4,245 4,677 2,767 185 13 459 1,266 374 221 42,257

1971 147 169 93 147 21 0 11,250 7,573 1,450 8,955 3,023 12,492 45,320

1972 7,662 3,412 1,587 433 2,941 555 2,870 5 2 1,576 1,012 692 22,747

1973 3,592 5,369 7,315 9,870 13,315 16,913 3,191 243 40 10,846 3,429 1,573 75,696

1974 984 1,034 848 696 2,535 97 14 6,329 15,868 34,324 13,216 5,474 81,419

1975 5,970 16,183 3,796 9,352 13,829 4,750 1,623 187 431 475 457 313 57,366

1976 292 180 174 3,421 6,575 10,885 46,380 1,445 1,763 6,250 3,794 11,806 92,965

1977 5,746 12,821 8,801 27,554 12,534 6,001 246 20 11 6 7 5 73,752

1978 5 59 403 310 310 37 0 1 0 0 16 136 1,277

1979 4,717 7,402 17,695 8,594 16,423 24,454 4,980 1,471 286 94 89 328 86,533

1980 2,188 2,989 1,944 3,396 18,553 1,508 61 14 8 5 4 41 30,711

1981 160 274 2,547 1,698 978 35,950 2,865 285 521 1,257 1,555 870 48,960

1982 594 889 5,784 3,554 5,217 1,156 230 13 3 152 249 348 18,189

1983 889 10,977 11,583 2,878 1,003 293 53 52 2 13 19 8 27,770

1984 8 0 591 66 9 5 0 0 0 8,475 2,727 8,686 20,567

1985 6,827 3,433 10,114 5,092 1,626 1,876 494 25 567 5,159 2,099 9,475 46,787

1986 1,810 9,722 1,641 1,542 6,414 21,644 2,378 459 4,357 0 2,048 5,339 57,355

1987 180 159 6,918 1,149 5,400 11,390 649 0 873 0 141 3,505 30,364

1988 1,868 1,759 205 190 318 5,784 224 177 153 784 732 718 12,910

1989 1,168 148 192 196 20,898 171 150 156 336 156 288 172 24,031

1990 822 3,615 10,060 14,814 24,096 5,721 147 0 152 510 614 46,082 106,632

1991 233 14,896 2,095 1,511 7,267 2,903 1,662 5,837 2,186 5,470 5,996 76,944 126,999

1992 7,010 18,267 13,695 7,267 11,060 6,220 30 9 34 396 337 468 64,793

1993 474 2,494 2,942 1,136 10,954 944 105 0 167 745 1,919 7,099 28,979

1994 7,748 5,303 4,346 3,540 18,089 2,882 427 6,452 577 464 1,153 1,387 52,369

1995 1,240 1,316 15,768 28,143 30,213 11,893 3,580 11,500 3,306 2,070 653 0 109,682

1996 0 0 0 884 457 787 30 3,768 5,736 1,460 2,895 10,271 26,287

1997 8,574 35,917 40,968 21,513 11,752 13,348 2,693 430 0 1,466 1,169 15,990 153,819

1998 17,786 8,868 22,649 5,111 2,066 78 24 0 423 4,975 5,910 12,289 80,178

1999 5,721 2,470 1,916 2,487 1,133 419 720 1,132 0 40 0 288 16,326

2000 889 514 794 1,505 1,363 11,984 0 0 0 192 6,947 4,874 29,061

2001 9,771 14,879 31,224 8,160 6,986 851 1,294 1,999 1,434 1,395 6,634 13,996 98,622

2002 4,123 5,971 6,144 4,690 900 751 796 0 0 1,267 1,508 10,355 36,507

2003 5,497 5,845 6,262 1,426 921 2,082 1 0 1,282 6,447 224 372 30,358

2004 4,817 6,875 7,038 13,423 10,959 12,340 1,571 1,064 0 5,385 32,726 8,026 104,224

2005 8,900 11,007 11,392 3,503 1,742 1,195 668 1,203 291 255 193 0 40,348

2006 694 287 1,866 8 1,081 0 0 0 0 94 0 204 4,233

2007 1,644 846 26,737 7,198 36,825 44,176 22,418 3,418 8,513 533 384 557 153,248

2008 382 241 4,058 1,989 8,208 553 68 180 39 4,406 564 324 21,012

2009 200 278 5,577 3,060 3,826 480 126 2 8,297 51,991 8,997 5,421 88,255

2010 22,139 22,901 18,038 6,385 2,047 384 349 10 19,467 926 368 301 93,315

2011 1,927 2,110 1,232 359 25 0 0 0 0 15 1 524 6,193

2012 3,566 6,254 21,257 3,981 871 190 23 4 6 2 11 6 36,171

2013 432 263 319 246 154 29 8 0 307 13,202 5,365 5,185 25,510

2014 2,511 1,085 649 372 1,328 14,452 1,523 94 22 2,607 1,855 1,105 27,603

2015 2,763 2,083 6,619 6,464 33,172 8,531 1,270 62 8 9,911 20,392 16,721 107,996

Min 0 0 0 8 0 0 0 0 0 0 0 0 1,277

Max 45,731 39,775 40,968 48,671 64,673 44,176 46,380 11,500 19,467 51,991 32,726 76,944 182,143

Average 4,058 5,274 6,626 6,508 9,664 6,146 2,808 1,012 1,714 3,349 2,882 5,205 55,246
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Appendix B - Naturalized Flows

NATURALIZED FLOW -HGCR39 Gage Name Hog Creek near Crawford 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08095400

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 86 97 87 2,716 0 4,581 3,099 0 222 183 6,887 9,501 27,459

1941 3,392 9,605 7,016 9,880 12,919 5,647 4,528 3,466 406 142 585 503 58,089

1942 1,314 447 436 22,291 10,608 9,457 849 886 7,006 3,226 1,672 1,486 59,680

1943 1,001 281 386 1,193 1,696 41 138 100 734 481 130 187 6,369

1944 927 3,295 2,531 2,826 21,633 2,431 449 36 35 244 214 1,152 35,772

1945 4,859 5,329 12,138 23,101 3,725 3,778 4,972 565 246 862 904 1,535 62,014

1946 1,746 3,027 6,481 2,294 6,214 2,278 80 0 362 183 340 630 23,634

1947 2,643 1,703 3,864 3,933 2,459 938 324 0 100 29 34 387 16,414

1948 279 897 770 603 2,146 298 1,544 0 267 1 0 22 6,828

1949 477 843 1,262 2,558 2,794 3,894 1,016 46 453 684 417 143 14,587

1950 320 1,798 363 1,041 825 725 93 188 1,658 431 190 83 7,715

1951 33 124 119 384 408 1,830 111 217 640 111 135 46 4,160

1952 42 189 92 2,963 3,964 210 14 0 113 31 1,103 2,112 10,836

1953 633 271 2,252 1,402 9,414 30 0 420 457 356 0 158 15,390

1954 67 40 7 195 2,591 1,475 240 1 63 795 247 15 5,735

1955 35 365 332 283 3,456 539 245 62 0 721 136 179 6,352

1956 0 0 0 196 5,153 164 0 0 0 194 399 148 6,254

1957 0 236 1,370 24,609 19,486 5,298 1,303 0 0 1,951 4,008 1,620 59,880

1958 1,567 2,923 3,138 2,414 12,437 690 1,296 1,042 506 290 81 85 26,469

1959 268 767 53 459 1,135 3,353 560 166 1,018 17,220 1,373 2,965 29,337

1960 6,452 3,193 1,603 847 463 62 1,479 135 21 1,512 166 10,663 26,596

1961 22,124 14,267 3,636 938 406 11,320 6,246 571 984 6,585 7,503 3,832 78,412

1962 1,343 1,031 845 1,594 933 1,248 282 13 1,487 10 18 34 8,838

1963 58 60 21 70 936 20 3 1 1 589 5 11 1,775

1964 136 304 1,113 2,360 670 5,911 200 66 2,515 513 8,009 1,261 23,058

1965 2,444 7,662 2,174 1,061 29,281 2,589 265 48 82 61 2,402 1,013 49,082

1966 805 1,684 1,747 11,232 4,252 1,240 217 403 1,493 421 181 111 23,786

1967 69 44 37 1,679 725 2,994 83 12 60 360 470 819 7,352

1968 12,732 4,223 7,410 3,618 10,517 1,715 9,626 424 217 114 136 703 51,435

1969 362 514 2,293 7,678 9,658 614 53 20 19 29 69 346 21,655

1970 360 1,598 8,485 1,666 1,255 570 69 18 269 687 156 86 15,219

1971 62 46 34 71 12 7 609 1,891 264 5,080 891 4,889 13,856

1972 2,422 1,240 610 241 710 407 2,976 34 9 612 275 217 9,753

1973 1,257 1,813 2,767 4,739 5,760 7,190 2,172 198 55 5,942 1,797 867 34,557

1974 520 429 378 305 517 43 8 361 7,577 12,940 5,330 2,331 30,739

1975 2,535 7,488 1,708 5,722 7,718 1,849 521 71 176 68 59 49 27,964

1976 33 22 21 1,354 2,517 5,788 12,906 683 2,348 1,622 1,317 3,080 31,691

1977 2,372 4,697 3,749 17,576 9,041 1,417 137 28 9 8 14 16 39,064

1978 14 27 124 71 140 23 6 3 1 1 7 25 442

1979 1,224 2,350 7,020 3,310 4,185 8,287 1,559 1,030 111 38 30 72 29,216

1980 305 572 450 698 3,300 1,104 43 9 4 4 6 20 6,515

1981 22 21 791 546 381 23,383 1,256 83 184 392 438 211 27,708

1982 158 310 2,602 1,406 2,065 582 127 12 4 2 9 27 7,304

1983 51 1,544 2,100 821 309 174 196 12 4 7 27 9 5,254

1984 22 10 105 15 27 11 1 0 0 1,209 492 1,884 3,776

1985 2,079 1,226 3,626 2,200 741 721 167 16 330 2,609 1,061 4,791 19,567

1986 915 4,916 830 780 3,243 10,944 1,202 232 2,203 0 1,035 2,699 29,000

1987 1,512 1,651 3,498 581 2,730 5,759 328 0 442 0 555 1,772 18,828

1988 944 117 873 350 161 2,925 113 0 248 396 120 363 6,610

1989 591 2,838 155 2,837 10,566 8,139 1,127 130 118 0 146 0 26,647

1990 415 115 5,087 159 12,183 127 253 121 269 117 310 145 19,302

1991 2,020 1,429 1,059 2,581 3,674 1,468 840 2,951 1,105 2,765 3,032 38,904 61,829

1992 14,663 22,781 9,972 3,323 5,592 3,145 0 418 231 83 998 2,430 63,637

1993 2,608 9,404 9,777 3,935 1,611 1,340 145 4 0 7 93 119 29,043

1994 787 2,681 2,198 1,790 9,146 296 361 92 3 234 252 1,343 19,183

1995 2,069 2,341 7,973 14,229 10,060 6,013 153 5,439 237 1,046 330 0 49,890

1996 0 0 0 447 231 398 15 1,905 2,900 738 1,464 5,193 13,291

1997 4,335 18,160 20,714 10,877 5,942 6,749 1,362 217 0 741 591 8,085 77,774

1998 8,993 4,484 11,452 2,584 1,044 39 12 0 214 2,515 2,988 6,214 40,539

1999 2,892 1,249 969 1,257 573 212 364 572 0 20 0 146 8,255

2000 449 260 401 761 689 6,059 0 0 0 97 3,512 2,464 14,694

2001 4,940 7,523 15,787 4,126 3,532 430 654 1,011 725 705 3,354 7,077 49,865

2002 2,085 3,019 3,107 2,372 455 380 402 0 0 640 763 5,236 18,458

2003 2,780 2,956 3,166 721 466 1,053 0 0 648 3,260 113 188 15,350

2004 2,435 3,476 3,558 6,787 5,541 6,239 794 538 0 2,723 16,547 4,058 52,697

2005 4,500 5,565 5,760 1,771 881 604 338 608 147 129 98 0 20,401

2006 351 145 943 4 547 0 0 0 0 48 0 103 2,140

2007 831 428 13,519 3,639 18,619 22,336 11,335 1,728 4,304 479 191 264 77,674

2008 190 110 2,455 1,245 3,414 218 22 28 10 446 6 42 8,186

2009 28 36 1,027 1,149 1,535 60 27 6 478 21,439 3,098 1,874 30,757

2010 8,471 9,959 6,450 2,735 1,161 165 79 10 11,553 482 210 128 41,403

2011 651 562 316 82 1 0 0 0 0 7 4 55 1,678

2012 851 971 6,492 1,244 143 37 5 0 1 1 0 3 9,748

2013 19 31 53 31 19 2 1 0 0 2,330 704 1,811 5,001

2014 681 378 505 164 212 1,113 44 2 0 42 16 29 3,186

2015 297 368 1,753 2,518 16,304 6,123 962 10 4 7,440 7,673 7,458 50,910

Min 0 0 0 4 0 0 0 0 0 0 0 0 442

Max 22,124 22,781 20,714 24,609 29,281 23,383 12,906 5,439 11,553 21,439 16,547 38,904 78,412

Average 1,999 2,586 3,132 3,319 4,472 2,885 1,092 386 768 1,559 1,288 2,086 25,573
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BOWA40 Gage Name Bosque River near Waco 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08095600

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 1,166 1,315 1,182 36,755 0 61,991 41,936 0 2,999 2,477 93,211 128,574 371,605

1941 45,901 129,987 94,948 133,705 174,843 76,423 61,285 46,901 5,494 1,926 7,916 6,814 786,144

1942 17,788 6,050 5,902 301,672 143,567 127,982 11,483 11,996 94,818 43,664 22,626 20,117 807,667

1943 13,550 3,796 5,229 16,148 22,952 559 1,865 1,355 9,932 6,510 1,759 2,534 86,188

1944 12,539 44,594 34,253 38,251 292,772 32,896 6,078 487 473 3,298 2,890 15,588 484,120

1945 65,762 72,123 164,265 312,630 50,405 51,133 67,281 7,651 3,323 11,672 12,228 20,777 839,250

1946 23,626 40,968 87,711 31,047 84,091 30,826 1,081 0 4,905 2,471 4,599 8,520 319,845

1947 35,763 23,043 52,294 53,229 33,283 12,696 4,391 0 1,349 395 463 5,237 222,143

1948 3,774 12,142 10,415 8,163 29,048 4,040 20,889 0 3,619 18 0 292 92,400

1949 6,454 11,404 17,074 34,624 37,805 52,702 13,753 619 6,136 9,262 5,639 1,933 197,407

1950 4,328 24,328 4,910 14,088 11,170 9,807 1,260 2,543 22,443 5,835 2,574 1,120 104,406

1951 443 1,685 1,614 5,204 5,528 24,770 1,499 2,933 8,665 1,505 1,829 627 56,301

1952 573 2,564 1,250 40,096 53,652 2,846 193 0 1,533 426 14,926 28,584 146,645

1953 8,560 3,664 30,471 18,970 127,397 401 0 5,680 6,179 4,824 0 2,132 208,277

1954 902 540 94 2,632 35,059 19,959 3,250 11 849 10,764 3,346 206 77,613

1955 473 4,944 4,491 3,827 46,769 7,290 3,319 835 0 9,760 1,840 2,416 85,964

1956 0 0 0 2,656 69,738 2,220 0 0 0 2,625 5,403 1,996 84,639

1957 0 3,189 18,543 333,043 263,708 71,697 17,639 0 0 26,404 54,237 21,921 810,381

1958 21,211 39,553 42,470 32,675 168,309 9,334 17,539 14,097 6,849 3,923 1,094 1,155 358,209

1959 3,625 10,377 716 6,212 15,355 45,381 7,585 2,250 7,435 241,239 26,023 63,969 430,166

1960 96,185 48,628 24,531 13,186 18,821 3,232 11,885 1,352 402 20,740 3,022 90,723 332,707

1961 254,155 198,458 51,284 18,670 14,240 100,056 92,526 9,080 12,561 79,822 44,005 30,473 905,330

1962 13,854 10,393 9,088 9,345 11,769 21,352 4,986 505 15,192 14,235 1,468 2,697 114,884

1963 2,476 1,758 1,424 3,095 3,709 5,548 436 20 12 0 12,402 424 31,304

1964 5,619 8,304 20,268 35,528 7,378 60,324 685 103 34,506 3,923 45,933 8,616 231,187

1965 19,947 80,289 37,457 14,730 362,356 37,462 6,674 3,461 6,164 6,413 39,925 13,142 628,020

1966 7,829 16,789 17,218 114,055 98,001 23,476 5,425 15,354 55,780 4,852 3,815 2,712 365,306

1967 3,052 2,082 3,747 17,690 6,912 23,658 3,882 1,606 3,061 5,485 10,552 11,449 93,176

1968 156,957 67,435 119,618 63,222 255,556 57,533 96,113 12,076 6,259 6,930 7,509 17,727 866,935

1969 6,074 14,434 32,921 67,195 134,246 11,087 7,019 4,316 750 20,181 9,936 27,392 335,551

1970 21,506 46,023 144,741 49,155 33,884 24,348 3,260 1,718 20,177 9,381 3,060 3,059 360,312

1971 3,363 3,111 3,087 4,267 5,149 2,646 40,950 19,459 18,386 87,682 12,457 94,376 294,933

1972 46,057 20,789 10,675 5,481 14,792 4,217 11,214 2,307 1,658 15,229 7,809 5,414 145,642

1973 21,666 29,097 33,643 81,430 43,243 75,564 16,632 76 2,555 53,149 10,856 5,262 373,173

1974 5,893 4,795 4,986 6,059 9,768 888 713 8,093 53,719 100,956 57,898 17,977 271,745

1975 22,135 98,261 19,952 76,017 74,009 20,401 7,677 2,493 3,016 2,330 2,172 2,257 330,720

1976 1,981 1,481 1,586 20,737 39,890 46,970 94,493 3,064 11,039 25,619 10,047 32,721 289,628

1977 13,022 53,620 76,588 222,544 133,634 14,702 365 0 0 653 643 834 516,605

1978 1,536 3,709 5,009 3,288 8,536 1,915 0 331 0 222 1,655 974 27,175

1979 19,764 21,138 68,763 38,701 142,478 85,770 14,891 7,195 1,169 1,555 841 5,376 407,641

1980 9,061 13,410 7,586 12,614 54,099 6,574 859 383 3,189 23 223 1,896 109,917

1981 556 1,652 11,074 6,827 4,458 152,542 13,281 1,620 605 8,444 5,995 2,682 209,736

1982 3,121 6,073 20,300 27,855 77,512 25,058 7,192 1,039 331 746 1,063 1,631 171,921

1983 3,175 27,862 29,914 7,977 4,948 6,325 634 371 62 176 187 304 81,936

1984 331 756 9,513 473 172 30 105 231 0 28,761 8,102 26,773 75,247

1985 25,415 13,337 39,685 19,768 18,164 14,255 2,006 515 2,000 35,303 14,365 64,834 249,648

1986 12,388 66,527 11,228 10,552 43,890 148,106 16,272 3,143 29,816 0 14,013 36,530 392,466

1987 20,464 22,348 47,337 7,861 36,952 77,938 4,439 0 5,976 0 7,506 23,986 254,807

1988 12,780 12,033 11,817 4,743 2,173 39,578 1,529 0 3,356 5,364 5,007 4,910 103,292

1989 7,993 38,409 52,424 38,396 142,999 110,147 15,258 16,900 2,301 0 1,969 0 426,796

1990 5,623 24,738 68,839 101,367 164,880 39,144 3,423 0 3,641 3,491 4,200 1,960 421,307

1991 27,338 19,334 14,337 34,931 49,726 19,861 11,374 39,940 14,959 37,426 41,027 526,506 836,758

1992 198,444 308,304 134,960 44,977 75,679 42,560 0 5,658 3,129 1,117 13,507 32,882 861,216

1993 18,545 87,879 74,908 35,248 21,804 18,129 5,670 0 0 25,566 2,025 1,610 291,386

1994 10,646 36,284 29,740 24,226 123,780 31,678 0 0 7,339 22,513 40,358 97,016 423,579

1995 70,241 31,675 107,898 192,572 206,738 81,379 24,498 78,692 22,623 14,163 4,466 0 834,945

1996 0 0 0 6,047 3,129 5,382 203 25,785 39,250 9,991 19,807 70,281 179,875

1997 58,669 245,769 280,332 147,206 80,417 91,336 18,426 2,940 0 10,028 8,001 109,415 1,052,539

1998 121,708 60,678 154,981 34,970 14,134 532 162 0 2,892 34,043 40,439 84,093 548,633

1999 39,144 16,904 13,109 17,017 7,756 2,867 4,925 7,743 0 276 0 1,973 111,714

2000 6,082 3,520 5,431 10,298 9,324 82,003 0 0 0 1,313 47,535 33,350 198,855

2001 66,857 101,812 213,654 55,837 47,802 5,823 8,852 13,680 9,816 9,548 45,394 95,770 674,844

2002 28,216 40,859 42,043 32,095 6,159 5,142 5,445 0 0 8,668 10,321 70,857 249,805

2003 37,617 39,999 42,848 9,757 6,300 14,248 4 0 8,771 44,112 1,533 2,542 207,730

2004 32,959 47,042 48,157 91,853 74,989 84,438 10,747 7,279 0 36,849 223,936 54,921 713,171

2005 60,897 75,317 77,950 23,968 11,919 8,175 4,568 8,234 1,991 1,744 1,324 0 276,087

2006 4,746 1,963 12,768 52 7,397 0 0 0 0 646 0 1,395 28,967

2007 11,248 5,791 182,953 49,252 251,980 302,283 153,397 23,390 58,249 8,356 7,023 7,571 1,061,493

2008 5,497 4,446 24,757 38,906 40,631 4,251 1,395 1,271 648 12,035 3,062 1,397 138,297

2009 1,155 1,218 19,339 13,116 13,471 2,224 717 706 32,764 247,624 50,305 28,602 411,242

2010 157,053 160,282 105,356 44,153 15,503 6,120 9,425 2,605 88,630 5,028 2,669 3,287 600,112

2011 8,137 7,283 4,728 2,344 1,292 287 65 35 4 12,540 526 2,493 39,734

2012 57,709 43,389 121,279 17,774 8,935 2,599 387 177 159 155 255 199 253,017

2013 2,752 1,025 1,148 4,300 621 188 314 0 3,144 37,515 13,573 16,531 81,110

2014 7,052 3,215 2,275 1,337 7,799 43,761 4,351 337 138 6,393 4,606 2,775 84,039

2015 7,604 5,479 19,238 30,223 335,808 101,253 15,310 1,660 1,046 92,180 162,029 120,407 892,236

Min 0 0 0 52 0 0 0 0 0 0 0 0 27,175

Max 254,155 308,304 280,332 333,043 362,356 302,283 153,397 78,692 94,818 247,624 223,936 526,506 1,061,493

Average 28,036 36,098 43,531 45,933 66,542 37,399 13,781 5,714 10,266 21,191 17,828 29,467 355,787
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRWA41 Gage Name Brazos River at Waco 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08096500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 13,511 8,751 6,311 101,058 122,519 451,522 168,538 255,025 72,277 13,015 416,155 405,857 2,034,539

1941 133,251 492,000 318,981 508,670 1,597,861 889,095 311,899 289,184 115,304 696,350 238,298 56,767 5,647,660

1942 70,132 31,336 29,147 1,401,100 670,494 579,811 51,907 55,723 358,139 527,354 105,937 71,104 3,952,184

1943 44,340 31,851 73,147 110,754 89,262 95,298 17,695 5,540 32,245 15,965 5,048 9,192 530,337

1944 35,857 124,744 159,193 105,126 799,391 129,965 53,302 18,829 68,051 63,554 29,701 55,540 1,643,253

1945 169,336 293,601 623,968 921,067 164,507 169,682 385,705 37,233 19,884 190,258 34,980 44,715 3,054,936

1946 94,816 181,795 211,690 91,267 250,528 150,689 24,717 58,841 251,697 149,131 199,340 226,418 1,890,929

1947 121,070 71,206 154,912 148,784 533,060 102,259 22,351 11,410 20,402 43,651 18,216 102,513 1,349,834

1948 36,297 110,596 88,161 24,339 133,683 160,620 169,895 10,027 30,427 20,527 12,101 7,324 803,997

1949 16,811 69,629 103,325 116,907 711,815 321,502 61,082 9,058 101,714 105,862 33,496 11,945 1,663,146

1950 27,468 124,134 24,277 135,709 248,739 79,302 264,857 129,938 237,233 54,828 9,336 7,937 1,343,758

1951 2,807 16,680 11,695 10,058 145,072 290,951 26,291 31,130 44,937 6,144 8,128 10,348 604,241

1952 2,679 7,888 4,187 114,264 181,202 4,674 8,307 7,541 11,621 2,868 63,290 66,153 474,674

1953 22,309 8,344 65,384 49,725 346,687 658 257,207 98,607 15,421 271,823 29,943 11,873 1,177,981

1954 4,012 4,515 6,528 117,990 435,691 108,754 19,080 25,155 4,504 30,170 29,672 339 786,410

1955 1,612 19,071 26,282 29,648 418,528 251,878 69,588 34,920 318,764 530,893 20,788 10,526 1,732,498

1956 11,472 11,813 8,006 20,571 260,403 24,749 1,858 6,619 9,965 26,692 31,205 52,363 465,716

1957 3,483 245,003 56,524 1,270,684 3,376,485 820,741 128,189 23,015 31,869 257,701 308,852 91,125 6,613,671

1958 95,673 112,397 183,794 207,233 766,686 72,614 252,762 47,863 87,224 12,452 10,802 12,434 1,861,934

1959 9,281 31,288 15,685 32,092 80,840 272,887 149,083 35,498 16,332 940,385 57,196 144,050 1,784,617

1960 330,275 154,751 83,972 97,134 99,926 39,077 205,696 22,776 4,688 264,411 68,642 192,364 1,563,712

1961 569,683 424,506 156,875 54,263 56,062 484,934 403,672 67,637 82,401 165,966 139,137 108,420 2,713,556

1962 45,581 29,281 33,000 48,551 33,921 410,456 239,290 115,982 554,450 165,200 59,877 66,017 1,801,606

1963 24,652 17,881 23,959 140,079 133,050 213,550 23,618 0 6,964 19,390 59,273 5,920 668,336

1964 19,843 72,007 66,433 92,482 35,696 99,403 6,707 31,985 142,709 15,875 224,565 25,200 832,905

1965 66,295 246,828 81,367 81,729 1,220,316 118,841 20,771 43,436 59,297 73,863 63,809 30,069 2,106,621

1966 10,374 44,689 46,120 569,538 680,920 113,837 35,109 100,584 619,620 98,012 34,137 17,952 2,370,892

1967 15,551 13,758 20,187 94,040 55,008 194,196 166,587 37,344 66,042 66,191 35,471 41,289 805,664

1968 578,887 189,354 574,447 306,677 919,100 249,614 227,614 51,313 23,272 20,152 19,894 35,462 3,195,786

1969 23,923 43,026 212,274 293,027 1,148,067 131,668 44,874 41,169 155,348 87,236 64,356 124,876 2,369,844

1970 93,143 129,342 553,969 222,930 202,016 60,775 6,199 9,244 41,546 53,912 13,753 12,781 1,399,610

1971 13,573 18,053 13,645 41,723 77,355 86,969 94,432 288,682 146,111 404,187 78,671 362,366 1,625,767

1972 147,430 61,154 31,200 46,158 122,561 38,504 34,945 130,924 138,505 86,680 162,195 44,090 1,044,346

1973 126,836 129,347 198,392 499,647 187,195 433,977 125,866 59,295 35,877 221,935 47,265 27,661 2,093,293

1974 52,972 26,028 27,132 55,440 38,405 42,590 8,813 70,812 374,049 423,610 559,597 100,490 1,779,938

1975 108,419 433,919 108,148 308,048 325,573 286,249 70,113 57,068 52,545 9,001 14,406 4,134 1,777,623

1976 11,436 21,516 18,152 142,910 219,231 132,632 285,253 37,920 100,263 165,958 96,379 111,548 1,343,198

1977 86,797 205,150 450,576 645,518 333,826 97,432 24,617 8,897 17,760 9,325 8,368 6,258 1,894,524

1978 7,479 22,674 33,817 66,443 42,198 26,715 3,940 600,279 24,761 28,105 17,598 8,752 882,761

1979 50,578 55,002 276,978 182,193 641,949 293,722 64,130 40,802 13,017 21,506 0 29,431 1,669,308

1980 59,915 56,220 25,129 82,858 312,879 52,285 7,002 1,770 116,136 270,537 17,054 52,978 1,054,763

1981 19,262 16,236 100,690 92,181 55,974 572,022 53,625 29,058 5,815 1,082,923 189,644 38,806 2,256,236

1982 26,170 48,280 91,801 47,773 797,530 909,416 399,441 38,612 4,688 4,578 20,062 21,144 2,409,495

1983 16,155 98,914 79,337 31,696 153,486 59,490 16,447 6,653 2,272 90,291 25,298 3,834 583,873

1984 36,045 18,372 57,088 13,022 12,071 17,494 5,094 11,301 10,640 215,466 92,308 235,050 723,951

1985 187,713 107,914 229,495 192,152 211,975 156,917 38,049 19,983 27,913 205,164 46,862 116,251 1,540,388

1986 27,195 148,119 37,447 39,350 146,315 554,209 103,130 28,865 268,983 374,165 136,913 180,199 2,044,890

1987 137,078 222,064 341,770 106,827 301,534 692,825 89,094 19,057 28,633 0 20,793 79,937 2,039,612

1988 48,540 38,539 34,550 20,310 16,721 146,444 35,659 733 65,076 12,339 8,221 18,254 445,386

1989 27,278 134,660 196,265 124,012 959,549 818,976 55,020 75,519 116,307 15,328 8,189 6,770 2,537,873

1990 44,449 86,468 370,518 1,256,167 1,412,192 422,392 26,589 60,117 98,486 35,689 33,843 15,117 3,862,027

1991 101,793 65,719 45,123 138,624 265,233 518,054 70,969 186,771 118,245 427,180 267,234 2,144,032 4,348,977

1992 688,885 1,370,418 782,804 207,503 312,735 684,916 135,066 57,084 45,690 11,869 45,727 108,210 4,450,907

1993 72,204 303,711 305,637 147,662 106,685 108,164 25,035 11,003 15,279 183,580 19,803 30,517 1,329,280

1994 40,182 92,230 91,292 58,440 627,432 113,259 35,650 0 53,920 163,390 220,840 248,794 1,745,429

1995 179,571 75,637 309,647 423,320 643,430 386,188 107,779 484,708 129,693 40,276 15,621 13,891 2,809,761

1996 4,700 19,714 12,805 39,784 16,041 38,364 13,173 155,672 418,292 96,655 177,899 224,011 1,217,110

1997 132,572 1,080,664 812,381 547,062 435,724 389,289 130,696 40,526 11,803 19,717 16,942 232,507 3,849,883

1998 289,943 193,353 756,296 98,595 49,584 16,232 22,913 6,739 20,297 56,282 100,509 176,652 1,787,395

1999 82,419 41,539 109,089 63,492 64,973 151,638 15,284 12,715 0 453 0 5,115 546,717

2000 14,121 11,754 60,132 38,556 32,896 383,043 15,037 8,266 4,483 26,413 171,321 82,058 848,080

2001 175,885 551,689 828,582 188,214 140,025 25,306 27,197 38,018 27,011 32,851 105,463 199,788 2,340,029

2002 78,783 107,354 227,768 209,288 120,797 51,680 111,482 18,214 3,390 55,821 47,751 142,341 1,174,669

2003 70,312 102,703 109,131 38,695 24,120 129,416 13,715 5,564 35,224 82,924 17,498 11,983 641,285

2004 67,777 128,386 152,205 252,068 202,528 403,242 165,869 175,996 28,425 104,576 769,661 212,800 2,663,533

2005 191,821 221,448 248,085 77,226 39,525 46,702 14,300 333,730 56,565 31,324 11,777 10,281 1,282,784

2006 20,866 18,658 97,410 27,483 139,767 14,359 2,761 3,605 1,586 63,432 36,982 19,480 446,389

2007 48,973 26,833 515,532 300,411 882,613 1,625,595 1,060,115 237,875 209,826 46,008 17,769 28,477 5,000,027

2008 23,103 35,492 232,184 268,619 145,335 40,519 5,725 30,821 38,155 29,497 20,532 10,069 880,051

2009 9,546 17,315 71,145 66,072 43,927 33,084 17,606 15,552 95,858 598,449 109,068 63,701 1,141,323

2010 312,067 406,679 316,925 411,008 189,348 74,515 158,310 33,868 386,606 48,907 22,073 20,814 2,381,120

2011 28,336 35,770 22,993 28,874 15,126 1,055 0 3,643 3,563 81,510 10,221 36,905 267,996

2012 368,637 166,415 503,434 66,252 16,714 28,908 0 849 19,025 12,665 4,259 1,551 1,188,709

2013 45,189 7,498 18,808 22,593 13,162 18,946 47,622 3,772 16,852 69,642 17,354 34,102 315,540

2014 10,484 11,825 9,879 7,290 52,271 186,584 17,610 1,265 19,921 16,982 8,430 8,335 350,876

2015 24,349 14,560 72,615 185,246 1,737,694 720,203 248,758 27,155 10,237 469,184 829,174 576,933 4,916,108

Min 1,612 4,515 4,187 7,290 12,071 658 0 0 0 0 0 339 267,996

Max 688,885 1,370,418 828,582 1,401,100 3,376,485 1,625,595 1,060,115 600,279 619,620 1,082,923 829,174 2,144,032 6,613,671

Average 92,267 137,080 177,077 202,951 376,365 251,638 103,005 68,321 92,396 150,476 93,329 107,438 1,852,343
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRHB42 Gage Name Brazos River near Highbank 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08098290

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 14,754 14,791 8,624 125,139 149,370 484,655 266,624 254,008 75,863 16,362 581,172 579,843 2,571,205

1941 242,060 610,386 436,244 574,812 1,741,740 1,000,421 390,093 305,527 135,616 708,094 256,758 64,313 6,466,061

1942 72,540 37,136 34,255 1,471,629 822,406 658,306 63,331 64,878 442,935 557,214 144,075 101,315 4,470,018

1943 61,658 43,228 95,827 141,587 113,266 108,353 22,502 9,022 36,114 25,609 7,586 12,430 677,182

1944 91,874 214,332 266,811 134,091 1,103,440 230,954 67,456 24,766 89,482 68,797 49,516 108,429 2,449,948

1945 258,151 367,216 723,267 1,130,141 219,028 222,330 404,381 49,550 29,139 228,879 43,755 94,476 3,770,313

1946 141,272 240,929 306,761 135,257 394,744 201,915 35,485 62,349 259,243 160,462 266,686 265,946 2,471,050

1947 207,038 92,565 213,859 180,641 576,248 122,082 27,458 23,214 23,917 43,847 21,727 107,848 1,640,443

1948 41,150 118,026 100,757 36,386 157,651 162,837 179,451 10,417 33,324 21,807 12,763 8,402 882,970

1949 22,813 74,636 130,898 188,770 728,713 334,014 71,827 10,364 101,357 111,194 37,293 20,009 1,831,887

1950 35,456 170,358 28,947 158,236 266,709 99,336 260,946 137,111 244,225 57,631 10,159 7,570 1,476,684

1951 3,801 19,537 17,639 11,330 151,274 300,659 25,803 31,399 49,062 7,044 8,801 11,028 637,377

1952 3,742 9,619 7,627 134,250 215,563 15,850 10,277 6,960 13,767 3,389 65,980 80,426 567,448

1953 42,749 14,661 84,483 59,268 473,887 6,463 259,218 99,713 23,148 308,720 38,461 67,286 1,478,057

1954 9,894 7,389 7,837 117,830 445,086 106,957 18,307 25,995 4,651 30,345 35,575 1,549 811,414

1955 3,324 31,418 31,571 62,712 449,060 275,725 75,111 42,489 306,273 536,254 22,932 11,384 1,848,252

1956 13,947 17,752 9,409 20,950 291,966 26,818 1,487 6,413 9,858 25,703 35,265 56,327 515,896

1957 3,147 241,491 68,649 1,507,982 3,599,267 929,163 160,864 36,435 37,778 429,483 366,850 124,351 7,505,459

1958 119,913 232,195 246,758 239,567 877,802 104,430 263,216 56,633 114,547 23,188 16,975 17,905 2,313,128

1959 13,039 44,682 20,753 60,758 99,304 295,583 160,089 45,235 20,416 1,098,654 103,509 207,196 2,169,219

1960 424,778 208,995 114,678 114,257 120,285 51,782 214,086 29,601 7,208 334,524 130,740 353,090 2,104,024

1961 754,970 575,016 204,719 79,737 73,251 536,581 450,763 82,794 116,807 191,112 149,487 128,823 3,344,059

1962 57,609 39,378 40,476 63,901 45,548 430,169 239,412 121,115 562,938 175,628 71,575 79,455 1,927,202

1963 28,382 31,685 29,500 146,905 143,185 212,787 27,795 1,183 7,689 22,613 63,902 8,478 724,103

1964 22,110 76,412 76,545 99,767 47,859 117,862 9,349 35,741 175,048 25,852 242,151 33,011 961,709

1965 127,605 334,006 116,823 129,173 1,548,670 186,943 42,812 57,295 73,150 84,119 109,101 52,737 2,862,434

1966 23,175 90,196 66,246 807,061 853,387 114,905 15,719 158,383 639,840 96,396 24,057 18,451 2,907,816

1967 22,811 15,796 23,110 110,258 78,174 220,324 167,316 38,721 83,614 66,418 107,537 77,920 1,011,999

1968 665,580 233,093 621,231 365,393 1,182,689 277,793 261,398 56,161 24,534 27,070 34,381 55,012 3,804,335

1969 29,287 58,607 274,155 376,767 1,184,408 107,435 38,546 39,140 151,103 84,261 77,093 155,326 2,576,128

1970 102,489 150,513 716,269 242,935 215,468 71,163 7,860 21,413 46,939 67,831 18,174 13,994 1,675,048

1971 14,089 19,220 14,683 46,635 71,340 96,475 118,966 298,187 144,958 417,910 125,819 467,845 1,836,127

1972 190,152 74,609 38,594 48,311 126,911 42,771 38,744 134,796 142,838 94,602 184,993 65,827 1,183,148

1973 182,142 144,690 340,091 648,655 274,976 656,153 148,257 73,570 40,112 332,523 87,074 40,532 2,968,775

1974 74,010 45,008 43,747 71,371 59,567 44,352 15,593 77,822 493,176 406,052 970,429 158,701 2,459,828

1975 161,798 545,183 133,214 334,016 502,220 376,170 106,132 84,482 64,398 14,975 25,255 17,525 2,365,368

1976 29,371 41,689 35,552 270,866 374,071 179,011 392,161 42,102 109,266 232,446 111,890 177,599 1,996,024

1977 87,557 334,863 461,386 859,980 348,084 115,121 39,926 13,985 29,263 15,189 14,355 8,674 2,328,383

1978 10,988 31,658 77,937 67,476 44,156 40,403 8,206 588,431 25,512 29,342 20,962 8,489 953,560

1979 63,961 73,759 322,162 267,734 899,009 495,448 88,528 56,679 20,296 28,557 1,817 59,749 2,377,699

1980 77,621 82,717 38,681 114,903 448,238 56,776 16,535 8,474 124,394 265,141 21,779 54,152 1,309,411

1981 22,885 25,869 106,519 101,523 63,441 762,399 76,926 26,771 22,351 1,174,439 217,018 51,933 2,652,074

1982 41,408 55,998 119,109 64,770 862,092 912,723 441,110 47,135 13,182 15,109 20,067 35,558 2,628,261

1983 17,683 132,446 116,317 42,434 193,648 71,345 24,784 39,848 3,568 90,827 24,528 5,961 763,389

1984 35,111 17,196 62,519 9,483 11,536 15,121 4,687 7,989 12,224 279,928 110,345 352,518 918,657

1985 214,714 171,806 253,650 177,428 238,483 164,569 46,910 12,701 24,387 243,661 143,653 225,932 1,917,894

1986 28,093 361,912 48,675 48,505 219,174 662,779 103,671 28,585 242,849 422,962 168,259 283,798 2,619,262

1987 172,024 267,570 420,633 130,678 326,600 853,712 122,554 25,960 34,347 3,843 25,130 105,520 2,488,571

1988 52,399 51,815 50,728 27,866 23,299 146,852 44,658 6,798 64,319 18,795 8,785 22,904 519,218

1989 35,114 153,189 192,830 107,245 1,104,256 980,735 89,757 126,517 122,286 22,897 12,171 14,201 2,961,198

1990 51,885 101,676 502,781 1,223,125 1,516,344 448,893 48,204 69,606 106,130 62,553 57,306 20,692 4,209,195

1991 249,270 138,750 54,223 187,407 355,606 526,230 69,356 204,684 146,026 429,051 361,266 2,233,092 4,954,961

1992 939,691 1,645,827 937,585 282,104 404,062 803,703 176,558 71,281 60,516 20,358 63,955 157,260 5,562,900

1993 101,052 368,163 455,007 236,873 172,471 125,042 29,349 22,153 33,517 201,392 39,827 41,370 1,826,216

1994 38,463 134,879 91,709 37,295 726,004 119,909 36,749 16,467 54,519 149,863 203,027 271,379 1,880,263

1995 184,666 71,270 344,333 435,263 707,848 411,874 94,873 562,779 126,833 39,790 17,498 20,783 3,017,810

1996 18,675 33,127 26,550 52,113 23,974 46,157 14,667 164,500 444,420 108,624 191,343 273,115 1,397,265

1997 159,582 1,164,141 937,521 729,985 538,634 470,012 165,376 45,074 17,444 25,324 24,154 330,870 4,608,117

1998 494,775 232,308 779,873 110,116 54,598 29,315 26,577 12,331 25,121 145,093 158,494 253,290 2,321,891

1999 120,367 78,796 121,415 83,693 72,187 152,830 15,666 12,208 2,555 4,530 2,426 11,334 678,007

2000 20,557 15,377 67,968 50,257 43,336 429,484 14,516 2,798 3,773 27,836 221,143 148,987 1,046,032

2001 250,642 557,950 957,174 192,824 151,230 31,527 16,721 66,050 50,321 58,899 159,755 386,148 2,879,241

2002 103,348 146,408 246,824 245,317 127,687 68,540 120,036 28,009 11,766 68,584 53,566 204,278 1,424,363

2003 102,620 214,140 148,004 44,397 25,147 138,526 13,843 6,637 38,127 129,252 21,784 14,953 897,430

2004 74,295 167,617 190,128 293,720 285,263 624,439 264,690 203,756 53,359 143,417 999,875 303,326 3,603,885

2005 219,665 302,523 331,238 102,772 49,959 59,572 17,815 438,484 66,802 32,964 16,743 20,562 1,659,099

2006 31,574 26,396 118,372 40,229 179,071 15,791 5,844 5,412 4,302 65,586 36,499 22,930 552,006

2007 157,115 28,657 582,551 402,668 1,219,099 1,777,753 1,254,439 283,412 235,900 62,707 23,078 39,014 6,066,393

2008 27,862 42,316 272,514 289,209 214,639 43,469 8,293 49,203 41,208 30,218 22,084 10,907 1,051,922

2009 10,950 19,693 83,729 91,429 68,063 29,725 13,149 15,015 116,528 839,736 181,365 109,506 1,578,888

2010 373,937 626,396 451,347 504,367 246,163 119,527 175,563 38,306 382,582 67,451 38,620 31,356 3,055,615

2011 57,901 37,529 22,795 26,799 18,278 3,254 660 1,620 2,292 85,781 15,488 50,351 322,748

2012 403,880 226,999 654,227 102,324 26,206 31,921 408 0 22,052 21,263 5,306 1,660 1,496,246

2013 79,281 15,206 23,094 22,632 16,855 17,755 51,624 3,523 22,056 168,540 124,156 51,947 596,669

2014 17,981 14,924 13,457 12,894 73,297 205,924 23,104 332 15,551 22,714 12,022 9,960 422,160

2015 52,670 18,233 143,093 241,650 1,939,542 841,580 287,224 34,594 13,491 537,062 1,003,462 820,828 5,933,429

Min 3,147 7,389 7,627 9,483 11,536 3,254 408 0 2,292 3,389 1,817 1,549 322,748

Max 939,691 1,645,827 957,174 1,507,982 3,599,267 1,777,753 1,254,439 588,431 639,840 1,174,439 1,003,462 2,233,092 7,505,459

Average 125,197 177,323 217,885 243,537 444,949 292,898 119,900 78,988 102,243 174,951 125,034 143,706 2,246,611
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Appendix B - Naturalized Flows

NATURALIZED FLOW - LEDL43 Gage Name Leon River near De Leon 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08099100

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 29 103 75 3,690 1,076 14,245 1,206 1,736 247 0 13,634 8,583 44,624

1941 2,919 34,557 7,870 9,941 64,595 8,532 2,331 27,409 2,948 5,774 1,556 1,652 170,084

1942 1,100 838 656 49,754 26,302 12,505 1,381 469 19,776 28,396 2,723 1,937 145,836

1943 1,297 1,018 4,550 1,727 3,246 1,030 52 16 553 1,431 90 262 15,270

1944 3,776 4,520 4,504 1,544 17,860 938 4,827 201 1,623 767 584 777 41,924

1945 1,600 6,405 17,079 21,381 3,475 3,083 5,927 345 228 2,489 362 445 62,819

1946 2,572 5,302 1,422 925 3,931 3,016 346 1,031 6,447 361 8,861 2,706 36,919

1947 2,301 946 5,027 1,508 1,640 717 32 24 19 1,484 52 2,170 15,918

1948 930 1,273 626 308 2,733 1,478 1,814 29 259 18 14 24 9,508

1949 1,059 4,679 5,012 8,405 31,171 22,354 463 107 383 3,025 256 1,348 78,261

1950 555 1,413 502 3,060 8,082 3,767 7,456 172 207 8 8 49 25,280

1951 69 124 153 141 2,083 6,608 32 13 17 259 62 7 9,568

1952 6 15 26 597 25,355 221 5 3 143 1 794 283 27,448

1953 65 37 127 1,578 4,618 20 1,747 1,877 38 4,440 505 508 15,560

1954 83 71 180 6,562 648 81 66 68 91 1,462 1,647 59 11,016

1955 62 485 253 3,538 20,828 6,555 938 0 1,344 323 0 0 34,327

1956 46 400 87 1,407 40,505 3 74 0 37 17 29 1,633 44,238

1957 0 0 68 20,180 92,356 4,661 333 3 0 11,587 7,354 1,211 137,752

1958 1,904 1,474 6,657 3,840 12,733 950 2,662 229 544 0 85 107 31,184

1959 91 206 219 227 461 5,934 6,809 147 176 37,021 1,806 1,413 54,512

1960 9,970 2,670 1,394 1,985 2,061 869 238 269 0 0 0 0 19,455

1961 7,331 6,717 1,032 407 26 9,846 6,499 0 0 381 180 148 32,567

1962 174 261 129 408 0 1,491 13,412 0 17,030 3,785 247 445 37,382

1963 209 189 467 1,683 27,103 3,452 0 662 241 68 3,031 0 37,105

1964 605 3,598 1,322 1,101 0 165 0 926 13,370 0 10,538 305 31,930

1965 2,077 2,758 812 606 47,548 1,574 266 0 477 2,427 229 0 58,774

1966 274 440 189 12,631 20,823 11,343 149 117 2,152 208 218 52 48,596

1967 10 243 566 1,146 3,071 39,817 426 162 256 74 0 124 45,895

1968 64,910 5,879 32,130 7,604 10,922 10,803 1,538 1,432 120 0 139 276 135,753

1969 497 412 12,164 42,123 15,502 2,142 570 2,614 388 2,723 492 6,028 85,655

1970 2,100 6,013 14,629 3,282 3,980 1,622 180 456 562 260 5 141 33,230

1971 207 273 398 149 17,979 1,623 2,364 6,809 3,334 5,404 431 3,131 42,102

1972 968 965 770 1,428 1,276 399 2 0 118 1,130 70 211 7,337

1973 1,608 1,981 1,232 13,840 1,815 808 1,668 300 82 7,188 232 0 30,754

1974 251 415 751 624 556 68 38 484 3,423 7,959 9,240 612 24,421

1975 1,293 10,980 1,702 7,104 5,094 959 1,286 410 407 0 0 0 29,235

1976 220 231 203 3,466 1,906 154 0 740 115 2,730 68 126 9,959

1977 122 667 17,815 4,543 6,124 29 320 24 0 0 7 0 29,651

1978 118 0 528 205 91 282 0 2,877 384 0 0 123 4,608

1979 553 389 9,881 2,211 11,438 947 385 703 0 0 7 0 26,514

1980 454 26 351 473 2,538 453 0 410 0 0 0 693 5,398

1981 0 285 2,326 178 273 4,287 118 549 8 38,310 542 0 46,876

1982 0 863 646 101 4,776 13,228 494 336 0 0 0 225 20,669

1983 44 112 626 455 0 621 210 263 83 144 0 89 2,647

1984 0 88 131 185 167 700 938 73 460 10,559 7,311 4,715 25,327

1985 16,296 2,393 8,918 4,628 7,616 2,209 169 1,299 174 8 1,782 366 45,858

1986 145 138 700 657 1,432 42,819 3,546 92 0 1,595 3,357 193 54,674

1987 1,743 5,908 9,857 0 37,261 19,055 3,457 0 161 0 0 0 77,442

1988 730 1,220 0 597 1,103 25,284 1,365 121 483 0 1 0 30,904

1989 158 1,452 759 1,063 20,610 28,489 2,619 4,423 1,633 1,283 412 0 62,902

1990 1,633 0 4,278 135,939 79,517 10,173 8,055 10,984 1,273 1,364 1,690 726 255,634

1991 4,951 2,566 1,244 798 881 5,903 1,178 15,432 8,555 15,800 8,869 80,717 146,893

1992 27,905 59,730 22,189 10,944 14,731 13,342 13,689 12,128 11,996 2,154 1,886 4,662 195,354

1993 4,112 9,802 11,574 7,307 3,240 1,315 713 382 334 10,952 4,137 765 54,634

1994 1,150 1,718 1,388 897 46,930 14,925 7,946 1,232 1,360 3,979 6,123 6,784 94,432

1995 4,854 1,952 5,686 30,256 22,972 13,275 4,104 30,210 8,552 3,377 1,115 1,244 127,597

1996 913 982 812 1,761 1,242 5,897 792 10,873 9,509 4,479 6,056 5,434 48,749

1997 1,246 51,039 17,579 13,727 20,368 70,722 7,138 2,671 1,098 1,319 626 1,098 188,632

1998 1,317 2,100 29,167 5,509 849 0 0 0 0 0 130 0 39,074

1999 369 151 1,641 436 593 2,555 0 0 0 0 7 0 5,752

2000 0 145 112 135 0 2,261 0 0 0 0 5,993 39 8,685

2001 1,298 9,150 9,367 2,022 5,834 0 318 0 0 0 0 0 27,989

2002 0 0 2,046 300 5,888 936 13,548 0 0 9,829 322 0 32,869

2003 420 1,076 1,071 481 0 1,313 0 0 0 2,703 0 0 7,063

2004 0 763 990 1,321 0 6,260 254 10,366 1,665 605 17,170 3,333 42,726

2005 1,872 9,195 11,721 2,691 774 0 0 611 0 0 0 0 26,864

2006 0 0 1,970 0 5,022 0 0 0 0 0 0 27 7,019

2007 0 150 5,282 5,598 15,562 95,292 33,858 3,372 3,264 0 135 266 162,777

2008 254 467 13,377 5,579 434 1,869 0 0 0 0 341 0 22,321

2009 136 228 365 168 61 33 784 135 6 1,495 297 118 3,826

2010 1,535 2,482 3,169 2,128 959 1,401 0 0 504 0 0 92 12,270

2011 46 194 360 391 52 0 0 0 0 2,113 0 101 3,257

2012 14,349 4,932 11,269 738 163 206 0 0 0 0 30 0 31,687

2013 181 15 571 6,547 109 0 8,503 0 0 0 0 203 16,129

2014 0 200 197 0 0 0 0 0 0 140 60 9 606

2015 155 25 511 322 84,570 7,250 27,627 0 0 5,071 36,862 14,610 177,003

Min 0 0 0 0 0 0 0 0 0 0 0 0 606

Max 64,910 59,730 32,130 135,939 92,356 95,292 33,858 30,210 19,776 38,310 36,862 80,717 255,634

Average 2,661 3,691 4,414 6,463 12,204 7,594 2,753 2,090 1,693 3,296 2,248 2,150 51,257
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Appendix B - Naturalized Flows

NATURALIZED FLOW -SADL44 Gage Name Sabana River near De Leon 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08099300

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 18 65 47 2,322 677 8,962 758 1,092 155 0 8,577 5,400 28,073

1941 1,837 21,740 4,951 6,254 40,637 5,367 1,466 17,243 1,855 3,632 979 1,039 107,001

1942 692 527 413 31,301 16,547 7,867 869 295 12,441 17,864 1,713 1,218 91,747

1943 816 641 2,863 1,086 2,042 648 32 10 348 900 57 165 9,607

1944 2,376 2,844 2,833 972 11,236 590 3,037 126 1,021 483 368 489 26,375

1945 1,007 4,030 10,745 13,451 2,186 1,939 3,729 217 144 1,566 228 280 39,520

1946 1,618 3,335 895 582 2,473 1,897 218 649 4,056 227 5,575 1,702 23,226

1947 1,447 595 3,163 948 1,032 451 20 15 12 933 33 1,365 10,014

1948 585 801 394 194 1,719 930 1,141 18 163 11 9 15 5,981

1949 666 2,944 3,153 5,288 19,610 14,063 291 67 241 1,903 161 848 49,235

1950 349 889 316 1,925 5,085 2,370 4,691 108 130 5 5 31 15,904

1951 43 78 96 89 1,310 4,157 20 8 11 163 39 5 6,019

1952 4 9 16 375 15,951 139 3 2 90 1 499 178 17,268

1953 41 23 80 993 2,905 13 1,099 1,181 24 2,793 318 319 9,789

1954 52 45 113 4,128 407 51 41 43 57 920 1,036 37 6,930

1955 39 305 159 2,226 13,103 4,124 590 0 846 203 0 0 21,595

1956 29 252 55 885 25,482 2 47 0 23 10 18 1,027 27,831

1957 0 0 43 12,695 58,102 2,932 209 2 0 7,290 4,626 762 86,661

1958 1,198 927 4,188 2,416 8,010 597 1,675 144 342 0 54 67 19,618

1959 57 130 138 143 290 3,733 4,284 93 111 23,290 1,136 889 34,294

1960 6,272 1,680 877 1,249 1,296 546 150 169 12 528 34 103 12,916

1961 6,341 3,638 1,064 483 723 5,633 6,101 83 49 94 315 121 24,645

1962 111 122 107 212 7 1,535 6,950 71 23,853 3,019 398 412 36,797

1963 272 219 178 127 27,457 2,214 151 27 14 22 758 101 31,540

1964 613 1,422 471 931 82 23 5 164 18,895 409 11,843 436 35,294

1965 2,303 1,315 524 326 26,460 604 320 281 360 1,111 741 133 34,478

1966 101 152 112 7,962 17,516 5,034 1,650 130 2,287 95 90 123 35,252

1967 135 130 180 532 7,303 13,202 227 23 311 99 142 123 22,407

1968 36,232 3,170 16,439 2,995 13,131 2,452 860 432 32 25 154 197 76,119

1969 264 190 4,201 14,940 6,611 792 73 296 526 3,172 399 2,884 34,348

1970 1,260 2,977 10,582 1,833 3,104 4,920 136 166 645 257 102 102 26,084

1971 106 100 98 106 1,371 142 567 4,259 1,619 5,714 435 1,635 16,152

1972 545 382 193 1,527 542 166 101 183 72 100 38 46 3,895

1973 165 236 257 6,142 293 474 910 197 41 1,968 91 72 10,846

1974 99 107 109 33 64 8 67 259 3,142 4,709 2,525 431 11,553

1975 661 3,692 344 2,307 2,267 577 1,036 780 27 19 23 75 11,808

1976 84 38 30 653 1,203 51 160 183 340 2,009 108 90 4,949

1977 210 182 11,306 3,168 876 106 198 159 40 0 0 13 16,258

1978 70 41 36 31 19 8 51 846 228 0 6 52 1,388

1979 183 41 3,001 506 7,670 457 73 140 57 4 0 15 12,147

1980 50 44 71 25 1,114 34 63 104 98 1 0 12 1,616

1981 14 23 628 9 27 2,058 80 78 11 3,745 12 20 6,705

1982 8 36 44 9 2,182 9,848 473 127 42 3 19 31 12,822

1983 49 59 230 48 71 714 146 159 49 13 0 1 1,539

1984 4 17 32 14 0 7,580 97 36 33 7,630 1,119 6,038 22,600

1985 6,260 508 3,285 819 798 616 116 127 6 1,849 290 79 14,753

1986 69 1,389 65 88 6,321 33,507 1,041 203 345 1,003 2,112 122 46,265

1987 1,097 3,717 6,201 0 23,441 11,987 2,175 0 102 0 0 0 48,719

1988 459 767 0 375 694 15,906 859 76 304 0 1 0 19,442

1989 100 914 478 669 12,966 17,923 1,648 2,782 1,028 807 259 0 39,572

1990 1,028 0 2,692 85,520 50,025 6,400 5,068 6,910 801 858 1,063 457 160,821

1991 3,114 1,614 783 502 554 3,714 741 9,708 5,382 10,192 5,721 52,068 94,093

1992 18,000 38,530 14,313 7,059 9,502 8,607 8,830 7,823 7,738 1,389 1,216 3,007 126,015

1993 2,652 6,323 7,466 4,714 2,090 848 460 246 216 7,065 2,669 493 35,242

1994 742 1,108 895 578 30,273 9,627 5,126 795 877 2,567 3,950 4,376 60,915

1995 3,131 1,259 3,668 19,517 14,818 8,563 2,647 19,487 5,517 2,178 719 803 82,308

1996 589 633 524 1,136 801 3,804 511 7,014 6,134 2,958 4,046 4,334 32,482

1997 2,239 33,585 20,237 14,959 22,601 25,916 7,329 4,284 867 851 404 709 133,979

1998 828 1,321 18,349 3,466 534 0 0 0 0 0 82 0 24,581

1999 232 95 1,032 274 373 1,607 0 0 0 0 0 0 3,614

2000 9 3 1 70 0 1,333 22 0 0 306 4,960 313 7,017

2001 740 4,256 3,697 766 4,252 29 0 113 143 0 0 129 14,125

2002 29 670 531 274 8,753 1,003 15,925 236 32 8,671 1,149 1,355 38,628

2003 658 897 746 457 230 362 23 254 124 321 170 72 4,314

2004 75 340 451 660 369 4,416 490 5,232 808 317 9,506 868 23,532

2005 816 4,431 6,305 809 370 203 0 259 0 0 5 59 13,257

2006 126 344 600 85 5,684 18 0 0 0 0 0 73 6,930

2007 159 42 7,806 1,311 10,584 57,181 10,740 1,581 1,801 214 264 292 91,975

2008 390 209 7,241 1,882 505 138 0 37 37 58 323 40 10,860

2009 41 10 54 51 39 8 0 178 45 217 324 95 1,062

2010 1,393 1,291 1,664 1,697 162 95 12 0 0 0 0 1 6,315

2011 213 251 78 645 658 2 0 0 0 2,659 0 858 5,364

2012 8,617 4,768 7,317 486 154 15 1 0 504 106 0 16 21,984

2013 66 30 82 529 54 0 1,364 0 0 0 0 0 2,125

2014 0 19 0 5 1,933 1 0 0 0 0 0 0 1,958

2015 22 8 19 2,059 26,404 2,877 12,514 77 2 50 14,828 3,827 62,687

Min 0 0 0 0 0 0 0 0 0 0 0 0 1,062

Max 36,232 38,530 20,237 85,520 58,102 57,181 15,925 19,487 23,853 23,290 14,828 52,068 160,821

Average 1,617 2,231 2,663 3,762 7,712 4,430 1,612 1,291 1,417 1,863 1,301 1,362 31,260
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Appendix B - Naturalized Flows

NATURALIZED FLOW -LEHS45 Gage Name Leon River near Hasse 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08099500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 69 241 177 8,663 2,525 33,440 2,830 4,074 579 0 32,005 20,148 104,751

1941 6,853 81,119 18,475 23,335 151,632 20,027 5,472 64,340 6,920 13,554 3,653 3,878 399,258

1942 2,582 1,967 1,541 116,793 61,741 29,355 3,241 1,102 46,422 66,657 6,392 4,546 342,339

1943 3,045 2,390 10,681 4,053 7,619 2,418 121 38 1,297 3,358 212 614 35,846

1944 8,864 10,611 10,572 3,625 41,926 2,203 11,332 472 3,811 1,801 1,372 1,824 98,413

1945 3,757 15,036 40,092 50,189 8,157 7,236 13,913 810 536 5,843 849 1,045 147,463

1946 6,037 12,445 3,338 2,171 9,228 7,079 812 2,421 15,134 847 20,801 6,351 86,664

1947 5,401 2,221 11,801 3,539 3,849 1,682 75 57 44 3,483 122 5,093 37,367

1948 2,184 2,989 1,469 724 6,415 3,470 4,259 69 608 42 33 57 22,319

1949 2,486 10,984 11,765 19,730 73,172 52,474 1,086 250 899 7,101 601 3,164 183,712

1950 1,303 3,318 1,179 7,184 18,973 8,843 17,502 403 486 18 19 114 59,342

1951 161 290 360 331 4,889 15,512 76 30 40 608 146 17 22,460

1952 14 35 61 1,401 59,518 518 12 7 335 3 1,863 665 64,432

1953 152 86 299 3,704 10,841 47 4,102 4,405 89 10,423 1,185 1,192 36,525

1954 195 167 423 15,403 1,520 189 154 159 213 3,431 3,867 139 25,860

1955 146 1,139 594 8,306 48,891 15,387 2,202 0 3,155 759 0 0 80,579

1956 109 939 204 3,303 95,081 8 174 0 87 39 69 3,833 103,846

1957 0 0 159 47,370 216,797 10,942 781 8 0 27,200 17,262 2,843 323,362

1958 4,469 3,460 15,627 9,014 29,889 2,229 6,249 538 1,276 0 200 250 73,201

1959 214 484 515 534 1,083 13,929 15,984 346 414 86,903 4,239 3,318 127,963

1960 23,403 6,267 3,272 4,660 4,837 2,039 559 631 0 1,943 19 567 48,197

1961 24,659 21,535 5,748 2,075 2,034 18,692 14,987 248 5 1,533 749 1,025 93,290

1962 864 912 817 1,334 144 3,669 16,909 709 84,101 15,132 2,078 2,177 128,846

1963 1,547 1,861 1,130 2,604 54,908 13,522 123 230 119 0 9,324 0 85,368

1964 2,805 6,739 2,660 10,204 496 289 36 3,381 63,485 5,830 38,270 2,500 136,695

1965 9,739 10,715 3,374 2,561 101,052 5,002 2,680 0 431 3,823 1,811 645 141,833

1966 793 1,697 1,213 15,250 48,566 15,931 763 1,180 8,308 465 527 281 94,974

1967 736 679 2,062 3,038 12,822 41,212 1,075 0 3,656 281 530 540 66,631

1968 117,815 14,579 74,885 18,604 57,436 19,606 5,091 3,404 373 221 785 740 313,539

1969 1,371 1,144 16,704 60,344 36,398 4,196 1,935 4,525 739 5,328 1,063 11,586 145,333

1970 6,556 12,370 43,327 11,523 12,094 9,708 694 1,671 2,916 1,525 505 954 103,843

1971 878 1,156 1,269 816 15,064 4,138 2,112 15,146 5,256 12,063 1,184 7,616 66,698

1972 2,375 2,475 1,783 6,209 4,635 300 1,112 349 0 1,059 0 422 20,719

1973 2,050 2,636 2,352 34,830 2,705 4,042 6,841 922 67 16,811 1,168 602 75,026

1974 708 1,261 1,975 1,261 298 0 550 4,252 11,836 13,325 16,931 2,288 54,685

1975 3,836 17,707 3,544 12,988 7,227 3,097 3,411 1,467 373 30 169 0 53,849

1976 522 669 630 9,611 4,929 408 1,681 3,713 1,302 4,030 533 569 28,597

1977 353 1,359 46,942 17,418 10,733 1,375 1,016 218 505 105 91 84 80,199

1978 173 0 861 301 1,876 0 66 2,861 385 0 0 163 6,686

1979 1,194 478 14,799 3,682 25,273 1,633 712 3,720 34 351 0 104 51,980

1980 330 294 413 869 15,326 926 491 1,168 426 0 0 860 21,103

1981 206 731 1,835 342 484 8,155 447 882 42 40,256 1,297 0 54,677

1982 716 1,014 1,497 604 20,034 45,072 8,243 1,763 102 115 0 446 79,606

1983 88 242 2,514 746 966 1,780 568 877 0 0 0 0 7,781

1984 335 63 4,709 141 0 6,653 108 0 0 25,889 6,859 11,535 56,292

1985 39,466 4,179 14,944 8,190 12,283 9,205 160 1,491 199 1,549 1,869 326 93,861

1986 176 4,142 1,020 1,139 20,778 123,455 8,939 0 12,335 3,744 7,880 454 184,062

1987 4,092 13,869 23,139 0 87,466 44,729 8,115 0 379 0 0 0 181,789

1988 1,714 2,863 0 1,401 2,590 59,351 3,205 284 1,133 0 3 0 72,544

1989 372 3,409 1,782 2,496 48,381 66,876 6,148 10,382 3,834 3,011 966 0 147,657

1990 3,834 0 10,043 319,106 186,659 23,881 18,909 25,785 2,988 3,201 3,968 1,705 600,079

1991 11,621 6,023 2,920 1,874 2,068 13,857 2,766 36,225 20,083 49,531 14,356 191,979 353,303

1992 60,286 135,135 53,446 27,388 34,251 42,229 40,174 33,304 31,681 3,836 2,604 10,100 474,434

1993 3,602 13,752 10,057 9,914 2,793 1,941 1,789 0 0 40,335 4,989 0 89,172

1994 1,875 3,107 1,312 1,211 136,934 31,885 9,347 2,065 0 7,922 14,097 6,835 216,590

1995 3,076 261 8,436 23,539 28,334 15,784 3,647 99,464 23,666 5,963 0 1,218 213,388

1996 0 1,395 957 2,200 2,666 9,595 2,806 13,538 22,053 7,121 12,558 13,835 88,724

1997 2,618 117,210 62,338 52,689 47,726 110,993 37,578 0 0 72 571 983 432,778

1998 3,091 4,930 68,468 12,933 1,994 0 0 0 0 0 306 0 91,722

1999 867 355 3,852 1,023 1,391 5,998 0 0 0 0 16 0 13,502

2000 0 340 262 318 0 5,307 0 0 0 0 14,069 91 20,387

2001 3,047 21,479 21,988 4,747 13,694 0 746 0 0 0 0 0 65,701

2002 0 0 4,803 704 13,822 2,197 31,803 0 0 23,073 755 1 77,158

2003 987 2,525 2,515 1,128 0 3,081 0 0 0 6,344 0 0 16,580

2004 0 1,790 2,324 3,102 0 14,694 596 24,333 3,908 1,421 40,304 7,823 100,295

2005 4,394 21,585 27,513 6,316 1,817 0 0 1,435 0 0 0 0 63,060

2006 0 0 4,625 0 11,788 0 0 0 0 0 0 63 16,476

2007 0 352 12,398 13,140 36,531 223,689 79,478 7,915 7,661 1,240 0 1,429 383,833

2008 754 1,651 26,710 17,107 4,580 3,544 0 674 0 0 1,160 0 56,180

2009 0 713 0 351 0 4,270 386 0 0 1,470 1,354 0 8,544

2010 6,726 8,023 9,147 5,919 1,323 0 0 0 442 0 0 67 31,647

2011 0 46 0 4,003 1,436 0 0 0 0 10,176 0 69 15,730

2012 41,952 17,414 26,821 1,142 39 734 0 0 779 0 364 0 89,245

2013 632 0 135 9,286 224 0 7,105 0 37 216 0 395 18,030

2014 0 12 0 0 1,458 0 371 0 0 0 114 0 1,955

2015 209 0 999 2,029 173,340 28,074 88,648 3,389 0 5,379 53,146 38,061 393,274

Min 0 0 0 0 0 0 0 0 0 0 0 0 1,955

Max 117,815 135,135 74,885 319,106 216,797 223,689 88,648 99,464 84,101 86,903 53,146 191,979 600,079

Average 5,888 8,488 10,166 14,287 28,559 16,892 6,780 5,173 5,237 7,339 4,661 5,003 118,472
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Appendix B - Naturalized Flows

NATURALIZED FLOW -LEHM46 Gage Name Leon River near Hamilton 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08100000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 75 262 192 9,408 2,742 36,316 3,073 4,424 629 0 34,757 21,881 113,760

1941 7,442 88,095 20,064 25,342 164,672 21,749 5,943 69,873 7,515 14,720 3,967 4,212 433,594

1942 2,804 2,136 1,674 126,837 67,051 31,880 3,520 1,197 50,414 72,390 6,942 4,937 371,780

1943 3,307 2,596 11,600 4,402 8,274 2,626 131 41 1,409 3,647 230 667 38,929

1944 9,626 11,524 11,481 3,937 45,532 2,392 12,307 513 4,139 1,956 1,490 1,981 106,877

1945 4,080 16,329 43,540 54,505 8,859 7,858 15,110 880 582 6,345 922 1,135 160,145

1946 6,556 13,515 3,625 2,358 10,022 7,688 882 2,629 16,436 920 22,590 6,897 94,117

1947 5,865 2,412 12,816 3,843 4,180 1,827 81 62 48 3,783 132 5,531 40,581

1948 2,372 3,246 1,595 786 6,967 3,768 4,625 75 660 46 36 62 24,238

1949 2,700 11,929 12,777 21,427 79,465 56,987 1,179 272 976 7,712 653 3,436 199,511

1950 1,415 3,603 1,280 7,802 20,605 9,603 19,007 438 528 55 27 105 64,469

1951 181 407 433 546 5,269 16,445 69 15 20 300 72 8 23,765

1952 7 17 30 4,700 50,487 1,580 1,447 3 165 1 3,889 1,701 64,029

1953 964 224 3,215 3,688 26,183 251 4,449 3,612 938 10,999 1,343 1,065 56,930

1954 256 192 276 12,582 2,674 133 88 87 108 3,293 4,176 69 23,934

1955 75 1,983 721 7,600 49,465 18,846 3,270 42 9,111 3,918 28 0 95,059

1956 95 875 158 2,525 90,193 575 97 311 44 19 273 3,867 99,032

1957 91 75 1,940 75,645 269,321 28,441 2,410 468 257 35,383 24,320 7,214 445,565

1958 8,531 12,140 26,261 11,707 55,203 4,032 5,431 715 1,174 404 421 538 126,556

1959 565 1,008 678 798 1,432 15,358 16,260 857 745 148,955 8,292 9,572 204,520

1960 44,153 16,432 8,740 6,416 6,317 2,714 1,132 878 91 7,480 135 5,479 99,967

1961 55,338 59,959 17,971 6,683 5,636 30,023 22,555 1,327 447 16,037 2,634 2,876 221,486

1962 2,431 2,364 1,923 2,166 877 2,944 11,306 2,373 74,104 15,467 3,437 2,909 122,301

1963 2,608 2,217 1,669 2,093 43,865 20,639 3,002 346 847 0 8,582 303 86,171

1964 2,373 8,758 7,059 21,203 3,653 657 0 7,012 52,437 23,950 35,086 13,450 175,638

1965 14,187 26,913 5,519 3,853 139,322 17,664 19,337 13,080 1,752 3,256 3,180 1,023 249,086

1966 1,205 2,636 1,892 14,550 46,389 21,319 12,199 7,001 11,483 633 486 398 120,191

1967 799 733 1,744 4,089 13,579 30,648 11,469 131 2,994 151 364 473 67,174

1968 99,890 38,318 74,972 40,973 91,807 29,580 6,854 3,688 1,218 208 604 954 389,066

1969 1,360 1,327 10,628 45,881 53,230 3,793 2,431 4,464 833 6,174 3,494 12,357 145,972

1970 13,013 14,084 67,961 30,186 19,390 15,193 1,625 2,513 8,918 2,345 1,068 1,571 177,867

1971 1,414 1,351 1,413 946 9,858 2,759 5,756 10,951 4,505 25,550 8,140 23,227 95,870

1972 11,152 5,187 3,405 5,109 9,261 841 2,559 1,202 722 691 347 661 41,137

1973 2,361 3,595 4,504 30,818 10,409 3,714 6,106 1,957 281 16,787 2,082 794 83,408

1974 1,574 1,359 1,728 1,030 200 0 575 4,848 18,804 15,674 15,349 3,600 64,741

1975 6,091 21,758 7,174 27,131 10,792 4,635 6,076 2,465 917 152 102 201 87,494

1976 635 596 551 6,423 3,833 828 3,229 3,883 3,155 2,794 468 534 26,929

1977 532 1,316 43,193 57,234 34,559 10,392 5,127 2,482 547 0 0 143 155,525

1978 496 243 810 351 1,892 494 1,575 3,645 826 0 30 52 10,414

1979 1,222 727 13,748 5,890 31,353 4,994 1,171 4,523 851 370 0 194 65,043

1980 385 221 231 607 28,658 1,566 1,265 2,002 1,358 0 0 533 36,826

1981 192 551 1,300 363 845 5,831 761 1,227 1,159 25,969 2,475 71 40,744

1982 589 720 2,602 731 27,729 43,997 17,761 4,593 1,038 629 0 413 100,802

1983 352 461 2,095 687 1,936 2,288 1,042 1,719 942 1,499 0 0 13,021

1984 156 484 4,233 159 49 5,371 1,425 770 508 17,445 4,480 9,373 44,453

1985 29,493 7,488 13,787 8,514 11,891 9,359 1,546 1,970 874 1,730 1,099 288 88,039

1986 118 2,694 678 958 15,615 125,701 30,448 9,455 56,880 8,806 7,065 8,619 267,037

1987 8,574 16,489 41,886 10,502 89,157 66,490 24,086 9,400 3,144 984 609 848 272,169

1988 1,878 2,558 476 1,220 2,195 81,300 10,110 2,848 2,125 217 227 594 105,748

1989 450 2,817 17,503 5,273 39,890 90,930 16,954 12,470 7,772 4,447 1,454 325 200,285

1990 2,860 570 10,041 231,065 194,072 48,965 36,580 25,853 4,267 3,592 3,559 2,631 564,055

1991 8,959 5,126 2,530 3,428 3,342 9,888 3,586 23,557 13,561 48,764 27,372 249,127 399,240

1992 86,125 184,352 68,484 33,777 45,466 41,180 42,249 37,431 37,024 6,647 5,820 14,388 602,943

1993 12,691 30,253 35,723 22,553 9,999 4,059 2,202 1,179 1,032 33,804 12,769 2,360 168,624

1994 3,548 5,303 4,284 2,767 144,847 46,064 24,526 3,804 4,198 12,281 18,898 20,938 291,458

1995 14,981 6,024 17,549 93,384 70,900 40,972 12,667 93,241 26,395 10,423 3,442 3,840 393,818

1996 2,819 3,031 2,505 5,435 3,834 18,200 2,443 33,559 29,348 14,151 19,357 20,735 155,417

1997 10,711 160,693 96,830 71,572 108,140 123,999 35,065 20,498 4,146 4,072 1,933 3,390 641,049

1998 6,469 13,178 98,839 22,004 5,667 1,804 1,147 948 865 1,033 1,490 3,526 156,971

1999 2,239 1,367 4,830 4,568 2,361 7,117 867 507 270 147 43 183 24,499

2000 332 558 516 1,162 598 14,831 495 240 884 2,698 23,536 1,998 47,847

2001 7,838 29,368 44,577 13,222 18,539 2,225 1,191 3,045 2,060 1,291 2,318 5,069 130,742

2002 2,798 11,282 10,974 6,820 11,885 3,173 33,142 670 338 18,852 4,673 3,532 108,139

2003 2,830 5,725 7,471 2,617 1,011 6,965 629 389 1,397 22,717 1,617 1,247 54,617

2004 2,199 5,401 9,357 24,269 8,492 23,840 6,277 36,914 10,588 5,449 87,159 23,542 243,486

2005 16,478 45,971 55,802 14,063 5,946 3,891 1,419 13,607 743 536 674 840 159,969

2006 800 427 5,174 699 10,235 410 31 0 5 81 172 318 18,353

2007 261 355 24,041 22,008 79,626 252,901 150,486 42,961 31,133 4,683 2,670 3,403 614,530

2008 2,736 2,937 20,966 13,249 4,876 2,442 993 31,289 1,960 701 1,262 585 83,996

2009 502 966 881 1,495 1,838 6,568 4,196 966 206 2,195 2,678 1,542 24,033

2010 25,294 24,775 23,279 10,941 3,033 477 1,075 786 1,740 610 344 131 92,485

2011 223 183 181 3,066 2,357 0 0 0 375 12,868 0 95 19,348

2012 45,764 29,305 45,050 5,813 3,398 3,140 287 162 634 114 363 34 134,064

2013 681 28 240 6,504 10,445 759 4,895 209 228 298 0 420 24,707

2014 0 0 0 48 1,952 473 1,161 0 0 72 78 0 3,784

2015 144 0 796 3,500 206,528 65,360 93,950 19,971 933 18,180 58,999 60,286 528,647

Min 0 0 0 48 49 0 0 0 0 0 0 0 3,784

Max 99,890 184,352 98,839 231,065 269,321 252,901 150,486 93,241 74,104 148,955 87,159 249,127 641,049

Average 8,188 12,949 14,561 17,665 35,292 21,510 10,400 7,941 6,997 9,744 6,563 7,780 159,590

Page 46 of 73



Appendix B - Naturalized Flows

NATURALIZED FLOW - LEGT47 Gage Name Leon River at Gatesville 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08100500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 444 779 506 15,835 4,025 55,216 18,872 5,549 1,079 2,036 82,728 87,715 274,783

1941 34,584 136,082 88,717 60,789 237,723 68,934 33,253 56,723 19,029 29,179 8,828 7,678 781,518

1942 5,436 4,617 3,834 172,094 131,691 84,353 9,953 10,638 93,383 91,729 21,320 13,284 642,331

1943 9,852 6,657 13,800 13,695 12,032 4,638 1,429 430 3,801 4,834 1,119 2,083 74,370

1944 22,341 48,439 45,001 26,686 216,855 39,876 14,327 3,491 6,097 4,550 3,866 12,833 444,361

1945 41,560 48,734 93,420 172,663 33,974 27,287 21,120 3,244 4,101 18,914 6,385 14,754 486,157

1946 20,833 37,083 57,520 17,065 57,903 21,567 4,148 2,671 18,377 3,099 21,897 14,035 276,200

1947 26,634 10,407 38,839 17,424 22,773 5,365 1,986 822 555 2,380 1,464 5,985 134,633

1948 2,555 8,998 5,020 3,246 14,538 6,018 8,813 619 3,335 130 100 130 53,502

1949 2,252 8,288 29,780 41,780 69,797 50,571 4,731 937 944 6,696 1,838 2,948 220,564

1950 1,518 6,190 1,719 9,046 26,265 14,064 19,070 849 11,504 110 41 116 90,492

1951 239 624 603 903 6,746 20,759 74 0 0 0 0 0 29,948

1952 0 0 0 9,465 49,872 3,128 3,403 0 0 0 7,011 3,241 76,120

1953 2,099 428 7,242 4,394 49,188 538 5,725 3,396 2,110 13,827 1,790 1,127 91,864

1954 377 258 160 11,765 4,542 95 29 20 7 3,778 5,354 0 26,385

1955 6 3,355 1,011 8,269 59,838 26,573 5,155 98 17,835 8,367 67 0 130,574

1956 98 973 135 2,115 102,194 1,348 27 734 2 0 563 4,665 112,854

1957 215 178 4,396 123,417 383,333 54,401 4,779 1,095 607 51,855 37,311 13,721 675,308

1958 14,935 24,632 43,798 17,141 95,516 6,922 5,543 1,061 1,286 954 760 980 213,528

1959 1,084 1,817 1,002 1,263 2,119 20,035 19,771 1,621 1,276 250,450 14,639 18,734 333,811

1960 76,983 31,495 16,824 9,720 9,280 4,032 2,021 1,338 418 12,377 1,128 27,267 192,883

1961 101,538 97,787 31,625 10,871 8,906 54,150 50,480 4,421 2,414 64,337 16,888 13,118 456,535

1962 7,401 5,222 4,583 4,803 2,517 7,001 7,479 6,320 65,587 15,899 5,785 5,172 137,769

1963 3,195 3,036 3,239 2,917 42,347 20,499 5,164 136 950 0 7,494 491 89,468

1964 2,235 8,660 9,137 20,466 6,474 7,520 0 11,906 62,357 24,044 50,215 14,064 217,078

1965 19,569 58,274 11,957 6,948 247,849 27,346 19,510 14,425 5,822 5,372 29,848 4,623 451,543

1966 3,670 7,888 5,782 43,094 57,763 28,455 12,499 12,073 18,039 2,178 1,397 1,139 193,977

1967 1,458 1,407 2,403 7,975 13,913 29,715 18,284 488 3,154 379 318 504 79,998

1968 119,596 52,395 110,424 61,458 134,770 45,834 12,718 4,636 1,638 808 1,130 1,781 547,188

1969 2,278 2,169 10,178 52,779 74,203 5,333 2,427 4,999 1,135 8,317 7,100 15,902 186,820

1970 18,576 23,291 106,578 43,847 27,754 21,686 2,382 2,383 14,633 4,330 1,660 2,140 269,260

1971 1,932 1,839 1,919 1,927 10,532 2,691 25,108 13,692 4,834 40,770 12,549 45,444 163,237

1972 19,756 9,516 5,914 5,830 12,638 2,153 3,058 1,102 1,280 1,990 659 832 64,728

1973 4,297 6,413 10,054 37,495 18,316 14,826 12,636 2,301 504 19,050 3,681 1,353 130,926

1974 2,271 2,006 2,414 1,482 670 0 99 6,176 32,273 26,664 28,083 9,583 111,721

1975 12,355 53,585 13,726 56,754 31,613 8,045 9,757 4,546 1,454 573 373 455 193,236

1976 862 1,061 909 7,553 4,992 5,918 20,973 3,718 3,400 3,457 1,137 2,674 56,654

1977 2,899 5,104 50,786 88,374 70,241 13,816 6,208 2,512 316 0 0 133 240,389

1978 1,041 831 1,166 628 1,569 313 760 2,667 611 0 0 22 9,608

1979 1,609 1,246 31,166 14,812 47,323 28,022 5,232 5,674 881 536 93 603 137,197

1980 1,222 1,111 853 1,245 50,133 3,261 1,053 1,570 717 0 0 622 61,787

1981 238 663 3,435 2,340 1,600 54,506 2,981 1,346 1,993 25,375 2,073 331 96,881

1982 927 1,331 8,794 2,940 34,100 42,412 15,804 5,267 608 293 0 0 112,476

1983 564 694 2,956 1,053 2,033 1,620 723 1,048 450 1,287 0 0 12,428

1984 48 189 5,226 97 192 4,512 978 465 104 17,248 4,138 8,605 41,802

1985 27,228 7,344 16,488 10,312 11,187 16,789 1,414 1,104 151 8,285 816 2,015 103,133

1986 486 3,708 924 878 19,437 145,961 39,688 11,043 51,278 9,697 8,617 16,939 308,656

1987 16,951 21,750 50,812 14,433 89,406 131,751 32,446 10,550 4,093 1,260 1,133 1,647 376,232

1988 2,405 4,068 1,212 1,713 2,443 82,089 10,717 3,769 3,645 1,267 413 658 114,399

1989 1,124 7,222 22,230 9,472 57,536 96,438 20,886 13,887 7,905 4,938 1,812 932 244,382

1990 3,327 1,578 20,575 268,527 233,540 59,846 41,844 27,360 6,763 4,472 4,220 4,103 676,155

1991 10,061 7,117 4,208 8,861 14,257 11,290 4,415 23,649 17,783 51,073 32,939 369,804 555,457

1992 128,531 276,611 123,875 46,369 74,056 59,164 48,119 42,895 39,554 8,756 7,394 21,205 876,529

1993 21,248 57,296 56,072 36,834 17,143 9,783 4,008 1,389 1,072 32,048 15,326 3,385 255,604

1994 3,989 7,839 6,787 3,391 146,121 47,367 29,922 4,724 6,858 14,364 21,892 33,433 326,687

1995 29,668 14,935 30,523 129,556 107,335 63,318 19,656 105,214 27,568 14,120 4,757 5,144 551,794

1996 4,855 5,699 4,598 6,603 4,111 22,787 3,002 44,064 55,714 22,741 32,409 40,273 246,856

1997 27,861 206,290 162,566 113,348 140,701 158,463 48,292 22,370 6,157 6,019 3,330 11,482 906,879

1998 11,673 25,371 153,604 36,886 11,056 4,259 2,707 2,238 2,043 2,438 3,162 8,325 263,762

1999 4,277 2,815 6,916 9,592 3,953 9,817 2,046 1,196 638 347 83 433 42,113

2000 783 922 913 2,374 1,411 28,834 1,168 566 2,088 6,369 39,180 4,610 89,218

2001 14,957 44,318 79,633 25,686 27,818 5,253 1,942 7,188 4,863 3,048 5,472 11,967 232,145

2002 6,606 26,635 20,315 15,281 11,961 4,932 41,204 1,581 797 17,634 10,154 8,337 165,437

2003 5,532 10,576 14,710 4,864 2,387 12,855 1,486 919 3,299 46,243 3,818 2,945 109,634

2004 5,191 10,666 19,383 53,683 20,048 39,169 14,126 58,809 20,446 11,210 158,830 46,469 458,030

2005 33,785 83,393 99,697 25,844 11,922 9,186 3,349 30,454 1,753 1,265 1,592 1,983 304,223

2006 1,889 1,008 6,829 1,651 10,435 967 73 0 12 191 407 677 24,139

2007 617 429 42,318 36,655 145,441 336,540 262,713 92,208 64,580 10,121 5,254 5,911 1,002,787

2008 4,565 4,545 26,290 18,343 18,590 3,738 1,666 29,203 3,036 1,701 1,873 1,079 114,629

2009 1,107 1,533 4,628 10,438 3,736 6,734 5,571 1,397 2,393 49,536 12,427 8,128 107,628

2010 74,560 79,934 52,304 25,021 8,958 3,268 4,827 1,711 21,735 1,327 910 1,142 275,697

2011 1,802 1,347 1,052 3,588 3,535 1,513 1,115 334 594 13,308 245 374 28,807

2012 49,875 35,496 69,138 11,618 5,573 3,228 367 312 861 301 588 191 177,548

2013 596 222 461 6,974 13,667 1,117 4,944 415 4,002 5,598 943 5,235 44,174

2014 1,233 555 464 425 3,213 4,518 1,905 277 258 295 303 227 13,673

2015 436 358 2,849 8,284 240,256 91,323 88,085 22,688 2,050 36,697 75,189 89,091 657,306

Min 0 0 0 97 192 0 0 0 0 0 0 0 9,608

Max 128,531 276,611 162,566 268,527 383,333 336,540 262,713 105,214 93,383 250,450 158,830 369,804 1,002,787

Average 14,353 22,070 26,196 28,473 52,025 31,811 15,319 10,167 10,196 15,195 11,162 14,066 251,034
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Appendix B - Naturalized Flows

NATURALIZED FLOW - COPI48 Gage Name Cowhouse Creek at Pidcoke 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08101000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 210 317 197 4,809 1,082 15,371 8,977 1,236 332 1,100 30,865 38,695 103,191

1941 15,729 38,443 39,960 22,759 62,859 28,594 15,607 2,807 7,291 9,905 3,190 2,471 249,615

1942 1,821 1,644 1,406 42,465 44,459 32,891 3,977 5,274 30,383 20,727 8,758 5,213 199,018

1943 4,008 2,564 2,836 5,649 3,206 1,461 720 216 1,493 1,159 513 860 24,685

1944 8,240 21,591 19,750 12,857 99,077 20,603 2,838 1,683 1,646 1,680 1,496 6,147 197,608

1945 20,840 19,835 33,143 71,610 14,835 11,618 5,394 1,403 1,985 7,695 3,084 7,523 198,965

1946 8,648 14,659 29,650 8,285 27,307 8,594 1,891 396 3,382 1,308 2,831 4,838 111,789

1947 12,059 4,664 15,887 7,887 10,645 2,172 1,041 420 281 0 738 1,031 56,825

1948 436 3,570 2,078 1,442 5,082 1,751 2,920 305 1,539 52 40 45 19,260

1949 141 0 11,005 14,043 6,051 4,619 2,088 398 121 545 733 224 39,968

1950 257 1,910 419 1,780 5,984 3,774 2,731 285 6,008 45 11 27 23,231

1951 35 76 49 261 181 3,410 1 0 6 0 0 0 4,019

1952 0 0 1 4,903 14,713 383 299 0 0 0 3,550 2,721 26,570

1953 816 429 6,428 3,691 23,094 140 1,553 45 1,006 572 44 35 37,853

1954 40 10 1 149 1,014 10 0 0 93 533 1,355 10 3,215

1955 3 1,908 1,509 3,493 19,232 4,657 492 2,513 3,644 2,844 0 10 40,305

1956 32 88 3 0 40,038 4 0 1,902 0 0 754 182 43,003

1957 16 32 4,274 61,442 85,793 5,976 686 142 67 22,576 10,195 4,858 196,057

1958 4,134 18,387 14,838 7,676 17,074 2,408 617 315 260 159 144 152 66,164

1959 151 447 140 417 409 5,792 400 1,940 1,224 87,059 3,410 9,316 110,705

1960 25,305 12,474 7,521 3,824 1,740 595 282 96 125 13,617 1,561 24,867 92,007

1961 47,153 41,881 16,746 4,975 2,612 22,237 15,790 1,559 681 18,740 5,294 3,796 181,464

1962 2,358 1,593 1,256 1,509 561 2,630 450 2 20 2,900 466 1,847 15,592

1963 292 264 1,526 481 1,935 1,400 28 0 0 0 87 0 6,013

1964 15 386 3,231 3,540 2,206 2,731 11 9,092 17,254 1,002 9,939 1,466 50,873

1965 3,677 22,810 5,483 3,344 130,144 6,782 1,285 1,299 4,945 2,434 25,313 5,869 213,385

1966 3,574 5,246 4,673 18,419 8,002 2,224 547 14,757 8,670 1,912 922 726 69,672

1967 541 391 335 1,378 661 59 275 1 25 4 6 60 3,736

1968 31,256 6,476 26,836 14,989 29,693 5,827 2,864 722 356 135 165 272 119,591

1969 201 446 819 7,328 14,266 673 39 44 10 6,246 3,773 6,847 40,692

1970 5,106 8,965 39,156 14,547 10,649 7,781 695 126 25,785 3,135 1,180 1,076 118,201

1971 885 1,015 648 1,068 789 424 19,561 1,921 2,053 17,687 3,941 17,096 67,088

1972 8,281 3,929 2,074 1,137 5,610 1,351 103 33 45 1,042 129 70 23,804

1973 707 1,744 3,902 8,658 5,665 8,484 3,660 271 323 7,670 1,567 1,180 43,831

1974 1,410 1,045 833 295 265 346 29 1,359 13,077 14,479 9,941 4,681 47,760

1975 4,877 28,917 5,750 24,771 20,580 6,216 2,766 996 247 121 121 146 95,508

1976 109 88 153 644 960 3,546 24,554 921 1,540 1,212 535 2,360 36,622

1977 2,253 4,884 11,232 43,531 24,226 11,229 940 335 339 19 79 108 99,175

1978 97 194 142 141 61 21 54 4 13 0 46 5 778

1979 398 1,490 12,579 6,060 13,868 19,867 2,926 1,792 237 87 188 268 59,760

1980 379 201 194 219 10,337 401 45 12 1,255 25 13 104 13,185

1981 70 89 1,495 744 1,058 34,329 1,764 1,115 1,981 434 431 339 43,849

1982 348 574 5,611 3,055 9,890 3,203 1,742 41 13 0 8 25 24,510

1983 76 86 690 273 409 107 19 30 0 723 1 0 2,414

1984 1 0 3,937 24 63 792 34 18 13 2,069 8 1,174 8,133

1985 1,522 2,075 6,464 3,078 1,993 16,676 605 5 0 11,740 215 2,132 46,505

1986 606 1,552 708 373 9,996 26,218 1,168 632 2,126 7,601 6,165 12,908 70,053

1987 9,844 9,701 16,206 5,979 26,914 41,795 3,610 397 578 116 473 1,084 116,697

1988 576 761 491 282 64 3,547 10 1 369 18 1 1 6,121

1989 118 1,093 7,356 1,286 16,901 11,926 642 413 12 0 0 11 39,758

1990 78 236 8,125 28,997 28,229 1,573 490 160 53 51 139 94 68,225

1991 630 674 500 2,699 3,151 1,279 1,254 131 123 3,560 2,140 116,477 132,618

1992 35,954 90,480 37,195 15,831 22,442 17,771 5,609 1,466 1,046 441 1,551 3,941 233,727

1993 5,280 17,105 18,564 11,749 7,502 6,326 1,128 279 188 642 489 694 69,946

1994 419 1,142 1,042 700 17,170 3,488 133 81 1,016 1,342 1,954 5,984 34,471

1995 7,724 4,185 8,262 34,482 13,917 5,315 2,420 2,525 1,016 202 351 433 80,832

1996 350 252 212 328 148 1,000 31 8,125 5,066 1,970 8,700 9,000 35,182

1997 11,070 120,500 78,360 51,340 28,660 29,875 4,600 797 264 271 233 4,366 330,336

1998 5,474 14,210 54,569 6,278 2,309 1,384 114 0 47 1,447 2,628 8,446 96,906

1999 4,998 2,089 11,726 9,378 1,504 1,009 543 7 0 0 0 3 31,257

2000 8 39 32 446 1,584 11,709 120 14 1,380 1,118 7,321 1,334 25,105

2001 6,361 15,096 22,614 9,860 9,983 2,491 319 5,137 2,669 909 4,058 7,868 87,365

2002 8,729 13,890 6,623 4,340 681 632 10,793 176 60 130 132 1,065 47,251

2003 1,480 3,568 7,295 1,745 801 6,679 206 4 1,684 14,044 1,466 863 39,835

2004 1,557 3,053 5,375 13,498 5,421 26,773 4,391 17,690 3,215 2,136 53,958 14,148 151,215

2005 12,686 34,703 23,814 6,631 4,026 4,223 347 21,397 842 144 139 137 109,089

2006 222 226 1,074 221 3,918 1,032 47 0 0 0 0 0 6,740

2007 15 15 27,198 4,596 60,670 111,154 61,672 6,119 20,021 2,291 1,500 1,438 296,689

2008 1,135 778 1,944 2,370 4,228 229 88 4,843 13 37 24 34 15,723

2009 34 29 1,667 11,651 1,483 1,201 4,201 206 198 28,557 6,934 4,961 61,122

2010 53,877 34,742 23,798 12,839 5,744 1,896 1,721 116 7,963 149 156 187 143,188

2011 306 243 162 65 3,322 50 0 0 0 393 2 10 4,553

2012 4,782 4,827 13,286 2,190 1,102 279 12 0 1 1 0 0 26,480

2013 1 1 2 1 5,731 19 927 0 1,114 6,110 1,174 3,138 18,218

2014 990 607 449 335 1,490 661 94 11 0 16 15 17 4,685

2015 76 149 1,020 1,112 68,477 13,688 1,011 70 36 22,947 20,666 16,370 145,622

Min 0 0 1 0 61 4 0 0 0 0 0 0 778

Max 53,877 120,500 78,360 71,610 130,144 111,154 61,672 21,397 30,383 87,059 53,958 116,477 330,336

Average 5,183 8,602 9,560 9,016 14,973 8,544 3,171 1,692 2,511 4,764 3,421 4,946 76,384
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Appendix B - Naturalized Flows

NATURALIZED FLOW - LEBE49 Gage Name Leon River near Belton 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08102500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 1,129 1,785 1,127 30,086 7,115 99,590 48,201 8,833 2,068 5,702 179,015 212,510 597,161

1941 85,585 247,577 218,070 131,841 416,151 160,102 84,131 52,924 41,903 59,409 18,710 15,119 1,531,522

1942 10,975 9,693 8,202 289,698 267,189 187,929 22,541 27,982 185,117 147,159 49,190 29,721 1,235,396

1943 22,582 14,711 21,064 31,685 21,155 9,010 3,804 1,141 8,511 8,009 2,784 4,823 149,279

1944 47,980 118,203 108,637 68,779 538,365 108,064 21,467 9,000 10,803 9,779 8,568 32,940 1,082,585

1945 110,222 111,742 195,644 400,977 81,729 64,513 36,246 7,753 10,605 43,356 16,487 39,604 1,118,878

1946 48,412 83,375 155,617 44,224 146,990 48,752 10,281 3,494 26,552 7,285 27,079 28,854 630,915

1947 65,706 25,492 89,354 42,976 57,449 12,258 5,438 2,208 1,482 930 3,899 8,378 315,570

1948 3,561 20,281 11,642 7,901 30,156 11,142 17,671 1,620 8,339 295 227 269 113,104

1949 2,214 5,125 64,040 84,534 75,001 55,235 11,464 2,213 1,164 7,061 4,159 3,047 315,257

1950 2,107 11,875 2,872 13,507 42,324 24,831 24,591 1,715 31,422 613 210 204 156,271

1951 474 907 1,473 2,197 16,318 28,658 596 400 2,238 293 200 200 53,954

1952 223 212 961 28,146 67,747 10,566 3,425 483 359 306 7,805 18,293 138,526

1953 6,094 1,522 17,553 10,774 159,373 3,602 11,376 5,241 3,727 21,879 5,682 3,026 249,849

1954 1,905 1,207 1,173 7,129 6,742 0 0 0 0 1,962 5,716 0 25,834

1955 0 8,912 3,397 22,382 79,796 35,168 4,710 2,824 19,107 8,375 0 0 184,671

1956 1,468 2,986 725 2,644 133,082 2,064 205 2,395 0 126 5,148 5,985 156,828

1957 1,000 1,419 19,735 321,009 629,875 115,840 48,893 9,663 2,662 121,874 75,168 32,620 1,379,758

1958 28,217 115,744 97,313 52,007 183,276 26,043 8,373 3,005 2,629 880 1,074 1,123 519,684

1959 1,741 4,180 3,196 4,339 4,490 50,394 29,033 12,768 6,817 374,132 44,666 73,064 608,820

1960 154,704 83,763 42,439 27,922 17,018 6,921 4,736 1,177 718 55,727 10,828 116,110 522,063

1961 251,510 238,234 94,904 33,446 17,508 99,289 103,535 16,975 11,516 81,330 29,574 24,116 1,001,937

1962 13,798 11,192 9,846 13,183 9,827 17,688 7,964 7,807 57,218 22,079 6,420 12,074 189,096

1963 5,201 4,992 6,922 4,921 42,054 21,457 7,921 268 913 459 8,389 359 103,856

1964 5,959 11,851 18,929 49,556 18,493 86,858 3,758 20,179 80,976 35,371 73,652 20,327 425,909

1965 37,932 114,608 59,800 30,439 557,088 84,818 42,076 28,658 19,516 13,281 82,134 25,005 1,095,355

1966 16,571 28,867 26,861 89,089 101,808 43,336 13,055 48,029 77,060 11,492 5,727 3,532 465,427

1967 4,377 3,226 5,376 13,195 19,855 27,330 15,483 1,061 8,610 1,730 5,064 3,210 108,517

1968 221,717 88,663 176,845 118,306 230,620 86,755 54,477 8,244 4,654 2,279 3,720 5,289 1,001,569

1969 4,636 6,889 20,063 110,014 118,339 13,649 3,198 7,238 757 12,597 14,419 31,205 343,004

1970 32,322 47,927 213,002 89,800 69,008 50,612 4,355 2,906 33,658 8,231 3,018 3,929 558,768

1971 4,125 3,541 3,813 6,014 18,604 3,795 113,542 25,674 8,849 64,167 23,014 79,361 354,499

1972 42,884 22,986 13,333 9,322 23,970 5,978 5,511 884 0 9,845 6,180 4,361 145,254

1973 17,440 21,321 41,578 66,585 42,854 49,156 26,644 2,335 2,535 51,649 13,765 5,671 341,533

1974 8,248 8,693 8,616 6,527 6,736 853 3,037 29,500 95,450 137,333 99,132 52,055 456,180

1975 47,145 161,764 52,336 102,809 94,771 39,852 21,614 8,886 1,205 244 0 2,364 532,990

1976 2,869 3,562 5,161 27,910 28,735 25,694 123,827 8,401 8,985 21,217 11,420 46,347 314,128

1977 21,382 55,290 82,826 251,306 143,347 47,869 10,349 3,239 1,199 325 0 486 617,618

1978 917 4,833 6,588 4,407 3,548 3,580 1,779 2,996 246 502 2,865 1,001 33,262

1979 17,922 20,369 70,327 42,155 115,042 130,414 22,082 12,954 27 986 0 3,158 435,436

1980 5,133 8,747 8,967 12,684 142,362 14,040 4,144 2,177 3,003 0 0 2,550 203,807

1981 900 1,879 13,437 11,072 7,197 152,102 7,639 4,297 7,856 31,974 5,121 1,077 244,551

1982 3,084 5,327 19,107 17,516 68,032 52,817 22,093 6,524 349 0 92 1,089 196,030

1983 2,083 14,340 33,405 9,472 23,655 5,952 183 2,369 0 2,520 0 0 93,979

1984 2,721 1,848 13,049 2,577 2,058 8,050 1,850 1,447 0 36,650 10,463 24,800 105,513

1985 38,283 24,228 51,796 25,584 27,097 33,992 3,439 3,107 1,179 57,758 12,537 52,912 331,912

1986 10,608 63,966 11,986 6,455 78,711 240,634 34,293 15,231 93,086 38,592 38,413 85,116 717,091

1987 52,593 51,242 88,156 33,527 110,612 226,410 64,106 9,803 9,718 1,700 4,419 7,392 659,678

1988 5,210 7,378 6,661 5,612 4,092 81,708 9,066 6,148 4,530 3,077 1,540 1,389 136,411

1989 10,131 22,393 33,307 21,175 111,047 122,139 24,608 15,711 6,842 5,867 1,463 806 375,489

1990 5,220 4,229 38,765 286,251 309,516 66,422 33,062 24,941 11,113 9,317 7,419 2,358 798,613

1991 21,212 17,889 10,522 16,809 34,842 29,371 8,968 22,095 16,686 54,678 74,168 549,899 857,139

1992 244,325 512,612 248,031 108,669 187,524 144,643 82,962 44,896 38,861 11,241 12,661 36,351 1,672,776

1993 37,110 117,418 137,608 93,695 69,144 39,872 8,493 5,201 7,166 32,210 16,073 6,783 570,773

1994 6,331 28,048 16,063 9,625 198,131 60,476 27,783 6,699 7,557 18,128 25,872 46,149 450,862

1995 39,484 23,170 58,761 212,236 131,928 84,636 26,035 108,468 28,885 24,837 5,115 6,865 750,420

1996 5,535 6,767 4,199 8,579 5,480 21,984 5,081 46,726 81,293 24,517 41,590 68,254 320,005

1997 54,742 405,198 296,493 219,088 218,782 230,708 71,833 21,637 7,052 5,268 7,416 95,134 1,633,351

1998 73,886 85,443 251,353 68,450 20,382 7,712 2,429 5,348 5,895 34,767 9,011 41,028 605,704

1999 20,715 12,929 27,319 23,596 15,608 13,351 6,882 0 0 0 0 0 120,400

2000 1,105 5,172 5,575 16,100 5,423 41,799 635 0 3,216 7,047 87,800 22,117 195,989

2001 58,146 91,936 168,453 47,781 50,518 13,046 2,569 26,034 17,161 4,202 31,825 39,332 551,003

2002 20,884 46,074 33,015 35,944 14,468 9,488 77,623 1,413 0 24,502 12,049 37,975 313,435

2003 19,722 46,261 57,102 15,647 4,104 28,042 5,021 963 4,054 97,054 6,167 3,990 288,127

2004 21,941 42,776 53,974 107,809 64,711 117,105 35,542 74,527 25,527 26,539 304,923 97,822 973,196

2005 72,265 150,114 169,871 46,597 26,883 17,105 4,884 105,609 4,502 600 908 1,334 600,672

2006 3,512 4,220 15,616 6,763 24,234 1,688 202 0 0 1,153 0 876 58,264

2007 13,263 2,973 158,906 88,568 343,514 504,516 391,803 111,790 94,962 19,268 9,081 9,781 1,748,425

2008 7,465 8,612 37,335 29,431 63,078 4,389 0 32,086 1,286 1,021 1,154 0 185,857

2009 1,946 3,748 16,951 26,545 10,110 7,208 9,187 1,677 15,835 199,526 44,049 31,753 368,535

2010 164,601 199,221 131,072 65,420 21,823 7,762 11,561 789 110,178 3,168 1,072 1,909 718,576

2011 10,516 5,317 5,154 4,981 17,523 1,931 4,012 0 1,047 11,591 41 6,474 68,587

2012 53,443 64,511 182,285 28,266 8,554 5,717 0 0 354 0 184 0 343,314

2013 5,550 2,002 3,649 7,573 21,178 2,504 11,033 2,777 4,977 29,499 8,618 13,649 113,009

2014 5,459 4,807 4,819 3,207 16,744 16,906 6,047 108 759 1,999 3,114 927 64,896

2015 4,475 2,843 12,615 15,236 333,667 153,077 93,700 26,172 2,375 138,661 149,004 170,962 1,102,787

Min 0 212 725 2,197 2,058 0 0 0 0 0 0 0 25,834

Max 251,510 512,612 296,493 400,977 629,875 504,516 391,803 111,790 185,117 374,132 304,923 549,899 1,748,425

Average 32,327 50,331 57,983 58,319 97,846 58,802 27,370 14,866 18,380 30,384 23,533 31,824 501,966
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Appendix B - Naturalized Flows

NATURALIZED FLOW - LAKE50 Gage Name Lampasas River near Kempner 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08103800

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 552 1,464 681 4,713 3,163 21,246 16,244 1,467 632 2,017 50,405 59,217 161,800

1941 30,240 54,188 53,762 49,246 63,335 35,013 13,877 7,017 1,718 5,774 2,118 1,979 318,267

1942 1,544 1,283 1,254 43,489 45,455 50,446 5,166 3,039 9,043 9,847 5,830 4,760 181,156

1943 3,993 2,569 3,619 3,485 3,081 995 648 288 4,456 1,268 755 993 26,149

1944 11,758 35,807 31,874 16,234 145,397 47,010 7,801 6,236 4,490 3,065 4,076 21,446 335,194

1945 42,740 46,625 56,471 61,676 27,399 18,517 5,742 4,201 10,190 8,685 7,029 11,778 301,054

1946 14,649 20,960 27,663 10,800 10,451 6,198 1,476 1,667 2,109 1,461 2,104 4,567 104,103

1947 17,449 7,919 17,521 11,889 8,933 2,656 1,198 1,268 664 535 729 882 71,641

1948 753 7,221 1,491 3,354 5,353 482 3,079 2,051 394 293 409 714 25,595

1949 554 508 13,800 20,439 4,263 6,946 1,164 1,125 269 316 448 619 50,451

1950 453 2,504 662 2,496 3,461 2,403 565 74 3,683 280 302 335 17,219

1951 329 366 362 349 3,059 1,969 76 49 786 146 285 300 8,078

1952 272 245 612 10,459 20,630 2,973 1,297 76 147 78 675 8,962 46,425

1953 2,163 1,285 3,073 4,561 44,627 2,261 1,071 367 2,081 2,263 523 633 64,909

1954 608 384 362 627 3,003 123 90 72 275 847 10,164 312 16,867

1955 1,375 3,458 1,251 2,138 29,951 12,973 5,650 2,713 4,494 273 232 355 64,864

1956 336 634 198 119 16,703 380 15 1,390 150 679 3,609 2,355 26,567

1957 519 710 6,523 87,450 108,427 19,809 2,019 711 1,026 25,319 15,838 11,207 279,559

1958 8,235 40,836 35,014 13,495 30,452 18,480 2,356 1,334 1,224 1,003 849 835 154,113

1959 748 910 793 1,328 737 14,179 1,879 4,380 3,524 81,673 14,130 24,188 148,469

1960 37,179 24,558 15,796 8,556 4,488 2,060 2,919 1,966 2,466 38,131 10,395 41,264 189,780

1961 56,170 65,070 27,379 14,331 7,145 9,139 18,919 3,626 2,640 5,803 7,301 2,531 220,055

1962 2,399 2,162 2,842 3,142 3,321 5,446 1,343 357 5,751 15,053 1,839 4,389 48,043

1963 2,345 2,414 2,702 1,550 2,389 1,252 786 418 1,299 504 2,433 752 18,844

1964 830 2,282 6,001 6,535 3,918 2,957 510 4,438 11,220 2,662 5,059 1,845 48,257

1965 2,588 25,771 7,364 4,544 184,211 16,446 3,315 2,285 11,544 8,404 17,404 8,036 291,912

1966 7,281 9,346 15,820 27,304 22,627 7,170 1,788 23,408 16,625 5,303 3,241 3,488 143,401

1967 2,484 2,116 1,550 3,053 1,303 682 898 517 1,099 1,271 1,004 973 16,950

1968 49,045 17,931 47,573 26,713 26,104 14,470 12,433 2,934 2,054 1,608 1,478 1,426 203,769

1969 1,196 1,200 1,725 13,558 25,133 2,659 1,688 2,310 1,653 16,260 7,746 12,802 87,930

1970 11,201 18,572 92,436 27,121 13,831 12,553 2,610 1,862 24,961 5,127 3,111 2,559 215,944

1971 2,239 1,972 1,799 1,387 2,747 1,433 14,401 4,228 1,784 14,626 5,166 19,822 71,604

1972 11,330 7,011 4,373 3,850 23,315 2,387 2,595 1,260 850 1,991 881 939 60,782

1973 1,166 1,549 4,267 8,356 6,144 8,112 2,956 1,019 1,042 13,030 3,803 2,822 54,266

1974 2,963 3,070 2,062 1,229 3,217 4,171 1,013 4,291 10,306 8,557 13,147 8,674 62,700

1975 10,390 43,030 13,126 25,004 34,222 14,884 8,699 6,409 2,042 2,006 1,864 1,842 163,518

1976 1,805 1,498 1,461 1,617 3,618 10,665 22,538 2,485 3,275 3,659 3,351 5,046 61,018

1977 5,913 7,246 13,808 65,893 31,353 9,866 2,720 1,806 1,734 1,376 1,450 1,973 145,138

1978 1,808 1,677 1,198 1,095 1,030 1,770 697 852 846 826 985 1,013 13,797

1979 1,364 2,007 5,926 5,710 15,608 18,035 5,118 12,871 1,542 1,325 1,348 1,964 72,818

1980 2,121 1,549 1,429 1,666 16,079 3,090 1,210 891 1,290 933 1,075 1,129 32,462

1981 955 955 4,097 2,282 4,477 23,107 2,748 1,694 4,841 3,693 3,522 2,210 54,581

1982 2,259 2,255 4,870 4,223 10,459 3,606 1,899 713 766 860 1,074 995 33,979

1983 898 990 1,854 1,530 3,196 1,108 758 1,025 829 1,194 906 995 15,283

1984 706 699 906 678 598 558 806 669 663 6,742 1,001 1,657 15,683

1985 2,027 1,805 11,050 8,544 8,378 24,228 1,082 818 915 27,917 1,041 2,637 90,442

1986 1,624 2,506 1,619 1,463 6,307 56,672 2,509 1,204 6,107 25,920 23,727 32,383 162,041

1987 24,221 19,474 29,608 13,794 24,253 102,189 11,401 4,164 5,105 2,417 2,743 3,506 242,875

1988 3,041 3,783 2,800 1,762 1,906 4,614 959 833 918 919 816 999 23,350

1989 1,057 865 1,291 1,182 10,029 6,667 1,365 983 824 727 632 968 26,590

1990 1,201 964 11,419 24,717 40,843 11,802 2,020 1,590 2,944 1,589 2,129 1,757 102,975

1991 3,734 4,204 3,448 3,275 15,712 12,254 2,713 1,494 1,410 2,849 3,099 196,276 250,468

1992 68,063 202,765 81,244 29,017 38,180 50,445 10,243 3,881 2,949 2,172 4,255 4,710 497,924

1993 5,464 23,079 34,519 22,892 22,461 14,370 3,534 1,252 1,483 1,964 1,822 1,798 134,638

1994 1,929 2,556 2,067 1,612 19,026 6,035 1,411 958 2,737 3,760 1,836 4,638 48,565

1995 6,260 5,649 14,794 24,958 16,274 8,240 2,102 2,518 1,798 667 1,250 1,177 85,687

1996 1,283 1,355 1,604 2,067 3,836 4,841 2,200 9,138 5,861 2,302 4,013 8,266 46,766

1997 10,861 145,614 95,862 62,404 48,134 98,633 11,914 3,495 2,161 2,154 2,236 6,236 489,704

1998 8,480 23,706 94,773 20,387 6,676 3,641 5,536 2,458 1,820 3,101 9,222 14,118 193,918

1999 11,011 6,257 24,314 20,545 10,469 6,271 2,440 1,165 1,128 1,168 1,418 1,513 87,699

2000 1,176 1,449 1,363 7,640 1,745 4,102 705 546 657 885 10,045 2,241 32,554

2001 5,634 18,183 30,773 12,963 10,091 2,707 1,399 2,693 2,698 1,231 9,535 7,455 105,362

2002 10,769 9,716 6,419 4,572 3,292 2,637 47,029 2,778 1,809 3,038 3,829 5,268 101,156

2003 4,866 6,413 13,407 5,410 2,707 10,432 1,566 1,266 1,628 3,066 1,927 1,561 54,249

2004 1,728 2,146 5,060 10,058 5,667 43,921 6,952 22,179 2,878 3,507 66,261 26,388 196,745

2005 20,595 31,255 34,534 14,679 8,954 8,695 2,882 20,504 2,799 1,133 1,213 1,372 148,615

2006 1,341 1,051 4,660 3,130 9,239 4,850 886 751 704 936 1,055 1,238 29,841

2007 1,086 939 39,948 10,824 159,044 177,694 155,073 17,170 18,788 5,293 4,632 4,442 594,933

2008 4,294 3,004 3,344 3,715 10,722 1,649 993 1,014 695 847 747 956 31,980

2009 1,068 781 1,915 26,243 2,091 6,098 2,111 1,022 1,568 26,846 13,308 13,538 96,589

2010 61,109 66,812 44,671 21,956 19,936 4,375 3,939 1,946 2,101 1,204 1,209 1,221 230,479

2011 1,124 1,013 1,475 868 3,762 568 513 501 520 4,408 484 616 15,852

2012 1,801 6,378 17,239 4,839 5,110 1,048 754 539 508 691 556 858 40,321

2013 1,060 1,267 939 828 798 462 761 640 707 2,235 1,498 2,176 13,371

2014 1,119 925 776 888 9,665 4,232 1,353 1,029 1,088 1,028 980 999 24,082

2015 1,412 2,711 1,699 1,052 43,935 11,086 2,259 995 705 11,960 11,667 19,922 109,403

Min 272 245 198 119 598 123 15 49 147 78 232 300 8,078

Max 68,063 202,765 95,862 87,450 184,211 177,694 155,073 23,408 24,961 81,673 66,261 196,276 594,933

Average 8,268 14,150 15,237 12,863 21,022 14,976 6,281 3,097 3,191 5,983 5,398 8,669 119,134
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Appendix B - Naturalized Flows

NATURALIZED FLOW -LAYO51 Gage Name Lampasas River at Youngsport 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08104000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 976 2,586 1,203 8,327 5,588 37,537 28,699 2,591 1,117 3,563 89,055 104,624 285,866

1941 53,427 95,738 94,986 87,007 111,900 61,860 24,518 12,398 3,035 10,201 3,742 3,497 562,309

1942 2,728 2,266 2,215 76,835 80,309 89,128 9,128 5,370 15,977 17,397 10,300 8,410 320,063

1943 7,055 4,539 6,394 6,158 5,443 1,758 1,144 509 7,872 2,240 1,334 1,754 46,200

1944 20,774 63,264 56,314 28,682 256,885 83,057 13,782 11,017 7,932 5,415 7,202 37,891 592,215

1945 75,513 82,376 99,772 108,969 48,409 32,716 10,144 7,422 18,004 15,345 12,418 20,809 531,897

1946 25,881 37,031 48,875 19,081 18,464 10,950 2,607 2,945 3,726 2,581 3,718 8,069 183,928

1947 30,828 13,991 30,955 21,005 15,782 4,693 2,116 2,240 1,173 946 1,288 1,558 126,575

1948 1,331 12,758 2,634 5,926 9,457 852 5,440 3,624 696 518 723 1,261 45,220

1949 979 898 24,382 36,112 7,532 12,272 2,056 1,988 475 558 791 1,093 89,136

1950 801 4,424 1,170 4,410 6,115 4,245 999 131 6,507 495 534 591 30,422

1951 582 647 640 617 5,405 3,479 135 86 1,389 258 504 530 14,272

1952 480 432 1,082 18,479 36,449 5,252 2,291 134 260 137 1,193 15,834 82,023

1953 3,821 2,270 5,430 8,059 78,847 3,995 1,892 649 3,677 3,999 924 1,118 114,681

1954 1,075 679 639 1,107 5,305 218 159 128 486 1,496 17,958 551 29,801

1955 2,430 6,109 2,210 3,777 52,917 22,921 9,983 4,794 7,940 482 410 628 114,601

1956 594 1,121 349 210 29,510 672 26 2,456 265 1,199 6,376 4,161 46,939

1957 917 1,255 11,524 154,505 191,568 34,999 3,567 1,256 1,813 44,734 27,983 19,800 493,921

1958 14,549 72,149 61,862 23,843 53,802 32,650 4,162 2,357 2,162 1,772 1,500 1,476 272,284

1959 1,322 1,608 1,401 2,346 1,303 25,051 3,320 7,738 6,226 144,298 24,964 42,735 262,312

1960 65,687 43,389 27,909 15,116 7,930 3,640 5,158 3,474 4,357 67,369 18,366 72,905 335,300

1961 99,241 114,965 48,372 25,319 12,624 16,147 33,426 6,407 4,665 10,252 12,900 4,472 388,790

1962 4,238 3,819 5,021 5,552 5,868 9,622 2,372 630 10,160 18,916 2,448 4,956 73,602

1963 2,625 2,182 2,309 1,229 4,292 1,573 1,174 164 926 2,725 2,571 999 22,769

1964 1,447 4,973 9,014 9,595 7,247 5,913 375 3,607 15,775 2,870 8,045 3,387 72,248

1965 6,910 39,609 20,992 14,456 292,356 39,402 7,423 3,345 11,766 10,083 19,140 12,487 477,969

1966 10,188 14,019 17,929 34,108 40,283 10,388 2,624 24,220 33,381 8,109 4,593 3,867 203,709

1967 3,206 2,429 2,239 3,229 1,916 621 581 996 1,165 1,020 1,156 930 19,488

1968 91,279 33,814 91,455 45,629 58,595 29,139 19,890 4,302 4,187 2,067 2,013 2,751 385,121

1969 2,035 2,571 5,680 56,524 48,167 6,251 1,924 2,322 1,889 14,526 8,253 15,636 165,778

1970 15,542 24,329 128,386 38,077 29,267 23,772 4,211 1,823 27,004 5,261 3,163 2,963 303,798

1971 2,377 1,972 2,007 1,465 2,807 1,211 16,498 5,573 1,802 13,393 6,493 21,900 77,498

1972 12,474 7,704 4,647 3,683 27,920 5,686 3,761 2,479 746 3,009 2,346 2,126 76,581

1973 6,487 13,042 23,057 22,172 18,888 12,528 7,190 1,837 1,299 23,863 9,723 6,359 146,445

1974 6,159 4,695 3,409 2,056 10,329 5,123 978 34,338 46,791 55,935 66,641 28,486 264,940

1975 25,837 78,912 32,458 32,243 69,148 36,496 17,488 10,744 3,577 2,640 2,201 2,345 314,089

1976 1,821 1,649 1,927 12,232 29,508 23,761 40,393 6,741 6,032 14,574 12,335 20,992 171,965

1977 18,276 22,915 25,613 110,238 55,812 16,169 4,430 2,590 2,141 1,629 1,663 1,600 263,076

1978 1,525 1,981 1,998 1,724 1,069 3,756 446 614 888 608 1,132 963 16,704

1979 5,405 13,809 19,481 19,455 40,337 44,695 16,640 16,947 2,500 1,524 1,792 2,027 184,612

1980 1,878 1,996 2,082 3,166 54,024 7,703 1,556 806 998 1,538 1,772 1,861 79,379

1981 1,574 1,574 6,752 3,761 7,378 38,080 4,529 2,792 7,978 6,086 5,804 3,642 89,949

1982 3,723 3,716 8,026 6,960 17,236 5,943 3,130 1,175 1,262 1,417 1,770 1,640 55,997

1983 1,480 1,632 3,055 2,521 5,267 1,826 1,249 1,689 1,366 1,968 1,493 1,640 25,186

1984 1,163 1,152 1,493 1,117 986 920 1,328 1,103 1,093 11,111 1,650 2,731 25,846

1985 3,340 2,975 18,210 14,081 13,807 39,928 1,783 1,348 1,508 46,007 1,716 4,346 149,048

1986 2,676 4,130 2,668 2,411 10,394 93,395 4,135 1,984 10,064 42,716 39,102 53,367 267,044

1987 39,916 32,093 48,794 22,733 39,969 168,407 18,789 6,862 8,413 3,983 4,520 5,778 400,258

1988 5,012 6,234 4,614 2,904 3,141 7,604 1,580 1,373 1,513 1,515 1,345 1,646 38,481

1989 1,742 1,426 2,128 1,948 16,528 10,987 2,250 1,620 1,358 1,198 1,042 1,595 43,820

1990 1,979 1,589 18,819 40,734 67,309 19,450 3,329 2,620 4,852 2,619 3,509 2,896 169,703

1991 6,154 6,928 5,682 5,397 25,893 20,195 4,471 2,462 2,324 4,695 5,107 323,463 412,771

1992 112,168 334,157 133,890 47,820 62,921 83,133 16,880 6,396 4,860 3,579 7,012 7,762 820,579

1993 9,005 38,034 56,887 37,726 37,016 23,682 5,824 2,063 2,444 3,237 3,003 2,963 221,883

1994 3,179 4,212 3,406 2,657 31,355 9,946 2,325 1,579 4,511 6,196 3,026 7,643 80,035

1995 10,316 9,310 24,381 41,131 26,820 13,580 3,464 4,150 2,963 1,099 2,060 1,940 141,212

1996 2,114 2,233 2,643 3,406 6,322 7,978 3,626 15,059 9,659 3,794 6,613 13,622 77,070

1997 17,899 239,972 157,981 102,842 79,325 162,547 19,634 5,760 3,561 3,550 3,685 10,277 807,032

1998 13,975 39,067 156,186 33,598 11,002 6,000 9,123 4,051 2,999 5,110 15,198 23,266 319,577

1999 18,146 10,312 40,069 33,858 17,253 10,335 4,021 1,920 1,859 1,925 2,337 2,493 144,528

2000 1,938 2,388 2,246 12,591 2,876 6,760 1,162 900 1,083 1,458 16,554 3,693 53,649

2001 9,285 29,966 50,714 21,363 16,630 4,461 2,306 4,438 4,446 2,029 15,714 12,286 173,637

2002 17,747 16,012 10,579 7,535 5,425 4,346 77,504 4,578 2,981 5,007 6,310 8,682 166,705

2003 8,019 10,569 22,095 8,916 4,461 17,192 2,581 2,086 2,683 5,053 3,176 2,573 89,402

2004 2,848 3,537 8,339 16,576 9,339 72,382 11,457 36,551 4,743 5,780 109,198 43,487 324,236

2005 33,941 51,508 56,912 24,191 14,756 14,329 4,750 33,791 4,613 1,867 1,999 2,261 244,918

2006 2,210 1,732 7,680 5,158 15,226 7,993 1,460 1,238 1,160 1,543 1,739 2,040 49,178

2007 1,790 1,547 65,834 17,838 262,105 292,840 255,560 28,296 30,963 8,723 7,634 7,320 980,450

2008 7,077 4,951 5,511 6,122 17,670 2,718 1,636 1,671 1,145 1,396 1,231 1,575 52,703

2009 1,760 1,287 3,156 43,248 3,446 10,050 3,479 1,684 2,584 44,242 21,932 22,311 159,179

2010 100,708 110,106 73,618 36,183 32,855 7,210 6,491 3,207 3,462 1,984 1,992 2,012 379,829

2011 1,852 1,669 2,431 1,430 6,200 936 845 826 857 7,264 798 1,015 26,124

2012 2,968 10,511 28,410 7,975 8,421 1,727 1,243 888 837 1,139 916 1,414 66,449

2013 1,747 2,088 1,547 1,365 1,315 761 1,254 1,055 1,165 3,683 2,469 3,586 22,035

2014 1,844 1,524 1,279 1,463 15,928 6,974 2,230 1,696 1,793 1,694 1,615 1,646 39,687

2015 2,327 4,468 2,800 1,734 72,405 18,270 3,723 1,640 1,162 19,710 19,227 32,831 180,296

Min 480 432 349 210 986 218 26 86 260 137 410 530 14,272

Max 112,168 334,157 157,981 154,505 292,356 292,840 255,560 36,551 46,791 144,298 109,198 323,463 980,450

Average 14,267 24,152 25,906 22,290 36,952 25,852 10,577 5,189 5,435 10,315 9,528 14,630 205,092
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Appendix B - Naturalized Flows

NATURALIZED FLOW - LABE52 Gage Name Lampasas River near Belton 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08104100

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 1,061 2,811 1,308 9,051 6,074 40,803 31,196 2,816 1,214 3,873 96,803 113,726 310,736

1941 58,075 104,067 103,250 94,577 121,635 67,242 26,651 13,477 3,299 11,088 4,068 3,801 611,230

1942 2,965 2,463 2,408 83,520 87,296 96,882 9,922 5,837 17,367 18,911 11,196 9,142 347,908

1943 7,669 4,934 6,950 6,694 5,917 1,911 1,244 553 8,557 2,435 1,450 1,907 50,219

1944 22,581 68,768 61,213 31,177 279,234 90,283 14,981 11,975 8,622 5,886 7,829 41,188 643,738

1945 82,083 89,543 108,452 118,449 52,621 35,562 11,027 8,068 19,570 16,680 13,498 22,619 578,172

1946 28,133 40,253 53,127 20,741 20,070 11,903 2,834 3,201 4,050 2,806 4,041 8,771 199,930

1947 33,510 15,208 33,648 22,832 17,155 5,101 2,300 2,435 1,275 1,028 1,400 1,694 137,587

1948 1,447 13,868 2,863 6,442 10,280 926 5,913 3,939 757 563 786 1,371 49,154

1949 1,064 976 26,503 39,254 8,187 13,340 2,235 2,161 516 607 860 1,188 96,891

1950 871 4,809 1,272 4,794 6,647 4,614 1,086 142 7,073 538 580 642 33,069

1951 633 703 696 671 5,875 3,782 147 93 1,510 280 548 576 15,514

1952 522 470 1,176 20,087 39,620 5,709 2,490 146 283 149 1,297 17,212 89,159

1953 4,153 2,467 5,902 8,760 85,707 4,343 2,057 705 3,997 4,347 1,004 1,215 124,658

1954 1,169 738 695 1,203 5,767 237 173 139 528 1,626 19,520 599 32,394

1955 2,641 6,640 2,402 4,106 57,521 24,915 10,852 5,211 8,631 524 446 683 124,571

1956 646 1,219 379 228 32,077 730 28 2,670 288 1,303 6,931 4,523 51,023

1957 997 1,364 12,527 167,947 208,234 38,044 3,877 1,365 1,971 48,626 30,418 21,523 536,892

1958 15,815 78,426 67,244 25,917 58,483 35,491 4,524 2,562 2,350 1,926 1,631 1,604 295,973

1959 1,437 1,748 1,523 2,550 1,416 27,230 3,609 8,411 6,768 156,852 27,136 46,453 285,133

1960 71,402 47,164 30,337 16,431 8,620 3,957 5,607 3,776 4,736 73,230 19,964 79,248 364,471

1961 107,875 124,967 52,580 27,522 13,722 17,552 36,334 6,964 5,071 11,144 14,022 4,861 422,615

1962 4,607 4,151 5,458 6,035 6,379 10,459 2,578 685 11,044 20,562 2,661 5,387 80,005

1963 2,853 2,115 1,813 1,512 3,303 1,329 896 201 1,948 2,780 3,669 951 23,370

1964 1,385 5,344 10,070 9,980 7,125 7,823 596 3,846 17,529 3,002 9,216 3,727 79,643

1965 8,439 49,947 25,707 16,939 310,885 51,107 9,334 3,713 10,813 10,282 19,790 12,597 529,553

1966 9,942 13,676 18,885 38,234 41,595 11,708 3,020 21,582 30,069 7,480 4,673 3,899 204,763

1967 3,237 2,658 2,484 2,890 2,306 765 534 759 620 1,079 1,316 1,033 19,681

1968 92,497 34,926 86,896 46,069 61,848 28,686 21,832 4,267 3,919 1,759 1,750 2,083 386,532

1969 2,565 3,616 7,245 60,756 54,630 6,800 2,061 3,301 1,437 14,570 9,166 19,951 186,098

1970 16,450 25,534 131,900 44,295 34,816 29,927 4,298 2,580 25,772 5,301 2,704 2,799 326,376

1971 2,473 2,701 4,815 2,114 2,550 2,001 23,672 8,659 1,645 16,224 7,705 31,202 105,761

1972 15,232 10,331 6,565 5,426 34,239 6,201 3,846 3,021 124 3,562 3,275 2,882 94,704

1973 10,433 16,962 29,234 26,795 24,703 14,689 9,408 1,255 671 32,284 13,625 6,205 186,264

1974 6,955 5,721 5,447 3,855 12,480 4,618 1,391 40,529 55,154 74,361 61,334 26,875 298,720

1975 24,219 85,080 28,935 31,712 80,167 43,082 18,758 11,699 2,404 1,951 1,601 1,775 331,383

1976 2,210 2,460 2,932 19,801 32,272 25,497 43,671 6,061 5,959 16,547 13,441 27,696 198,547

1977 18,450 28,424 31,343 142,320 53,827 15,396 4,653 2,895 2,061 472 948 849 301,638

1978 892 3,031 2,638 2,293 1,634 4,823 517 1,385 1,037 0 1,260 731 20,241

1979 7,084 13,465 32,670 23,026 46,981 46,652 18,061 16,311 984 1,074 342 2,172 208,822

1980 2,240 3,129 3,208 5,233 73,308 10,134 1,977 0 723 0 486 1,277 101,715

1981 645 1,073 6,682 7,637 10,355 104,836 14,223 5,159 10,015 11,216 9,179 3,276 184,296

1982 2,835 3,082 7,971 9,524 27,216 13,199 5,746 0 394 0 119 748 70,834

1983 1,678 11,119 27,692 10,289 34,709 12,292 2,323 867 0 191 0 0 101,160

1984 1,558 1,333 2,528 1,310 679 3,640 1,843 0 0 7,647 1,392 4,625 26,555

1985 8,722 12,121 34,864 20,052 17,878 24,207 1,933 16 482 28,815 5,194 22,681 176,965

1986 9,427 37,196 8,234 4,084 6,389 84,486 5,896 1,306 12,687 34,710 34,208 69,704 308,327

1987 55,132 34,059 51,727 25,432 29,423 128,926 27,067 5,927 8,473 2,405 3,544 5,368 377,483

1988 5,188 4,881 5,569 3,809 2,091 7,922 3,014 925 565 393 198 674 35,229

1989 2,458 3,518 6,363 5,546 26,613 13,250 2,488 238 0 1,825 523 302 63,124

1990 2,382 2,326 16,337 90,813 99,902 19,800 12,315 8,373 5,465 4,260 5,277 2,180 269,429

1991 15,435 12,116 8,077 8,930 35,938 21,064 6,087 7,812 7,611 18,483 26,255 246,281 414,088

1992 117,812 260,011 135,246 61,081 101,909 70,178 19,340 7,059 15,722 5,151 6,638 16,196 816,344

1993 16,014 50,618 58,985 39,491 49,547 33,482 10,973 3,223 4,508 10,841 5,823 3,161 286,665

1994 3,051 13,325 9,000 4,429 63,221 22,339 9,160 2,844 3,100 7,713 9,635 19,360 167,177

1995 20,538 10,315 28,285 74,078 47,901 30,944 8,541 36,708 9,708 9,899 1,392 2,158 280,465

1996 1,840 2,880 1,636 3,213 3,417 11,346 3,154 15,547 26,485 7,561 13,976 25,963 117,019

1997 30,056 166,481 113,975 114,806 98,729 114,651 34,565 10,574 3,299 2,973 4,527 55,137 749,774

1998 50,299 54,078 117,539 31,023 10,346 3,694 1,576 2,407 4,206 33,677 20,754 35,569 365,166

1999 16,036 9,402 20,306 17,611 13,071 10,527 2,983 618 0 0 597 601 91,752

2000 1,350 3,948 2,608 9,844 1,444 5,888 0 0 0 1,913 35,601 17,219 79,815

2001 38,892 44,629 71,485 35,113 29,317 6,828 2,942 6,783 8,128 2,228 29,244 18,103 293,692

2002 14,603 20,569 11,948 8,975 4,659 4,440 73,104 3,367 1,948 3,541 2,564 14,836 164,554

2003 14,474 28,147 40,904 14,252 5,053 15,693 2,452 666 1,690 1,601 1,840 2,240 129,012

2004 4,285 4,654 11,555 28,120 17,031 51,953 17,929 29,517 5,645 9,475 137,208 67,229 384,601

2005 38,010 57,966 75,523 25,562 14,352 10,862 4,571 47,030 9,070 3,347 2,756 3,087 292,136

2006 2,191 2,082 7,962 8,883 18,660 8,730 2,168 2,488 654 1,876 808 2,296 58,798

2007 5,149 2,686 69,602 49,806 265,195 298,679 220,127 42,708 35,874 11,992 7,124 7,204 1,016,146

2008 5,122 3,591 8,495 5,698 26,878 3,984 2,899 2,350 0 1,814 297 0 61,128

2009 0 0 2,272 23,664 3,163 4,717 1,950 1,537 17,321 86,080 38,846 25,528 205,078

2010 81,765 125,978 78,489 40,463 28,267 10,828 8,582 3,691 54,073 5,377 4,060 3,583 445,156

2011 4,454 3,896 3,365 2,441 9,659 1,478 3,424 3,829 1,346 9,279 0 25 43,196

2012 0 9,049 60,708 10,733 7,257 4,034 3,810 4,175 3,585 0 190 0 103,541

2013 0 0 1,466 0 1,679 545 4,510 1,565 2,354 3,637 506 2,471 18,733

2014 0 0 0 235 12,452 5,819 947 27 0 0 0 0 19,480

2015 0 805 5,851 4,013 93,526 34,988 7,779 4,687 4,787 44,203 45,426 60,363 306,428

Min 0 0 0 0 679 237 0 0 0 0 0 0 15,514

Max 117,812 260,011 135,246 167,947 310,885 298,679 220,127 47,030 55,154 156,852 137,208 246,281 1,016,146

Average 16,451 25,326 27,999 26,358 42,568 27,007 11,587 6,361 7,126 12,524 11,580 16,800 231,687
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Appendix B - Naturalized Flows

NATURALIZED FLOW - LRLR53 Gage Name Little River near Little River 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08104500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 2,438 5,062 2,698 44,482 14,710 158,793 89,050 13,229 3,688 10,729 310,425 367,241 1,022,545

1941 160,976 397,559 362,519 253,426 611,483 257,032 125,816 75,643 52,038 80,608 25,999 21,557 2,424,656

1942 15,868 13,849 12,063 424,445 402,403 320,832 36,673 38,622 232,867 190,556 68,889 44,156 1,801,222

1943 34,320 22,292 31,796 43,822 30,800 12,469 5,730 1,911 18,972 11,868 4,769 7,616 226,365

1944 79,617 210,139 191,013 112,860 920,900 221,318 40,818 23,180 21,695 17,595 18,262 82,022 1,939,418

1945 215,081 224,789 342,092 590,517 150,700 112,591 53,720 17,573 33,129 67,976 33,472 69,958 1,911,597

1946 86,031 139,430 236,802 73,307 191,596 69,135 14,924 7,456 35,062 11,425 35,663 42,757 943,588

1947 111,786 45,721 139,318 74,090 84,801 19,629 8,748 5,151 3,074 2,172 6,007 11,506 512,004

1948 5,665 38,259 16,532 16,012 45,872 13,889 26,763 6,073 10,463 941 1,100 1,772 183,339

1949 3,697 6,975 102,393 139,708 95,573 78,173 15,656 4,865 1,898 8,823 5,732 4,794 468,287

1950 3,367 18,874 4,681 20,748 56,092 33,670 29,633 2,138 43,922 1,283 862 921 216,190

1951 1,223 1,800 2,447 3,259 25,155 37,215 846 563 4,200 638 815 845 79,006

1952 814 746 2,366 53,992 120,659 18,317 6,619 714 717 513 10,420 39,519 255,396

1953 11,482 4,391 26,614 21,809 275,859 8,797 15,364 6,821 8,574 29,967 7,650 4,799 422,126

1954 3,451 2,184 2,098 9,537 13,950 252 184 148 563 4,004 27,414 638 64,425

1955 2,814 17,394 6,493 30,292 153,682 67,267 17,014 8,822 31,320 10,256 475 727 346,557

1956 2,388 4,756 1,244 3,305 188,282 3,168 267 5,617 307 1,534 13,345 11,749 235,962

1957 2,220 3,096 36,198 550,645 951,231 174,672 60,749 12,644 5,182 192,932 119,449 60,702 2,169,720

1958 49,523 217,580 184,325 87,834 274,536 67,966 14,516 6,209 5,548 3,071 2,981 3,010 917,099

1959 3,547 6,703 5,323 7,741 6,708 87,365 37,465 23,746 15,104 600,342 80,632 134,095 1,008,771

1960 255,213 147,242 81,463 49,838 28,890 12,230 11,457 5,386 5,877 142,545 33,807 218,879 992,826

1961 406,170 409,004 165,914 68,050 34,893 133,675 158,601 27,076 18,738 106,052 49,185 33,105 1,610,462

1962 20,886 17,383 17,216 21,695 18,175 31,625 11,969 9,496 71,840 50,713 13,509 22,237 306,743

1963 12,143 9,061 12,001 8,627 49,706 26,256 11,578 442 3,462 3,993 13,994 2,329 153,592

1964 9,802 19,317 34,183 61,644 31,475 108,236 6,969 24,072 107,475 46,657 91,203 26,094 567,127

1965 67,037 194,100 103,595 54,269 942,745 176,892 64,991 42,483 36,479 29,119 114,241 50,351 1,876,302

1966 38,430 63,444 63,475 147,372 166,188 63,668 21,297 71,997 113,606 22,931 12,865 10,243 795,516

1967 9,623 7,706 9,714 16,720 28,819 28,902 19,314 3,560 12,042 7,372 9,811 9,009 162,592

1968 353,735 133,888 278,565 163,767 305,531 113,425 92,545 17,413 12,736 6,655 8,709 12,089 1,499,058

1969 10,102 18,575 42,427 195,914 188,032 27,531 7,888 13,120 4,332 28,685 24,882 55,821 617,309

1970 55,278 83,766 369,520 138,037 117,075 86,708 12,304 7,268 62,994 18,074 7,050 8,241 966,315

1971 7,969 8,020 8,775 10,971 24,101 5,996 148,469 38,509 10,828 84,067 31,644 114,242 493,591

1972 61,097 34,311 20,942 16,093 59,755 16,217 11,538 5,139 601 17,985 18,322 12,207 274,207

1973 43,230 54,556 88,278 106,217 83,579 72,062 42,993 5,651 10,020 109,679 37,569 19,013 672,847

1974 23,020 19,686 18,521 13,834 25,738 8,233 7,260 83,288 172,532 262,076 207,737 96,923 938,848

1975 92,891 283,595 91,558 138,941 248,496 125,150 70,815 31,126 9,592 6,413 4,507 7,947 1,111,031

1976 7,597 8,448 12,215 77,025 85,187 56,035 173,941 20,403 21,484 53,235 34,826 95,962 646,358

1977 57,967 124,378 134,713 443,239 195,335 72,137 19,828 9,882 5,344 2,622 3,091 3,666 1,072,202

1978 3,766 12,066 13,341 8,729 6,550 11,987 5,668 5,575 2,521 723 7,166 3,717 81,809

1979 32,741 50,705 122,480 100,031 216,433 236,298 59,097 39,897 6,723 5,787 3,100 10,532 883,824

1980 11,516 17,417 17,547 23,793 258,499 31,683 9,783 4,921 6,928 1,760 2,851 6,486 393,184

1981 3,878 6,268 24,600 24,205 24,978 371,336 41,843 14,579 24,197 67,228 21,577 9,517 634,206

1982 10,561 12,219 30,164 34,611 109,465 70,860 26,318 7,625 1,579 1,474 3,576 4,259 312,711

1983 6,823 37,438 72,282 23,276 77,302 26,263 5,990 6,686 1,992 4,257 1,483 2,121 265,913

1984 6,272 4,363 20,570 5,011 2,597 17,183 6,073 1,094 1,206 55,106 16,950 37,955 174,380

1985 53,837 58,373 111,872 55,251 51,534 58,352 7,262 3,980 5,386 105,046 43,214 111,815 665,922

1986 28,728 149,719 26,233 15,442 87,885 343,521 54,784 20,580 112,825 86,182 93,494 203,682 1,223,075

1987 142,338 109,704 167,039 70,780 148,191 388,544 126,605 30,311 25,447 6,874 12,070 21,318 1,249,221

1988 15,019 15,443 15,672 12,384 8,178 102,307 15,532 9,724 5,981 4,290 3,440 3,451 211,421

1989 15,788 32,581 44,802 31,713 154,360 137,764 31,667 18,969 7,174 6,294 1,804 1,040 483,956

1990 8,213 8,019 56,333 313,147 344,491 68,275 42,467 28,872 18,844 14,690 18,197 7,517 929,065

1991 53,224 41,778 27,853 30,794 123,924 72,633 20,989 26,937 26,246 63,733 90,535 849,245 1,427,891

1992 406,249 896,589 466,367 210,623 351,411 241,992 66,690 24,343 54,214 17,762 22,889 55,849 2,814,978

1993 55,219 174,544 203,398 136,176 170,851 115,454 37,837 11,113 15,546 37,384 20,078 10,900 988,500

1994 10,521 45,948 31,034 15,272 218,005 77,032 31,585 9,806 10,688 26,595 33,225 66,760 576,471

1995 70,820 35,569 97,535 255,441 165,175 106,703 29,450 126,580 33,475 34,133 4,799 7,440 967,120

1996 6,344 9,931 5,640 11,079 11,782 39,125 10,877 53,612 91,329 26,073 48,193 89,528 403,513

1997 103,643 574,071 393,016 395,882 340,446 395,349 119,191 36,463 11,376 10,250 15,610 190,129 2,585,426

1998 173,446 186,475 405,306 106,975 35,675 12,738 5,433 8,300 14,502 116,127 71,564 122,653 1,259,194

1999 55,296 32,420 70,020 60,728 45,073 29,647 15,811 2,115 1,335 493 1,326 2,417 316,681

2000 4,395 11,877 11,651 35,510 9,101 50,688 94 0 4,973 12,106 152,661 60,101 353,157

2001 133,787 155,047 264,904 103,345 108,975 26,777 9,934 49,108 55,503 13,269 85,877 77,660 1,084,186

2002 44,284 75,889 52,592 55,838 22,663 17,776 158,159 10,719 4,336 34,824 18,662 69,787 565,529

2003 44,230 95,799 114,144 34,308 12,771 45,440 6,106 2,904 8,795 111,377 10,103 8,336 494,313

2004 34,746 63,352 73,732 152,618 96,936 200,117 64,246 107,142 34,738 39,636 491,645 182,958 1,541,866

2005 134,886 234,574 282,458 94,626 49,871 33,413 12,408 183,767 17,423 6,125 5,241 5,923 1,060,715

2006 7,220 9,147 28,720 23,279 56,973 14,382 4,270 1,794 511 6,497 763 6,288 159,844

2007 47,841 10,683 269,250 150,720 675,769 892,476 701,752 193,481 165,911 29,598 21,901 22,944 3,182,326

2008 16,455 15,183 52,550 36,830 98,233 11,941 4,616 38,409 2,902 5,570 3,161 1,522 287,372

2009 3,551 5,440 24,009 53,409 16,016 10,696 9,980 2,077 71,835 328,981 125,355 79,363 730,712

2010 276,716 387,615 261,107 126,236 60,296 25,585 28,252 6,317 251,365 13,955 8,322 9,109 1,454,875

2011 21,346 12,819 11,396 9,438 33,196 4,720 7,453 3,228 1,824 23,519 849 10,742 140,530

2012 57,527 83,559 280,243 45,122 18,398 11,780 5,034 5,780 7,544 1,277 1,131 906 518,301

2013 10,887 4,456 7,645 9,202 30,345 3,925 20,420 5,181 9,150 44,614 14,954 20,688 181,467

2014 8,628 6,994 7,962 5,496 37,872 25,606 8,277 0 3,549 4,172 6,679 2,050 117,285

2015 10,514 6,859 27,138 23,885 477,373 203,218 116,637 36,959 9,770 231,372 228,926 276,716 1,649,367

Min 814 746 1,244 3,259 2,597 252 94 0 307 493 475 638 64,425

Max 406,249 896,589 466,367 590,517 951,231 892,476 701,752 193,481 251,365 600,342 491,645 849,245 3,182,326

Average 58,681 88,276 98,088 94,675 157,978 98,173 45,038 23,900 30,762 50,596 42,167 57,397 845,730
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NGGE54 Gage Name North Fork San Gabriel River near Georgetown 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08104700

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 156 1,320 464 4,019 4,673 22,485 15,357 1,358 627 1,689 34,427 31,451 118,025

1941 16,009 23,154 21,295 25,629 24,857 17,799 5,201 1,574 912 2,764 951 1,045 141,191

1942 892 746 606 10,090 4,788 12,835 1,063 584 4,580 9,333 3,149 2,612 51,279

1943 2,420 1,621 1,696 1,425 1,689 428 475 157 349 346 210 106 10,920

1944 4,812 11,243 14,642 6,719 26,635 15,191 1,778 745 3,185 692 2,555 10,227 98,424

1945 15,498 14,572 12,708 18,817 8,437 11,502 2,967 1,633 1,700 1,556 2,428 1,420 93,239

1946 3,193 8,024 8,743 6,586 7,990 3,237 868 693 4,358 3,054 9,276 13,355 69,379

1947 16,400 8,857 8,271 6,600 3,676 1,528 702 692 395 335 364 419 48,239

1948 398 506 464 6,426 7,424 441 588 962 166 346 202 187 18,110

1949 236 380 1,456 7,515 1,928 2,598 877 249 237 234 156 347 16,214

1950 308 1,315 621 1,383 2,604 1,679 418 146 380 159 143 152 9,306

1951 137 193 288 379 356 227 49 49 1,102 159 125 124 3,188

1952 144 318 561 4,928 8,098 1,350 382 82 89 89 98 6,247 22,386

1953 1,803 1,678 1,744 7,833 7,994 915 218 506 2,015 9,049 1,477 1,331 36,564

1954 894 612 433 205 343 41 3 6 17 67 64 72 2,758

1955 179 612 630 196 5,258 2,809 1,505 1,796 146 20 36 42 13,228

1956 84 90 72 34 1,706 1 0 73 58 559 1,744 1,310 5,732

1957 151 372 1,031 50,386 20,059 25,863 2,155 772 1,264 11,376 9,432 8,287 131,148

1958 7,375 25,946 15,100 6,109 7,729 3,378 1,330 825 2,913 1,747 1,623 1,427 75,500

1959 1,143 1,809 1,879 3,560 2,388 2,846 1,067 2,156 1,493 38,694 7,505 19,858 84,397

1960 15,612 12,737 7,596 4,375 2,383 970 1,110 502 373 8,131 6,099 17,264 77,151

1961 16,451 29,130 10,004 4,026 2,085 1,931 6,681 1,892 2,357 2,218 1,865 1,986 80,625

1962 1,652 1,599 1,318 1,978 2,443 3,130 1,537 302 814 1,068 625 731 17,199

1963 646 645 728 614 509 246 136 80 55 3,402 480 357 7,899

1964 624 1,493 2,531 1,955 1,427 871 277 163 2,167 898 3,219 1,818 17,443

1965 3,921 15,270 8,316 6,279 39,058 8,308 2,765 1,058 4,783 2,695 4,192 8,030 104,676

1966 5,209 6,504 7,235 8,955 8,541 2,917 1,277 1,068 2,710 1,428 1,067 1,018 47,930

1967 816 661 500 863 2,798 516 201 148 513 893 1,230 1,187 10,327

1968 36,120 12,075 20,191 11,194 20,971 15,260 2,982 612 1,378 294 389 1,069 122,533

1969 700 1,457 5,545 23,324 18,072 3,248 663 3,709 2,255 943 1,022 4,690 65,628

1970 3,546 6,942 26,496 9,464 13,908 8,932 1,677 409 316 259 199 182 72,330

1971 182 178 178 108 100 29 3,363 359 54 2,053 1,413 2,839 10,856

1972 1,553 1,022 653 261 1,157 1,818 837 227 66 862 1,815 960 11,231

1973 2,349 5,619 9,162 7,173 13,320 4,438 7,130 1,032 948 14,532 5,478 3,055 74,236

1974 2,963 2,572 1,987 1,191 19,283 2,346 461 20,709 26,982 27,993 22,199 7,236 135,922

1975 6,223 29,390 7,000 3,031 32,694 19,343 7,708 6,285 1,022 603 526 503 114,328

1976 390 327 425 11,134 10,551 8,153 16,811 2,925 1,198 1,074 1,642 5,086 59,716

1977 4,545 7,229 5,743 44,905 10,018 2,801 613 154 87 67 249 120 76,531

1978 159 435 371 328 194 192 20 19 14 14 191 127 2,064

1979 2,293 9,095 13,740 14,521 17,746 14,054 4,569 1,277 362 147 204 281 78,289

1980 228 464 83 1,549 20,512 2,585 788 76 1,857 44 195 673 29,054

1981 613 988 2,570 4,172 8,145 75,382 7,118 1,233 27,565 10,717 8,189 2,724 149,416

1982 1,875 1,160 1,525 3,167 10,813 5,042 1,494 0 0 0 0 185 25,261

1983 1,164 7,254 14,580 4,937 16,072 7,974 2,076 808 0 43 0 0 54,908

1984 408 234 354 242 0 4,523 439 112 0 5,546 968 4,365 17,191

1985 7,484 8,781 15,466 6,938 5,538 1,408 352 0 0 2,756 2,591 13,907 65,221

1986 3,790 22,606 3,404 1,753 1,757 12,526 804 0 476 4,141 5,406 20,917 77,580

1987 11,431 6,453 8,048 3,627 3,695 54,409 13,936 1,081 590 77 318 1,022 104,687

1988 1,000 624 655 482 283 2,622 1,083 55 0 0 0 73 6,877

1989 327 596 2,674 1,646 13,540 2,888 302 0 0 0 0 0 21,973

1990 150 160 540 600 2,060 218 0 165 0 0 193 84 4,170

1991 4,122 4,018 2,792 4,327 8,320 5,822 2,606 152 3,170 1,246 1,954 44,888 83,417

1992 31,791 66,553 38,755 10,076 18,282 35,789 10,238 1,060 389 98 190 1,090 214,311

1993 1,353 4,141 8,846 6,892 8,200 21,790 6,507 692 252 7 133 296 59,109

1994 336 732 1,184 896 2,436 939 77 220 104 2,368 1,075 3,597 13,964

1995 4,102 2,154 4,489 5,123 3,616 3,596 757 0 232 0 36 59 24,164

1996 60 185 73 306 253 283 156 555 3,391 3,160 1,225 7,058 16,705

1997 6,896 16,168 23,437 28,528 22,140 35,596 6,425 881 94 0 217 14,833 155,215

1998 10,633 21,182 24,933 7,365 2,286 361 275 0 54 12,488 9,623 12,717 101,917

1999 5,520 2,560 3,929 1,711 6,224 2,279 6,522 260 0 0 281 384 29,670

2000 196 719 433 739 408 2,403 148 121 5 485 9,088 4,941 19,686

2001 12,131 8,683 15,981 7,700 5,446 1,107 554 1,138 394 978 21,248 3,061 78,421

2002 2,945 2,476 1,810 1,868 377 3,866 40,611 1,930 2,015 1,796 3,031 8,674 71,399

2003 8,820 12,559 12,175 4,066 1,360 1,298 463 244 0 379 0 0 41,364

2004 1,216 1,052 2,146 7,333 4,563 6,853 2,830 111 0 0 54,307 0 80,411

2005 5,858 9,283 12,241 5,172 2,568 571 732 2,786 383 750 95 188 40,627

2006 309 418 215 2,674 4,579 464 74 287 20 346 0 0 9,386

2007 2,654 1,094 27,338 8,920 35,433 76,105 55,353 14,087 5,179 0 66 1,069 227,298

2008 704 560 1,208 858 2,298 0 387 333 0 172 67 97 6,684

2009 100 151 58 244 66 58 31 70 1,991 37,655 11,523 8,969 60,916

2010 22,251 22,074 15,884 8,139 1,965 0 0 85 22,818 0 0 0 93,216

2011 682 649 558 392 553 2,057 260 397 183 200 75 118 6,124

2012 31 1,174 17,493 1,166 1,256 739 204 241 395 63 0 0 22,762

2013 0 183 102 0 175 65 287 81 1,038 71 0 181 2,183

2014 211 203 279 137 292 489 430 11 0 0 0 0 2,052

2015 7 177 1,105 715 38,076 1,454 0 605 240 8,459 10,882 10,983 72,703

Min 0 90 58 0 0 0 0 0 0 0 0 0 2,052

Max 36,120 66,553 38,755 50,386 39,058 76,105 55,353 20,709 27,565 38,694 54,307 44,888 227,298

Average 4,337 6,266 6,445 6,171 8,151 7,898 3,449 1,156 1,938 3,235 3,593 4,286 56,923
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Appendix B - Naturalized Flows

NATURALIZED FLOW -SGGE55 Gage Name South Fork San Gabriel River at Georgetown 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08104900

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 99 837 294 2,546 2,961 14,247 9,730 861 397 1,070 21,814 19,928 74,784

1941 10,144 14,671 13,493 16,239 15,750 11,278 3,296 997 578 1,751 603 662 89,462

1942 565 473 384 6,394 3,034 8,133 674 370 2,902 5,913 1,995 1,655 32,492

1943 1,533 1,027 1,075 903 1,070 271 301 100 221 219 133 67 6,919

1944 3,049 7,124 9,278 4,257 16,877 9,626 1,127 472 2,018 439 1,619 6,480 62,364

1945 9,820 9,234 8,052 11,923 5,346 7,288 1,880 1,035 1,077 986 1,538 900 59,079

1946 2,023 5,084 5,540 4,173 5,063 2,051 550 439 2,762 1,935 5,877 8,462 43,960

1947 10,392 5,612 5,241 4,182 2,330 968 445 438 250 212 231 265 30,565

1948 252 321 294 4,072 4,704 279 372 609 105 219 128 118 11,475

1949 150 241 923 4,762 1,221 1,646 556 158 150 149 99 220 10,274

1950 195 833 393 876 1,650 1,064 265 92 241 101 91 96 5,897

1951 87 122 183 240 226 144 31 31 698 101 79 79 2,020

1952 91 201 355 3,122 5,131 855 242 52 57 57 62 3,958 14,185

1953 1,143 1,063 1,105 4,963 5,065 580 138 321 1,277 5,734 936 843 23,168

1954 567 388 275 130 217 26 2 4 11 43 41 45 1,747

1955 113 388 399 124 3,332 1,780 954 1,138 93 13 23 27 8,382

1956 53 57 46 22 1,081 1 0 47 37 354 1,105 830 3,632

1957 96 236 653 31,926 12,710 16,387 1,365 489 801 7,208 5,976 5,251 83,099

1958 4,673 16,440 9,568 3,871 4,897 2,140 843 523 1,845 1,107 1,028 904 47,839

1959 724 1,146 1,191 2,255 1,513 1,804 676 1,366 946 24,518 4,755 12,583 53,477

1960 9,892 8,071 4,813 2,772 1,510 614 703 318 237 5,152 3,864 10,939 48,885

1961 10,424 18,458 6,339 2,551 1,321 1,224 4,233 1,199 1,493 1,405 1,181 1,258 51,086

1962 1,047 1,013 835 1,253 1,548 1,983 974 192 516 677 396 463 10,898

1963 410 409 461 389 322 156 86 50 35 2,156 304 226 5,005

1964 395 946 1,603 1,239 904 552 175 103 1,373 569 2,040 1,152 11,053

1965 2,485 9,675 5,269 3,979 24,748 5,264 1,752 670 3,031 1,708 2,656 5,088 66,326

1966 3,300 4,121 4,584 5,674 5,412 1,848 809 677 1,717 905 676 645 30,369

1967 517 419 317 547 1,773 327 127 94 325 566 779 655 6,446

1968 27,140 7,480 10,209 6,405 11,816 15,596 2,936 519 3,140 735 658 1,567 88,201

1969 940 1,882 4,360 14,245 10,191 2,295 530 4,340 897 665 575 1,748 42,668

1970 1,843 2,866 11,720 6,069 12,496 5,274 1,214 137 462 318 210 263 42,872

1971 171 218 244 211 627 22 1,584 423 24 888 359 937 5,708

1972 588 441 330 121 1,844 778 161 251 71 598 2,237 893 8,313

1973 1,839 2,862 3,176 2,277 5,939 1,775 3,767 504 812 13,617 3,699 2,035 42,302

1974 2,220 2,126 1,408 1,380 11,982 2,205 332 8,058 3,306 12,210 7,406 3,497 56,130

1975 3,602 13,355 3,925 2,081 15,197 6,744 3,118 1,969 666 297 442 278 51,674

1976 208 153 99 7,105 6,720 4,594 5,278 1,736 836 1,043 1,331 2,836 31,939

1977 2,815 4,124 2,930 20,033 4,716 1,424 127 18 7 26 226 64 36,510

1978 111 460 507 351 293 342 8 5 2 4 287 225 2,595

1979 1,630 4,596 8,787 10,867 11,131 6,795 2,654 1,107 394 24 75 198 48,258

1980 305 329 577 841 4,778 1,400 125 2 310 173 146 323 9,309

1981 226 398 1,416 3,418 8,656 50,622 4,302 1,045 18,220 11,117 4,911 1,989 106,320

1982 1,089 714 867 2,817 7,190 4,217 1,143 100 17 36 277 525 18,992

1983 960 3,140 6,200 3,370 13,660 4,566 1,611 746 114 83 175 180 34,805

1984 196 120 216 62 15 465 47 3 1 7,809 970 2,987 12,891

1985 3,993 6,597 7,244 5,375 3,390 1,297 430 15 29 2,253 3,281 8,422 42,326

1986 3,364 17,151 2,898 1,148 2,321 9,824 1,238 225 668 1,952 2,372 11,520 54,681

1987 6,577 3,866 4,600 2,352 3,983 48,274 4,007 1,077 521 160 1,184 1,181 77,782

1988 883 564 540 318 195 463 326 48 20 8 9 14 3,388

1989 112 187 1,035 602 6,686 1,045 633 365 30 45 19 23 10,782

1990 21 45 797 652 2,329 234 53 29 43 33 88 97 4,421

1991 1,926 1,974 1,513 4,514 2,696 2,283 776 530 2,424 2,456 1,077 30,042 52,211

1992 19,509 40,911 22,594 5,000 8,848 11,849 3,947 856 303 80 701 2,001 116,599

1993 3,400 4,860 5,800 4,653 4,546 11,893 2,342 421 158 113 158 188 38,532

1994 236 330 315 111 2,977 274 16 54 54 3,656 1,154 4,171 13,348

1995 3,451 1,660 3,045 2,499 5,300 3,497 442 288 108 77 56 20 20,443

1996 19 47 68 53 35 43 21 354 8,099 4,247 1,383 6,932 21,301

1997 4,784 8,220 10,687 26,477 20,223 27,094 4,241 821 216 261 156 4,687 107,867

1998 4,671 7,295 11,466 4,520 1,581 277 591 6 19 11,338 6,549 4,558 52,871

1999 2,348 1,226 1,386 1,024 3,940 2,064 2,582 180 11 13 44 40 14,858

2000 68 111 123 208 652 160 18 8 7 190 4,108 2,610 8,263

2001 6,329 4,205 8,729 5,724 4,780 1,409 827 512 274 366 25,187 3,166 61,508

2002 2,031 1,501 1,194 817 169 3,113 21,800 1,499 1,435 1,732 3,150 5,484 43,925

2003 3,794 6,589 6,811 2,551 927 964 140 49 33 45 56 53 22,012

2004 1,090 1,167 1,486 5,151 2,638 4,969 3,124 818 236 1,722 22,554 6,089 51,044

2005 3,043 3,844 9,868 4,719 2,162 643 327 569 42 17 46 69 25,349

2006 44 31 91 1,441 1,043 167 93 14 93 245 184 439 3,885

2007 1,558 692 17,700 6,060 11,734 50,632 19,184 5,349 4,893 1,021 597 584 120,004

2008 429 274 852 907 1,315 137 35 14 28 4 6 10 4,011

2009 10 54 159 488 115 30 27 304 3,221 16,644 8,221 5,232 34,505

2010 7,813 12,793 9,822 4,863 2,021 648 631 40 15,247 925 478 366 55,647

2011 566 341 229 118 26 6 5 2 1 22 101 221 1,638

2012 220 1,179 4,917 1,085 1,155 216 193 157 673 212 81 83 10,171

2013 324 116 120 112 259 4 54 21 665 284 1,023 1,313 4,295

2014 565 249 367 443 878 442 836 28 82 219 770 285 5,164

2015 607 491 2,671 1,275 24,781 7,474 2,777 438 91 4,736 5,403 5,534 56,278

Min 10 31 46 22 15 1 0 2 1 4 6 10 1,638

Max 27,140 40,911 22,594 31,926 24,781 50,632 21,800 8,058 18,220 24,518 25,187 30,042 120,004

Average 2,683 3,716 3,672 3,978 5,035 5,172 1,749 643 1,239 2,237 2,292 2,760 35,177
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Appendix B - Naturalized Flows

NATURALIZED FLOW -GAGE56 Gage Name San Gabriel River at Georgetown 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08105000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 276 2,337 821 7,113 8,271 39,796 27,180 2,404 1,109 2,989 60,932 55,666 208,894

1941 28,335 40,981 37,691 45,361 43,994 31,502 9,206 2,786 1,614 4,892 1,683 1,850 249,895

1942 1,579 1,321 1,072 17,859 8,475 22,717 1,882 1,033 8,106 16,518 5,574 4,623 90,759

1943 4,283 2,869 3,002 2,522 2,990 757 840 278 617 612 371 187 19,328

1944 8,516 19,899 25,915 11,892 47,142 26,887 3,147 1,318 5,638 1,225 4,523 18,100 174,202

1945 27,430 25,792 22,492 33,305 14,933 20,357 5,251 2,891 3,008 2,754 4,297 2,514 165,024

1946 5,651 14,202 15,475 11,657 14,142 5,730 1,537 1,227 7,714 5,405 16,417 23,637 122,794

1947 29,027 15,676 14,639 11,682 6,507 2,704 1,242 1,224 699 593 644 741 85,378

1948 705 896 822 11,374 13,140 780 1,040 1,702 293 613 357 331 32,053

1949 418 673 2,577 13,301 3,412 4,598 1,552 441 419 415 276 615 28,697

1950 545 2,327 1,099 2,448 4,608 2,971 739 258 672 282 253 269 16,471

1951 243 341 510 670 630 402 86 87 1,950 281 222 220 5,642

1952 255 562 993 8,722 14,332 2,389 676 146 158 158 174 11,057 39,622

1953 3,192 2,970 3,087 13,863 14,149 1,619 386 896 3,567 16,016 2,615 2,355 64,715

1954 1,583 1,083 767 362 607 73 6 10 30 119 114 127 4,881

1955 316 1,084 1,115 347 9,306 4,971 2,664 3,178 259 35 63 75 23,413

1956 149 160 128 61 3,019 2 0 130 103 989 3,086 2,318 10,145

1957 268 659 1,825 89,179 35,502 45,775 3,814 1,366 2,237 20,134 16,693 14,668 232,120

1958 13,053 45,923 26,725 10,812 13,680 5,978 2,354 1,460 5,155 3,092 2,872 2,525 133,629

1959 2,023 3,201 3,326 6,300 4,227 5,038 1,888 3,816 2,642 68,485 13,283 35,147 149,376

1960 27,632 22,544 13,444 7,743 4,217 1,716 1,964 889 661 14,392 10,794 30,555 136,551

1961 29,117 51,558 17,706 7,125 3,691 3,418 11,825 3,348 4,171 3,925 3,300 3,515 142,699

1962 2,924 2,830 2,333 3,501 4,324 5,540 2,721 535 1,441 1,890 1,107 1,294 30,440

1963 1,144 1,142 1,289 1,087 900 435 240 141 98 6,022 850 632 13,980

1964 1,104 2,643 4,479 3,461 2,526 1,542 490 289 3,835 1,589 5,697 3,218 30,873

1965 6,940 27,026 14,719 11,114 69,129 14,705 4,894 1,872 8,466 4,770 7,419 14,213 185,267

1966 9,219 11,511 12,805 15,850 15,117 5,163 2,260 1,891 4,797 2,527 1,889 1,802 84,831

1967 1,445 1,170 885 1,527 4,953 913 356 262 908 1,580 2,177 2,101 18,277

1968 63,929 21,371 35,736 19,812 37,116 27,008 6,988 2,394 6,203 2,233 2,173 3,898 228,861

1969 2,853 4,731 11,802 38,903 30,040 6,473 1,979 10,627 4,196 2,748 2,523 8,084 124,959

1970 6,762 12,516 41,349 16,220 28,768 17,434 4,384 1,682 2,185 2,005 1,503 1,582 136,390

1971 1,374 1,087 1,140 812 911 314 5,080 1,422 376 3,366 2,396 5,162 23,440

1972 3,107 2,175 1,605 886 3,671 3,179 1,476 1,009 542 2,501 6,182 3,048 29,381

1973 5,600 11,311 15,907 12,423 22,514 7,720 13,141 2,931 3,340 31,386 10,232 5,675 142,180

1974 5,779 5,238 3,785 2,867 34,860 5,074 884 32,075 33,771 44,826 33,010 11,967 214,136

1975 10,955 47,661 12,181 5,700 53,398 29,087 12,071 9,203 1,882 1,004 1,079 871 185,092

1976 667 535 584 20,336 19,257 14,213 24,629 5,197 2,268 2,360 3,315 8,833 102,194

1977 8,206 12,659 9,670 72,406 16,428 4,711 825 192 105 104 530 205 126,041

1978 301 998 979 757 543 595 31 27 18 20 533 392 5,194

1979 4,374 15,265 25,118 28,308 32,198 23,247 8,054 2,658 843 191 311 534 141,101

1980 594 884 736 2,665 28,198 4,443 1,018 87 2,416 242 380 1,111 42,774

1981 935 1,545 4,444 8,463 18,733 140,494 12,733 2,540 51,050 24,345 14,607 5,255 285,144

1982 3,305 2,090 2,667 6,672 20,073 10,324 2,940 112 19 40 309 792 49,343

1983 2,368 11,589 23,170 9,262 33,151 13,982 4,111 1,733 127 140 195 201 100,029

1984 673 395 636 339 17 5,562 542 128 1 14,891 3,877 8,197 35,258

1985 12,797 17,146 25,322 13,729 9,955 3,912 1,881 751 888 5,585 6,547 24,897 123,410

1986 8,175 44,329 7,027 3,861 4,547 24,920 2,767 870 1,276 6,794 8,672 36,167 149,405

1987 20,079 11,506 14,103 6,667 8,561 114,492 20,006 2,406 1,239 264 1,675 2,456 203,454

1988 2,100 1,325 1,332 892 533 3,440 1,571 115 22 9 10 97 11,446

1989 489 873 4,136 2,507 22,552 4,385 1,043 407 33 50 21 26 36,522

1990 191 229 1,491 1,396 4,894 504 59 216 48 37 313 202 9,580

1991 6,744 6,681 4,800 9,858 12,283 9,037 3,771 760 6,237 4,128 3,380 83,547 151,226

1992 57,200 119,822 68,404 16,810 30,250 53,116 15,816 2,136 772 198 993 3,446 368,963

1993 5,300 10,036 16,330 12,873 14,212 37,557 9,867 1,241 457 134 324 540 108,871

1994 638 1,184 1,671 1,123 6,035 1,352 104 306 176 6,717 2,485 8,661 30,452

1995 8,422 4,253 8,400 8,499 9,941 7,909 1,337 321 379 86 103 88 49,738

1996 88 259 157 400 321 363 197 1,014 12,811 8,259 2,908 15,599 42,376

1997 13,023 27,193 38,048 61,331 47,235 69,899 11,893 1,898 346 291 416 21,765 293,338

1998 17,064 31,752 40,585 13,252 4,312 711 966 7 81 26,566 18,032 19,262 172,590

1999 8,773 4,221 5,926 3,050 11,333 4,842 10,151 491 12 14 362 473 49,648

2000 294 925 620 1,056 1,182 2,858 185 144 13 753 14,714 8,419 31,163

2001 20,583 14,370 27,552 14,968 11,402 2,805 1,540 1,840 745 1,499 51,775 6,943 156,022

2002 5,548 4,434 3,349 2,994 609 7,782 69,588 3,823 3,847 3,934 6,892 15,786 128,586

2003 14,065 21,350 21,169 7,378 2,550 2,522 672 327 37 473 62 59 70,664

2004 2,571 2,474 4,050 13,920 8,029 13,182 6,639 1,036 263 1,920 85,700 6,789 146,573

2005 9,925 14,637 24,652 11,028 5,274 1,354 1,181 3,741 474 855 157 287 73,565

2006 394 501 341 4,588 6,269 704 186 336 126 659 205 489 14,798

2007 4,696 1,991 50,217 16,703 52,591 141,312 83,109 21,671 11,230 1,138 739 1,843 387,240

2008 1,263 930 2,297 1,968 4,028 153 471 387 31 196 81 119 11,924

2009 123 229 242 816 202 98 65 417 5,811 60,543 22,015 15,834 106,395

2010 33,521 38,877 28,662 14,497 4,444 723 704 139 42,442 1,031 533 408 165,981

2011 1,392 1,104 878 569 646 2,300 295 445 205 248 196 378 8,656

2012 280 2,624 24,987 2,510 2,688 1,065 443 444 1,191 307 90 93 36,722

2013 361 333 248 125 484 77 380 114 1,899 396 1,141 1,666 7,224

2014 865 504 720 647 1,305 1,038 1,412 43 91 244 859 318 8,046

2015 685 745 4,210 2,219 70,086 9,955 3,096 1,163 369 14,712 18,158 18,416 143,814

Min 88 160 128 61 17 2 0 7 1 9 10 26 4,881

Max 63,929 119,822 68,404 89,179 70,086 141,312 83,109 32,075 51,050 68,485 85,700 83,547 387,240

Average 7,721 11,082 11,252 11,175 14,560 14,430 5,823 2,091 3,596 6,089 6,584 7,832 102,235

Page 56 of 73



Appendix B - Naturalized Flows

NATURALIZED FLOW -GALA57 Gage Name San Gabriel River at Laneport 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08105700

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 502 4,249 1,493 12,931 15,037 72,349 49,413 4,370 2,016 5,434 110,774 101,201 379,769

1941 51,513 74,503 68,522 82,466 79,981 57,271 16,737 5,065 2,934 8,894 3,060 3,363 454,309

1942 2,871 2,402 1,949 32,468 15,408 41,300 3,421 1,878 14,737 30,030 10,134 8,405 165,000

1943 7,786 5,216 5,458 4,585 5,436 1,376 1,527 505 1,122 1,113 674 340 35,138

1944 15,482 36,176 47,113 21,620 85,704 48,881 5,721 2,396 10,250 2,227 8,223 32,906 316,699

1945 49,868 46,890 40,890 60,548 27,148 37,009 9,546 5,256 5,469 5,007 7,812 4,570 300,014

1946 10,274 25,819 28,134 21,192 25,710 10,417 2,794 2,231 14,024 9,826 29,846 42,972 223,239

1947 52,771 28,499 26,614 21,238 11,830 4,916 2,258 2,225 1,271 1,078 1,171 1,347 155,217

1948 1,282 1,629 1,494 20,678 23,889 1,418 1,891 3,094 533 1,114 649 602 58,272

1949 760 1,224 4,685 24,181 6,203 8,359 2,822 802 762 754 502 1,118 52,171

1950 991 4,230 1,998 4,450 8,377 5,401 1,344 469 1,222 513 460 489 29,944

1951 442 620 927 1,218 1,145 731 156 158 3,545 511 404 400 10,257

1952 464 1,022 1,805 15,857 26,056 4,343 1,229 265 287 287 316 20,102 72,033

1953 5,803 5,399 5,612 25,203 25,723 2,943 702 1,629 6,485 29,117 4,754 4,281 117,652

1954 2,878 1,969 1,394 658 1,104 133 11 18 55 216 207 231 8,874

1955 574 1,971 2,027 631 16,918 9,037 4,843 5,778 471 64 115 136 42,565

1956 271 291 233 111 5,489 4 0 236 187 1,798 5,610 4,214 18,444

1957 487 1,198 3,318 162,127 64,543 83,219 6,934 2,483 4,067 36,604 30,348 26,666 421,994

1958 23,730 83,488 48,586 19,656 24,870 10,868 4,280 2,654 9,372 5,621 5,221 4,590 242,938

1959 3,678 5,819 6,047 11,453 7,685 9,159 3,432 6,937 4,803 124,506 24,148 63,897 271,566

1960 50,235 40,985 24,441 14,077 7,667 3,120 3,571 1,616 1,202 26,165 19,623 55,549 248,250

1961 52,935 93,732 32,190 12,953 6,710 6,214 21,498 6,087 7,583 7,136 5,999 6,390 259,427

1962 5,316 5,145 4,241 6,365 7,861 10,072 4,947 973 2,620 3,436 2,013 2,352 55,340

1963 2,080 2,076 2,343 1,976 1,636 791 436 256 178 10,948 1,545 1,149 25,416

1964 2,007 4,805 8,143 6,292 4,592 2,803 891 525 6,972 2,889 10,357 5,850 56,127

1965 12,617 49,133 26,759 20,205 125,677 26,734 8,897 4,221 17,479 8,314 17,051 30,828 347,915

1966 18,400 23,544 22,125 57,966 42,189 14,339 6,129 5,422 15,609 4,815 3,301 3,519 217,358

1967 2,647 2,525 1,982 4,379 20,691 1,946 540 242 8,741 7,059 12,997 12,910 76,659

1968 128,984 39,328 54,586 34,706 58,231 35,700 18,360 4,332 7,795 3,650 5,631 10,687 401,990

1969 6,241 14,218 24,786 59,051 48,722 12,516 4,304 12,824 7,300 5,395 3,762 12,280 211,399

1970 12,330 26,620 72,688 28,681 47,070 22,963 7,542 2,758 6,989 3,573 2,689 2,593 236,496

1971 2,290 2,286 1,935 1,543 1,868 1,061 5,934 3,312 463 3,466 9,658 12,319 46,135

1972 5,965 4,456 3,395 2,327 8,300 15,928 3,051 1,941 594 17,869 13,481 8,407 85,714

1973 15,967 22,140 25,757 32,910 45,422 14,350 15,936 3,733 12,589 66,904 24,390 12,438 292,536

1974 14,065 10,875 8,914 6,412 49,195 10,292 3,154 28,866 45,702 24,915 71,015 22,340 295,745

1975 19,998 72,900 21,093 11,927 85,051 44,847 17,828 13,956 5,392 3,773 3,340 3,376 303,481

1976 2,916 2,380 3,006 41,918 46,118 18,559 24,053 7,599 4,649 5,845 7,841 19,536 184,420

1977 15,276 34,072 18,629 86,683 27,786 9,571 3,511 2,089 1,344 1,104 1,650 1,269 202,984

1978 1,415 3,898 2,873 3,100 1,570 1,430 27 58 5 0 1,856 2,231 18,463

1979 13,208 34,355 48,883 49,815 65,068 49,037 18,425 7,101 3,641 2,459 2,626 3,102 297,720

1980 1,865 8,967 6,543 6,944 37,839 5,341 509 0 3,055 929 1,576 2,847 76,415

1981 2,544 4,152 9,922 9,958 19,776 212,283 35,735 0 53,704 30,869 19,468 8,595 407,006

1982 5,954 4,170 4,977 13,016 38,458 14,860 5,104 1,167 0 111 1,136 1,958 90,911

1983 3,871 15,952 32,859 13,018 50,231 24,169 6,040 3,766 1,781 237 1,563 1,071 154,558

1984 2,564 1,419 2,470 788 0 6,951 448 0 0 36,804 8,488 17,300 77,232

1985 20,383 44,366 38,826 23,319 21,756 8,701 3,126 694 0 11,208 18,296 43,965 234,640

1986 14,181 67,208 11,934 6,621 10,348 31,971 3,366 525 3,499 24,672 16,665 81,566 272,556

1987 29,227 26,182 27,740 14,330 37,513 153,054 12,935 7,398 4,714 2,798 9,310 8,479 333,680

1988 7,525 5,435 5,070 3,483 2,886 12,399 1,944 197 112 0 231 442 39,724

1989 1,780 1,721 5,565 3,708 48,095 8,789 1,633 49 0 473 343 165 72,321

1990 1,074 1,469 7,431 7,351 34,115 1,423 237 0 0 0 742 343 54,185

1991 23,617 16,421 11,404 46,378 33,868 17,598 5,113 1,887 6,177 4,707 5,082 153,129 325,381

1992 92,288 200,960 97,229 28,148 63,998 56,210 25,660 8,161 3,656 3,108 4,158 10,465 594,041

1993 12,666 31,022 40,678 26,604 41,969 54,307 20,618 1,700 1,429 636 1,755 2,362 235,746

1994 2,457 2,389 3,141 1,762 8,793 1,858 0 655 0 12,648 5,387 22,874 61,964

1995 15,990 8,197 22,056 14,790 21,868 17,735 3,573 2,694 910 542 830 1,404 110,589

1996 1,157 1,814 447 1,251 640 1,088 0 1,282 35,454 7,864 4,661 26,191 81,849

1997 18,432 43,837 54,301 144,130 88,076 88,427 20,352 5,890 2,901 3,780 4,956 39,811 514,893

1998 42,712 53,065 56,284 19,982 6,674 966 1,351 495 3,656 61,594 40,595 33,012 320,386

1999 12,663 8,229 14,875 6,682 25,995 11,127 16,258 2,011 546 391 688 1,374 100,839

2000 1,752 2,351 2,829 3,144 7,087 3,838 0 90 0 3,890 43,029 27,387 95,397

2001 36,284 20,380 53,540 24,791 22,002 14,632 4,218 5,638 5,428 3,715 63,344 39,811 293,783

2002 14,011 10,435 9,216 8,530 2,723 5,906 80,731 5,646 5,252 9,172 19,476 38,409 209,507

2003 29,106 46,545 38,852 14,176 5,090 5,570 1,246 452 0 633 357 749 142,776

2004 4,172 5,212 7,960 32,151 46,145 41,839 15,769 12,022 2,574 14,433 155,066 32,973 370,316

2005 24,810 35,333 54,481 20,359 12,554 4,703 2,848 27,061 2,140 1,750 1,531 1,566 189,136

2006 1,559 2,396 4,539 12,969 17,571 2,941 603 0 812 3,074 1,333 4,112 51,909

2007 46,862 9,939 88,559 29,220 74,879 161,225 133,538 33,074 22,140 7,194 5,507 5,280 617,417

2008 4,244 4,054 7,152 6,432 19,332 675 385 0 0 0 0 475 42,749

2009 581 1,134 1,388 3,970 2,420 0 0 0 12,437 92,620 35,757 28,300 178,607

2010 49,334 67,350 53,378 24,863 8,940 5,826 3,277 488 96,667 5,260 3,841 3,172 322,396

2011 5,201 3,545 3,145 1,597 355 1,345 0 0 0 0 0 1,497 16,685

2012 2,956 10,808 39,875 4,623 4,280 752 1,351 1,128 1,845 683 663 437 69,401

2013 4,494 1,378 1,882 2,100 1,635 0 706 0 2,192 13,535 7,424 8,729 44,075

2014 5,454 2,968 3,570 5,280 6,720 2,837 5,589 0 4,150 1,386 10,217 4,768 52,939

2015 17,451 6,693 23,227 4,903 147,347 37,416 11,029 3,242 1,726 41,301 40,058 41,752 376,145

Min 271 291 233 111 0 0 0 0 0 0 0 136 8,874

Max 128,984 200,960 97,229 162,127 147,347 212,283 133,538 33,074 96,667 124,506 155,066 153,129 617,417

Average 15,507 21,047 20,453 21,289 28,311 22,765 9,387 3,734 6,834 11,532 13,142 16,417 190,419

Page 57 of 73



Appendix B - Naturalized Flows

NATURALIZED FLOW -LRCA58 Gage Name Little River at Cameron 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08106500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 4,226 21,590 5,258 106,874 118,826 246,699 402,102 19,419 8,135 4,494 506,043 610,025 2,053,691

1941 315,015 455,249 479,749 373,646 726,450 362,612 284,316 63,418 64,426 91,153 32,427 31,703 3,280,164

1942 23,611 21,123 19,061 425,968 430,470 399,414 50,023 37,407 363,203 194,890 104,992 79,515 2,149,677

1943 57,419 35,887 63,315 80,834 60,425 21,543 13,362 5,494 17,899 14,416 7,409 11,745 389,748

1944 135,107 250,461 293,582 104,170 1,068,993 348,160 61,097 25,485 56,025 22,389 51,861 167,740 2,585,070

1945 297,406 273,082 363,820 727,422 202,568 198,538 78,125 36,702 27,620 108,970 38,912 91,309 2,444,474

1946 139,674 206,938 285,994 149,243 296,667 130,471 28,742 14,292 68,527 31,978 195,863 142,338 1,690,727

1947 291,010 104,020 194,623 143,001 153,935 50,412 16,065 10,289 7,174 4,703 8,828 15,754 999,814

1948 10,866 30,929 28,824 35,460 76,132 22,572 34,969 6,918 9,551 2,361 1,682 2,760 263,024

1949 14,723 24,365 78,938 328,270 128,538 79,659 19,277 6,419 3,331 8,830 8,072 13,894 714,316

1950 6,726 56,791 10,487 63,095 67,402 53,388 32,613 3,478 61,696 3,375 1,599 2,105 362,755

1951 2,611 5,155 17,552 5,355 33,660 53,471 1,467 301 9,340 1,075 762 1,216 131,965

1952 1,363 2,140 4,449 66,334 147,441 40,465 6,167 569 138 0 9,514 48,593 327,173

1953 36,746 21,494 31,668 43,637 308,663 18,475 11,828 6,444 22,460 180,729 30,009 139,037 851,190

1954 12,246 7,276 4,999 8,667 33,501 475 0 0 860 3,033 21,177 1,155 93,389

1955 3,600 36,916 15,375 51,022 164,372 99,766 17,922 23,811 27,147 10,262 1,374 1,738 453,305

1956 2,925 9,833 1,125 2,811 152,065 5,659 0 2,831 0 728 16,396 16,909 211,282

1957 2,607 4,488 50,450 929,046 918,866 438,709 73,001 39,282 18,148 557,379 216,687 111,664 3,360,327

1958 87,997 453,674 271,336 134,012 378,921 120,408 39,518 13,992 68,460 24,499 19,309 15,024 1,627,150

1959 13,152 29,231 17,090 52,056 40,144 73,974 51,048 28,158 24,909 753,700 155,217 238,965 1,477,644

1960 340,217 231,696 122,539 79,099 51,135 26,208 19,503 11,288 8,637 322,052 127,078 421,908 1,761,360

1961 553,695 604,538 232,882 98,840 60,081 224,410 218,526 49,454 115,459 115,417 56,456 73,759 2,403,517

1962 40,451 37,600 29,927 60,323 37,021 88,819 29,972 11,339 74,906 59,869 53,616 60,046 583,889

1963 19,809 44,792 20,582 23,737 51,970 25,929 13,557 1,093 4,563 13,292 18,456 4,742 242,522

1964 11,291 31,643 48,912 65,529 44,834 117,569 15,575 24,660 143,596 48,878 109,310 41,251 703,048

1965 233,725 370,928 143,948 116,730 1,318,820 199,500 82,157 51,246 57,902 57,110 177,221 129,635 2,938,922

1966 70,891 124,107 97,966 371,789 286,912 87,748 30,997 76,556 150,064 37,775 20,012 17,760 1,372,577

1967 15,644 12,761 13,961 27,651 85,504 28,495 19,753 3,474 27,722 29,343 83,482 47,114 394,904

1968 691,179 205,116 393,809 247,904 463,805 225,954 192,741 27,587 29,516 13,096 26,869 56,208 2,573,784

1969 24,527 75,735 120,255 327,192 268,971 55,234 15,234 30,360 18,783 39,106 28,597 93,091 1,097,085

1970 85,925 159,999 504,523 182,968 237,647 129,582 26,745 13,191 70,573 43,533 12,272 12,767 1,479,725

1971 11,873 11,588 11,994 17,885 40,434 7,667 146,754 51,275 12,877 80,495 54,204 149,833 596,879

1972 74,673 45,308 27,681 18,948 82,310 44,846 14,985 7,136 3,577 61,083 44,518 30,027 455,092

1973 104,430 98,033 143,984 181,283 161,845 98,291 62,924 14,154 29,247 278,161 110,701 46,225 1,329,278

1974 76,919 43,123 33,644 22,298 113,397 22,772 9,554 106,604 272,387 227,225 380,375 131,685 1,439,983

1975 131,624 408,277 126,978 145,360 573,685 255,464 123,067 60,049 27,287 21,281 13,602 16,224 1,902,898

1976 14,866 13,260 22,667 260,718 235,922 92,361 247,136 39,960 34,040 69,345 64,920 171,131 1,266,326

1977 82,723 251,195 161,936 656,112 234,128 87,301 29,723 13,078 7,976 4,360 6,054 6,432 1,541,018

1978 7,332 19,543 21,676 18,276 9,525 13,262 4,795 8,281 3,355 1,259 14,717 7,500 129,521

1979 83,132 129,730 272,071 212,398 422,350 316,702 233,673 61,626 15,153 10,207 8,764 19,410 1,785,216

1980 25,589 40,881 50,858 46,461 328,978 38,702 10,663 6,086 10,701 5,316 5,994 12,790 583,019

1981 8,961 16,088 59,370 39,853 57,057 799,401 90,423 19,311 85,918 117,037 48,975 23,145 1,365,539

1982 20,988 19,677 35,739 69,517 232,420 100,345 38,285 8,666 1,478 4,523 7,512 8,706 547,856

1983 15,134 83,314 145,169 46,038 192,712 86,093 15,258 26,037 4,920 5,582 4,077 4,338 628,672

1984 9,162 6,394 25,206 6,831 200 21,500 3,457 968 958 170,335 29,156 89,967 364,134

1985 108,074 145,985 186,556 87,594 86,652 81,523 14,691 3,964 2,656 109,488 96,975 197,208 1,121,366

1986 49,012 265,796 52,260 27,152 131,257 382,707 40,137 23,798 116,563 165,251 119,910 418,340 1,792,183

1987 187,731 172,890 236,612 100,789 229,769 769,116 148,631 46,176 31,534 15,015 31,691 39,836 2,009,790

1988 31,266 24,430 25,210 17,994 9,326 122,827 15,184 13,392 4,689 2,721 3,610 4,290 274,939

1989 17,922 36,184 52,400 34,823 247,672 161,426 37,357 19,064 7,259 6,157 2,523 1,512 624,299

1990 9,502 10,749 76,092 344,119 423,856 98,846 61,141 30,123 19,721 15,027 22,703 8,335 1,120,214

1991 195,629 91,213 50,440 130,023 186,190 112,976 28,842 28,866 37,793 68,147 87,023 1,320,476 2,337,618

1992 574,007 1,403,134 690,402 224,455 568,671 401,559 163,606 107,930 67,388 24,847 32,648 86,264 4,344,911

1993 100,125 233,872 299,941 186,716 290,037 208,703 62,121 13,753 16,662 42,206 28,278 18,621 1,501,035

1994 16,747 48,845 49,030 19,760 233,477 96,342 34,322 8,649 14,615 100,532 52,084 144,548 818,951

1995 100,499 51,054 211,479 295,826 240,507 193,661 49,435 118,097 36,356 33,852 9,057 11,818 1,351,641

1996 10,621 12,162 7,734 14,615 11,028 41,468 11,163 53,621 153,431 42,197 58,170 150,288 566,498

1997 134,521 655,331 461,957 665,578 536,944 615,745 177,539 58,338 18,969 17,882 25,225 258,520 3,626,549

1998 304,818 281,133 504,230 167,616 55,790 18,716 10,771 10,682 35,824 344,725 222,977 204,567 2,161,849

1999 77,525 50,036 111,749 79,550 102,497 48,811 39,078 5,016 1,844 1,630 3,133 4,585 525,454

2000 10,873 15,349 19,452 49,543 47,577 57,088 0 0 5,099 27,998 330,178 137,162 700,319

2001 227,599 189,243 420,056 152,843 187,136 60,977 45,750 69,478 111,127 32,895 231,787 285,645 2,014,536

2002 84,853 110,807 75,732 86,100 30,441 27,313 270,122 22,048 16,824 73,826 106,201 195,132 1,099,399

2003 114,133 248,826 200,148 61,452 29,090 58,540 11,325 5,014 12,042 117,701 13,232 11,131 882,634

2004 44,782 82,561 93,440 220,124 241,330 430,534 121,511 144,410 53,604 98,710 882,268 242,388 2,655,662

2005 212,524 314,327 416,949 131,420 81,517 47,974 17,572 274,190 29,583 10,160 8,642 10,613 1,555,471

2006 11,062 14,799 36,460 47,181 97,996 22,345 7,191 2,275 4,583 31,914 3,315 26,556 305,677

2007 237,209 29,848 484,160 202,247 934,170 1,183,013 1,069,600 229,918 205,929 80,359 39,132 35,574 4,731,159

2008 27,475 27,516 73,452 59,960 198,432 19,008 6,330 39,984 3,019 5,719 3,383 2,426 466,704

2009 4,853 7,886 28,100 63,578 25,624 8,838 9,630 4,292 121,915 523,858 188,391 133,234 1,120,199

2010 357,104 492,003 375,168 169,019 82,807 47,558 40,493 9,582 366,857 29,362 16,641 15,583 2,002,177

2011 35,354 20,419 15,681 10,745 33,188 4,687 4,474 572 224 22,739 554 17,300 165,937

2012 88,532 176,573 394,787 70,947 31,041 12,218 14,524 6,748 9,142 5,898 2,347 1,954 814,711

2013 29,488 8,485 11,977 15,013 33,728 4,744 23,100 2,972 17,282 87,081 134,343 39,205 407,418

2014 19,812 13,854 15,897 14,282 80,556 37,650 31,813 0 25,095 8,107 39,532 11,226 297,824

2015 92,335 20,920 143,918 42,342 963,183 336,248 169,277 46,459 13,446 300,678 464,520 385,231 2,978,557

Min 1,363 2,140 1,125 2,811 200 475 0 0 0 0 554 1,155 93,389

Max 691,179 1,403,134 690,402 929,046 1,318,820 1,183,013 1,069,600 274,190 366,857 753,700 882,268 1,320,476 4,731,159

Average 101,708 136,739 143,782 144,317 230,937 153,581 74,392 32,468 47,786 82,912 81,520 103,138 1,333,281
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRBR59 Gage Name Brazos River near Bryan 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08109000

UNITS: ACRE-FEET

Gage Name Brazos River at SH 21 near Bryan

Gage Number 08108700

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 20,668 40,863 18,746 232,185 269,189 646,622 691,217 261,672 94,492 31,193 1,301,729 1,338,018 4,946,594

1941 710,547 1,136,414 949,374 879,685 2,428,022 1,515,113 736,922 388,539 227,318 790,699 346,374 99,034 10,208,041

1942 86,065 63,247 57,321 1,837,071 1,499,240 1,018,998 114,298 106,385 819,979 708,839 311,066 232,995 6,855,504

1943 137,312 93,055 195,608 277,769 219,433 168,290 43,754 24,074 54,064 67,327 18,607 26,615 1,325,908

1944 331,523 600,770 731,462 262,075 2,432,619 666,069 130,085 50,873 183,722 94,056 135,087 335,714 5,954,055

1945 643,402 693,733 1,174,413 2,061,577 458,367 453,955 501,842 103,622 69,387 401,884 82,676 307,964 6,952,822

1946 343,075 500,677 720,574 326,418 1,019,155 426,609 82,388 80,017 303,123 215,604 562,144 444,504 5,024,288

1947 577,924 186,643 471,548 322,963 784,758 211,094 50,201 73,896 39,806 46,732 37,496 135,330 2,938,391

1948 63,472 154,786 158,408 88,707 265,750 179,799 228,030 12,543 47,058 28,207 16,146 13,324 1,256,230

1949 49,102 99,175 252,884 499,542 833,942 402,269 120,341 16,335 104,621 138,819 54,998 54,826 2,626,854

1950 70,680 372,552 49,925 260,311 354,734 188,168 256,775 173,686 285,073 72,116 14,094 6,383 2,104,497

1951 8,153 32,455 43,439 17,204 184,438 355,571 24,964 34,005 68,698 11,157 12,042 14,403 806,529

1952 8,382 17,344 22,435 224,519 370,045 63,546 19,038 4,844 23,427 5,736 80,380 144,166 983,862

1953 130,626 41,889 168,688 102,143 1,030,531 31,154 279,843 109,043 56,700 478,233 76,055 303,242 2,808,147

1954 35,071 19,809 13,702 122,695 505,465 104,431 15,920 30,746 5,489 32,504 62,047 6,705 954,584

1955 10,673 84,766 55,274 204,562 598,425 388,861 101,843 76,284 268,188 583,972 33,015 15,521 2,421,384

1956 25,001 43,538 15,745 23,528 438,285 36,770 0 5,851 9,871 22,754 53,976 75,628 750,947

1957 1,882 238,083 122,810 2,575,745 4,704,304 1,428,307 305,691 94,527 64,376 1,171,332 627,741 269,780 11,604,578

1958 227,382 746,386 522,867 386,662 1,385,853 242,999 319,499 96,137 234,717 69,378 43,707 41,730 4,317,317

1959 29,437 103,051 43,018 184,041 181,537 404,820 213,850 88,268 38,534 1,815,178 302,937 482,212 3,886,883

1960 841,750 446,700 249,066 191,563 211,468 107,588 259,391 59,662 18,136 644,791 397,760 1,044,904 4,472,779

1961 1,568,851 1,234,336 415,335 190,504 148,904 778,766 669,773 150,360 266,836 305,731 199,992 220,590 6,149,978

1962 110,847 83,645 73,785 131,388 96,534 533,194 251,173 148,369 625,045 227,687 124,083 139,640 2,545,390

1963 45,385 91,168 54,166 182,483 192,489 219,579 46,648 6,209 11,094 37,214 86,349 19,621 992,405

1964 32,674 98,506 122,625 135,061 101,206 200,946 20,888 53,200 319,133 68,983 327,411 67,379 1,548,012

1965 391,171 715,944 271,268 334,557 3,000,876 481,829 137,421 118,208 134,782 155,443 315,399 229,530 6,286,428

1966 113,927 251,099 208,574 1,237,878 1,197,997 227,639 52,823 247,042 784,380 173,670 50,464 39,491 4,584,984

1967 46,400 38,326 45,858 135,072 177,135 237,971 183,870 44,321 115,761 73,233 246,829 148,446 1,493,222

1968 1,456,032 499,348 1,023,666 661,433 1,630,043 738,834 525,274 91,418 56,734 46,092 64,062 150,473 6,943,409

1969 67,133 188,290 486,872 821,178 1,370,062 189,882 84,922 88,664 179,249 134,766 133,769 300,458 4,045,245

1970 226,770 334,726 1,314,813 461,873 493,555 222,462 41,357 35,910 120,132 157,540 35,537 31,185 3,475,860

1971 31,728 37,095 29,815 64,905 133,934 101,410 243,689 362,673 158,866 479,714 206,122 667,256 2,517,207

1972 282,930 137,056 70,214 62,397 239,490 90,483 59,114 152,062 150,663 187,218 258,260 120,972 1,810,859

1973 387,373 273,673 551,847 790,550 531,444 759,127 235,476 101,955 73,249 735,781 278,151 124,902 4,843,528

1974 230,543 95,440 95,590 107,638 223,014 75,476 33,111 174,376 929,514 599,355 1,419,989 324,883 4,308,929

1975 317,733 1,029,283 284,841 415,774 1,148,894 697,812 286,081 172,326 103,478 57,461 50,319 31,661 4,595,663

1976 43,515 55,528 69,349 638,166 783,576 318,646 696,008 100,914 159,100 335,200 222,985 528,654 3,951,641

1977 197,199 714,681 626,249 1,623,031 742,472 256,312 65,092 29,064 40,501 23,247 27,405 20,913 4,366,166

1978 24,239 66,035 133,606 97,893 57,917 70,881 16,533 589,180 36,965 29,814 42,839 20,179 1,186,081

1979 204,304 284,597 746,323 667,905 1,544,650 1,037,698 461,230 154,547 47,464 49,121 19,164 87,360 5,304,363

1980 144,792 156,428 116,631 163,057 870,269 129,144 41,578 19,637 133,166 268,067 70,030 74,063 2,186,862

1981 29,033 47,920 176,527 155,016 141,509 1,686,711 239,822 66,730 111,611 1,267,926 309,482 84,565 4,316,852

1982 60,714 77,182 154,642 159,152 1,112,761 991,595 506,443 58,640 17,272 20,039 26,874 58,385 3,243,699

1983 44,400 287,728 295,827 101,668 477,799 171,481 40,331 68,190 21,656 103,196 33,368 14,907 1,660,551

1984 48,183 28,973 106,605 24,767 12,652 49,359 13,105 13,211 18,356 502,395 159,079 485,220 1,461,905

1985 359,156 377,035 493,997 296,327 334,985 257,223 79,595 24,539 26,606 361,255 353,319 508,292 3,472,329

1986 93,268 663,626 124,127 90,499 453,788 1,063,521 151,293 68,306 380,714 605,613 361,673 905,412 4,961,840

1987 386,730 467,121 687,708 246,076 554,146 1,925,764 333,201 99,900 81,131 29,576 63,602 168,552 5,043,507

1988 110,616 84,808 95,571 63,075 44,687 278,413 67,726 28,061 68,902 21,587 12,093 28,652 904,191

1989 55,385 195,067 237,870 181,451 1,366,723 1,205,630 164,274 197,977 134,127 37,830 20,556 15,172 3,812,062

1990 63,667 112,234 612,719 1,578,224 2,062,194 680,086 116,887 110,817 138,322 72,456 100,652 37,771 5,686,029

1991 647,767 309,355 118,781 380,199 609,352 687,377 116,897 227,286 183,488 455,015 469,368 3,906,483 8,111,368

1992 1,814,637 3,502,061 1,901,725 652,462 1,129,659 1,389,555 402,609 193,307 118,116 56,483 100,835 281,370 11,542,819

1993 241,125 596,133 938,830 488,321 645,041 484,733 130,652 43,261 47,291 242,061 67,333 50,892 3,975,673

1994 57,146 203,526 146,207 61,365 938,181 243,462 64,002 24,768 55,094 293,244 238,611 499,582 2,825,188

1995 331,045 114,704 559,764 715,881 947,517 631,318 143,540 767,999 159,533 87,962 35,212 45,099 4,539,574

1996 37,122 52,564 37,827 72,571 34,068 65,776 27,435 208,514 609,500 142,219 210,580 419,077 1,917,253

1997 251,950 1,848,302 1,642,552 1,678,914 1,131,753 1,098,999 390,435 117,905 35,121 43,364 48,727 668,632 8,956,654

1998 988,608 588,996 1,323,053 332,429 102,159 35,948 23,622 12,553 89,642 794,118 548,281 571,802 5,411,211

1999 228,407 165,198 236,008 171,318 186,157 211,741 60,627 20,983 3,145 1,625 4,617 16,469 1,306,295

2000 40,050 32,958 105,025 121,725 115,045 501,095 22,876 1,481 10,422 67,070 692,323 387,866 2,097,936

2001 601,369 760,198 1,399,986 422,895 412,164 126,449 86,138 109,919 304,643 117,690 441,798 873,790 5,657,039

2002 245,240 295,530 344,044 389,050 169,236 116,967 413,426 61,936 36,682 158,822 262,223 491,075 2,984,231

2003 281,628 585,448 429,329 132,462 67,902 226,722 35,382 11,998 56,014 353,309 52,744 36,568 2,269,506

2004 124,154 292,090 316,654 521,533 781,966 1,419,053 560,815 372,594 134,374 276,055 2,011,502 686,630 7,497,420

2005 554,485 707,504 845,170 267,590 154,030 117,892 51,383 730,315 116,601 55,643 30,931 32,020 3,663,564

2006 47,126 51,814 157,130 100,352 329,735 47,345 15,158 9,092 13,609 118,035 43,110 56,965 989,471

2007 515,670 71,838 1,155,691 667,661 2,443,461 3,007,325 2,639,665 616,794 454,603 153,632 92,533 87,218 11,906,091

2008 59,112 83,534 366,824 331,176 430,736 86,843 27,571 136,938 48,889 39,806 28,533 18,154 1,658,116

2009 18,811 31,083 112,521 165,404 128,308 35,887 25,548 23,090 276,031 1,511,730 400,408 254,462 2,983,283

2010 698,452 1,206,335 897,189 667,464 332,457 219,679 228,487 58,866 710,597 94,882 54,031 52,968 5,221,407

2011 102,722 60,780 46,537 38,414 55,494 10,517 7,053 3,453 3,356 105,480 15,746 74,453 524,005

2012 515,702 482,510 1,174,103 212,032 68,180 51,839 30,163 10,859 30,931 37,048 11,091 6,255 2,630,713

2013 141,431 34,306 43,762 45,856 75,767 26,825 72,785 7,765 35,799 247,868 485,978 105,908 1,324,050

2014 44,883 31,192 29,735 31,195 179,890 242,919 60,060 29 39,256 35,255 68,055 21,416 783,885

2015 225,942 45,133 408,251 303,484 3,160,228 1,141,004 567,449 108,822 38,815 747,533 1,766,140 1,485,777 9,998,578

Min 1,882 17,344 13,702 17,204 12,652 10,517 0 29 3,145 1,625 4,617 6,255 524,005

Max 1,814,637 3,502,061 1,901,725 2,575,745 4,704,304 3,007,325 2,639,665 767,999 929,514 1,815,178 2,011,502 3,906,483 11,906,091

Average 267,650 349,946 401,329 419,365 737,497 486,134 217,953 123,005 158,857 274,127 241,719 291,823 3,969,404
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Appendix B - Naturalized Flows

NATURALIZED FLOW -MYDB60 Gage Name Middle Yegua Creek near Dime Box 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08109700

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 6 676 4 372 2,456 10,232 36,819 14 51 146 15,087 23,641 89,502

1941 4,349 4,447 11,333 4,901 10,816 16,997 27,746 226 37 201 1,544 250 82,846

1942 154 154 140 9,420 426 346 584 14 562 76 511 563 12,951

1943 1,769 205 1,551 291 1,199 684 17 1 126 127 9 128 6,106

1944 7,311 6,787 5,847 566 6,657 732 110 446 1,900 2 9,355 11,856 51,569

1945 14,572 4,021 2,203 11,830 1,057 3,849 336 7,607 1,465 4,274 287 919 52,419

1946 6,622 5,583 15,423 1,446 4,668 2,537 79 0 583 752 10,841 1,509 50,043

1947 6,521 462 10,101 1,939 4,701 297 345 17,755 81 1 0 299 42,503

1948 59 1,223 192 54 988 45 143 0 0 0 0 0 2,704

1949 190 4,762 3,021 19,017 2,486 907 42 0 117 6,133 108 2,139 38,923

1950 1,157 9,521 498 9,324 3,869 11,473 377 0 2,254 9 0 0 38,481

1951 0 31 815 471 104 293 0 0 17 0 12 0 1,743

1952 0 154 83 974 3,132 344 3,370 0 0 0 533 3,265 11,854

1953 2,888 762 328 1,122 12,474 28 1,088 101 683 3,324 1,317 1,982 26,095

1954 417 216 102 166 1,187 96 105 529 75 28 23 32 2,977

1955 47 3,085 45 699 48 827 62 136 78 94 40 15 5,177

1956 54 2,320 597 1,181 364 140 100 92 83 45 14 111 5,100

1957 6 52 2,446 23,940 13,012 11,249 128 82 2,760 24,228 9,654 2,319 89,876

1958 7,720 13,023 2,471 3,643 10,706 161 2,373 53 6,757 2,110 1,482 455 50,952

1959 704 6,463 821 17,413 2,503 272 52 14 23 525 2,410 3,656 34,855

1960 3,341 4,669 1,159 1,915 5,001 7,045 783 305 97 8,469 16,016 11,183 59,983

1961 12,630 10,605 1,937 775 1,405 20,103 2,920 184 24,943 443 3,236 2,053 81,235

1962 2,141 890 902 695 1,252 1,590 1,708 0 1,148 1,194 1,370 10,447 23,336

1963 1,319 7,577 826 3,382 346 21 0 0 0 0 0 0 13,471

1964 0 0 141 44 45 9 0 0 159 135 3 6 542

1965 595 10,582 670 476 22,177 2,767 21 1 196 357 7,561 12,506 57,909

1966 1,498 4,994 5,355 3,943 11,998 468 52 112 1,954 1,114 99 213 31,800

1967 249 292 280 291 364 55 0 0 1 0 1,326 102 2,960

1968 26,456 2,616 6,089 5,282 9,066 9,318 1,874 9 5,002 193 1,685 11,544 79,134

1969 1,392 12,474 15,314 21,114 3,695 202 2 45 82 7 105 2,571 57,003

1970 1,374 7,678 17,236 7,178 23,290 3,410 31 0 25 184 11 0 60,417

1971 34 85 40 43 1 88 2 0 26 549 219 3,560 4,647

1972 397 463 192 59 2,469 2,227 4 0 0 28 30 76 5,945

1973 3,876 2,154 3,326 3,455 1,173 1,332 215 14 429 15,051 3,503 1,281 35,809

1974 15,086 1,224 935 388 2,289 3,009 12 1,120 21,909 613 24,692 6,206 77,483

1975 3,503 17,960 986 750 40,691 9,251 4,163 493 332 155 215 482 78,981

1976 517 474 2,079 18,335 13,503 13,997 688 55 199 839 2,392 19,559 72,637

1977 1,925 10,162 1,508 17,501 885 134 3 0 0 0 0 0 32,118

1978 413 761 777 278 436 178 0 0 37 0 15 177 3,072

1979 2,764 4,469 4,851 4,284 17,668 8,765 695 111 0 0 0 205 43,812

1980 1,994 1,177 10,184 2,778 13,699 289 0 0 0 0 0 0 30,121

1981 38 185 576 211 674 30,938 2,102 14 0 4,288 4,687 460 44,173

1982 469 454 525 1,470 17,998 510 35 0 0 0 0 6 21,467

1983 1,153 5,807 8,591 701 13,044 1,003 181 329 0 28 28 57 30,922

1984 80 183 542 207 0 0 0 0 0 7,088 2,823 6,344 17,267

1985 3,411 3,076 4,768 1,090 2,985 3,018 154 0 0 2,658 21,865 5,066 48,091

1986 1,171 5,117 512 246 2,933 14,389 426 33 274 2,328 4,423 20,384 52,236

1987 2,238 5,121 8,448 406 3,152 62,553 558 65 221 58 394 683 83,897

1988 510 550 689 1,034 676 306 0 0 0 0 0 0 3,765

1989 363 76 1,135 563 3,366 1,595 149 93 0 0 0 0 7,340

1990 46 363 456 1,529 777 1 26 0 0 0 49 0 3,247

1991 29,591 9,583 1,401 6,591 1,928 433 81 0 541 0 112 42,649 92,910

1992 15,111 51,206 16,869 2,845 31,068 24,883 941 63 205 27 1,609 3,657 148,484

1993 11,517 4,121 5,229 9,750 10,956 1,929 568 0 0 14 113 355 44,552

1994 552 638 799 492 1,421 704 43 352 180 23,634 2,784 27,871 59,470

1995 13,767 1,453 6,841 3,869 2,371 16,216 573 839 29 267 1,694 849 48,768

1996 711 668 964 794 572 396 321 506 3,670 112 506 661 9,881

1997 641 3,922 2,731 2,070 1,302 3,309 501 308 127 516 749 1,235 17,411

1998 3,082 3,469 3,939 508 573 343 134 217 609 17,135 31,427 7,520 68,956

1999 2,382 997 10,176 943 1,776 874 1,192 528 397 458 542 672 20,937

2000 1,204 879 1,240 1,059 2,565 876 478 523 426 1,065 19,351 8,652 38,318

2001 7,452 2,850 17,014 4,409 4,812 2,196 1,498 758 4,427 1,087 20,172 23,502 90,177

2002 3,066 3,580 2,331 2,029 661 1,198 2,239 633 755 4,734 35,014 39,013 95,253

2003 6,877 37,974 5,411 1,791 1,204 1,037 733 591 668 653 773 1,023 58,735

2004 1,369 4,108 1,252 2,158 1,027 8,154 4,923 1,060 803 4,572 44,412 3,076 76,914

2005 6,936 14,624 14,870 1,844 7,638 1,265 986 876 414 463 642 520 51,078

2006 384 424 507 448 556 160 206 39 237 10,144 847 1,999 15,951

2007 11,605 1,335 19,593 2,650 24,226 11,532 39,029 1,552 413 431 1,343 1,335 115,044

2008 793 1,783 2,319 1,116 1,629 145 185 154 43 64 32 225 8,488

2009 313 276 372 2,885 412 27 0 0 604 8,296 2,801 4,988 20,974

2010 2,892 10,302 2,616 955 2,059 8,457 372 96 167 64 265 254 28,499

2011 508 352 335 104 494 54 15 0 0 0 0 484 2,346

2012 6,754 5,958 16,423 1,411 660 398 274 84 47 201 99 184 32,493

2013 1,142 357 350 375 875 100 98 60 385 1,873 4,108 782 10,505

2014 693 678 750 509 2,330 700 264 120 327 341 848 573 8,133

2015 11,385 1,027 13,146 3,429 95,133 6,300 705 181 112 22,142 30,337 12,147 196,044

Min 0 0 4 43 0 0 0 0 0 0 0 0 542

Max 29,591 51,206 19,593 23,940 95,133 62,553 39,029 17,755 24,943 24,228 44,412 42,649 196,044

Average 3,767 4,589 4,033 3,477 6,555 4,628 1,935 521 1,188 2,449 4,613 4,639 42,392
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Appendix B - Naturalized Flows

NATURALIZED FLOW -EYDB61 Gage Name East Yegua Creek near Dime Box 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08109800

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 6 706 4 389 2,566 10,691 38,473 14 53 153 15,765 24,704 93,525

1941 4,544 4,647 11,843 5,122 11,302 17,760 28,993 236 39 210 1,614 261 86,569

1942 161 161 146 9,843 446 362 611 15 587 79 534 589 13,533

1943 1,849 214 1,621 304 1,253 715 17 1 131 132 9 134 6,381

1944 7,640 7,092 6,110 591 6,956 765 115 466 1,985 2 9,775 12,389 53,887

1945 15,227 4,201 2,302 12,361 1,104 4,022 351 7,949 1,531 4,466 299 960 54,775

1946 6,920 5,834 16,116 1,511 4,878 2,651 83 0 610 786 11,328 1,576 52,292

1947 6,814 483 10,555 2,026 4,912 311 360 18,553 85 1 0 313 44,413

1948 61 1,278 200 57 1,033 47 149 0 0 0 0 0 2,825

1949 198 4,976 3,157 19,871 2,597 948 44 0 123 6,409 113 2,236 40,672

1950 1,209 9,949 520 9,743 4,043 11,988 394 0 2,355 10 0 0 40,210

1951 0 32 852 493 109 306 0 0 17 0 12 0 1,821

1952 0 161 86 1,018 3,272 359 3,522 0 0 0 557 3,411 12,387

1953 3,017 796 342 1,173 13,035 29 1,137 106 714 3,473 1,376 2,071 27,268

1954 436 225 106 174 1,240 101 110 553 78 29 24 34 3,111

1955 49 3,224 47 731 50 864 65 142 82 98 42 16 5,410

1956 56 2,424 623 1,234 381 146 105 97 86 47 14 116 5,329

1957 6 54 2,556 25,016 13,597 11,755 134 86 2,884 25,317 10,088 2,424 93,915

1958 8,066 13,608 2,582 3,806 11,187 168 2,480 55 7,060 2,205 1,548 475 53,242

1959 736 6,753 858 18,195 2,615 284 54 15 24 549 2,519 3,820 36,422

1960 3,491 4,879 1,211 2,001 5,226 7,362 819 318 101 8,850 16,735 11,686 62,678

1961 13,197 11,081 2,024 810 1,468 21,007 3,051 192 26,064 463 3,382 2,146 84,886

1962 2,237 930 942 726 1,308 1,662 1,784 543 1,987 1,140 7,451 9,065 29,776

1963 1,607 9,050 1,418 4,839 595 410 529 504 265 332 11 0 19,560

1964 159 350 616 442 1,131 480 513 337 2,879 797 474 382 8,560

1965 968 13,021 1,043 1,813 27,167 2,714 544 387 224 289 4,535 7,361 60,066

1966 1,632 7,460 3,855 11,747 11,669 704 552 223 798 364 329 247 39,580

1967 431 544 617 1,044 1,796 722 375 369 125 357 1,304 145 7,829

1968 16,515 1,763 3,195 3,686 7,008 27,176 13,853 561 1,565 302 971 3,709 80,304

1969 1,498 11,977 12,489 15,530 3,081 632 501 360 607 140 595 2,696 50,106

1970 2,093 8,704 16,628 5,750 18,137 1,586 531 485 253 463 380 430 55,440

1971 409 361 582 702 577 412 366 84 171 38 152 1,785 5,639

1972 406 585 501 271 1,950 5,054 248 198 320 346 262 249 10,390

1973 6,691 2,442 4,875 6,002 4,342 4,062 381 364 30 13,673 2,098 1,398 46,358

1974 15,226 1,135 1,200 637 1,985 6,931 430 3,956 30,038 740 20,502 7,233 90,013

1975 3,822 17,628 1,231 1,283 40,139 7,944 3,729 1,232 456 235 348 645 78,692

1976 1,023 786 4,111 22,523 9,526 7,561 1,495 671 979 1,298 2,071 18,802 70,846

1977 1,849 11,868 1,967 22,190 1,727 1,031 677 486 573 526 506 586 43,986

1978 884 1,216 1,650 1,706 953 1,898 566 457 252 304 802 911 11,599

1979 3,634 5,769 15,976 7,270 19,860 17,185 1,792 467 820 1,237 798 129 74,937

1980 8,155 2,342 14,735 1,755 15,227 554 556 450 84 291 203 163 44,515

1981 380 374 1,272 325 592 22,638 7,830 344 142 238 1,221 381 35,737

1982 350 380 644 2,432 12,221 565 484 411 294 437 373 1,291 19,882

1983 2,759 5,826 14,427 1,360 18,426 1,329 418 3,427 723 778 372 407 50,252

1984 1,137 1,381 2,218 1,004 398 455 429 429 284 15,978 2,119 8,959 34,791

1985 5,823 4,175 8,398 988 2,987 2,331 489 535 654 1,193 16,209 1,457 45,239

1986 845 6,055 768 351 11,201 26,160 718 239 359 1,439 8,556 22,076 78,767

1987 1,772 7,419 5,412 1,264 4,103 47,898 509 814 390 0 525 370 70,476

1988 684 197 1,027 0 856 1,485 934 899 784 631 562 172 8,231

1989 1,797 0 1,558 692 1,845 1,467 465 331 344 214 84 288 9,085

1990 0 137 246 8,573 1,369 563 365 918 311 0 274 67 12,823

1991 25,545 9,778 1,037 3,827 951 588 475 1,288 68 416 475 40,048 84,496

1992 14,239 52,708 16,099 4,074 21,050 20,955 1,540 685 635 448 1,573 3,170 137,176

1993 12,437 3,473 11,204 16,078 11,869 12,252 1,305 785 578 1,460 695 584 72,720

1994 396 1,157 1,262 486 1,653 558 570 1,088 192 29,862 1,653 25,127 64,004

1995 12,263 1,520 8,137 7,405 5,500 12,524 678 1,328 808 281 1,071 461 51,976

1996 245 321 310 406 298 1,093 658 499 1,144 511 377 258 6,120

1997 353 4,354 2,723 1,864 1,208 1,406 1,809 1,697 1,572 548 636 949 19,119

1998 3,610 3,975 3,468 1,342 1,394 1,141 1,024 731 2,277 24,010 32,837 12,352 88,161

1999 2,820 1,938 9,600 2,201 3,551 2,519 1,475 1,236 1,025 1,036 1,286 1,230 29,917

2000 1,442 1,323 1,777 1,811 10,082 1,968 1,397 1,267 1,477 1,879 7,826 7,399 39,648

2001 7,198 2,955 15,522 3,125 7,030 1,873 1,851 1,330 2,732 2,089 5,953 13,764 65,422

2002 3,163 3,973 2,771 2,806 1,709 1,814 4,618 1,939 1,709 5,121 32,915 29,918 92,456

2003 9,591 33,387 6,989 2,467 1,805 1,659 2,334 1,670 1,361 1,465 1,621 1,822 66,171

2004 2,043 4,598 1,884 2,741 3,428 24,259 7,713 1,919 1,685 2,864 42,408 4,006 99,548

2005 5,912 10,660 11,220 2,766 3,643 1,428 1,355 1,408 1,211 843 1,321 1,106 42,873

2006 1,293 1,251 1,855 2,050 1,371 1,151 1,380 1,275 1,208 8,592 1,414 2,911 25,751

2007 10,743 2,145 16,493 4,352 19,443 7,134 21,307 2,012 995 1,322 2,876 2,802 91,624

2008 1,234 1,832 3,285 924 2,843 792 538 199 314 229 190 263 12,643

2009 396 353 528 1,220 629 588 482 506 5,587 15,946 5,756 6,009 38,000

2010 3,824 8,924 3,077 1,087 1,330 17,277 663 637 144 365 244 196 37,768

2011 134 275 478 476 762 555 676 698 568 296 160 287 5,365

2012 2,441 8,830 21,609 1,598 445 732 679 445 154 275 302 208 37,718

2013 550 234 546 327 626 461 305 476 286 2,235 4,038 795 10,879

2014 488 362 2,044 573 3,226 1,743 444 523 220 183 320 265 10,391

2015 12,951 1,428 15,323 4,139 103,705 6,222 792 520 418 8,435 27,205 15,849 196,987

Min 0 0 4 0 50 29 0 0 0 0 0 0 1,821

Max 25,545 52,708 21,609 25,016 103,705 47,898 38,473 18,553 30,038 29,862 42,408 40,048 196,987

Average 3,866 4,847 4,562 4,125 6,908 5,381 2,358 993 1,575 2,734 4,276 4,376 46,000
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Appendix B - Naturalized Flows

NATURALIZED FLOW -YCSO62 Gage Name Yegua Creek near Somerville 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08110000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 34 3,798 22 2,089 13,797 57,481 206,846 76 287 820 84,756 132,817 502,823

1941 24,430 24,984 63,671 27,535 60,762 95,486 155,875 1,267 208 1,129 8,676 1,403 465,426

1942 865 867 785 52,921 2,396 1,944 3,283 79 3,158 427 2,870 3,164 72,759

1943 9,941 1,150 8,715 1,634 6,734 3,845 94 3 706 712 50 720 34,304

1944 41,074 38,130 32,850 3,179 37,398 4,115 616 2,507 10,673 10 52,554 66,609 289,715

1945 81,866 22,588 12,377 66,458 5,937 21,623 1,886 42,736 8,231 24,012 1,610 5,163 294,487

1946 37,204 31,367 86,644 8,122 26,226 14,250 445 0 3,277 4,226 60,904 8,475 281,140

1947 36,635 2,596 56,749 10,893 26,409 1,670 1,936 99,749 457 4 0 1,682 238,780

1948 330 6,871 1,077 305 5,553 251 803 0 0 0 0 0 15,190

1949 1,066 26,751 16,973 106,836 13,965 5,097 237 0 659 34,456 607 12,019 218,666

1950 6,500 53,487 2,796 52,380 21,735 64,454 2,116 0 12,663 53 0 0 216,184

1951 0 174 4,581 2,648 584 1,646 0 0 94 0 66 0 9,793

1952 0 865 465 5,473 17,594 1,931 18,933 0 0 0 2,994 18,341 66,596

1953 16,223 4,279 1,840 6,304 70,079 155 6,112 568 3,839 18,674 7,397 11,133 146,603

1954 2,345 1,211 571 935 6,666 542 592 2,973 422 158 130 181 16,726

1955 263 17,332 255 3,928 271 4,646 350 766 439 526 224 84 29,084

1956 302 13,032 3,352 6,635 2,047 787 562 519 464 252 76 624 28,652

1957 32 291 13,742 134,492 73,102 63,197 720 461 15,505 136,113 54,235 13,030 504,920

1958 43,368 73,163 13,882 20,465 60,144 904 13,331 297 37,959 11,854 8,324 2,554 286,245

1959 3,955 36,308 4,613 97,825 14,059 1,527 291 81 127 2,951 13,541 20,537 195,815

1960 18,767 26,232 6,513 10,758 28,097 39,579 4,401 1,711 544 47,578 89,975 62,826 336,981

1961 70,954 59,576 10,883 4,353 7,895 112,941 16,405 1,033 140,131 2,490 18,181 11,535 456,377

1962 12,027 5,000 5,067 3,904 7,034 8,933 9,593 532 12,133 14,748 24,496 58,294 161,761

1963 11,603 37,720 3,950 16,814 1,624 611 666 491 564 323 347 1,388 76,101

1964 1,003 3,666 13,519 2,944 2,941 2,423 495 328 2,088 4,288 1,950 3,502 39,147

1965 4,935 73,363 4,546 3,709 187,964 26,595 781 1,066 189 1,678 29,769 82,175 416,770

1966 11,292 46,854 28,447 18,328 55,526 1,109 680 735 8,940 1,973 923 495 175,302

1967 1,731 1,074 1,070 3,335 6,785 3,585 428 172 3,688 1,073 3,479 192 26,612

1968 78,945 5,997 14,441 28,527 60,080 150,473 34,213 5,136 65,853 2,974 22,697 50,476 519,812

1969 7,488 70,766 79,337 94,563 27,142 2,058 0 0 805 0 1,982 12,549 296,690

1970 8,167 34,049 71,815 24,035 99,351 24,412 403 236 0 1,322 0 216 264,006

1971 529 1,175 1,083 1,181 0 0 0 548 0 809 0 14,778 20,103

1972 0 1,999 1,361 1,286 21,854 13,374 130 837 0 759 0 0 41,600

1973 35,785 28,823 39,460 42,124 11,928 73,461 3,690 0 1,879 95,562 15,148 8,927 356,787

1974 69,960 14,468 8,611 3,363 7,669 17,393 1,315 5,144 114,219 16,657 107,634 37,296 403,729

1975 23,187 69,676 7,373 7,959 148,977 44,472 23,189 6,264 3,335 695 602 2,727 338,456

1976 3,159 3,214 8,497 75,243 56,441 51,496 5,969 187 2,635 14,478 23,671 106,104 351,094

1977 7,804 68,958 5,624 136,002 9,286 4,571 0 151 835 0 634 1,361 235,226

1978 6,386 14,050 8,882 3,565 9,159 19,971 3,614 1,915 5,676 0 10,025 5,912 89,155

1979 44,416 42,416 41,022 41,784 125,867 110,486 10,382 0 0 250 0 3,467 420,090

1980 20,801 9,939 21,756 13,490 43,243 3,583 1,134 0 0 0 0 0 113,946

1981 1,481 779 2,323 1,821 7,542 70,768 12,564 0 237 16,210 20,194 406 134,325

1982 1,043 1,971 2,905 13,763 87,226 7,135 0 0 0 747 0 5,751 120,541

1983 18,813 56,616 75,795 3,157 68,889 16,115 1,035 5,629 2,931 361 0 0 249,341

1984 3,118 2,042 6,254 6,297 3,460 1,261 3,546 0 0 38,271 20,636 37,296 122,181

1985 33,505 38,987 38,730 5,374 8,653 4,709 2,078 386 450 16,479 63,468 24,553 237,372

1986 9,279 20,049 666 1,808 37,106 142,010 13,423 2,125 4,089 6,992 30,422 113,144 381,113

1987 11,548 47,150 27,843 4,074 11,738 198,692 26,249 6,736 698 0 381 2,160 337,269

1988 1,474 1,324 3,678 2,591 2,379 5,455 1,055 0 818 0 0 0 18,774

1989 10,152 1,669 13,274 3,681 15,963 7,963 579 416 0 0 0 0 53,697

1990 892 2,624 964 22,273 10,251 0 333 119 0 0 0 0 37,456

1991 165,599 49,637 8,023 74,007 33,375 7,149 1,265 234 947 924 1,304 183,720 526,184

1992 65,204 230,855 73,242 15,371 115,785 101,834 5,512 1,662 1,866 1,055 7,069 15,167 634,622

1993 53,216 16,871 36,508 57,379 50,708 31,505 4,161 1,744 1,284 3,275 1,795 2,086 260,531

1994 2,106 3,988 4,579 2,173 6,829 2,804 1,362 3,199 826 118,847 9,857 117,740 274,310

1995 57,828 6,605 33,275 25,046 17,486 63,849 2,779 4,814 1,859 1,217 6,143 2,910 223,813

1996 2,124 2,197 2,830 2,666 1,933 3,308 2,175 2,233 10,695 1,384 1,962 2,042 35,548

1997 2,208 18,386 12,117 8,740 5,576 10,475 5,132 4,454 3,774 2,364 3,077 4,852 81,155

1998 14,867 16,538 16,455 4,110 4,370 3,297 2,573 2,106 6,412 91,408 142,769 44,148 349,051

1999 11,557 6,520 43,934 6,985 11,834 7,538 5,925 3,919 3,159 3,319 4,061 4,225 112,977

2000 5,878 4,892 6,703 6,376 28,097 6,318 4,166 3,977 4,228 6,540 60,376 35,659 173,209

2001 32,546 12,896 72,282 16,738 26,308 9,040 7,440 4,639 15,904 7,056 58,039 82,790 345,679

2002 13,838 16,780 11,335 10,741 5,265 6,691 15,234 5,714 5,474 21,894 150,911 153,137 417,014

2003 36,585 158,536 27,548 9,460 6,685 5,989 6,814 5,023 4,508 4,705 5,319 6,320 277,491

2004 7,580 19,341 6,967 10,884 9,897 72,009 28,072 6,618 5,527 16,520 192,879 15,733 392,028

2005 28,543 56,171 57,962 10,242 25,062 5,983 5,201 5,074 3,610 2,901 4,361 3,612 208,722

2006 3,726 3,721 5,247 5,550 4,281 2,913 3,523 2,919 3,210 41,624 5,023 10,908 92,645

2007 49,648 7,731 80,169 15,556 97,015 41,468 134,042 7,918 3,128 3,894 9,373 9,191 459,134

2008 4,503 8,031 12,450 4,532 9,935 2,082 1,606 784 793 0 0 579 45,295

2009 802 1,056 1,216 27,372 487 470 1,063 823 9,267 60,700 17,238 29,536 150,030

2010 23,667 64,971 10,660 4,828 7,087 29,000 2,384 76 0 0 0 324 142,997

2011 1,020 1,579 1,633 0 1,222 575 817 0 53 213 382 597 8,091

2012 11,471 48,705 108,429 867 3,474 1,279 1,629 14 0 0 238 0 176,106

2013 7,871 194 2,124 0 2,232 2,522 1,282 969 222 10,410 26,279 1,844 55,949

2014 1,473 2,018 4,078 1,678 39,835 8,941 3,144 0 313 0 4,815 5,262 71,557

2015 69,338 258 61,268 48,234 360,820 38,262 0 0 2,952 70,925 110,642 86,189 848,888

Min 0 174 22 0 0 0 0 0 0 0 0 0 8,091

Max 165,599 230,855 108,429 136,002 360,820 198,692 206,846 99,749 140,131 136,113 192,879 183,720 848,888

Average 19,867 25,131 20,825 20,825 33,067 26,006 11,062 3,459 7,394 13,082 21,178 23,219 225,115

Page 62 of 73



Appendix B - Naturalized Flows

NATURALIZED FLOW -DCLY63 Gage Name Davidson Creek near Lyons 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08110100

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 7 775 4 426 2,815 11,726 42,197 16 59 167 17,290 27,095 102,576

1941 4,984 5,097 12,989 5,617 12,395 19,479 31,799 258 42 230 1,770 286 94,947

1942 176 177 160 10,796 489 397 670 16 644 87 585 645 14,843

1943 2,028 235 1,778 333 1,374 784 19 1 144 145 10 147 6,998

1944 8,379 7,779 6,701 649 7,629 839 126 511 2,177 2 10,721 13,588 59,102

1945 16,701 4,608 2,525 13,557 1,211 4,411 385 8,718 1,679 4,898 328 1,053 60,075

1946 7,590 6,399 17,675 1,657 5,350 2,907 91 0 669 862 12,424 1,729 57,353

1947 7,474 530 11,577 2,222 5,387 341 395 20,349 93 1 0 343 48,711

1948 67 1,402 220 62 1,133 51 164 0 0 0 0 0 3,099

1949 217 5,457 3,462 21,795 2,849 1,040 48 0 134 7,029 124 2,452 44,608

1950 1,326 10,911 570 10,686 4,434 13,149 432 0 2,583 11 0 0 44,102

1951 0 35 935 540 119 336 0 0 19 0 13 0 1,998

1952 0 176 95 1,116 3,589 394 3,862 0 0 0 611 3,742 13,586

1953 3,309 873 375 1,286 14,296 32 1,247 116 783 3,809 1,509 2,271 29,907

1954 478 247 116 191 1,360 111 121 606 86 32 27 37 3,412

1955 54 3,536 52 801 55 948 71 156 90 107 46 17 5,933

1956 62 2,659 684 1,354 418 161 115 106 95 51 16 127 5,845

1957 7 59 2,803 27,436 14,913 12,892 147 94 3,163 27,767 11,064 2,658 103,004

1958 8,847 14,925 2,832 4,175 12,269 184 2,720 61 7,744 2,418 1,698 521 58,394

1959 807 7,407 941 19,956 2,868 312 59 17 26 602 2,762 4,190 39,946

1960 3,828 5,351 1,329 2,195 5,732 8,074 898 349 111 9,706 18,355 12,817 68,744

1961 14,475 12,154 2,220 888 1,611 23,040 3,347 211 28,587 508 3,709 2,353 93,101

1962 2,454 1,020 1,034 796 1,435 1,822 1,957 109 2,475 3,901 13,193 10,350 40,545

1963 1,483 9,730 772 8,020 300 41 0 0 0 0 100 510 20,956

1964 768 569 1,850 1,026 2,106 211 0 0 232 296 65 614 7,737

1965 1,152 15,956 496 500 21,943 1,579 0 0 0 0 1,501 10,435 53,562

1966 3,006 14,240 2,765 8,367 8,338 193 0 60 2,544 132 0 40 39,685

1967 24 48 69 1,124 3,050 172 0 0 0 0 0 0 4,487

1968 5,357 470 3,272 4,053 10,271 50,000 3,760 48 3,706 156 3,231 8,306 92,630

1969 1,417 17,138 17,985 28,663 2,387 372 0 0 0 0 1 1,829 69,792

1970 927 6,001 10,104 3,972 21,177 963 9 0 171 1 0 0 43,325

1971 0 117 9 99 593 0 0 81 0 689 164 3,421 5,173

1972 295 193 38 0 3,798 1,197 163 40 24 525 199 74 6,546

1973 9,838 3,812 11,872 14,707 2,716 25,798 186 55 470 27,321 1,594 2,966 101,335

1974 13,765 876 801 225 1,181 2,881 0 2,051 25,428 1,771 20,780 6,715 76,474

1975 4,162 12,956 686 1,310 20,580 5,526 3,271 1,865 1,085 65 78 330 51,914

1976 797 484 2,799 18,312 6,900 14,703 1,150 0 0 332 902 18,083 64,462

1977 1,070 19,356 853 41,165 611 93 0 0 0 0 0 1 63,149

1978 354 1,525 2,313 178 54 1,569 0 0 1,229 33 1,137 964 9,356

1979 9,839 9,059 21,893 12,251 21,891 23,332 2,721 384 257 17 563 1,757 103,964

1980 14,191 4,107 12,749 2,914 23,065 177 0 0 0 38 123 16 57,380

1981 410 348 992 102 1,919 15,952 3,000 112 75 3,459 6,828 222 33,419

1982 249 313 664 8,138 22,045 165 2 0 0 1,001 1,305 5,917 39,799

1983 10,278 16,256 19,597 769 26,462 1,381 123 2,173 3,044 431 142 200 80,856

1984 336 250 2,443 132 761 708 0 0 0 12,030 3,036 9,451 29,147

1985 7,386 11,257 6,080 410 604 45 1 0 0 3,534 12,486 2,094 43,897

1986 445 3,712 178 100 8,364 14,547 37 0 1,431 729 3,861 18,307 51,711

1987 1,311 10,974 5,779 474 2,148 24,446 161 0 23 0 53 413 45,782

1988 88 227 459 968 143 4,489 0 0 0 0 0 0 6,374

1989 6,525 484 1,250 241 1,977 2,329 223 23 0 0 0 8 13,060

1990 0 61 60 30,953 6,410 0 0 0 0 0 29 93 37,606

1991 42,165 8,145 1,282 16,687 450 297 131 0 676 263 40 39,642 109,778

1992 16,312 54,457 14,522 2,359 27,695 15,900 363 0 0 84 2,814 6,794 141,300

1993 18,985 2,639 12,237 6,071 19,232 30,551 227 0 0 221 180 227 90,570

1994 340 2,194 2,015 409 926 367 0 0 0 54,457 381 23,822 84,911

1995 16,351 874 6,026 7,987 2,544 5,450 241 2,559 687 210 224 3,239 46,392

1996 123 83 114 278 0 134 0 281 3,411 3 583 1,085 6,095

1997 2,071 6,780 2,042 764 711 5,173 17 0 0 670 665 1,796 20,689

1998 17,852 19,281 5,697 230 52 13 0 0 9,271 25,222 30,541 12,811 120,970

1999 1,217 397 5,184 606 1,901 2,013 1,226 24 0 8 35 26 12,637

2000 140 54 3,165 911 6,210 475 0 0 0 12 6,498 6,455 23,920

2001 8,235 1,415 20,540 749 796 233 18 454 11,276 5,543 2,835 17,829 69,923

2002 1,257 2,678 554 732 79 51 993 780 1 3,215 26,469 28,474 65,283

2003 7,529 42,157 3,652 672 232 1,058 257 17 846 3,854 3,489 488 64,251

2004 6,901 15,053 1,724 2,184 16,516 55,277 13,250 293 45 516 21,297 1,007 134,063

2005 8,939 13,966 11,770 2,027 1,802 132 69 224 0 7 0 0 38,936

2006 195 88 475 152 195 251 567 14 8 16,761 193 2,920 21,819

2007 15,570 506 30,168 2,377 12,974 1,697 3,395 300 59 169 1,144 3,954 72,313

2008 477 2,680 4,753 682 10,729 74 6 5 12 0 0 0 19,418

2009 1 20 397 4,660 151 1 446 31 2,863 14,636 3,804 4,852 31,862

2010 8,200 13,424 2,737 436 837 14,814 483 37 401 1 1 0 41,371

2011 360 98 43 12 56 18 0 0 0 0 0 220 807

2012 1,033 13,778 35,471 2,186 259 161 175 2 0 74 0 57 53,196

2013 4,001 43 157 34 470 1 19 0 40 3,320 6,262 123 14,470

2014 54 38 431 31 12,164 1,355 39 15 120 48 1,193 497 15,985

2015 22,151 321 13,933 7,596 75,604 6,885 254 5 0 19,537 17,663 30,409 194,358

Min 0 20 4 0 0 0 0 0 0 0 0 0 807

Max 42,165 54,457 35,471 41,165 75,604 55,277 42,197 20,349 28,587 54,457 30,541 39,642 194,358

Average 4,989 5,967 4,987 4,981 6,817 5,772 1,682 574 1,590 3,470 3,694 4,815 49,338
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NAGR64 Gage Name Navasota River above Groesbeck 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08110325

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 65 464 71 2,128 7,639 2,132 4,592 58 59 54 58,093 27,476 102,831

1941 19,805 23,179 10,902 4,206 5,586 15,982 3,704 686 247 96 242 427 85,063

1942 194 377 260 15,941 23,434 7,034 131 133 5,363 444 2,923 6,838 63,072

1943 2,675 375 2,258 2,203 1,695 2,877 118 9 4 1,029 223 253 13,720

1944 15,669 33,886 16,905 1,573 82,209 4,840 107 74 245 22 5,090 14,493 175,112

1945 21,217 10,366 30,856 39,579 3,250 4,230 3,075 8,173 6,970 15,191 1,370 29,824 174,103

1946 13,989 18,392 19,133 4,245 46,669 13,539 439 125 820 193 23,680 3,991 145,215

1947 20,816 1,501 21,526 3,510 34,767 6,307 197 308 103 52 82 881 90,052

1948 1,834 7,536 3,420 3,368 8,120 218 699 28 34 26 49 225 25,556

1949 7,531 1,746 11,129 3,389 659 2,537 498 69 197 12,122 245 599 40,721

1950 7,846 30,555 955 10,084 2,067 2,718 541 66 48 41 123 71 55,115

1951 99 193 423 326 1,247 846 22 11 1,093 38 45 151 4,492

1952 168 2,169 2,603 6,400 11,282 301 42 20 16 10 1,003 6,051 30,065

1953 6,203 668 19,028 1,122 54,792 168 185 133 164 994 1,696 21,269 106,423

1954 3,374 423 248 335 7,402 70 21 25 22 60 310 452 12,741

1955 532 3,923 2,591 6,440 2,572 1,412 196 228 27 87 12 37 18,058

1956 163 2,141 120 88 10,288 573 31 27 32 14 613 36 14,126

1957 34 1,402 7,555 62,560 53,430 11,606 76 32 64 39,883 14,065 1,195 191,903

1958 4,574 7,726 1,453 1,778 13,185 3,102 220 7,629 11,445 2,718 290 709 54,829

1959 485 8,075 1,522 11,425 19,759 21,349 2,002 420 521 9,858 6,441 18,923 100,781

1960 16,519 5,290 5,922 1,929 4,710 3,054 533 221 110 3,601 6,059 52,637 100,587

1961 48,453 31,709 6,263 1,626 639 28,271 9,014 319 5,632 734 1,396 6,700 140,754

1962 5,167 2,214 1,482 5,280 4,934 4,100 552 30 70 271 453 360 24,914

1963 165 616 466 371 467 45 0 0 0 0 16 73 2,220

1964 768 570 1,562 1,190 295 0 0 532 924 33 681 79 6,633

1965 9,735 10,226 8,683 23,242 84,654 7,631 204 0 118 43 935 1,088 146,558

1966 781 4,990 2,538 59,635 19,452 298 0 8,321 20,069 517 166 381 117,148

1967 300 204 493 2,921 2,481 1,750 41 35 1,201 580 5,682 9,272 24,960

1968 33,896 7,043 17,166 21,828 38,083 28,415 3,217 68 239 83 1,504 5,724 157,266

1969 2,704 14,645 30,221 41,064 11,740 188 34 511 0 559 2,172 16,757 120,597

1970 4,667 9,979 28,747 7,710 641 157 0 0 1,233 5,047 252 175 58,609

1971 184 2,315 407 232 540 0 403 409 252 930 5,394 22,928 33,992

1972 10,044 2,759 338 147 36 481 2,771 136 0 2,684 2,936 4,290 26,622

1973 19,927 4,598 36,002 31,019 9,527 44,068 1,710 112 1,288 41,858 17,276 15,617 223,001

1974 26,531 5,678 4,810 3,619 5,411 205 41 785 25,386 3,845 61,088 11,586 148,986

1975 6,323 26,178 2,907 7,473 44,884 7,134 3,463 377 317 1,887 533 569 102,044

1976 381 689 3,402 38,089 39,653 21,342 7,112 193 1,076 23,534 3,935 39,133 178,538

1977 7,025 31,031 14,120 25,355 3,816 1,918 91 0 530 34 162 249 84,332

1978 1,165 5,425 7,685 779 769 41 0 0 0 131 171 348 16,513

1979 3,343 5,986 7,788 32,209 85,878 7,030 474 1,263 655 703 277 10,729 156,335

1980 9,747 9,667 2,270 7,516 45,200 206 68 11 49 136 177 537 75,584

1981 199 263 584 221 3,626 33,273 3,480 229 0 23,394 1,176 364 66,809

1982 395 1,033 11,804 2,525 5,927 729 0 51 0 87 422 4,540 27,513

1983 1,090 12,951 1,873 304 0 0 0 8,432 0 1,066 46 376 26,138

1984 507 3,845 8,791 394 296 338 0 0 0 9,495 3,095 23,774 50,535

1985 5,221 22,973 5,250 748 1,587 141 0 40 2,213 5,869 27,445 37,528 109,015

1986 606 50,916 501 2,004 19,550 15,512 75 0 7 47 10,353 22,216 121,787

1987 1,565 11,422 10,377 32 3,950 28,888 11 55 347 0 23 18,383 75,053

1988 534 9,572 7,243 244 0 108 146 0 155 61 22 66 18,151

1989 1,928 2,011 3,102 1,469 75,963 13,309 0 21 291 383 284 0 98,761

1990 216 6,056 74,999 2,278 43,395 588 24 172 74 64 11 652 128,529

1991 32,405 28,721 2,699 12,298 13,634 244 681 1,538 354 713 4,141 82,278 179,706

1992 26,911 42,870 17,838 883 12,794 14,219 683 1,261 449 387 0 11,410 129,705

1993 2,499 12,391 23,417 5,782 4,102 883 179 75 177 7,888 263 249 57,905

1994 246 24,249 5,028 671 16,919 1,650 53 561 447 65 93 12,253 62,235

1995 7,384 380 14,263 3,655 32,238 2,374 741 35,338 0 171 11 76 96,631

1996 98 341 288 284 449 0 88 383 176 209 36 1,560 3,912

1997 3,298 43,069 16,518 51,989 4,467 5,658 674 370 398 0 125 12,242 138,808

1998 49,554 10,010 10,058 628 0 716 848 0 0 19,007 26,356 27,835 145,012

1999 27,857 1,834 862 576 342 910 193 0 0 24 1 100 32,699

2000 114 643 415 1,305 2,543 39,739 1,344 0 199 0 19,966 33,494 99,762

2001 23,373 15,846 35,048 1,005 1,581 362 0 33 464 0 1,370 54,458 133,540

2002 555 6,434 5,823 2,738 4,621 1,167 912 0 0 2,802 2,421 34,988 62,461

2003 6,664 41,852 7,022 281 176 753 0 0 1,569 5,825 173 185 64,500

2004 1,027 10,785 2,942 11,451 13,792 30,408 2,559 0 39 1,239 54,871 2,598 131,711

2005 4,983 20,693 7,273 469 324 698 0 626 130 0 0 46 35,242

2006 160 163 23,056 776 3,239 0 0 0 0 23 29 387 27,833

2007 41,095 312 58,171 4,227 59,540 14,098 52,411 13,702 2,223 197 127 1,371 247,474

2008 303 4,137 22,540 9,322 12,258 0 31 248 16 863 134 167 50,019

2009 74 324 8,305 75,928 2,179 0 0 0 2,442 53,339 6,015 3,498 152,104

2010 31,437 24,799 32,537 1,899 815 17,966 312 39 5,421 215 73 40 115,553

2011 11,976 648 311 618 683 209 0 78 82 0 133 2,119 16,857

2012 20,546 11,444 51,944 236 266 678 61 202 942 453 66 99 86,937

2013 16,307 2,062 2,898 184 267 0 55 0 3,638 20,430 17,469 2,506 65,816

2014 1,445 261 1,833 1,309 4,251 4,866 62 0 15 994 241 13 15,290

2015 7,853 228 21,371 29,297 109,456 25,046 795 0 77 72,530 47,296 59,930 373,879

Min 34 163 71 32 0 0 0 0 0 0 0 0 2,220

Max 49,554 50,916 74,999 75,928 109,456 44,068 52,411 35,338 25,386 72,530 61,088 82,278 373,879

Average 8,757 10,032 10,963 9,500 16,435 6,759 1,487 1,250 1,434 5,237 5,949 10,328 88,132
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BGFR65 Gage Name Big Creek near Freestone 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08110430

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 24 173 27 795 2,854 796 1,716 21 22 20 21,703 10,265 38,416

1941 7,399 8,659 4,073 1,571 2,087 5,971 1,384 256 92 36 90 159 31,778

1942 73 141 97 5,955 8,755 2,628 49 50 2,003 166 1,092 2,554 23,563

1943 999 140 844 823 633 1,075 44 3 1 384 83 94 5,126

1944 5,854 12,659 6,315 587 30,712 1,808 40 28 92 8 1,902 5,415 65,419

1945 7,927 3,873 11,527 14,786 1,214 1,580 1,149 3,053 2,604 5,675 512 11,142 65,042

1946 5,226 6,871 7,148 1,586 17,435 5,058 164 47 306 72 8,846 1,491 54,250

1947 7,776 561 8,042 1,311 12,989 2,356 74 115 39 20 31 329 33,642

1948 685 2,815 1,278 1,258 3,034 81 261 10 13 10 18 84 9,547

1949 2,813 652 4,158 1,266 246 948 186 26 74 4,528 92 224 15,213

1950 2,931 11,415 357 3,767 772 1,015 202 25 18 15 46 27 20,590

1951 37 72 158 122 466 316 8 4 408 14 17 56 1,678

1952 63 810 972 2,391 4,215 112 16 7 6 4 375 2,260 11,232

1953 2,317 249 7,109 419 20,470 63 69 50 61 371 634 7,946 39,758

1954 1,260 158 93 125 2,765 26 8 9 8 23 116 169 4,760

1955 199 1,466 968 2,406 961 528 73 85 10 32 5 14 6,746

1956 61 800 45 33 3,843 214 11 10 12 5 229 14 5,277

1957 13 524 2,822 23,371 19,961 4,336 29 12 24 14,900 5,255 447 71,692

1958 1,709 2,886 543 664 4,926 1,159 82 2,850 4,276 1,015 108 265 20,483

1959 181 3,017 569 4,268 7,382 7,976 748 157 195 3,683 2,406 7,069 37,650

1960 6,171 1,976 2,212 721 1,760 1,141 199 83 41 1,345 2,264 19,665 37,578

1961 18,101 11,846 2,340 608 239 10,562 3,367 119 2,104 274 521 2,503 52,584

1962 1,930 827 554 1,973 1,843 1,532 206 11 26 101 169 135 9,307

1963 62 230 174 139 175 17 0 0 0 0 6 27 829

1964 287 213 583 445 110 0 0 199 345 12 254 29 2,478

1965 3,637 3,820 3,244 8,683 31,625 2,851 76 0 44 16 349 407 54,752

1966 292 1,864 948 22,279 7,267 111 0 3,109 7,497 193 62 142 43,765

1967 112 76 184 1,091 927 654 15 13 449 217 2,123 3,464 9,325

1968 12,663 2,631 6,413 8,155 14,227 10,615 1,202 25 89 31 562 2,138 58,752

1969 1,010 5,471 11,290 15,341 4,386 70 13 191 0 209 812 6,260 45,053

1970 1,743 3,728 10,740 2,880 239 59 0 0 461 1,886 94 65 21,896

1971 69 865 152 87 202 0 150 153 94 347 2,015 8,565 12,699

1972 3,752 1,031 126 55 13 180 1,035 51 0 1,003 1,097 1,603 9,946

1973 7,445 1,718 13,450 11,588 3,559 16,463 639 42 481 15,637 6,454 5,834 83,310

1974 9,912 2,121 1,797 1,352 2,021 77 15 293 9,484 1,436 22,822 4,328 55,659

1975 2,362 9,780 1,086 2,792 16,768 2,665 1,294 141 118 705 199 212 38,122

1976 142 257 1,271 14,230 14,814 7,973 2,657 72 402 8,792 1,470 14,620 66,699

1977 2,625 11,593 5,275 9,472 1,426 716 34 0 198 13 60 93 31,505

1978 435 2,027 2,871 291 287 77 53 24 20 56 1,692 707 8,540

1979 4,682 3,404 6,870 11,390 8,408 2,656 160 593 833 98 206 3,191 42,491

1980 2,985 5,078 1,148 3,369 9,671 62 17 17 3 0 0 0 22,350

1981 0 176 412 276 490 8,371 3,806 20 22 7,394 389 196 21,552

1982 194 537 1,457 781 4,350 40 80 18 15 2 609 8,433 16,516

1983 864 12,150 4,228 358 6,814 484 180 421 12 0 80 184 25,775

1984 109 394 2,287 186 12 24 16 15 0 12,576 3,547 5,803 24,969

1985 4,243 7,027 3,675 427 315 37 11 14 1 713 8,936 8,219 33,618

1986 416 8,709 269 2,129 7,893 1,205 12 16 0 1,594 4,210 13,546 39,999

1987 2,341 5,628 4,742 325 1,330 6,507 141 16 719 0 922 5,560 28,231

1988 1,887 1,518 6,792 562 223 86 11 5 0 0 0 40 11,124

1989 97 422 726 245 16,365 9,482 1,172 20 277 0 0 48 28,854

1990 759 1,565 12,811 5,722 20,602 434 12 2 78 723 3,029 2,531 48,268

1991 16,103 14,466 5,197 5,953 4,959 2,315 147 720 1,987 1,587 3,909 37,449 94,792

1992 13,463 15,733 9,086 1,021 13,083 4,118 161 302 13 9 367 3,057 60,413

1993 2,676 2,993 12,186 4,923 3,396 6,796 99 0 0 1,162 62 213 34,506

1994 220 8,205 1,671 1,874 10,848 2,453 85 62 33 1,411 2,868 12,312 42,042

1995 9,213 3,171 6,910 1,442 3,135 331 641 1,132 332 22 0 190 26,519

1996 391 344 362 784 289 0 0 48 38 0 32 374 2,662

1997 1,515 17,057 8,764 20,704 1,136 6,305 51 73 0 45 244 4,484 60,378

1998 20,220 9,918 4,701 777 114 9 0 0 2,609 18,484 7,174 10,364 74,370

1999 18,940 1,739 1,013 1,970 2,955 2,658 91 0 88 0 0 112 29,566

2000 355 152 324 1,501 2,067 2,671 13 0 0 0 9,204 11,653 27,940

2001 9,154 6,345 14,404 681 451 967 78 3 572 752 867 15,659 49,933

2002 639 4,898 4,945 5,926 730 128 1,264 1 0 193 1,005 10,625 30,354

2003 3,072 16,808 3,546 246 101 897 14 0 27 187 106 128 25,132

2004 183 2,184 756 1,352 2,626 18,319 1,368 463 150 709 16,614 3,033 47,757

2005 3,675 10,421 3,324 432 421 155 35 1,718 11 0 0 0 20,192

2006 44 135 8,040 703 989 867 1 0 22 95 42 6,127 17,065

2007 22,722 344 23,739 1,017 25,230 10,465 45,512 506 145 0 66 207 129,953

2008 164 448 4,764 1,414 1,564 0 0 456 74 0 0 8 8,892

2009 13 67 1,968 31,706 2,334 12 0 190 166 15,470 911 2,032 54,869

2010 4,982 10,711 10,169 698 408 779 1,030 26 0 11 2 0 28,816

2011 1,985 180 36 245 2,134 2 0 0 0 0 5 956 5,543

2012 4,286 8,173 18,381 413 232 60 0 0 48 0 0 0 31,593

2013 426 746 59 12 5 0 0 0 419 27,805 13,890 3,858 47,220

2014 617 433 464 591 2,396 641 150 0 1 26 841 280 6,440

2015 4,947 336 15,966 22,126 39,693 2,730 99 0 0 3,516 10,019 29,944 129,376

Min 0 67 27 12 5 0 0 0 0 0 0 0 829

Max 22,722 17,057 23,739 31,706 39,693 18,319 45,512 3,109 9,484 27,805 22,822 37,449 129,953

Average 3,669 3,982 4,316 4,000 5,860 2,459 970 239 537 2,077 2,326 4,232 34,668
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NAEA66 Gage Name Navasota River near Easterly 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08110500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 245 1,750 269 8,032 28,826 8,044 17,329 217 223 204 219,220 103,682 388,041

1941 74,737 87,468 41,141 15,872 21,081 60,311 13,978 2,587 932 364 912 1,611 320,994

1942 733 1,423 980 60,156 88,432 26,542 493 500 20,236 1,677 11,032 25,803 238,007

1943 10,095 1,414 8,522 8,314 6,398 10,856 447 33 15 3,883 843 953 51,773

1944 59,128 127,872 63,791 5,934 310,223 18,264 402 278 926 82 19,208 54,692 660,800

1945 80,066 39,118 116,438 149,354 12,265 15,963 11,605 30,843 26,302 57,325 5,169 112,543 656,991

1946 52,788 69,403 72,201 16,019 176,110 51,090 1,657 472 3,095 727 89,358 15,060 547,980

1947 78,550 5,664 81,231 13,247 131,198 23,801 744 1,163 389 197 311 3,324 339,819

1948 6,919 28,438 12,906 12,708 30,642 823 2,636 106 130 98 185 848 96,439

1949 28,418 6,587 41,997 12,790 2,487 9,575 1,879 261 743 45,742 925 2,260 153,664

1950 29,608 115,303 3,602 38,051 7,801 10,255 2,043 250 183 153 465 269 207,983

1951 375 728 1,597 1,231 4,704 3,192 82 40 4,123 143 168 568 16,951

1952 634 8,185 9,823 24,151 42,572 1,134 160 75 62 36 3,786 22,833 113,451

1953 23,409 2,519 71,805 4,235 206,764 634 699 500 619 3,750 6,401 80,262 401,597

1954 12,731 1,596 935 1,264 27,933 264 78 93 83 228 1,171 1,704 48,080

1955 2,009 14,805 9,777 24,300 9,706 5,329 741 860 103 327 46 141 68,144

1956 615 8,081 454 331 38,821 2,164 116 103 121 51 2,313 137 53,307

1957 129 5,292 28,508 236,075 201,624 43,797 288 120 241 150,502 53,077 4,511 724,164

1958 17,259 29,155 5,484 6,709 49,756 11,706 832 28,787 43,187 10,257 1,095 2,676 206,903

1959 1,830 30,473 5,743 43,115 74,561 80,563 7,556 1,584 1,967 37,200 24,305 71,407 380,304

1960 62,337 19,961 22,347 7,280 17,775 11,523 2,013 835 416 13,588 22,866 198,632 379,573

1961 182,840 119,656 23,633 6,137 2,413 106,683 34,014 1,202 21,252 2,770 5,267 25,282 531,149

1962 19,498 8,355 5,592 19,925 18,619 15,472 2,084 113 265 1,024 1,709 1,359 94,015

1963 624 2,324 1,760 1,401 1,763 168 0 0 0 0 61 276 8,377

1964 2,899 2,151 5,893 4,491 1,113 0 0 2,006 3,486 123 2,570 297 25,029

1965 36,736 38,590 32,766 87,704 319,449 28,796 769 0 445 161 3,527 4,107 553,050

1966 2,946 18,830 9,578 225,038 73,405 1,125 0 31,401 75,732 1,950 627 1,437 442,069

1967 1,133 771 1,859 11,022 9,362 6,602 155 131 4,531 2,190 21,441 34,990 94,187

1968 127,908 26,576 64,778 82,370 143,710 107,227 12,140 257 903 312 5,676 21,601 593,458

1969 10,205 55,265 114,043 154,957 44,303 710 127 1,928 0 2,111 8,198 63,235 455,082

1970 17,611 37,658 108,481 29,095 2,419 594 0 0 4,652 19,047 950 660 221,167

1971 694 8,735 1,535 875 2,036 0 1,520 1,543 952 3,510 20,354 86,519 128,273

1972 37,902 10,412 1,277 553 136 1,814 10,458 512 0 10,129 11,078 16,190 100,461

1973 75,198 17,350 135,856 117,051 35,950 166,295 6,452 422 4,860 157,953 65,192 58,933 841,512

1974 100,118 21,428 18,152 13,656 20,419 774 153 2,963 95,798 14,508 230,522 43,720 562,211

1975 23,859 98,785 10,970 28,201 169,372 26,919 13,068 1,422 1,196 7,120 2,012 2,146 385,070

1976 1,436 2,600 12,839 143,733 149,635 80,534 26,836 729 4,059 88,808 14,848 147,673 673,730

1977 26,511 117,098 53,282 95,680 14,400 7,237 344 0 2,001 130 610 940 318,233

1978 4,395 20,470 28,999 2,939 2,902 781 120 10 2,342 332 13,229 4,281 80,800

1979 38,040 36,671 121,285 117,328 145,535 67,852 11,447 9,122 7,962 2,466 0 22,693 580,401

1980 30,832 37,161 9,519 31,464 105,019 2,130 805 179 451 0 791 1,091 219,442

1981 2,062 6,169 5,805 5,949 19,994 128,546 9,897 21 0 71,874 2,870 866 254,053

1982 3,870 5,078 19,531 17,028 40,359 0 0 0 0 0 5,015 57,626 148,507

1983 8,178 105,404 47,336 5,036 84,404 4,141 1,822 18,690 0 2,083 1,594 870 279,558

1984 4,145 8,320 28,036 3,614 373 3,657 0 0 0 96,841 23,480 70,245 238,711

1985 32,700 91,986 34,484 5,128 7,165 0 0 459 2,514 13,371 143,444 109,856 441,107

1986 4,314 132,331 6,738 20,641 78,306 28,391 739 0 0 7,565 39,413 110,537 428,975

1987 11,988 41,387 51,649 4,665 16,857 85,426 1,611 0 433 598 2,759 33,362 250,735

1988 6,187 14,328 26,390 4,357 4,761 2,053 492 1,056 771 0 0 4,062 64,457

1989 3,161 8,529 8,083 5,361 229,403 76,305 6,972 200 328 1,640 715 130 340,827

1990 7,091 20,819 139,775 40,649 151,030 7,744 839 1,634 6,513 5,148 21,510 10,121 412,873

1991 146,114 106,671 30,613 72,759 63,073 11,635 3,177 6,555 6,327 9,624 18,375 332,958 807,881

1992 122,024 186,852 80,245 7,239 82,824 36,796 0 1,134 0 211 1,632 32,342 551,299

1993 26,834 26,438 144,903 40,412 44,533 48,182 2,795 1,373 983 17,240 904 2,869 357,466

1994 2,171 73,596 12,657 7,993 80,999 21,869 633 4,249 0 11,080 8,157 88,602 312,006

1995 89,897 14,974 66,527 18,677 63,691 3,329 4,031 67,847 8,462 0 0 1,863 339,298

1996 1,548 2,839 2,214 1,763 5,213 0 3,497 0 0 0 1,095 7,036 25,205

1997 12,429 153,808 66,474 148,760 20,897 44,526 2,107 2,856 0 0 1,408 41,878 495,143

1998 178,687 60,675 36,380 5,427 2,098 1,400 1,357 626 11,949 156,857 79,220 93,442 628,118

1999 177,668 69,031 7,968 20,307 15,649 10,480 3,405 0 0 407 0 643 305,558

2000 3,638 2,487 4,421 10,997 26,655 54,881 1,619 0 0 0 89,485 106,171 300,354

2001 93,879 59,688 134,306 5,975 19,066 5,856 8,827 1,277 0 6,143 6,558 142,997 484,572

2002 6,624 27,673 24,210 43,393 6,391 8,860 16,010 0 1,084 10,768 26,284 119,692 290,989

2003 36,749 143,973 37,664 4,568 7,414 11,750 3,262 161 1,748 13,175 770 3,606 264,840

2004 6,668 43,473 15,813 27,716 38,223 147,510 31,976 4,259 2,478 6,671 157,466 20,451 502,704

2005 33,301 86,981 34,287 5,276 3,731 2,352 0 10,331 74 0 0 620 176,953

2006 3,134 6,805 60,466 9,555 11,737 4,383 0 0 1,402 3,109 1,628 17,805 120,024

2007 152,958 3,519 164,959 36,819 222,950 58,792 244,818 22,473 2,286 0 1,872 4,414 915,860

2008 2,255 9,731 54,898 13,476 26,006 134 0 52,687 1,913 1,115 815 1,681 164,711

2009 1,457 4,591 15,531 184,719 46,857 0 0 1,273 746 131,958 15,961 14,171 417,264

2010 38,346 130,484 98,838 6,483 5,402 45,734 693 0 1,291 0 0 0 327,271

2011 21,068 5,115 2,169 3,416 13,026 1,260 25 1,875 1,965 265 1,628 13,687 65,499

2012 50,681 63,116 173,701 4,609 1,633 1,032 651 0 5,592 3,444 1,600 1,589 307,648

2013 31,987 11,150 3,624 379 0 225 284 13 4,931 80,849 176,195 21,409 331,046

2014 4,773 5,060 6,539 6,505 21,115 16,669 3,524 800 0 1,932 5,548 2,332 74,797

2015 43,475 3,188 96,402 102,684 255,733 49,003 1,465 0 1,537 53,852 131,064 240,484 978,887

Min 129 728 269 331 0 0 0 0 0 0 0 0 8,377

Max 182,840 186,852 173,701 236,075 319,449 166,295 244,818 67,847 95,798 157,953 230,522 332,958 978,887

Average 34,948 39,768 40,859 36,383 58,805 25,532 7,142 4,283 5,267 17,750 24,210 38,839 333,788
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Appendix B - Naturalized Flows

NATURALIZED FLOW -NABR67 Gage Name Navasota River near Bryan 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08111000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 301 2,149 330 9,863 35,398 9,878 21,280 266 274 251 269,202 127,321 476,514

1941 91,777 107,411 50,521 19,491 25,887 74,062 17,165 3,177 1,144 447 1,120 1,978 394,181

1942 900 1,747 1,203 73,872 108,594 32,594 605 614 24,850 2,059 13,547 31,686 292,273

1943 12,397 1,736 10,465 10,210 7,857 13,331 549 41 18 4,768 1,035 1,170 63,577

1944 72,609 157,027 78,335 7,287 380,954 22,428 494 341 1,137 101 23,587 67,162 811,462

1945 98,321 48,037 142,986 183,407 15,061 19,603 14,251 37,875 32,299 70,395 6,348 138,203 806,785

1946 64,824 85,227 88,663 19,671 216,263 62,739 2,035 580 3,801 893 109,732 18,494 672,919

1947 96,459 6,955 99,752 16,267 161,111 29,228 914 1,428 478 242 382 4,082 417,298

1948 8,497 34,922 15,849 15,605 37,628 1,011 3,237 130 160 120 227 1,041 118,427

1949 34,897 8,089 51,572 15,706 3,054 11,758 2,307 321 912 56,171 1,136 2,775 188,699

1950 36,359 141,592 4,423 46,727 9,580 12,593 2,509 307 225 188 571 330 255,403

1951 1,472 3,215 7,166 3,819 7,819 4,188 272 63 3,196 287 439 1,489 33,425

1952 1,518 9,276 12,853 30,454 32,109 15,832 373 81 45 14 2,982 25,036 130,573

1953 35,876 6,239 69,519 15,431 251,498 1,404 1,294 876 1,894 16,538 9,717 115,970 526,256

1954 15,278 3,929 2,637 2,945 43,663 818 109 77 72 877 2,579 2,860 75,844

1955 4,280 31,019 12,731 67,627 11,426 6,746 866 884 205 344 467 548 137,143

1956 2,051 28,741 2,958 2,777 27,763 1,915 119 88 56 42 1,862 356 68,728

1957 395 4,628 20,570 272,649 245,466 59,554 810 332 207 204,645 56,030 16,104 881,390

1958 24,776 44,671 20,875 8,167 59,310 16,083 1,761 14,591 84,520 17,369 4,832 6,671 303,626

1959 5,340 60,028 9,361 94,864 90,631 60,448 27,652 4,628 1,963 37,193 33,914 93,800 519,822

1960 95,055 33,168 34,941 7,160 28,696 9,019 11,349 2,626 841 26,074 83,919 255,249 588,097

1961 247,798 157,101 42,244 14,785 4,052 95,170 42,585 2,330 29,869 5,176 11,254 55,036 707,400

1962 31,306 23,538 13,030 15,393 31,924 20,604 4,083 216 607 1,239 2,743 4,537 149,220

1963 2,590 7,853 3,707 7,152 4,577 2,420 145 0 0 9 281 986 29,720

1964 3,947 3,789 10,786 6,719 4,881 564 2 3,508 7,050 1,015 5,909 2,041 50,211

1965 36,014 53,517 11,070 119,674 338,069 58,093 987 64 500 548 7,595 12,196 638,327

1966 9,899 29,859 15,579 245,379 141,599 2,191 270 23,163 83,713 6,389 1,480 2,504 562,025

1967 2,802 2,321 3,728 17,281 11,685 8,359 216 183 4,782 2,235 20,139 28,392 102,123

1968 125,087 30,631 62,303 105,973 157,564 131,835 52,670 968 1,630 764 5,479 34,361 709,265

1969 17,628 73,730 168,543 222,850 74,837 2,046 319 1,893 363 1,071 9,313 54,453 627,046

1970 24,521 27,216 123,733 44,240 7,782 2,504 147 39 5,542 32,709 2,633 1,789 272,855

1971 1,759 8,462 10,085 1,616 5,540 384 1,486 2,126 707 4,399 22,055 108,965 167,584

1972 47,131 17,193 2,409 1,184 655 2,096 12,421 648 202 7,808 29,688 21,526 142,961

1973 89,939 56,920 193,294 108,644 63,830 181,304 8,272 402 20,129 207,797 69,646 75,769 1,075,946

1974 148,498 50,909 26,916 18,631 37,868 3,070 553 17,946 146,714 15,775 233,457 75,301 775,638

1975 34,077 142,933 16,546 25,799 186,786 42,839 25,328 4,103 3,091 7,700 3,702 4,114 497,018

1976 6,076 5,842 18,791 121,409 194,558 86,951 40,505 1,561 3,560 86,767 23,920 180,186 770,126

1977 29,820 143,764 50,843 143,855 27,095 8,530 807 164 3,988 525 1,262 1,905 412,558

1978 7,592 28,110 34,070 5,381 4,984 1,442 217 41 2,852 521 20,352 5,683 111,245

1979 61,581 60,045 184,860 176,477 116,361 191,668 37,677 22,935 13,122 4,212 3,821 24,112 896,871

1980 46,552 50,638 18,877 36,821 144,397 3,901 1,209 347 796 175 1,532 2,178 307,423

1981 3,463 8,931 14,086 7,901 27,353 163,807 17,485 538 14,916 97,664 9,225 3,030 368,399

1982 6,737 8,128 21,364 37,029 69,221 1,260 880 309 213 639 7,399 67,317 220,496

1983 24,411 169,677 82,359 13,206 122,004 12,661 4,478 34,275 4,530 3,619 4,872 4,909 481,001

1984 8,473 12,619 42,696 6,092 1,715 4,848 3,498 512 228 173,721 66,204 95,564 416,170

1985 54,957 136,118 72,379 10,597 13,506 1,288 782 1,931 4,227 17,851 148,298 167,263 629,197

1986 8,557 140,235 8,533 18,073 102,589 40,035 1,927 1,234 1,118 14,950 44,610 163,493 545,354

1987 25,793 42,931 97,975 6,653 12,916 165,320 2,695 0 607 1,002 5,191 40,550 401,633

1988 8,215 16,282 30,498 7,535 8,154 1,948 0 214 853 1 33 5,417 79,150

1989 6,415 10,208 9,905 6,109 236,892 85,861 7,550 0 141 0 0 0 363,081

1990 6,948 21,505 126,049 26,983 170,898 6,921 643 318 4,515 4,715 22,257 10,383 402,135

1991 234,958 147,415 36,201 90,733 76,950 12,136 2,734 6,293 6,929 9,789 17,601 384,272 1,026,011

1992 144,581 261,984 143,821 9,802 77,756 60,740 0 0 0 0 3,388 54,064 756,136

1993 52,490 31,360 180,617 62,543 80,556 75,496 7,273 3,378 3,437 21,730 2,859 6,748 528,487

1994 5,026 78,556 29,212 11,818 80,776 49,388 1,861 5,985 1,199 13,606 10,017 108,803 396,247

1995 110,394 18,388 81,695 22,935 78,213 4,088 4,950 83,316 10,391 0 0 2,288 416,658

1996 1,901 3,486 2,719 2,165 6,402 0 4,294 0 0 0 1,345 8,640 30,952

1997 15,263 188,876 81,630 182,677 25,662 54,678 2,587 3,507 0 0 1,729 51,426 608,036

1998 219,428 74,509 44,675 6,664 2,576 1,719 1,666 769 14,673 192,620 97,282 114,747 771,329

1999 218,176 84,770 9,785 24,937 19,217 12,869 4,181 0 0 500 0 790 375,225

2000 4,467 3,054 5,429 13,504 32,732 67,394 1,988 0 0 0 109,888 130,378 368,835

2001 115,283 73,297 164,928 7,337 23,413 7,191 10,840 1,568 0 7,544 8,053 175,600 595,054

2002 8,134 33,982 29,730 53,287 7,848 10,880 19,660 0 1,331 13,223 32,277 146,982 357,334

2003 45,128 176,799 46,251 5,610 9,104 14,429 4,006 198 2,147 16,179 946 4,428 325,224

2004 8,188 53,385 19,418 34,035 46,938 181,142 39,267 5,230 3,043 8,192 193,368 25,114 617,321

2005 40,894 106,813 42,104 6,479 4,582 2,888 0 12,686 91 0 0 761 217,298

2006 3,849 8,357 74,252 11,734 14,413 5,382 0 0 1,722 3,818 1,999 21,865 147,389

2007 187,832 4,321 202,570 45,214 273,783 72,197 300,637 27,597 2,807 0 2,299 5,420 1,124,676

2008 2,769 11,950 67,415 16,549 31,935 165 0 64,700 2,349 1,369 1,001 2,064 202,265

2009 1,789 5,638 19,072 226,835 57,540 0 0 1,563 916 162,044 19,600 17,402 512,400

2010 47,089 160,234 121,373 7,961 6,634 56,161 851 0 1,585 0 0 0 401,889

2011 25,872 6,281 2,664 4,195 15,996 1,547 31 2,303 2,413 325 1,999 16,808 80,433

2012 62,236 77,506 213,305 5,660 2,005 1,267 799 0 6,867 4,229 1,965 1,951 377,792

2013 39,280 13,692 4,450 465 0 276 349 16 6,055 99,283 216,367 26,290 406,524

2014 5,861 6,214 8,030 7,988 25,929 20,470 4,327 982 0 2,372 6,813 2,864 91,851

2015 53,387 3,915 118,382 126,096 314,040 60,176 1,799 0 1,887 66,130 160,947 295,314 1,202,073

Min 301 1,736 330 465 0 0 0 0 0 0 0 0 29,720

Max 247,798 261,984 213,305 272,649 380,954 191,668 300,637 83,316 146,714 207,797 269,202 384,272 1,202,073

Average 45,872 52,574 52,693 45,930 71,567 33,787 10,446 5,413 7,746 23,197 30,259 49,622 429,106
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRHE68 Gage Name Brazos River near Hempstead 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08111500

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 31,649 149,252 27,694 196,281 365,199 666,230 1,169,485 270,114 104,996 50,294 1,583,495 2,555,544 7,170,233

1941 979,247 1,259,427 1,410,847 975,471 2,546,960 1,875,875 1,090,393 388,552 218,959 696,832 480,542 141,057 12,064,162

1942 121,393 91,784 81,192 2,179,373 1,850,680 1,212,631 208,756 113,331 854,651 724,460 391,230 254,386 8,083,867

1943 279,553 113,166 206,330 295,215 245,965 237,666 79,147 49,935 69,435 82,923 34,604 57,692 1,751,631

1944 603,979 918,534 1,001,116 285,473 2,873,795 1,001,501 164,638 69,061 271,158 102,042 365,180 719,386 8,375,863

1945 1,276,690 864,125 1,398,516 2,609,293 749,770 602,668 528,786 235,449 293,928 544,513 120,164 413,930 9,637,832

1946 653,822 838,506 1,171,931 460,553 1,593,598 791,866 143,677 90,000 288,791 258,801 943,605 581,967 7,817,117

1947 967,053 277,791 799,363 432,631 1,000,378 330,427 89,097 294,902 86,479 56,045 68,392 167,786 4,570,344

1948 90,927 228,448 251,690 151,638 313,734 230,557 258,432 10,550 56,222 33,461 21,356 20,060 1,667,075

1949 78,886 260,970 476,036 786,000 992,585 531,890 172,158 30,151 123,286 310,062 165,043 214,943 4,142,010

1950 219,523 778,975 131,746 541,309 521,444 523,810 263,838 216,515 313,183 108,910 26,170 16,962 3,662,385

1951 15,206 44,123 55,948 51,714 186,876 373,286 31,795 35,109 74,308 18,347 17,408 23,601 927,721

1952 14,518 38,079 66,357 320,688 447,993 177,529 43,689 11,596 32,333 9,639 82,694 213,923 1,459,038

1953 262,333 122,826 264,572 128,560 1,734,822 85,529 289,575 111,500 81,149 482,956 155,644 510,874 4,230,340

1954 96,913 38,216 23,137 135,825 543,755 136,769 29,167 43,685 12,194 36,126 68,414 14,457 1,178,658

1955 23,614 229,326 71,595 323,653 569,671 391,921 115,774 78,914 218,878 623,465 43,545 21,180 2,711,536

1956 30,693 102,177 37,886 47,356 433,944 44,872 1,643 16,270 12,699 24,657 57,089 87,282 896,568

1957 4,982 240,688 167,145 2,568,225 5,723,474 1,563,512 412,584 118,377 75,232 1,571,000 902,597 393,682 13,741,498

1958 428,231 917,726 681,004 474,522 1,586,392 258,629 381,396 79,567 316,635 149,946 84,245 72,058 5,430,351

1959 54,250 267,825 65,306 705,367 426,649 471,742 282,046 124,275 55,041 1,749,062 375,424 622,514 5,199,501

1960 991,604 610,903 330,544 235,044 362,810 294,985 348,178 82,947 25,569 606,888 831,487 1,458,006 6,178,965

1961 2,107,635 1,757,539 657,012 245,124 167,689 960,449 825,934 172,883 612,469 296,899 268,213 346,045 8,417,891

1962 198,945 157,239 111,573 125,395 155,134 523,288 283,191 156,254 582,902 241,861 152,600 317,686 3,006,068

1963 112,454 220,821 72,283 285,536 200,949 228,459 63,972 13,527 17,473 44,087 96,124 45,405 1,401,090

1964 55,001 140,689 214,174 161,308 135,622 206,354 37,636 51,309 320,405 114,096 366,469 111,808 1,914,871

1965 512,568 1,141,895 325,565 481,274 3,317,694 756,083 149,762 113,577 123,718 156,591 336,735 437,176 7,852,638

1966 186,484 395,879 341,249 1,239,937 1,753,522 271,484 81,552 272,210 761,195 237,360 61,597 46,777 5,649,246

1967 54,807 39,497 49,537 172,097 214,180 265,066 178,049 46,134 115,640 50,472 255,095 157,998 1,598,572

1968 1,578,515 591,144 1,152,980 1,033,861 2,133,563 1,503,288 957,940 135,899 222,105 90,886 187,854 441,579 10,029,614

1969 121,712 485,213 881,813 1,373,146 1,478,281 268,482 95,014 97,265 181,244 131,152 166,832 376,345 5,656,499

1970 309,194 412,966 1,514,064 656,221 681,790 287,769 72,635 52,023 192,542 247,962 76,147 44,227 4,547,540

1971 46,220 48,059 53,272 80,867 167,192 111,208 234,626 388,154 165,210 447,284 248,300 799,588 2,789,980

1972 367,806 185,893 90,377 87,477 356,981 133,043 64,212 156,439 145,667 156,562 333,165 159,528 2,237,150

1973 553,860 499,162 918,266 1,141,694 765,145 1,285,945 296,387 116,051 115,417 1,389,280 396,121 311,456 7,788,784

1974 619,076 299,839 157,616 145,717 277,372 99,726 43,788 202,959 1,456,569 744,166 1,757,427 635,072 6,439,327

1975 468,062 1,272,999 396,948 572,999 1,643,212 996,601 405,697 203,418 120,815 77,972 70,387 51,322 6,280,432

1976 59,769 82,360 124,748 831,759 1,179,533 580,132 722,099 127,069 169,287 423,434 319,978 1,015,165 5,635,333

1977 290,226 1,069,119 693,595 2,205,217 930,935 306,174 83,919 38,203 55,117 32,064 40,542 51,691 5,796,802

1978 106,545 175,301 183,733 112,008 69,873 109,343 24,609 580,831 106,833 36,615 115,966 57,370 1,679,027

1979 529,210 502,141 1,069,192 1,032,908 1,709,100 1,723,142 512,949 298,116 114,692 80,443 55,539 135,203 7,762,635

1980 324,015 315,415 222,890 290,801 1,152,527 164,906 54,636 26,983 141,864 266,415 44,865 81,303 3,086,620

1981 53,638 77,368 206,786 178,577 251,009 2,122,164 325,257 69,492 171,949 1,329,083 588,130 110,134 5,483,587

1982 81,252 97,429 181,921 307,147 1,391,769 976,557 517,114 80,017 32,759 33,183 48,431 167,523 3,915,102

1983 172,341 602,204 630,218 194,478 918,831 304,859 69,396 166,134 92,650 121,401 53,552 68,057 3,394,121

1984 78,164 63,006 213,330 46,059 54,859 82,786 36,488 21,855 28,734 987,868 452,494 722,077 2,787,720

1985 620,550 572,389 816,672 376,713 412,317 282,707 97,237 22,499 36,491 412,176 577,582 899,053 5,126,386

1986 123,096 833,621 162,461 116,222 696,243 1,418,480 189,964 98,505 411,127 618,584 499,366 1,306,844 6,474,513

1987 576,826 629,392 992,301 302,690 554,487 2,542,750 424,470 111,061 98,226 45,879 101,556 248,335 6,627,973

1988 144,989 115,153 204,897 95,939 69,725 265,518 84,484 40,188 80,989 28,888 16,973 38,140 1,185,883

1989 143,940 255,567 348,473 264,450 1,488,986 1,275,320 231,947 225,722 141,761 46,319 36,454 25,468 4,484,407

1990 100,487 182,522 742,057 1,621,966 2,269,407 773,362 149,582 124,595 155,126 84,231 136,657 61,992 6,401,984

1991 1,486,745 575,450 242,527 741,269 805,098 739,273 152,036 243,981 236,140 456,992 455,184 4,205,115 10,339,810

1992 2,451,846 4,310,347 2,411,111 808,865 1,443,301 1,798,333 449,601 244,907 171,433 89,178 153,234 489,900 14,822,056

1993 593,854 726,762 1,236,991 789,723 1,058,926 949,845 255,186 80,715 65,611 292,922 100,431 89,763 6,240,729

1994 112,563 311,862 300,283 120,815 1,002,066 353,977 101,911 67,122 81,990 1,363,836 289,928 939,900 5,046,253

1995 754,753 214,615 767,486 853,516 977,812 744,099 183,764 767,377 196,341 110,553 56,118 136,461 5,762,895

1996 44,471 56,570 41,931 89,042 45,748 76,705 38,424 210,755 679,660 173,469 220,157 492,996 2,169,928

1997 416,222 2,069,258 1,961,994 1,701,186 1,167,022 1,151,842 426,245 160,646 66,858 101,895 111,753 701,908 10,036,829

1998 1,301,512 875,780 1,390,736 379,394 142,234 58,406 41,982 27,070 243,922 1,345,635 1,379,469 931,054 8,117,194

1999 339,452 487,002 319,618 251,143 269,856 270,736 91,913 34,293 19,044 12,042 12,782 22,713 2,130,594

2000 52,541 39,388 133,346 145,661 227,436 548,314 29,430 107 18,006 74,274 970,577 499,033 2,738,113

2001 933,159 875,374 1,923,731 558,560 497,891 338,103 123,187 95,311 522,050 201,971 430,379 1,137,969 7,637,685

2002 314,398 343,726 379,209 455,796 180,354 154,151 482,200 176,919 61,548 359,259 960,879 1,138,297 5,006,736

2003 516,954 1,204,562 827,897 187,022 115,768 271,945 74,992 29,760 129,735 504,773 146,202 77,390 4,087,000

2004 280,485 711,322 472,965 564,312 1,328,699 1,906,031 1,122,164 413,466 163,704 297,736 2,444,548 1,005,149 10,710,581

2005 682,614 1,087,686 1,227,855 338,217 185,436 137,124 66,230 709,125 130,924 67,420 43,092 52,441 4,728,164

2006 67,813 89,317 220,363 159,638 347,349 66,534 31,920 11,846 21,084 387,212 73,034 111,716 1,587,826

2007 1,246,376 124,282 1,624,969 880,714 2,530,686 3,198,214 3,332,536 770,922 511,223 208,420 127,999 151,606 14,707,947

2008 88,187 208,481 488,886 325,659 547,968 96,364 40,682 165,011 81,272 52,766 57,559 30,100 2,182,935

2009 31,363 44,486 131,529 373,286 386,109 43,801 32,023 30,134 273,377 1,654,384 646,484 417,229 4,064,205

2010 697,424 1,781,291 1,075,769 698,616 371,417 409,214 236,530 76,763 699,212 107,847 66,308 69,381 6,289,772

2011 137,747 73,688 53,548 42,889 77,824 17,069 9,642 4,515 9,614 100,807 22,876 94,924 645,143

2012 574,950 815,768 1,602,292 416,151 108,327 74,891 54,990 15,110 45,546 60,733 12,887 17,142 3,798,787

2013 200,802 50,760 55,425 51,515 111,457 39,531 76,531 7,284 57,756 361,414 757,395 226,338 1,996,208

2014 91,576 52,676 75,333 55,476 399,870 325,529 118,622 4,680 56,048 37,505 120,655 82,394 1,420,364

2015 512,282 92,805 845,422 507,933 4,164,012 1,907,139 660,570 145,934 63,865 830,923 1,968,222 1,870,107 13,569,214

Min 4,982 38,079 23,137 42,889 45,748 17,069 1,643 107 9,614 9,639 12,782 14,457 645,143

Max 2,451,846 4,310,347 2,411,111 2,609,293 5,723,474 3,198,214 3,332,536 770,922 1,456,569 1,749,062 2,444,548 4,205,115 14,822,056

Average 419,112 511,026 556,068 541,844 923,172 635,612 284,896 147,025 199,501 348,258 346,153 431,877 5,344,546
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Appendix B - Naturalized Flows

NATURALIZED FLOW -MCBL69 Gage Name Mill Creek near Bellville 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08111700

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 21 2,362 14 1,299 8,582 35,753 128,658 47 179 510 52,718 82,612 312,756

1941 15,195 15,540 39,603 17,127 37,794 59,392 96,954 788 129 702 5,396 873 289,495

1942 538 539 488 32,917 1,490 1,209 2,042 49 1,964 266 1,785 1,968 45,256

1943 6,183 715 5,421 1,016 4,189 2,392 58 2 439 443 31 448 21,337

1944 25,548 23,717 20,433 1,977 23,262 2,560 383 1,559 6,639 6 32,689 41,431 180,203

1945 50,921 14,050 7,698 41,337 3,693 13,450 1,173 26,582 5,120 14,935 1,001 3,211 183,171

1946 23,141 19,510 53,893 5,052 16,313 8,864 277 0 2,038 2,629 37,882 5,271 174,869

1947 22,787 1,615 35,298 6,775 16,426 1,039 1,204 62,044 284 2 0 1,046 148,521

1948 205 4,274 670 190 3,454 156 499 0 0 0 0 0 9,448

1949 663 16,639 10,557 66,452 8,686 3,170 147 0 410 21,432 378 7,476 136,010

1950 4,043 33,269 1,739 32,580 13,519 40,090 1,316 0 7,876 33 0 0 134,466

1951 0 108 2,849 1,647 363 1,024 0 0 58 0 41 0 6,091

1952 0 538 289 3,404 10,943 1,201 11,776 0 0 0 1,862 11,408 41,423

1953 10,091 2,662 1,144 3,921 43,589 96 3,802 353 2,388 11,615 4,601 6,925 91,187

1954 1,459 753 355 582 4,146 337 368 1,849 262 98 81 113 10,404

1955 164 10,781 159 2,443 169 2,890 218 476 273 327 139 52 18,090

1956 188 8,106 2,085 4,127 1,273 490 350 323 289 157 47 388 17,822

1957 20 181 8,548 83,654 45,469 39,309 448 287 9,644 84,662 33,734 8,105 314,060

1958 26,975 45,507 8,635 12,729 37,410 562 8,292 185 23,610 7,373 5,178 1,589 178,044

1959 2,460 22,584 2,869 60,847 8,745 950 181 50 79 1,836 8,423 12,774 121,797

1960 11,673 16,316 4,051 6,691 17,476 24,618 2,737 1,064 338 29,594 55,964 39,078 209,602

1961 44,133 37,056 6,769 2,708 4,911 70,249 10,204 643 87,161 1,549 11,309 7,175 283,866

1962 7,481 3,110 3,152 2,428 4,375 5,556 5,967 331 7,547 9,173 15,237 36,259 100,615

1963 7,217 23,462 2,457 10,458 1,010 380 414 83 50 196 209 484 46,421

1964 940 2,196 8,665 1,317 711 958 91 131 375 300 485 1,800 17,969

1965 22,117 33,610 4,069 1,721 104,920 12,249 308 145 158 292 4,354 21,935 205,878

1966 10,089 33,707 9,920 12,013 33,462 1,116 888 362 253 225 261 650 102,946

1967 976 638 744 3,278 5,015 323 46 56 3,098 3,587 696 871 19,328

1968 14,534 1,927 2,464 22,023 70,176 105,795 12,318 499 14,475 6,979 9,359 34,988 295,537

1969 7,045 49,206 39,557 27,021 11,160 4,390 327 214 2,080 510 1,620 2,806 145,936

1970 3,288 2,898 20,016 12,301 35,428 13,035 375 177 8,080 41,581 1,988 2,245 141,412

1971 2,842 3,110 1,708 1,309 1,012 203 41 295 642 1,853 838 6,037 19,890

1972 4,269 2,680 18,742 5,447 84,466 7,119 1,741 804 330 2,563 5,222 3,434 136,817

1973 15,988 24,798 61,163 61,822 12,447 99,123 2,215 944 3,007 58,678 12,851 18,095 371,131

1974 83,005 10,707 7,477 4,747 6,532 875 455 18,532 71,522 7,131 54,072 28,209 293,264

1975 18,547 24,966 11,458 41,659 73,085 42,754 7,463 10,295 5,695 3,836 3,164 5,057 247,979

1976 3,232 2,341 4,427 22,404 28,893 41,172 9,140 1,022 5,819 48,689 13,146 90,475 270,760

1977 14,605 64,692 8,104 83,287 7,021 9,236 957 530 877 683 1,198 1,453 192,643

1978 9,898 14,096 3,723 1,953 1,057 1,491 287 194 34,225 837 20,615 9,393 97,769

1979 72,961 41,252 13,309 77,103 118,664 77,031 3,236 1,771 19,102 2,094 2,406 7,348 436,277

1980 36,158 12,316 6,883 5,058 34,323 1,809 402 302 388 2,276 1,419 1,616 102,950

1981 3,153 2,059 2,305 9,148 19,716 57,544 4,855 1,156 1,860 2,222 70,044 2,952 177,014

1982 2,885 3,547 3,597 8,486 64,666 1,596 1,105 311 152 386 4,107 8,672 99,510

1983 9,042 28,137 73,874 5,068 59,948 1,835 1,174 3,859 1,418 990 1,584 7,284 194,213

1984 3,438 4,340 9,607 1,893 8,915 1,495 382 354 164 6,697 1,547 11,438 50,270

1985 18,721 36,884 26,328 6,717 3,801 1,825 1,558 165 266 2,325 47,375 10,964 156,929

1986 4,522 8,908 4,265 2,052 9,977 75,146 845 457 4,976 5,195 13,218 63,016 192,577

1987 11,983 23,521 15,612 2,292 20,578 120,290 2,657 781 3,056 681 4,365 9,550 215,366

1988 3,802 3,689 32,449 3,114 20,337 4,194 847 302 100 160 295 555 69,844

1989 15,230 2,803 12,116 2,305 5,313 1,911 936 11,827 912 560 874 782 55,569

1990 1,813 5,188 4,074 3,448 1,867 131 174 56 252 262 608 980 18,853

1991 52,010 11,708 4,992 95,396 13,890 8,985 1,162 641 4,160 840 1,906 58,838 254,528

1992 52,172 125,766 58,070 42,451 61,723 74,975 4,198 1,530 874 876 6,555 30,661 459,851

1993 29,981 12,748 9,027 26,776 60,068 97,411 4,682 988 374 4,100 6,019 2,270 254,443

1994 553 14,245 4,650 985 21,222 1,977 843 2,191 890 64,243 2,986 6,074 120,857

1995 22,773 4,810 41,886 21,646 3,581 5,250 748 1,008 1,572 1,353 879 1,569 107,076

1996 276 208 340 621 363 732 463 1,477 11,572 658 2,135 3,741 22,589

1997 5,314 17,397 5,240 1,960 1,824 13,274 44 0 0 1,719 1,706 4,609 53,088

1998 45,808 49,475 14,619 590 133 33 0 0 23,789 64,720 78,368 32,873 310,409

1999 3,123 1,019 13,302 1,555 4,878 5,165 3,146 62 0 21 90 67 32,427

2000 359 139 8,121 2,338 4,644 3,002 279 73 278 420 20,047 5,437 45,137

2001 16,683 4,403 63,358 6,286 3,112 3,145 564 396 7,194 20,463 3,287 15,941 144,832

2002 4,744 2,886 2,422 14,061 474 316 2,373 413 243 61,956 93,701 81,233 264,822

2003 28,695 37,180 14,777 3,602 1,283 2,849 1,425 241 4,594 1,027 739 1,210 97,622

2004 8,918 30,032 5,804 16,590 23,772 99,066 10,804 1,297 735 919 68,364 6,085 272,386

2005 12,889 27,287 13,369 2,957 2,110 754 842 279 85 154 328 583 61,637

2006 794 891 1,498 883 387 483 564 81 45 1,991 292 1,798 9,707

2007 54,809 2,465 40,268 15,824 17,215 9,719 28,903 4,270 1,613 1,178 33,769 6,026 216,059

2008 6,500 14,410 8,763 2,700 2,660 396 642 253 441 240 1,737 653 39,395

2009 746 686 982 44,772 1,618 230 151 82 168 10,321 1,511 7,611 68,878

2010 9,358 25,674 4,982 1,615 1,555 597 830 123 400 108 177 297 45,716

2011 650 532 470 176 82 71 5 0 0 9 49 198 2,242

2012 3,642 16,986 26,255 1,050 671 425 9,713 208 105 126 205 276 59,662

2013 616 398 374 564 387 184 125 40 102 6,610 7,315 2,309 19,024

2014 3,386 990 4,309 270 35,296 3,882 326 197 567 201 4,474 4,315 58,213

2015 8,140 1,256 70,391 14,124 125,667 64,324 6,042 1,104 611 20,024 22,949 54,563 389,195

Min 0 108 14 176 82 33 0 0 0 0 0 0 2,242

Max 83,005 125,766 73,874 95,396 125,667 120,290 128,658 62,044 87,161 84,662 93,701 90,475 459,851

Average 13,541 15,147 13,738 15,147 20,387 18,390 5,410 2,226 5,269 8,597 11,921 12,507 142,281
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Appendix B - Naturalized Flows

NATURALIZED FLOW - BRRI70 Gage Name Brazos River at Richmond 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08114000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 51,388 148,983 43,536 200,366 319,711 660,078 1,324,620 257,455 110,259 66,620 1,408,897 3,249,758 7,841,671

1941 1,186,703 1,355,739 1,619,576 1,228,815 2,796,540 2,107,989 1,152,359 363,548 316,619 749,626 640,748 166,534 13,684,796

1942 138,492 106,630 97,484 2,145,750 1,970,552 1,313,170 352,632 114,526 855,136 722,141 409,734 243,467 8,469,714

1943 330,500 121,938 226,982 312,768 226,929 269,630 141,321 87,178 63,622 88,172 53,705 88,417 2,011,162

1944 673,563 954,468 1,167,998 361,915 2,857,197 1,081,845 174,037 72,567 269,622 114,746 327,290 779,695 8,834,943

1945 1,313,526 914,825 1,348,255 2,559,708 772,068 585,794 546,197 439,752 358,430 546,770 129,400 476,875 9,991,600

1946 659,964 871,209 1,314,319 510,389 1,622,994 881,705 220,849 88,108 297,844 275,542 1,036,817 587,139 8,366,879

1947 985,930 305,066 811,933 434,429 1,001,273 355,034 100,173 349,615 129,601 71,563 88,359 230,712 4,863,688

1948 101,686 239,221 358,633 158,440 315,390 228,983 275,322 16,909 60,544 44,598 32,482 27,623 1,859,831

1949 70,752 237,852 495,180 785,060 1,050,634 505,226 216,966 36,342 102,590 278,977 199,336 264,135 4,243,050

1950 281,302 758,164 173,479 529,259 559,935 665,037 249,888 198,309 294,131 126,091 39,685 32,724 3,908,004

1951 21,960 49,278 60,101 78,885 175,609 365,389 37,510 31,827 77,248 32,549 23,549 32,394 986,299

1952 22,984 49,682 77,765 393,345 458,385 219,555 49,301 0 30,155 12,295 69,616 245,520 1,628,603

1953 285,188 123,706 263,749 103,516 1,789,796 113,051 295,388 123,982 125,569 455,454 222,665 554,888 4,456,952

1954 135,089 51,879 29,087 139,559 520,301 158,876 31,811 51,523 18,084 42,704 75,283 25,592 1,279,788

1955 33,044 256,186 79,451 314,768 536,870 409,296 134,969 84,539 195,279 619,294 60,011 30,702 2,754,409

1956 37,235 100,759 45,217 50,820 397,035 46,507 0 16,593 16,259 24,255 54,949 93,447 883,076

1957 10,858 237,968 231,060 1,942,569 6,135,967 1,996,446 592,794 173,089 101,539 1,821,342 1,058,396 470,560 14,772,588

1958 558,033 878,216 796,690 429,472 1,567,955 311,146 425,606 106,634 337,799 227,230 106,396 82,627 5,827,804

1959 61,452 308,889 120,248 859,597 554,020 506,531 302,174 150,339 60,468 1,670,904 468,373 658,377 5,721,372

1960 1,038,955 680,333 381,922 246,050 482,260 437,924 438,910 109,012 45,382 598,179 1,009,328 1,573,000 7,041,255

1961 2,303,823 2,005,108 740,319 316,672 205,553 1,079,096 1,019,744 260,043 779,813 360,902 381,448 402,191 9,854,712

1962 230,102 198,162 137,378 128,895 193,001 521,757 321,100 159,859 551,405 290,719 146,452 356,108 3,234,938

1963 186,274 201,687 100,323 276,817 188,286 208,901 84,374 23,813 25,469 45,659 105,701 57,072 1,504,376

1964 61,659 169,838 243,104 158,595 164,224 188,103 51,835 52,374 300,761 133,024 376,162 132,862 2,032,541

1965 483,959 1,100,064 375,736 476,658 3,407,291 1,005,054 190,042 157,948 146,922 175,312 399,223 461,101 8,379,310

1966 204,833 431,696 373,350 1,110,649 2,137,720 329,387 110,935 300,289 734,303 283,166 73,750 57,841 6,147,919

1967 70,215 52,000 60,324 174,545 216,873 282,584 176,842 52,563 134,681 72,944 255,070 153,537 1,702,178

1968 1,614,894 650,743 1,064,248 961,780 2,356,649 1,773,470 988,761 162,445 251,818 131,167 184,921 518,474 10,659,370

1969 148,911 580,528 937,591 1,434,431 1,601,376 310,791 116,057 112,371 196,344 133,563 167,197 364,297 6,103,457

1970 305,686 375,045 1,586,789 705,582 723,134 347,911 89,192 50,517 197,704 394,078 103,769 57,089 4,936,496

1971 54,012 54,664 55,804 80,186 165,629 109,426 216,471 395,929 194,587 416,142 288,953 847,698 2,879,501

1972 432,446 250,277 151,780 102,236 561,083 174,771 83,425 174,050 155,278 138,687 384,859 177,846 2,786,738

1973 533,688 567,407 967,724 1,350,544 926,721 1,452,896 378,210 158,592 143,866 1,525,605 529,168 434,748 8,969,169

1974 796,270 412,046 205,564 161,613 335,157 112,346 50,946 178,183 1,557,058 842,775 1,928,125 782,281 7,362,364

1975 532,032 1,398,216 484,680 664,070 1,690,171 1,133,260 507,047 263,308 150,404 92,086 82,548 79,866 7,077,688

1976 79,608 107,999 141,032 833,057 1,235,909 666,721 760,433 164,567 192,715 458,937 372,548 1,129,444 6,142,970

1977 384,519 1,176,188 712,219 2,151,353 1,008,468 418,149 131,069 55,363 80,479 43,683 56,408 60,976 6,278,874

1978 172,454 266,016 213,886 117,475 74,315 140,094 36,928 568,503 179,829 46,062 155,978 114,250 2,085,790

1979 699,175 610,027 1,113,033 1,284,797 1,848,544 2,016,513 494,945 385,024 263,185 109,015 70,989 165,705 9,060,952

1980 432,347 399,077 209,892 352,571 1,230,039 242,993 71,945 40,224 153,472 280,655 53,016 85,050 3,551,281

1981 63,744 84,230 216,128 188,510 289,476 2,213,501 487,272 115,023 235,013 1,231,089 787,587 141,870 6,053,443

1982 89,079 111,174 180,507 330,125 1,441,025 1,033,809 628,572 103,808 37,993 48,550 121,657 219,332 4,345,631

1983 212,279 693,191 766,201 266,892 996,263 380,750 99,920 211,139 140,591 137,138 71,234 105,113 4,080,711

1984 93,160 86,021 242,124 63,499 78,462 89,974 48,959 45,251 47,218 933,848 542,572 718,469 2,989,557

1985 669,009 598,961 911,078 431,756 427,595 321,095 123,541 34,807 49,544 408,300 686,298 1,096,661 5,758,645

1986 184,704 842,186 214,889 140,713 747,052 1,562,514 239,215 133,107 426,842 653,223 545,686 1,449,379 7,139,510

1987 673,429 669,456 1,143,503 426,511 629,627 2,904,433 573,018 182,832 123,464 67,624 133,993 284,178 7,812,068

1988 204,383 138,647 243,450 119,431 90,832 298,130 96,090 54,595 89,199 38,623 23,001 45,419 1,441,800

1989 158,911 297,711 345,285 321,204 1,477,450 1,370,947 330,189 295,853 151,012 51,429 43,958 28,933 4,872,882

1990 116,545 209,457 738,166 1,569,056 2,171,669 768,316 165,871 137,262 161,944 81,830 144,268 69,109 6,333,493

1991 1,564,316 673,384 281,117 930,135 899,337 812,485 191,069 258,410 256,333 456,604 453,630 3,718,155 10,494,975

1992 2,762,863 4,261,375 2,663,016 1,022,126 1,448,711 1,853,487 493,121 317,995 203,649 96,122 174,926 545,897 15,843,288

1993 676,871 782,145 1,240,275 886,982 1,233,985 1,196,201 347,899 89,871 72,716 308,426 129,086 111,867 7,076,324

1994 130,954 348,536 341,469 124,831 1,055,032 414,949 131,337 74,540 105,159 1,550,594 352,969 976,506 5,606,876

1995 929,653 278,291 872,798 923,482 1,026,825 839,968 212,647 794,204 211,619 135,062 81,567 172,257 6,478,373

1996 83,688 80,924 56,098 87,794 48,673 84,968 61,928 220,088 734,417 223,540 238,326 481,266 2,401,710

1997 439,268 1,888,739 2,090,787 1,726,457 1,177,087 1,168,615 495,253 194,433 100,382 179,067 128,686 766,741 10,355,515

1998 1,321,280 913,644 1,431,753 438,631 181,312 80,766 55,520 34,783 301,689 1,556,189 1,617,834 950,426 8,883,827

1999 349,500 495,799 346,916 287,171 309,889 326,501 131,681 56,035 34,170 20,073 20,478 29,654 2,407,867

2000 53,157 41,410 131,685 152,505 250,686 541,783 49,340 25,882 16,884 74,480 993,379 467,444 2,798,635

2001 955,653 853,499 1,941,607 668,058 521,814 384,078 135,030 98,553 589,274 271,265 411,374 1,139,316 7,969,521

2002 367,374 345,007 366,487 514,530 176,547 154,103 479,049 218,162 93,875 483,805 1,210,830 1,195,857 5,605,626

2003 606,509 1,139,742 938,791 220,178 132,894 270,555 79,912 40,214 135,617 480,721 169,644 88,951 4,303,728

2004 286,709 730,929 469,308 526,457 1,406,180 1,812,313 1,326,041 420,491 206,578 280,709 2,420,926 1,106,177 10,992,818

2005 679,065 1,147,164 1,309,210 400,625 224,861 167,330 92,188 693,553 168,794 81,580 55,922 62,743 5,083,035

2006 71,857 88,010 215,991 167,408 341,748 73,377 42,533 23,285 28,052 412,369 89,081 82,526 1,636,237

2007 1,365,244 161,812 1,652,526 1,027,377 2,610,654 3,446,269 3,533,758 946,463 568,777 264,626 244,911 216,101 16,038,518

2008 156,289 274,517 547,060 362,938 586,780 144,730 54,189 164,444 96,534 55,351 78,436 32,113 2,553,381

2009 41,404 49,285 136,167 457,208 437,936 64,354 53,972 39,100 274,836 1,487,533 778,044 494,608 4,314,447

2010 661,566 1,780,117 1,090,122 724,188 461,135 440,677 260,651 78,780 665,557 129,904 72,572 75,989 6,441,258

2011 137,180 79,449 59,705 35,457 66,919 16,825 5,415 0 2,277 95,738 16,645 93,503 609,113

2012 568,762 850,222 1,517,062 563,461 161,901 81,716 131,994 12,052 38,397 66,797 20,395 25,035 4,037,794

2013 219,689 59,512 56,833 56,411 109,219 41,781 62,981 7,285 40,786 370,007 853,826 282,273 2,160,603

2014 117,072 56,224 105,696 57,658 506,437 380,826 128,056 14,180 66,168 53,002 122,848 110,784 1,718,951

2015 518,681 127,357 992,256 605,534 3,997,093 2,377,160 901,077 254,083 123,591 817,942 2,048,764 1,875,536 14,639,074

Min 10,858 41,410 29,087 35,457 48,673 16,825 0 0 2,277 12,295 16,645 25,035 609,113

Max 2,762,863 4,261,375 2,663,016 2,559,708 6,135,967 3,446,269 3,533,758 946,463 1,557,058 1,821,342 2,420,926 3,718,155 16,038,518

Average 463,886 539,420 598,336 571,754 975,061 708,588 331,479 170,768 221,779 370,610 388,377 468,590 5,808,649
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BGNE71 Gage Name Big Creek near Needville 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08115000

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 21 1,268 11 53 242 978 344 0 28 205 8,122 2,879 14,151

1941 1,306 882 4,801 4,186 3,150 4,909 997 563 15,219 6,714 4,127 960 47,814

1942 590 1,255 680 1,060 89 789 9,986 1,181 2,432 87 530 1,991 20,671

1943 2,856 177 1,783 183 69 94 8,630 1,261 102 29 13,375 3,346 31,903

1944 10,664 1,741 5,900 75 7,216 252 33 108 342 102 1,448 2,141 30,023

1945 2,293 1,399 74 4,068 1,872 418 75 9,408 931 2,249 45 4,950 27,781

1946 5,866 2,963 1,244 266 5,977 8,144 1,897 114 5,052 514 12,678 1,883 46,598

1947 5,248 151 560 130 5,471 84 215 469 1 0 1,019 3,435 16,783

1948 1,104 1,820 1,371 81 1,217 1 5 0 0 0 115 0 5,714

1949 54 3,358 575 5,302 83 131 1,473 3,656 173 12,438 48 8,331 35,622

1950 2,025 3,721 11 1,253 189 2,410 787 238 153 110 85 94 11,077

1951 243 195 1,339 148 196 253 139 150 624 102 213 113 3,715

1952 87 1,215 139 7,416 3,667 435 214 65 41 25 1,012 1,696 16,011

1953 112 671 51 16 8,983 9 30 8,902 6,296 106 1,645 5,341 32,162

1954 808 22 0 0 527 4 56 68 12 14 1 0 1,512

1955 652 4,723 0 42 1,603 63 765 217 467 15 0 0 8,547

1956 1,185 724 0 75 325 202 1 7 36 0 0 11 2,566

1957 0 9 7,981 7,515 780 1,000 20 15 1,387 10,578 5,762 43 35,090

1958 3,836 2,331 37 29 99 103 82 78 1,888 955 49 122 9,609

1959 110 12,385 144 8,517 1,578 86 529 4,982 131 15,606 7,150 4,015 55,233

1960 1,692 2,602 72 906 89 27,782 293 2,692 81 5,058 941 6,655 48,863

1961 3,790 5,163 55 450 119 13,236 10,237 77 10,009 49 2,430 1,021 46,636

1962 10 2 2 277 697 698 372 50 1,579 54 273 5,605 9,619

1963 4,020 1,130 23 21 20 663 566 50 33 19 82 1,484 8,111

1964 726 2,826 3,965 78 93 304 92 94 1,113 885 1,019 2,580 13,775

1965 3,408 3,425 24 65 1,072 705 194 148 126 1,279 6,113 3,542 20,101

1966 2,398 5,258 233 8,174 8,327 473 275 539 1,833 91 6 23 27,630

1967 576 202 53 369 1,076 119 473 3,548 2,047 1,621 25 1,886 11,995

1968 4,360 1,047 797 716 6,288 11,940 889 206 1,260 853 570 1,192 30,118

1969 1,245 7,958 3,570 774 9,320 105 48 178 231 639 187 1,589 25,844

1970 712 1,684 3,322 590 2,660 560 121 146 2,588 10,802 109 9 23,303

1971 12 132 9 231 141 127 179 5,107 14,840 1,495 33 3,057 25,363

1972 2,053 3,582 579 522 8,142 1,016 351 613 203 554 4,435 61 22,111

1973 3,705 5,279 5,637 12,919 520 16,933 1,724 489 12,815 12,145 941 398 73,505

1974 11,346 55 2,279 435 4,036 369 357 867 5,476 1,984 10,649 2,476 40,329

1975 720 422 0 1,165 8,237 4,092 220 654 137 254 891 2,635 19,427

1976 0 0 0 288 1,857 4,265 1,255 0 32 504 1,099 10,827 20,127

1977 322 2,662 0 2,960 153 174 290 232 722 0 354 47 7,916

1978 6,863 3,035 0 93 55 2,259 306 6 1,166 1,438 2,849 648 18,718

1979 9,843 4,652 1,592 8,191 3,608 327 660 587 23,650 0 1 3,094 56,205

1980 4,763 417 713 36 1,051 162 263 387 304 85 33 33 8,247

1981 252 103 123 81 4,333 3,845 7,330 6,500 7,501 7,136 1,560 22 38,786

1982 24 1,316 50 1,254 13,677 382 599 87 0 0 6,257 1,026 24,672

1983 1,938 7,481 2,662 47 1,667 591 6,315 17,399 11,095 33 2,744 53 52,025

1984 444 196 0 38 518 353 262 824 10 15,168 864 453 19,130

1985 1,864 1,436 4,471 969 239 609 263 116 328 746 17,542 5,258 33,841

1986 0 1 0 34 936 6,506 208 509 2,418 10,269 6,631 11,748 39,260

1987 1,992 5,131 191 0 1,067 13,065 1,628 74 56 0 764 3,232 27,200

1988 338 0 1,015 1,348 304 103 942 126 0 72 0 0 4,248

1989 1,494 19 524 1,161 5,390 395 372 8,875 0 0 216 0 18,446

1990 207 3,058 1,214 1,612 1,011 0 5 0 0 103 43 0 7,253

1991 5,929 2,065 285 5,514 132 4,255 637 574 105 0 685 9,851 30,032

1992 7,001 11,539 4,536 7,529 778 2,862 521 117 194 0 3,694 1,653 40,424

1993 4,065 2,593 4,886 3,649 5,504 13,768 17 7 55 0 2,527 1,072 38,143

1994 259 869 388 650 6,813 910 0 284 2,095 15,710 0 2,572 30,550

1995 6,200 480 2,692 3,977 1,906 2,289 655 274 0 65 822 5,872 25,232

1996 155 98 57 0 0 1,108 56 1,234 2,748 92 468 851 6,867

1997 1,958 2,852 6,440 9,244 2,147 760 24 28 6,936 6,038 839 2,694 39,960

1998 2,023 2,544 21 0 0 0 0 806 8,654 2,245 8,673 1,426 26,392

1999 2,155 0 3,373 0 0 1,162 146 0 0 0 0 0 6,836

2000 0 0 0 1,627 1,511 0 0 0 0 8 7,949 879 11,974

2001 2,159 0 4,317 15 74 1,644 0 5,566 8,681 3,731 349 5,205 31,741

2002 0 0 0 2,750 0 482 3,770 3,914 651 11,830 9,480 3,282 36,159

2003 705 1,803 1,084 76 0 204 169 0 1,752 342 8,468 655 15,258

2004 7,304 5,489 323 354 11,297 12,520 389 230 0 1,320 18,240 83 57,549

2005 232 6,596 3,719 0 1,203 0 390 775 0 0 0 540 13,455

2006 189 0 632 728 133 90 3,637 0 0 21,135 259 344 27,147

2007 8,036 0 2,788 2,446 1,488 793 15,200 2,082 560 2,473 1,041 183 37,090

2008 5,123 1,581 788 0 0 0 0 110 287 1 850 0 8,740

2009 0 0 962 7,821 0 0 0 0 347 3,930 111 7,011 20,182

2010 1,444 2,110 0 0 7,896 1,605 8,767 321 552 0 0 983 23,678

2011 346 0 0 0 0 0 0 0 0 76 0 185 607

2012 3,918 5,336 4,297 0 1,860 513 2,850 0 667 249 0 0 19,690

2013 2,798 0 0 421 1,624 0 0 0 148 2,409 3,106 1 10,507

2014 82 40 1,160 0 5,646 209 601 44 2,280 335 9 2,669 13,075

2015 2,310 0 5,353 12,501 21,772 1,879 0 0 2,629 10,681 2,107 2,625 61,857

Min 0 0 0 0 0 0 0 0 0 0 0 0 607

Max 11,346 12,385 7,981 12,919 21,772 27,782 15,200 17,399 23,650 21,135 18,240 11,748 73,505

Average 2,297 2,070 1,421 1,915 2,656 2,363 1,331 1,303 2,320 2,709 2,589 2,140 25,112
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRRO72 Gage Name Brazos River at Rosharon 

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number 08116650

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 53,238 154,346 45,103 207,579 331,221 683,841 1,372,306 266,723 114,228 69,018 1,459,617 3,366,749 8,123,971

1941 1,229,424 1,404,546 1,677,881 1,273,052 2,897,215 2,183,877 1,193,844 376,636 328,017 776,613 663,815 172,529 14,177,449

1942 143,478 110,469 100,993 2,222,997 2,041,492 1,360,444 365,327 118,649 885,921 748,138 424,484 252,232 8,774,624

1943 342,398 126,328 235,153 324,028 235,098 279,337 146,409 90,316 65,912 91,346 55,638 91,600 2,083,564

1944 697,811 988,829 1,210,046 374,944 2,960,056 1,120,791 180,302 75,179 279,328 118,877 339,072 807,764 9,153,001

1945 1,360,813 947,759 1,396,792 2,651,857 799,862 606,883 565,860 455,583 371,333 566,454 134,058 494,043 10,351,298

1946 683,723 902,573 1,361,634 528,763 1,681,422 913,446 228,800 91,280 308,566 285,462 1,074,142 608,276 8,668,087

1947 1,021,423 316,048 841,163 450,068 1,037,319 367,815 103,779 362,201 134,267 74,139 91,540 239,018 5,038,781

1948 105,347 247,833 371,544 164,144 326,744 237,226 285,234 17,518 62,724 46,204 33,651 28,617 1,926,785

1949 73,299 246,415 513,006 813,322 1,088,457 523,414 224,777 37,650 106,283 289,020 206,512 273,644 4,395,800

1950 291,429 785,458 179,724 548,312 580,093 688,978 258,884 205,448 304,720 130,630 41,114 33,902 4,048,692

1951 22,751 51,052 62,265 81,725 181,931 378,543 38,860 32,973 80,029 33,721 24,397 33,560 1,021,806

1952 23,811 51,471 80,565 407,505 474,887 227,459 51,076 0 31,241 12,738 72,122 254,359 1,687,233

1953 295,455 128,159 273,244 107,243 1,854,229 117,121 306,022 128,445 130,089 471,850 230,681 574,864 4,617,402

1954 139,952 53,747 30,134 144,583 539,032 164,596 32,956 53,378 18,735 44,241 77,993 26,513 1,325,860

1955 34,234 265,409 82,311 326,100 556,197 424,031 139,828 87,582 202,309 641,589 62,171 31,807 2,853,568

1956 38,575 104,386 46,845 52,650 411,328 48,181 0 17,190 16,844 25,128 56,927 96,811 914,867

1957 11,249 246,535 239,378 2,012,501 6,356,862 2,068,318 614,135 179,320 105,194 1,886,910 1,096,498 487,500 15,304,401

1958 578,122 909,832 825,371 444,933 1,624,401 322,347 440,928 110,473 349,960 235,410 110,226 85,602 6,037,605

1959 63,664 320,009 124,577 890,542 573,965 524,766 313,052 155,751 62,645 1,731,057 485,234 682,079 5,927,341

1960 1,076,357 704,825 395,671 254,908 499,621 453,689 454,711 112,936 47,016 619,713 1,045,664 1,629,628 7,294,740

1961 2,386,761 2,077,292 766,970 328,072 212,953 1,117,943 1,056,455 269,405 807,886 373,894 395,180 416,670 10,209,482

1962 238,386 205,296 142,324 133,535 199,949 540,540 332,660 165,614 571,256 301,185 151,724 368,928 3,351,396

1963 192,980 208,948 103,935 286,782 195,064 216,421 87,411 24,670 26,386 47,303 109,506 59,127 1,558,534

1964 63,879 175,952 251,856 164,304 170,136 194,875 53,701 54,259 311,588 137,813 389,704 137,645 2,105,712

1965 501,382 1,139,666 389,262 493,818 3,529,953 1,041,236 196,884 163,634 152,211 181,623 413,595 477,701 8,680,965

1966 212,207 447,237 386,791 1,150,632 2,214,678 341,245 114,929 311,099 760,738 293,360 76,405 59,923 6,369,244

1967 72,743 53,872 62,496 161,697 215,655 291,282 191,355 54,686 137,072 70,468 252,708 148,530 1,712,563

1968 1,655,422 709,552 1,096,849 1,019,345 2,416,016 1,940,965 1,104,017 197,091 247,750 129,609 171,922 541,554 11,230,092

1969 181,117 672,181 1,045,344 1,502,523 1,753,511 305,154 126,158 111,636 185,342 145,015 180,855 393,570 6,602,406

1970 332,502 380,405 1,773,115 741,772 751,270 354,833 116,308 59,617 217,086 521,927 128,654 62,526 5,440,015

1971 58,955 54,005 62,413 92,707 170,520 133,926 224,025 430,181 299,845 389,925 266,443 868,325 3,051,270

1972 417,036 276,062 145,848 97,850 617,498 185,419 82,074 178,153 166,355 137,275 382,949 158,094 2,844,613

1973 552,725 601,721 1,029,568 1,436,967 927,200 1,714,632 439,071 168,972 288,636 1,620,001 507,607 425,220 9,712,320

1974 841,561 421,775 201,624 166,816 332,885 123,316 69,089 172,236 1,536,147 777,146 2,004,674 815,359 7,462,628

1975 531,784 1,394,469 486,914 671,522 1,695,468 1,244,990 527,384 282,466 169,447 103,894 104,349 96,658 7,309,345

1976 85,727 96,815 134,745 751,302 1,244,955 723,135 776,477 179,504 203,509 451,052 401,772 1,199,691 6,248,684

1977 323,102 1,143,267 695,947 2,165,941 1,002,423 390,954 139,702 65,244 98,458 52,795 59,425 61,890 6,199,148

1978 206,573 260,273 205,082 120,843 104,319 183,111 71,511 559,080 153,830 48,548 136,049 95,028 2,144,247

1979 701,835 640,934 1,142,089 1,285,909 1,815,319 2,011,865 502,267 422,703 427,089 108,713 75,286 175,494 9,309,503

1980 487,565 403,920 190,107 336,857 1,208,657 258,955 98,345 44,640 173,865 290,759 54,925 88,112 3,636,706

1981 66,039 87,262 223,909 195,296 299,897 2,293,187 504,814 119,164 243,473 1,275,408 815,940 146,977 6,271,367

1982 92,286 115,176 187,005 342,010 1,492,902 1,071,026 651,201 107,545 39,361 50,298 126,037 227,228 4,502,074

1983 219,921 718,146 793,784 276,500 1,032,128 394,457 103,517 218,740 145,652 142,075 73,798 108,897 4,227,617

1984 96,514 89,118 250,840 65,785 139,089 113,170 57,309 40,427 39,461 1,029,222 601,387 728,240 3,250,562

1985 726,941 626,922 1,086,374 462,385 431,489 322,877 143,217 58,291 53,810 417,446 767,134 1,144,965 6,241,851

1986 180,990 884,100 217,160 141,528 722,371 1,558,922 241,642 156,110 415,001 658,943 588,119 1,492,015 7,256,901

1987 679,717 680,381 1,081,759 355,005 572,037 2,813,698 551,885 201,865 146,816 78,617 142,715 293,739 7,598,234

1988 210,128 137,068 240,183 128,597 115,090 300,785 155,227 91,695 93,273 36,792 23,065 36,492 1,568,395

1989 143,601 295,805 319,845 321,358 1,451,993 1,419,647 377,298 377,605 162,549 61,764 53,921 26,836 5,012,222

1990 113,065 214,525 696,572 1,521,915 2,179,844 885,393 200,357 141,222 164,200 81,972 133,252 64,041 6,396,358

1991 1,652,592 703,014 283,866 1,050,496 861,082 838,275 226,245 247,632 239,783 451,621 476,809 3,426,567 10,457,982

1992 3,394,321 4,603,451 3,054,388 1,255,254 1,658,775 2,187,101 522,513 327,883 232,375 117,197 199,316 530,618 18,083,192

1993 682,580 753,214 1,294,015 966,391 1,300,141 1,291,780 347,931 116,203 80,736 331,637 214,069 134,439 7,513,136

1994 137,474 356,652 399,974 137,269 1,138,169 463,741 155,225 90,161 130,789 1,663,555 401,602 1,094,251 6,168,862

1995 1,113,428 349,166 1,024,366 1,101,250 1,133,876 892,112 269,002 797,222 218,285 152,338 95,323 251,802 7,398,170

1996 83,338 78,941 58,982 89,495 52,079 82,307 64,281 227,108 751,389 241,728 232,994 477,861 2,440,503

1997 493,637 1,945,129 2,338,184 1,912,946 1,269,150 1,179,514 497,421 216,589 177,798 238,925 123,557 775,925 11,168,775

1998 1,458,308 970,000 1,600,068 448,044 207,433 104,898 76,631 60,052 470,202 1,619,132 1,790,164 1,004,908 9,809,840

1999 368,104 510,377 364,145 277,475 301,848 326,588 127,012 51,882 35,545 27,061 24,002 35,289 2,449,328

2000 57,861 46,383 121,110 158,041 242,203 547,168 49,004 26,219 22,467 74,843 1,018,284 434,485 2,798,068

2001 963,620 804,458 1,908,036 656,357 482,079 411,175 126,776 99,813 684,136 320,436 404,400 1,153,447 8,014,733

2002 395,768 341,110 386,684 526,915 212,897 174,884 471,587 283,084 120,305 533,110 1,202,604 1,147,817 5,796,765

2003 614,406 1,046,644 961,942 246,709 166,027 286,876 115,251 48,946 199,836 508,353 247,741 126,831 4,569,562

2004 342,096 818,049 511,490 548,781 1,500,613 1,856,374 1,459,068 499,874 296,219 357,486 2,367,850 1,162,361 11,720,261

2005 661,903 1,133,569 1,301,572 398,874 249,499 165,318 95,617 627,817 179,515 90,359 62,459 68,184 5,034,686

2006 71,590 86,643 217,493 189,060 370,806 109,401 109,508 37,309 39,358 556,625 123,960 87,730 1,999,483

2007 1,373,215 195,755 1,586,286 1,042,397 2,423,186 3,385,534 3,476,078 1,014,638 542,178 309,071 298,061 237,752 15,884,151

2008 225,779 306,406 569,542 381,139 620,992 165,975 63,201 184,601 127,015 66,793 96,398 51,474 2,859,315

2009 41,869 49,534 143,151 539,715 494,900 67,910 39,395 37,819 271,887 1,437,372 815,375 551,439 4,490,366

2010 675,719 1,711,158 1,091,407 723,779 501,120 455,906 417,879 100,002 669,301 143,470 69,456 95,689 6,654,886

2011 156,560 89,531 69,158 59,383 85,584 46,439 28,739 13,515 17,575 116,739 28,243 104,894 816,360

2012 592,997 949,755 1,540,770 599,567 190,215 90,878 166,694 30,838 44,410 64,735 22,067 28,740 4,321,666

2013 239,897 64,119 63,573 77,900 132,279 50,973 63,464 15,660 42,409 354,234 867,386 295,613 2,267,507

2014 119,817 70,011 112,017 62,091 509,755 417,754 137,991 35,813 91,876 76,625 128,887 137,335 1,899,972

2015 546,362 158,024 1,053,696 724,953 4,016,649 2,514,231 943,647 247,623 147,759 867,318 2,152,948 1,917,924 15,291,134

Min 11,249 46,383 30,134 52,650 52,079 46,439 0 0 16,844 12,738 22,067 26,513 816,360

Max 3,394,321 4,603,451 3,054,388 2,651,857 6,356,862 3,385,534 3,476,078 1,014,638 1,536,147 1,886,910 2,367,850 3,426,567 18,083,192

Average 491,095 558,148 625,790 597,048 1,005,106 740,739 350,836 182,120 240,482 389,919 405,771 480,578 6,067,632
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Appendix B - Naturalized Flows

NATURALIZED FLOW -BRGM73 Gage Name Brazos River at Gulf of Mexico

ADJUSTED FOR NEGATIVE INCREMENTAL FLOWS Gage Number ---

UNITS: ACRE-FEET

JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ANNUAL

1940 52,435 156,451 44,397 204,338 326,624 676,110 1,350,845 262,306 112,439 68,627 1,465,291 3,321,573 8,041,437

1941 1,213,863 1,384,529 1,667,737 1,267,352 2,860,812 2,165,748 1,177,736 372,469 378,505 788,422 667,985 173,201 14,118,359

1942 143,269 113,252 101,820 2,190,078 2,008,013 1,340,816 395,969 121,024 880,186 736,070 419,403 255,371 8,705,271

1943 347,221 124,887 237,810 319,334 231,459 275,055 175,693 93,454 65,194 89,940 103,861 102,378 2,166,287

1944 725,439 978,852 1,211,687 369,010 2,937,553 1,103,158 177,437 74,333 275,959 117,284 338,779 802,254 9,111,743

1945 1,346,703 937,204 1,373,932 2,622,891 793,495 598,368 556,764 482,607 368,607 565,335 132,005 504,048 10,281,959

1946 693,956 898,515 1,343,656 520,986 1,675,538 928,244 231,980 90,186 322,020 282,622 1,102,938 605,123 8,695,763

1947 1,023,791 311,371 829,290 443,093 1,040,244 362,033 102,851 357,926 132,047 72,912 93,768 247,681 5,017,007

1948 107,659 250,416 370,429 161,723 325,805 233,302 280,528 17,228 61,685 45,438 33,517 28,144 1,915,873

1949 72,284 254,673 506,624 819,335 1,070,737 515,228 226,467 50,460 105,159 329,936 203,269 299,724 4,453,895

1950 294,044 786,123 176,788 543,836 571,181 686,424 257,488 202,921 300,237 128,873 40,746 33,685 4,022,347

1951 23,268 50,925 66,152 80,916 179,639 373,203 38,726 32,977 80,998 33,537 24,776 33,419 1,018,536

1952 23,736 55,083 79,740 428,007 480,497 225,291 51,016 239 30,874 12,619 74,646 256,378 1,718,125

1953 290,974 128,503 268,906 105,525 1,856,530 115,214 301,064 159,028 151,069 464,426 232,905 584,969 4,659,115

1954 140,604 52,937 29,635 142,189 532,042 161,885 32,616 52,744 18,469 43,560 76,705 26,074 1,309,460

1955 36,062 278,368 80,948 320,854 552,877 417,240 140,323 86,929 200,675 631,019 61,142 31,281 2,837,718

1956 42,291 105,318 46,069 52,053 405,711 48,126 4 16,931 16,698 24,712 55,984 95,248 909,145

1957 11,063 242,485 264,740 2,006,788 6,254,458 2,037,741 604,038 176,406 108,549 1,894,531 1,099,512 479,585 15,179,896

1958 582,644 903,330 811,839 437,671 1,597,865 317,388 433,927 108,930 351,102 235,021 108,581 84,632 5,972,930

1959 63,014 360,217 123,043 907,090 570,258 516,392 309,812 171,478 62,089 1,759,733 503,471 685,536 6,032,134

1960 1,064,750 702,714 389,383 254,016 491,675 548,259 448,257 120,958 46,535 628,036 1,031,805 1,627,095 7,353,482

1961 2,361,162 2,061,863 754,472 324,293 209,864 1,148,065 1,076,575 265,226 831,285 367,883 397,565 413,521 10,211,773

1962 234,475 201,903 139,974 132,342 199,199 534,154 328,518 163,055 567,597 296,396 150,215 383,414 3,331,241

1963 204,555 209,640 102,298 282,110 191,908 215,274 88,044 24,445 26,070 46,589 107,994 63,600 1,562,527

1964 65,489 183,422 262,254 161,870 167,660 192,765 53,150 53,706 310,518 138,783 386,995 144,846 2,121,457

1965 505,601 1,133,378 382,904 485,879 3,475,436 1,026,584 194,336 161,468 150,154 183,315 429,208 482,805 8,611,068

1966 217,504 459,151 381,241 1,161,613 2,208,600 337,332 114,036 307,928 754,875 288,836 75,162 59,015 6,365,294

1967 73,655 53,722 61,655 160,375 216,037 286,896 189,924 66,817 142,324 75,257 248,615 153,000 1,728,278

1968 1,644,029 701,649 1,081,614 1,005,096 2,399,112 1,952,695 1,089,001 194,584 248,277 130,597 171,169 536,966 11,154,788

1969 182,692 690,291 1,041,151 1,480,485 1,758,718 300,486 124,245 110,441 183,122 144,962 178,547 392,891 6,588,032

1970 329,612 380,293 1,755,959 731,656 748,603 351,015 114,827 59,166 223,000 552,975 126,924 61,524 5,435,553

1971 58,023 53,596 61,413 92,021 168,214 132,175 220,973 441,822 349,408 388,961 262,152 865,178 3,093,935

1972 417,673 284,652 145,560 98,148 637,189 186,082 82,005 177,455 164,346 137,037 392,903 155,700 2,878,751

1973 557,186 611,154 1,033,231 1,460,641 913,756 1,748,457 438,135 167,971 330,944 1,637,800 502,659 419,641 9,821,572

1974 869,315 414,992 206,659 165,652 342,202 122,630 69,257 172,569 1,530,830 771,567 2,010,605 810,955 7,487,233

1975 525,623 1,372,927 478,851 664,682 1,697,657 1,239,409 519,459 280,191 167,144 103,107 105,895 104,739 7,259,685

1976 84,307 95,212 132,514 739,919 1,231,162 726,831 768,230 176,531 200,256 445,434 399,157 1,219,607 6,219,161

1977 318,935 1,134,116 684,422 2,140,949 986,385 385,119 138,454 65,016 99,480 51,921 59,742 61,038 6,125,577

1978 228,370 267,115 201,686 119,184 102,794 188,379 71,451 549,844 155,567 53,028 144,264 95,835 2,177,516

1979 726,380 647,414 1,129,026 1,294,712 1,798,515 1,979,750 496,375 417,860 506,916 106,913 74,043 183,956 9,361,858

1980 496,992 398,763 189,579 331,411 1,192,503 255,262 97,683 45,323 172,103 286,256 54,136 86,774 3,606,785

1981 65,871 86,196 220,653 192,360 310,852 2,269,340 523,388 141,074 267,003 1,280,508 808,160 144,624 6,310,029

1982 90,846 118,104 184,092 340,954 1,518,434 1,054,694 642,618 106,084 38,709 49,465 146,940 227,235 4,518,175

1983 223,400 733,742 790,420 272,094 1,021,162 390,096 125,007 279,049 184,008 139,843 82,659 107,288 4,348,769

1984 96,547 88,362 246,687 64,835 138,689 112,593 57,323 42,785 38,844 1,067,912 594,603 717,845 3,267,024

1985 721,752 621,817 1,084,812 458,288 425,222 319,768 141,812 57,752 54,124 413,274 818,887 1,145,324 6,262,832

1986 177,993 869,463 213,564 139,309 713,848 1,557,012 238,405 155,395 417,013 685,764 602,745 1,510,474 7,280,984

1987 675,780 687,967 1,064,547 349,126 566,485 2,815,109 548,728 198,794 144,590 77,315 143,159 300,750 7,572,351

1988 207,890 134,798 239,935 131,421 114,301 296,182 156,118 90,640 91,728 36,447 22,683 35,888 1,558,031

1989 146,713 290,976 316,474 320,302 1,447,753 1,397,589 372,417 403,962 159,857 60,741 53,822 26,392 4,996,998

1990 111,953 222,209 689,498 1,502,635 2,147,461 870,731 197,057 138,883 161,481 80,993 131,203 62,980 6,317,085

1991 1,647,011 698,960 280,212 1,053,361 847,308 840,028 224,839 245,640 236,198 444,142 471,430 3,406,020 10,395,148

1992 3,363,836 4,569,617 3,020,474 1,262,132 1,634,164 2,161,399 515,775 322,883 229,240 115,256 209,589 527,905 17,932,269

1993 686,213 750,269 1,290,539 963,796 1,298,835 1,320,978 342,232 114,304 79,601 326,145 219,809 136,152 7,528,872

1994 136,149 353,939 394,776 137,384 1,144,355 459,405 152,654 89,711 136,321 1,693,732 394,951 1,085,581 6,178,959

1995 1,117,771 345,148 1,017,294 1,097,626 1,122,102 885,749 266,954 785,027 214,670 150,054 96,765 269,208 7,368,369

1996 82,527 77,994 58,215 88,013 51,217 85,015 63,422 227,881 749,043 238,063 230,855 473,075 2,425,321

1997 492,657 1,923,397 2,323,127 1,915,234 1,256,022 1,162,774 489,272 213,105 200,339 257,155 124,594 772,975 11,130,650

1998 1,441,592 963,285 1,573,648 440,624 203,998 103,161 75,362 62,019 494,214 1,600,568 1,792,387 993,506 9,744,364

1999 369,927 501,925 370,509 272,880 296,849 325,449 125,445 51,023 34,956 26,613 23,605 34,705 2,433,885

2000 56,903 45,615 119,104 161,402 243,744 538,107 48,192 25,785 22,095 73,633 1,030,629 430,520 2,795,729

2001 955,596 791,136 1,892,301 645,543 474,368 410,407 124,677 118,612 704,704 328,839 398,986 1,153,471 7,998,639

2002 389,214 335,461 380,281 528,294 209,371 173,759 477,630 292,778 120,705 567,750 1,217,522 1,140,869 5,833,634

2003 606,822 1,035,937 949,995 242,903 163,278 282,875 113,963 48,135 202,964 501,191 274,753 127,137 4,549,954

2004 363,269 824,671 504,207 540,994 1,517,273 1,871,636 1,436,335 492,441 291,314 356,416 2,395,660 1,143,417 11,737,633

2005 651,794 1,139,034 1,293,683 392,269 249,788 162,580 95,467 620,268 176,542 88,863 61,425 69,039 5,000,751

2006 71,099 85,208 216,214 188,604 365,154 107,920 121,058 36,691 38,706 625,066 122,859 87,541 2,066,121

2007 1,380,002 192,513 1,570,261 1,034,123 2,388,526 3,332,383 3,474,365 1,005,486 535,257 313,040 296,950 234,487 15,757,394

2008 240,864 307,141 563,006 374,827 610,708 163,226 62,154 181,948 125,966 65,691 97,925 50,622 2,844,079

2009 41,176 48,714 144,315 559,515 486,704 66,785 38,743 37,193 268,660 1,428,010 802,280 568,069 4,490,163

2010 669,835 1,690,574 1,073,333 711,793 521,835 454,254 443,173 99,525 660,246 141,094 68,306 97,716 6,631,684

2011 155,239 88,048 68,013 58,400 84,167 45,670 28,263 13,291 17,284 115,085 27,775 103,837 805,071

2012 597,573 953,634 1,531,044 589,638 193,899 91,258 174,406 30,327 46,125 64,578 21,702 28,264 4,322,449

2013 246,205 63,057 62,520 78,157 136,056 50,129 62,413 15,401 42,251 357,220 864,435 290,721 2,268,564

2014 118,134 68,999 114,424 61,063 522,059 411,604 137,914 35,382 98,732 76,587 126,786 144,868 1,916,551

2015 545,802 155,407 1,055,916 758,882 4,030,133 2,479,500 928,020 243,522 154,972 892,202 2,125,037 1,895,809 15,265,201

Min 11,063 45,615 29,635 52,053 51,217 45,670 4 239 16,698 12,619 21,702 26,074 805,071

Max 3,363,836 4,569,617 3,020,474 2,622,891 6,254,458 3,332,383 3,474,365 1,005,486 1,530,830 1,894,531 2,395,660 3,406,020 17,932,269

Average 491,403 556,510 620,647 594,196 998,219 737,155 349,919 183,892 245,023 393,415 408,565 480,483 6,059,425
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Appendix C 

Comparisons with Historical Gaged Flows 

The following tables show the historical and naturalized minimum, 10th percentile, 25th 

percentile, 50th percentile (median), 75th percentile, 90th percentile, and maximum monthly 

flows for each primary control point.  The values in these tables are based on the period of 

historical flow data only, so the historical and naturalized values are directly comparable.  (In 

other words, the naturalized data are not for the entire 1940-2015 period unless historical data 

are available for the entire period.) 
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Appendix D 

Comparisons of Naturalized Flows with Each Other 

The following table summarizes the comparison of naturalized flows from this study with flows 

for other primary control points.  The R2 values shown in the table are for a linear regression 

with zero intercept.   
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Appendix E 

Information on Flow Naturalization 

Tables E-1 and E-2 list wastewater dischargers in the Brazos River Basin for which data were 

provided by TCEQ.  Table E-3 summarizes the methodology used to determine reservoir content 

change.  Table E-4 gives the location of evaporation and precipitation stations near major 

reservoirs.  Where available, these data were used to calculate net reservoir evaporation.  

Where these data were not available, Texas Water Development Board quadrangle data were 

used.  Table E-5 summarizes the methodology used to calculate net reservoir evaporation using 

the quadrangle data.  Table E-6 gives the methodology used to calculate quadrangle runoff, 

which is a factor used to correct for the portion of rainfall that would have become runoff in the 

absence of a reservoir. 

 

 





Primary 

Control 

Point

TPDES Number Name County

Permitted 

Flow 

(MGD)

Use in 

Drought 

Study
WRSP02 WQ0010537001 City of Plainview Hale 3.3 Yes

BSLU07 WQ0001895000 City of Lubbock Lubbock 0.79 No

BSLU07 WQ0010207001 City of Littlefield Lamb 1.25 No

DMAS09 WQ0010778001 Town of Ransom Canyon Lubbock 0.41 No

DMAS09 WQ0013048001 City of Post Garza 0.5 No

BRSE11 WQ0010102001 City of Goree Knox 0.055 No

BRSE11 WQ0010228002 City of Munday Knox 0.2 No

BRSE11 WQ0010416001 City of Knox City Knox 0.2 No

MSMN12 WQ0010281001 City of Seymour Baylor 0.35 No

CFHA14 WQ0010373002 City of Sweetwater Nolan 0.2 No

CFHA14 WQ0010786002 City of Merkel Taylor 0.32 No

CAST17 WQ0010491002 City of Hamlin Jones 0.32 No

CFFG18 WQ0010334004 City of Abilene (Hamby Plant) Jones 22 Yes

CFFG18 WQ0010472002 City of Stamford Jones 0.56 No

CFFG18 WQ0010728001 City of Haskell Haskell 0.7 No

HCAL19 WQ0010035001 City of Albany Shackelford 0.29 No

HCAL19 WQ0010037001 City of Baird Callahan 0.4 No

HCAL19 WQ0010037003 City of Baird Callahan 0.2 No

BSBR20 WQ0010424001 City of Cisco Eastland 0.44 No

BSBR20 WQ0010424002 City of Cisco Eastland 0.3 No

BSBR20 WQ0010424002 City of Cisco Eastland 0.3 No

CFEL22 WQ0010040001 City of Breckenridge WWTP Stephens 0.95 No

CFEL22 WQ0010469002 City of Throckmorton Throckmorton 0.12 No

SHGR26 WQ0010487001 City of Graham WWTP Young 2.1 Yes

SHGR26 WQ0002461000 Sportsmans World MUD WTP Palo Pinto 0.8 No

BRPP27 WQ0002789000 Double Diamond (The Cliffs WWTP) Palo Pinto 0.06 No

PPSA28 WQ0011557001 City of Ranger (Ranger WWTP) Eastland 0.55 No

PPSA28 WQ0011557003 City of Ranger Eastland 0.55 No

PPSA28 WQ0011557004 City of Ranger Eastland 0.35 No

BRDE29 WQ0010585001 City of Mineral Wells (Pollard Creek WWTP) Palo Pinto 2.35 Yes

BRDE29 WQ0010585004 City of Mineral Wells (Willow Creek WWTP) Parker 1.26 No

BRDE29 WQ0010722001 City of Graford Palo Pinto 0.111 No

BRGR30 WQ0002625000 City of Granbury Hood 0.125 No

BRGR30 WQ0002889000 Authority SWATs Hood 2.5 Yes

BRGR30 WQ0010178002 City of Granbury (WWTP) Hood 2 Yes

BRGR30 WQ0011208001 Acton MUD (Decordova Bend WWTP) Hood 0.6 No

BRGR30 WQ0011415001 Acton MUD (Pecan Plantation WWTP) Hood 0.487 No

BRGR30 WQ0014212001 Acton MUD Hood 0.82 No

NRBL32 WQ0010006001 City of Cleburne WWTP Johnson 7.5 Yes

NRBL32 WQ0010006001 City of Cleburne WWTP Johnson 7.5 No

NRBL32 WQ0010006002 City of Cleburne Johnson 0.05 No

NRBL32 WQ0010542001 City of Godley Johnson 0.36 No

BRAQ33 WQ0010177001 City of Glen Rose WWTP Somervell 0.6 No

BRAQ33 WQ0011408002 City of Whitney (Polk Street WWTP) Hill 0.4 No

AQAQ34 WQ0010423001 City of Itasca WWTP Hill 0.378 No

AQAQ34 WQ0010630001 City of Hillsboro (WWTP) Hill 1.81 No

AQAQ34 WQ0010630001 City of Hillsboro Hill 1.36 No

NBHI35 WQ0010188001 City of Hico WWTP Hamilton 0.25 No

NBHI35 WQ0010290001 City of Stephenville (Stephenville WWTP) Erath 3 Yes

NBCL36 WQ0010043001 City of Clifton WWTP Bosque 0.65 No

NBCL36 WQ0010113002 City of Meridian WWTP Bosque 0.45 No

NBCL36 WQ0011565001 City of Iredell Bosque 0.05 No

BOWA40 WQ0010219002 City of McGregor (South WWTP) Mclennan 1.1 No

BOWA40 WQ0010307001 City of Valley Mills Bosque 0.36 No

BRHB42 WQ0010110002 City of Marlin WWTP Falls 2 Yes

BRHB42 WQ0010544001 City of West WWTP Mclennan 0.45 No

BRHB42 WQ0010645001 City of Mart Mclennan 0.35 No

BRHB42 WQ0011071001 City of Waco WMRSS (Waco Metropolitan Area Regional WWTP) Mclennan 37.8 Yes

BRHB42 WQ0012195001 City of Lorena WWTP Mclennan 0.15 No

BRHB42 WQ0003466000 City of Robinson Mclennan 1 No

LEDL43 WQ0010637001 City of Eastland WWTP Eastland 0.9 No

Table E-1

Municipal Wastewater Effluent Discharges in the Brazos Basin
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LEHS45 WQ0010078001 City of DeLeon WWTP Comanche 0.295 No

LEHS45 WQ0014544001 Upper Leon MWD WWTP Comanche 0.065 No

LEHM46 WQ0010405001 City of Dublin WWTP Erath 0.45 No

LEHM46 WQ0010719001 City of Comanche WWTP Comanche 0.595 No

LEGT47 WQ0010176002 City of Gatesville (Stillhouse Branch) Coryell 2.2 Yes

LEGT47 WQ0010492002 City of Hamilton Hamilton 0.88 No

LEBE49 WQ0002230000 US Dept. of the Army Bell 0.06 No

LEBE49 WQ0002233000 US Dept. of the Army Bell 0 No

LEBE49 WQ0002233000 US Dept. of the Army Bell 0 No

LEBE49 WQ0002233000 US Dept. of the Army Bell 0 No

LEBE49 WQ0002233000 US Dept. of the Army Coryell 0 No

LEBE49 WQ0010045003 City of Copperas Cove (South WWTP) Coryell 2.5 Yes

LEBE49 WQ0010045004 City of Copperas Cove (Northeast WWTP) Coryell 2.5 Yes

LEBE49 WQ0010045005 City of Copperas Cove (Northwest WWTP) Coryell 4 Yes

LEBE49 WQ0010176001 City of Gatesville (Leon Plant WWTP) Coryell 1.5 No

LEBE49 WQ0010225001 City of Moody WWTP Mclennan 0.2 No

LEBE49 WQ0010351001 Bell County WCID #1 WWTP Bell 0.9 No

LEBE49 WQ0012096001 North Forth Hood WWTP Coryell 0.25 No

LAKE50 WQ0010205002 City of Lampasas (Henderson WWTF) Lampasas 1.5 No

LRLR53 WQ0010797001 Bell County WCID #3 Bell 0.675 No

LRLR53 WQ0010944001 City of Florence WWTP Williamson 0.25 No

LRLR53 WQ0011318001 Authority TBRSS (Temple Belton Regional WWTP) Bell 10 Yes

LRLR53 WQ0013358001 Universal Services Fort Hood WWTP Bell 0.09 No

LRLR53 WQ0010351002 Bell County WCID #1 Bell 18 Yes

LRLR53 WQ0010351003 Bell County WCID #1 WWTP 2 Bell 6 Yes

LRLR53 WQ0010155001 City of Harker Heights WWTP Bell 3 Yes

LRLR53 WQ0011090001 Bell County WCID #2 (Academy WWTP) Bell 0.094 No

LRLR53 WQ0011091001 Bell County WCID #2 (Little River WWTP) Bell 0.16 No

SGGE55 WQ0014477001 Liberty Hill Regional WWTP Williamson 0.4 No

GAGE56 WQ0010489002 City of Georgetown (San Gabriel WWTP) Williamson 2.5 Yes

GALA57 WQ0010489003 City of Georgetown (Dove Springs WWTP) Williamson 2.5 Yes

GALA57 WQ0010489005 City of Georgetown (Pecan Branch WWTP) Williamson 3 Yes

GALA57 WQ0010489006 City of Georgetown Williamson 0.4 No

GALA57 WQ0010891001 City of Granger Williamson 0.2 No

LRCA58 WQ0010004001 City of Cameron (Cameron WWTP) Milam 0.96 No

LRCA58 WQ0010264001 Authority/LCRA BCRWSS West (Brushy Creek Regional WWTP) Williamson 3 Yes

LRCA58 WQ0010264002 Authority/LCRA BCRWSS East (Brushy Creek Regional WWTP East) Williamson 21.5 Yes

LRCA58 WQ0010299001 City of Taylor (Mustang Creek WWTP) Williamson 4 Yes

LRCA58 WQ0010880001 City of Bartlett WWTP Bell 0.325 No

LRCA58 WQ0010897001 City of Holland WWTP Bell 0.2 No

LRCA58 WQ0011324001 City of Hutto Williamson 0.2 No

LRCA58 WQ0011459001 Anderson Mill MUD (Anderson Mill WWTP) Williamson 0.99 No

LRCA58 WQ0011865001 Brushy Creek MUD Williamson 0 No

LRCA58 WQ0012308001 City of Cedar Park (Water Reclamation) Williamson 2.5 Yes

LRCA58 WQ0012644001 City of Leander WWTP Williamson 2.25 Yes

LRCA58 WQ0013031001 Block House MUD Williamson 0 No

LRCA58 WQ0013866001 Forest Creek Utility  Company Inc. Williamson 0.8 No

BRBR59 WQ0010046002 City of Hearne WWTP 2 Robertson 1.2 No

BRBR59 WQ0010095001 City of Calvert  WWTP Robertson 0.25 No

BRBR59 WQ0010440001 City of Franklin Robertson 0.3 No

BRBR59 WQ0010470002 City of Temple (Doshier Farm WWTP) Bell 7.5 Yes

BRBR59 WQ0010731001 City of Rosebud WWTP Falls 0.25 No

BRBR59 WQ0010917001 City of Bremond Robertson 0.12 No

BRBR59 WQ0011263001 City of Troy WWTP Bell 0.309 No

MYDB60 WQ0010016001 City of Lexington WWTP Lee 0.2 No

EYDB61 WQ0010658001 City of Rockdale WWTP Milam 1.25 No

YCSO62 WQ0010456001 City of Giddings (North WWTP) Lee 0.7 No

DCLY63 WQ0010813001 City of Caldwell Burleson 0.711 No

NAGR64 WQ0010717001 TX Dept MHMR (Mexia State School) Limestone 0.45 No

BGFR65 WQ0010300001 City of Teague West WWTP Freestone 0.21 No

NAEA66 WQ0010182001 City of Groesbeck Limestone 0.525 No

NAEA66 WQ0010222001 City of Mexia WWTP Limestone 2 Yes

BRHE68 WQ0002585000 Texas A&M University (Brayton Fire Training School) Brazos 2 Yes

BRHE68 WQ0010024006 City of College Station (Carters Creek WWTP) Brazos 9.50 Yes

BRHE68 WQ0010231001 City of Navasota (Old WWTP) Grimes 1.8 No
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BRHE68 WQ0010231001 City of Navasota (Old WWTP) Grimes 1.8 No

BRHE68 WQ0010371001 City of Somerville WWTP Burleson 0.3 No

BRHE68 WQ0010388001 City of Brenham WWTP Washington 3.55 Yes

BRHE68 WQ0010426001 City of Bryan (Burton Creek WWTP) Brazos 8 Yes

BRHE68 WQ0010426001 City of Bryan (Burton Creek WWTP) Brazos 8 Yes

BRHE68 WQ0010426002 City of Bryan (Still Creek WWTP) Brazos 4 Yes

BRHE68 WQ0010426003 City of Bryan (Turkey Creek WWTP) Brazos 0.75 No

BRHE68 WQ0010968003 Texas A&M University (TAMU Main Campus WWTP) Brazos 4 Yes

BRHE68 WQ0012458002 Texas Dept. of Criminal Justice (Luther WWTP) Grimes 0.25 No

BRHE68 WQ0013743001 Texas Dept. of Criminal Justice (Pack Unit WWTP) Grimes 0.5 No

BRHE68 WQ0010024003 City of College Station (Lick Creek WWTP) Brazos 2 Yes

MCBL69 WQ0010385002 City of Bellville WWTP Austin 0.95 No

BRRI70 WQ0010001001 Brookshire MWD WWTP Waller 0.65 No

BRRI70 WQ0010258001 City of Richmond (Richmond North Second Street WWTP) Fort Bend 1 No

BRRI70 WQ0010276001 City of Sealy (Allens Creek WWTP) Austin 0.975 No

BRRI70 WQ0010607003 City of Rosenberg (Plant NO 1A WWTP) Fort Bend 2 Yes

BRRI70 WQ0010765001 City of Wallis WWTP Austin 0.2 No

BRRI70 WQ0013314001 City of Fulshear WWTP Fort Bend 0.1 No

BRRI70 WQ0010948001 City of Hempstead WWTP Waller 0.6 No

BRRI70 WQ0011275002 Prairie View A&M University WWTP Waller 2 Yes

BGNE71 WQ0010607002 City of Rosenberg WWTP 2 Fort Bend 4.5 Yes

BGNE71 WQ0010607004 City of Rosenberg WWTP 3 Fort Bend 0.025 No

BRRO72 WQ0010258003 City of Richmond (SW WWTP, Richmond Regional WWTP) Fort Bend 1.5 No

BRRO72 WQ0010986001 Texas Department of Criminal Justice - Central Fort Bend 0.45 No

BRRO72 WQ0011046001 Quail Valley UD WWTP Fort Bend 4 Yes

BRRO72 WQ0011317001 SLRSS (Sugarland North WWTP) Fort Bend 6 Yes

BRRO72 WQ0011475001 Texas Department of Criminal Justice - Jester I Fort Bend 0.315 No

BRRO72 WQ0011475003 Texas Department of Criminal Justice - Jester III Fort Bend 0.75 No

BRRO72 WQ0011655001 Pecan Grove MUD Fort Bend 1.9 No

BRRO72 WQ0012806001 First Colony MUD 009 Fort Bend 0.3 No

BRRO72 WQ0012833002 City of Sugarland (South WWTP) Fort Bend 7.5 Yes

BRRO72 WQ0012833003 City of Sugarland Fort Bend 0 No

BRRO72 WQ0013051002 Fort Bend Co. MUD 081 Fort Bend 0.325 No

BRRO72 WQ0013845001 Fort Bend Co. MUD 001 Fort Bend 0.5 No

BRRO72 WQ0013873001 Missouri City Steep Bank Flat Bank WWTP Fort Bend 1.5 No

BRRO72 WQ0013940001 Royal Lakes Limited Fort Bend 0.2 No

BRRO72 WQ0013976001 Fort Bend Co. MUD 116 Fort Bend 0.5 No

BRRO72 WQ0014100001 AFB/Johnson North L.L.C. Fort Bend 0.902 No

BRRO72 WQ0014118001 Sienna Plantation MUD 1 Fort Bend 1.2 No

BRRO72 WQ0014140001 Fort Bend MUD 116 Fort Bend 0.98 No

BRRO72 WQ0011971001 Plantation MUD Fort Bend 0.44 No

BRRO72 WQ0013355001 Fort Bend MUD 106 Fort Bend 1.35 No

BRRO72 WQ0013628001 Fort Bend MUD 112 (New Territory North Regional WWTP) Fort Bend 2.5 Yes

BRRO72 WQ0011317001 SLRSS (Sugarland North WWTP) Fort Bend 6 Yes

BRGM73 WQ0010047001 City of Lake Jackson WWTP Brazoria 5.85 Yes

BRGM73 WQ0010312001 City of West Columbia WWTP Brazoria 1.6 No

BRGM73 WQ0010882001 City of Freeport (Central WWTP) Brazoria 2.25 Yes

Table E-1 Page 4 of 13



P
ri

m
a
ry

 

C
o

n
tr

o
l 

P
o

in
t

T
P

D
E

S
 N

u
m

b
e
r

N
a
m

e
C

o
u

n
ty

P
e
rm

it
te

d
 

F
lo

w
 (

M
G

D
)

U
s
e
 i

n
 

D
ro

u
g

h
t 

S
tu

d
y

N
o

te
s

B
S

L
U

0
7

W
Q

0
0
0
1
9
2
0
0
0
0

P
la

in
s
 C

o
o
p
e
ra

ti
v
e
 O

il 
M

ill
L
u
b
b
o
c
k

#
N

/A
N

o

C
F

H
A

1
4

W
Q

0
0
0
2
9
6
3
0
0
0

E
n
c
o
g
e
n
 O

n
e
 P

a
rt

n
e
rs

, 
L
td

.
N

o
la

n
#
N

/A
N

o

P
P

S
A

2
8

W
Q

0
0
0
1
9
0
3
0
0
0

B
ra

z
o
s
 E

le
c
tr

ic
 P

o
w

e
r 

C
o
o
p
 I

n
c
.

P
a
lo

 P
in

to
#
N

/A
N

o
O

n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

P
P

S
A

2
8

W
Q

0
0
0
1
9
0
3
0
0
0

B
ra

z
o
s
 E

le
c
tr

ic
 P

o
w

e
r 

C
o
o
p
 I

n
c
.

P
a
lo

 P
in

to
#
N

/A
N

o

B
R

D
E

2
9

W
Q

0
0
0
3
9
5
7
0
0
0

V
u
lc

a
n
 M

a
te

ri
a
ls

 C
o
.

P
a
rk

e
r

3
.6

N
o

U
s
e
 i
f 

d
a
ta

 a
v
a
ila

b
le

B
R

G
R

3
0

W
Q

0
0
0
1
4
0
1
0
0
0

U
n
im

in
 C

o
rp

.
S

o
m

e
rv

e
ll

0
.5

N
o

B
R

G
R

3
0

W
Q

0
0
0
1
4
0
1
0
0
0

U
n
im

in
 C

o
rp

.
S

o
m

e
rv

e
ll

#
N

/A
N

o

B
R

G
R

3
0

W
Q

0
0
0
2
1
7
0
0
0
0

T
x
i 
O

p
e
ra

ti
o
n
s
 L

.P
.

P
a
rk

e
r

3
.6

N
o

U
s
e
 i
f 

d
a
ta

 a
v
a
ila

b
le

B
R

G
R

3
0

W
Q

0
0
0
2
1
7
0
0
0
0

T
x
i 
O

p
e
ra

ti
o
n
s
 L

.P
.

P
a
rk

e
r

2
.7

N
o

U
s
e
 i
f 

d
a
ta

 a
v
a
ila

b
le

B
R

G
R

3
0

W
Q

0
0
0
2
1
7
0
0
0
0

T
x
i 
O

p
e
ra

ti
o
n
s
 L

.P
.

P
a
rk

e
r

1
.3

5
N

o

B
R

G
R

3
0

W
Q

0
0

D
e
c
o
rd

o
v
a
 S

te
a
m

 E
le

c
tr

ic
 S

ta
ti
o
n

H
o
o
d

1
0
4
1
.4

8
N

o
O

n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

B
R

G
R

3
0

W
Q

0
0

A
E

S
 W

o
lf
 H

o
llo

w
 P

o
w

e
r 

P
la

n
t

H
o
o
d

1
.1

N
o

N
R

B
L
3
2

W
Q

0
0
0
0
7
4
0
0
0
0

B
u
rl

in
g
to

n
 N

o
rt

h
e
rn

 &
 S

a
n
ta

 F
e
 R

a
ilw

a
y
 C

o
.

J
o
h
n
s
o
n

0
.3

N
o

B
R

A
Q

3
3

W
Q

0
0
0
1
8
5
4
0
0
0

C
o
m

m
a
n
c
h
e
 P

e
a
k
 N

u
c
le

a
r 

P
o
w

e
r 

P
la

n
t

S
o
m

e
rv

e
ll

3
1
6
8

N
o

O
n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

B
R

A
Q

3
3

W
Q

0
0
0
1
8
5
4
0
0
0

C
o
m

m
a
n
c
h
e
 P

e
a
k
 N

u
c
le

a
r 

P
o
w

e
r 

P
la

n
t

S
o
m

e
rv

e
ll

3
1
6
8

N
o

O
n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

B
R

A
Q

3
3

W
Q

0
0
0
3
8
7
4
0
0
0

T
e
x
a
s
 L

im
e
 C

o
.

J
o
h
n
s
o
n

0
.4

3
N

o

B
R

A
Q

3
3

W
Q

0
0

B
o
s
q
u
e
 C

o
u
n
ty

 P
o
w

e
r 

P
la

n
t 

B
o
s
q
u
e

1
.8

N
o

B
O

W
A

4
0

W
Q

0
0
0
3
8
2
1
0
0
0

S
a
n
d
e
rs

o
n
 F

a
rm

s
 I

n
c

B
ra

z
o
s

1
.7

N
o

B
R

H
B

4
2

W
Q

0
0
0
2
8
9
3
0
0
0

C
o
rn

e
rs

to
n
e
 C

 &
 M

 I
n
c
.

M
c
le

n
n
a
n

0
.3

6
N

o

B
R

H
B

4
2

W
Q

0
0

L
a
k
e
 C

re
e
k
 S

te
a
m

 E
le

c
tr

ic
 S

ta
ti
o
n

M
c
le

n
a
n

2
9
4

N
o

O
n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

B
R

H
B

4
2

W
Q

0
0

T
ra

d
in

g
h
o
u
s
e
 S

te
a
m

 E
le

c
tr

ic
 S

ta
ti
o
n

M
c
le

n
a
n

1
0
5
6

N
o

O
n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

B
R

B
R

5
9

W
Q

0
0
0
2
8
7
7
0
0
0

T
w

in
 O

a
k
s
 P

o
w

e
r 

S
ta

ti
o
n

R
o
b
e
rt

s
o
n

3
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
7
7
0
0
0

T
w

in
 O

a
k
s
 P

o
w

e
r 

S
ta

ti
o
n

R
o
b
e
rt

s
o
n

3
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
7
7
0
0
0

T
w

in
 O

a
k
s
 P

o
w

e
r 

S
ta

ti
o
n

R
o
b
e
rt

s
o
n

3
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

B
R

B
R

5
9

W
Q

0
0
0
2
8
8
1
0
0
0

P
h
ill

ip
s
 C

o
a
l 
C

o
. 

&
 K

ie
w

it
 T

e
x
a
s
 M

in
in

g
 C

o
.

R
o
b
e
rt

s
o
n

#
N

/A
N

o

M
Y

D
B

6
0

W
Q

0
0
0
0
3
9
5
0
0
8

A
lu

m
in

u
m

 C
o
m

p
a
n
y
 o

f 
A

m
e
ri

c
a

#
N

/A
N

o

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

T
a
b

le
 E

-2

O
th

e
r 

W
a
s
te

w
a
te

r 
D

is
c
h

a
rg

e
rs

 i
n

 t
h

e
 B

ra
z
o

s
 B

a
s
in

T
a

b
le

 E
-2

P
a

g
e

 5
 o

f 
1

3



P
ri

m
a
ry

 

C
o

n
tr

o
l 

P
o

in
t

T
P

D
E

S
 N

u
m

b
e
r

N
a
m

e
C

o
u

n
ty

P
e
rm

it
te

d
 

F
lo

w
 (

M
G

D
)

U
s
e
 i

n
 

D
ro

u
g

h
t 

S
tu

d
y

N
o

te
s

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

E
Y

D
B

6
1

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

M
ila

m
3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

Y
C

S
O

6
2

W
Q

0
0
0
0
3
9
5
0
0
0

A
lu

m
in

u
m

 C
o
. 

o
f 

A
m

e
ri

c
a
 (

R
o
c
k
d
a
le

 P
la

n
t)

L
e
e

3
2
6

N
o

M
in

in
g
 d

e
p
re

s
s
u
ri

z
a
ti
o
n
. 

 I
n
 m

o
s
t 

c
a
s
e
s
 n

o
 f

lo
w

 r
e
a
c
h
e
s
 r

iv
e
r.

N
A

E
A

6
6

W
Q

0
0
0
1
1
7
6
0
0
0

U
S

 S
ili

c
a
 C

o
.

L
im

e
s
to

n
e

0
.5

N
o

N
A

E
A

6
6

W
Q

0
0
0
1
1
7
6
0
0
0

U
S

 S
ili

c
a
 C

o
.

L
im

e
s
to

n
e

0
.5

N
o

N
A

E
A

6
6

W
Q

0
0
0
1
1
7
6
0
0
0

U
S

 S
ili

c
a
 C

o
.

L
im

e
s
to

n
e

0
.5

N
o

N
A

E
A

6
6

W
Q

0
0
0
1
1
7
6
0
0
0

U
S

 S
ili

c
a
 C

o
.

L
im

e
s
to

n
e

0
.5

0
N

o

N
A

E
A

6
6

W
Q

0
0
0
1
1
7
6
0
0
0

U
S

 S
ili

c
a
 C

o
.

L
im

e
s
to

n
e

0
.5

0
N

o

N
A

E
A

6
6

W
Q

0
0
0
2
4
3
0
0
0
0

L
im

e
s
to

n
e
 E

le
c
tr

ic
 G

e
n
e
ra

ti
n
g
 S

ta
ti
o
n

L
im

e
s
to

n
e

3
.5

9
7

N
o

U
s
e
 i
f 

d
is

c
h
a
rg

in
g
 >

 2
 M

G
D

N
A

E
A

6
6

W
Q

0
0
0
2
4
3
0
0
0
0

L
im

e
s
to

n
e
 E

le
c
tr

ic
 G

e
n
e
ra

ti
n
g
 S

ta
ti
o
n

F
re

e
s
to

n
e

3
.5

9
7

N
o

U
s
e
 i
f 

d
is

c
h
a
rg

in
g
 >

 2
 M

G
D

N
A

E
A

6
6

W
Q

0
0
0
2
4
3
0
0
0
0

L
im

e
s
to

n
e
 E

le
c
tr

ic
 G

e
n
e
ra

ti
n
g
 S

ta
ti
o
n

L
im

e
s
to

n
e

3
.5

9
7

N
o

U
s
e
 i
f 

d
is

c
h
a
rg

in
g
 >

 2
 M

G
D

N
A

E
A

6
6

W
Q

0
0
0
2
6
5
3
0
0
0

N
o
rt

h
w

e
s
te

rn
 R

e
s
o
u
rc

e
s
 C

o
.

L
e
o
n

#
N

/A
N

o

N
A

E
A

6
6

W
Q

0
0
0
2
6
5
3
0
0
0

N
o
rt

h
w

e
s
te

rn
 R

e
s
o
u
rc

e
s
 C

o
.

L
e
o
n

#
N

/A
N

o

N
A

E
A

6
6

W
Q

0
0
0
2
6
5
3
0
0
0

N
o
rt

h
w

e
s
te

rn
 R

e
s
o
u
rc

e
s
 C

o
.

L
e
o
n

#
N

/A
N

o

N
A

E
A

6
6

W
Q

0
0
0
2
6
5
3
0
0
0

N
o
rt

h
w

e
s
te

rn
 R

e
s
o
u
rc

e
s
 C

o
.

L
e
o
n

#
N

/A
N

o

N
A

E
A

6
6

W
Q

0
0
0
2
6
5
3
0
0
0

N
o
rt

h
w

e
s
te

rn
 R

e
s
o
u
rc

e
s
 C

o
.

L
e
o
n

#
N

/A
N

o

N
A

E
A

6
6

W
Q

0
0
0
2
6
5
3
0
0
0

N
o
rt

h
w

e
s
te

rn
 R

e
s
o
u
rc

e
s
 C

o
.

L
e
o
n

#
N

/A
N

o

N
A

E
A

6
6

W
Q

0
0
0
2
6
5
3
0
0
0

N
o
rt

h
w

e
s
te

rn
 R

e
s
o
u
rc

e
s
 C

o
.

L
e
o
n

#
N

/A
N

o

B
R

H
E

6
8

W
Q

0
0
0
1
3
9
3
0
0
0

E
lf
 A

to
c
h
e
m

 N
o
rt

h
 A

m
e
ri

c
a

B
ra

z
o
s

#
N

/A
N

o

B
R

H
E

6
8

W
Q

0
0
0
1
9
0
6
0
0
0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

0
.3

8
N

o

B
R

H
E

6
8

W
Q

0
0
0
2
1
1
7
0
0
0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

7
8

N
o

O
n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g
, 

u
s
e
s
 g

ro
u
n
d
w

a
te

r

B
R

H
E

6
8

W
Q

0
0
0
2
4
6
0
0
0
0

G
ib

b
o
n
s
 C

re
e
k
 S

E
S

G
ri

m
e
s

5
1
1

N
o

O
n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

B
R

H
E

6
8

W
Q

0
0
0
2
4
6
0
0
0
0

T
e
x
a
s
 M

u
n
ic

ip
a
l 
P

o
w

e
r 

A
g
e
n
c
y

G
ri

m
e
s

#
N

/A
N

o

B
R

H
E

6
8

W
Q

0
0
0
2
4
6
0
0
0
2

T
e
x
a
s
 M

u
n
ic

ip
a
l 
P

o
w

e
r 

A
g
e
n
c
y

#
N

/A
N

o

B
R

H
E

6
8

W
Q

0
0
0
2
4
6
0
0
0
3

T
e
x
a
s
 M

u
n
ic

ip
a
l 
P

o
w

e
r 

A
g
e
n
c
y

#
N

/A
N

o

B
R

H
E

6
8

W
Q

0
0
0
2
4
6
0
0
0
4

T
e
x
a
s
 M

u
n
ic

ip
a
l 
P

o
w

e
r 

A
g
e
n
c
y

#
N

/A
N

o

B
R

H
E

6
8

W
Q

0
0
0
2
4
6
0
0
0
5

T
e
x
a
s
 M

u
n
ic

ip
a
l 
P

o
w

e
r 

A
g
e
n
c
y

#
N

/A
N

o

B
R

H
E

6
8

W
Q

0
0
0
3
8
2
1
0
0
0

S
a
n
d
e
rs

o
n
 F

a
rm

s
 B

ra
z
o
s
 P

ro
c
e
s
s
in

g
 D

iv
is

io
n

B
ra

z
o
s

1
.6

7
8

N
o

B
R

H
E

6
8

W
Q

0
0
1
3
8
8
8
0
0
1

B
e
n
 T

h
o
m

a
s
 M

a
h
o
n
e
y
 &

 M
ic

h
a
e
l 
G

a
rt

h
 M

a
h
o
n
e
y

B
ra

z
o
s

0
.2

0
N

o

B
R

R
I7

0
W

Q
0
0
0
2
3
1
4
0
0
0

P
o
s
ti
v
e
 F

e
e
d
s
 I

n
c
.

A
u
s
ti
n

0
.1

1
N

o

B
R

R
I7

0
W

Q
0
0
0
2
4
4
3
0
0
0

F
ri

to
-L

a
y
 I

n
c
.

F
o
rt

 B
e
n
d

1
.0

9
N

o

B
R

R
I7

0
W

Q
0
0
0
2
6
2
4
0
0
0

P
io

n
e
e
r 

C
o
n
c
re

te
 o

f 
T

e
x
a
s
 I

n
c
.

F
o
rt

 B
e
n
d

1
.3

N
o

B
R

R
I7

0
W

Q
0
0
0
2
6
6
5
0
0
0

P
io

n
e
e
r 

C
o
n
c
re

te
 o

f 
T

e
x
a
s
 I

n
c
.

W
a
lle

r
1

N
o

B
R

R
I7

0
W

Q
0
0
0
3
0
1
5
0
0
0

H
in

e
s
 N

u
rs

e
ri

e
s
 I

n
c
.

F
o
rt

 B
e
n
d

#
N

/A
N

o

B
G

N
E

7
1

W
Q

0
0
0
1
2
3
7
0
0
0

Q
u
a
n
e
x
 C

o
rp

.
F

o
rt

 B
e
n
d

0
.2

2
N

o

B
R

R
O

7
2

W
Q

0
0
0
0
4
4
2
0
0
0

Im
p
e
ri

a
l 
H

o
lly

 C
o
rp

.
F

o
rt

 B
e
n
d

#
N

/A
N

o

B
R

R
O

7
2

W
Q

0
0
0
0
4
4
2
0
0
0

Im
p
e
ri

a
l 
H

o
lly

 C
o
rp

.
F

o
rt

 B
e
n
d

#
N

/A
N

o

B
R

R
O

7
2

W
Q

0
0
0
1
8
9
3
0
0
0

Im
p
e
ri

a
l 
H

o
lly

 C
o
rp

.
F

o
rt

 B
e
n
d

2
.2

N
o

B
R

R
O

7
2

W
Q

0
0

W
A

 P
a
ri

s
h
 S

E
S

F
o
rt

 B
e
n
d

2
1
5
8

N
o

O
n
c
e
-t

h
ro

u
g
h
 c

o
o
lin

g

B
R

G
M

7
3

W
Q

0
0

D
o
w

 C
h
e
m

ic
a
l

B
ra

z
o
ri

a
2
1
6
0

N
o

G
u
lf
 o

f 
M

e
x
ic

o
 r

e
a
c
h
, 

n
o
t 

p
a
rt

 o
f 

n
a
tu

ra
liz

a
ti
o
n

T
a

b
le

 E
-2

P
a

g
e

 6
 o

f 
1

3



Reservoir
Impoundment 

Date
Period Method

10/63 Before 10/63 No impact

10/63-3/64 Assume even filling of reservoir

4/64-9/76 USGS data

10/76-6/79 Operation study, inflows estimated from  Double Mountain  Fork Brazos River near 

Aspermont

7/79-10/90 WRMWD Data

11/90-12/90 Data interpolated

     1/91-12/98 TWDB Data

1/99-12/15 USGS data

09/59 Before 9/59 No impact

9/59-12/66 Operation study, inflows estimated from Double Mountain Fork Brazos River at 

Justiceburg, Double Mountain  Fork Brazos River near Aspermont

1/67-9/77 USGS data

10/77-12/15 Operation study, inflows using Double Mountain Fork Brazos River at Justiceburg

Oct-93 Before 10/93 No impact

10/93-1/95 Operation study, inflows using Double Mountain Fork Brazos River at Justiceburg

2/95-9/97 BRA Elevation data

10/97-12/15 USGS data

1958 Before 1/59 No impact

1/59-11/59 Operation study, inflows using Brazos River at Seymour

12/59-9/85 Operation study, inflows using S. Witchita near Benjamin (Red River Basin)

10/85-12/97 Operation study, incremental flows between S. Wichita near Benjamin and S. 

Witchita near Guthrie (Red River Basin)

1/98-12-15 Not included in Drought Study

1930 1/40-9/74 USGS data

10/74-12/97 Operation study, inflows estimated from Clear Fork Brazos River near Roby, Clear 

Fork near Hawley

1/98-3/99 Operation study, inflows estimated from Clear Fork Brazos River near Roby, Clear 

Fork at Nugent

4/99-12/15 USGS elevation data with estimated year 2000 area-capacity

08/21 1/40-1/64
Operation study, inflows estimated from Elm Creek at Ballinger (Colorado River 

Basin)

2/64-12/97 Texas Water Development Board Data

1/98-12/15 Not included in Drought Study

1928 1/40-12/63
Operation study, inflows estimated from Elm Creek at Ballinger (Colorado River 

Basin)

1/64-12/97 Texas Water Development Board Data

1/98-12/15 Not included in Drought Study

10/38 1/40-6/40 Operation study, inflows estimated from Clear Fork Brazos River at Nugent

7/40-9/86 USGS data

10/86-12/98 Elevation data from Freese and Nichols, Inc. files

01/99 Estimated

2/99-12/15 USGS data

06/53 7/53-9/86 USGS data

10/86-1/99  West Texas Utilities elevation data

2/99-9/02 USGS data

10/02-9/03 Operation Study

10/03-12/15 USGS data

1923 1/40-1/62 Operation study, inflows estimated from Clear Fork Brazos River at Fort Griffin 

2/62-1/99 Operation study, inflows estimated from Clear Fork Brazos River at Fort Griffin, Big 

Sandy Creek above Breckenridge

2/99-12/15 USGS data

12/62 Before 9/62 No impact

9/62-12/15 USGS data

Table E-3

Methods for Estimating Reservoir Content Change and Surface Area in the Brazos River Basin

Buffalo Springs

White River

Kirby

Davis

Sweetwater

Abilene

Alan Henry

Fort Phantom Hill

Stamford

Cisco

Hubbard

Table E-3 Page 7 of 13



Reservoir
Impoundment 

Date
Period Method

09/48 Before 1948 No impact

1948-8/51 Operation study, inflows estimated from Clear Fork Brazos River at Eliasville

9/51-9/61 Operation study, inflows estimated from  Brazos River near South Bend

10/61-2/62 Operation study, inflows estimated from Clear Fork Brazos River at Eliasville

3/62-11/64 Operation study, inflows estimated from Big Sandy Creek above Breckenridge

12/64-8/75 Operation study, inflows estimated from Big Cedar Creek near Ivan

9/75-3/76 Operation study, inflows estimated from Big Sandy Creek above Breckenridge

         4/76-9/89 Operation study, inflows estimated from Big Cedar Creek near Ivan

10/89-12/97 Operation study, inflows estimated from Big Sandy Creek above Breckenridge

1/98-12/15 Not included in Drought Study

07/74 Before 1974 No impact

7/74-9/94 USGS data

10/94-6/98 Operation study using Millers Creek near Munday

7/98-9/02 USGS data

10/02-9/09 Operation study using Millers Creek near Munday

10/09-12/15 USGS data
1929a

1/40 to 12/59 Content data from FNI files

1/60-9/00 USGS data

10/00-9/01 Operation study using W Fk Trinity near Jacksboro

10/01-12/15 USGS data

03/41 Before 2/41 No impact

2/41-12/15 USGS data

04/64 Before 4/64 No impact

4/64-8/82 USGS data

9/82-12/90 Operation study, inflows estimated from Palo Pinto Creek near Santo

1/91-12/98 Texas Water Development Board Data

01/99 Interpolated

2/99-12/15 USGS data

09/20 1/40-12/46 Operation study, inflows estimated from  Brazos River near Palo Pinto

1/47-12/96 Operation study, inflows estimated from West Fork Trinity River near Boyd (Trinity 

Basin)

1/97-12/97 Operation study, inflows estimated from West Fork Trinity River near Jacksboro 

(Trinity Basin)

1/98-12/15 Not included in Drought Study

02/77 Before 2/77 No impact

2/77-12/15 USGS data

10/68 Before 10/68 No impact

11/68-12/15 USGS data

08/64 Before 8/64 No impact

8/64-3/65 Operation study, inflows estimated from Nolan River at Blum, Clear Fork Trintiy River 

near Benbrook (Tinity Basin)

4/65-9/85 USGS data

10/85-12/89 Operation study, inflows estimated from Nolan River at Blum, Clear Fork Trintiy River 

near Benbrook (Tinity Basin)

1/90-5/98 Texas Water Development Board Data

6/98-12/15 USGS data

12/51 Before 12/51 No impact

12/51-12/97 USGS data

1/98-12/15 USACE data

05/83 Before 5/83 No impact

5/83-12/15 USGS data

02/65 Before 2/65 Old Lake Waco operation study inflows estimated using North Bosque near Clifton 

and Aquilla Creek near Aquilla

2/65-12/97 USGS data

1/98-12/15 USACE data

07/68 Before 7/68 No impact

7/68-12/84 No data available, assumed reservoir is full

1/85-12/90 Operation study, inflows estimated Brazos River at Waco

1/91-12/91 No data available, assumed reservoir is full

1/92-12/99 TXU elevation data

1/00-12/01 Operation study, inflows estimated using Aquilla Cr nr Aquilla

1/02-3/04 No data available, assumed reservoir is full

4/04-12/15 Operation study, inflows estimated using Aquilla Cr nr Aquilla

Daniel

Millers Creek

Graham

Possum Kingdom

Pat Cleburne

Whitney

Aquilla

Waco

Palo Pinto

Mineral Wells

Squaw Creek

Granbury

Tradinghouse
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Reservoir
Impoundment 

Date
Period Method

06/52 Before 6/52 No impact

6/52-12/90 Operation study, inflows estimated from  Brazos River at Waco and Brazos River near 

Highbank

1/91-12/93 No data available, assumed reservoir is full

1/94-12/96 Operation study, inflows estimated from  Brazos River at Waco and Brazos River near 

Highbank

1/97-12/97 TXU elevation data

1/98-12/15 Not included in Drought Study

06/54 Before 4/54 No impact

4/54-12/54 Assume even filling of reservoir

1/55-9/83 USGS data

10/83-12/98 Texas Water Development Board Data

1/99-2/99 Interpolated

3/99-12/15 USGS data

09/63 Before 9/63 No impact

9/63-12/97 USGS data

1/98-12/15 USACE data

03/54 Before 3/54 No impact

3/54-12/97 USGS data

1/98-12/15 USACE data

02/68 Before 2/68 No impact

2/68-12/97 USGS data

1/98-12/15 USACE data

04/80 Before 4/80 No impact

3/80-12/97 USGS data

1/98-12/15 USACE data

01/80 Before 1/80 No impact

1/80-12/97 USGS data

1/98-12/15 USACE data

10/52 Before 1953 No impact

1/53-12/53 Alcoa Data

1/54-12/15 No data available, assumed reservoir is full

01/67 Before 1967 No impact

1/67-12/97 USGS data

1/98-12/15 USACE data

06/61 Before 1961 No impact

6/61-9/86 USGS data

10/86-3/99 Texas Water Development Board Data

4/99-12/15 USGS data

11/78 Before 11/78 No impact

11/78-12/15 USGS data

1981 Before 1981 No impact

1/81-12/15 Operation study, inflows estimated from Big Creek near Freestone and Navasota 

River near Easterly

11/48 Before 1948 No impact

11/48-12/97 Operation study, inflows estimated from Navasota River near Easterly

1/98-12/15 Not included in Drought Study

Jan-79 Before 1/79 No impact

1/79-12/97 Operation study, inflows estimated from naturalized Bedias Cr nr Madisonville 

(Trinity)

1/98-12-15 Operation study, inflows estimated from historical Bedias Cr nr Madisonville

10/57 Before 1957 No impact

10/57-12/97 Operation study, inflows estimated from Big Creek near Needville

1/98-12/06 Assume reservoir is full

1/07-12/15 NRG accounting plan data

a  Lake Eddleman was completed in 1929.  Lake Graham was completed in April 1958.

Proctor

Belton

Stillhouse Hollow

Georgetown

Lake Creek

Leon

Granger

Alcoa

Somerville

Gibbons Creek

Smithers

Mexia

Limestone

Twin Oaks

Camp Creek
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Reservoir Evaporation Stations Period Rain Stations Period
Whitney Whitney Dam 1953-2015 Whitney Dam 1949-2015
Waco Waco Dam 1965-2015 Waco Dam 1965-2015
Proctor Proctor Reservoir 1963-2015 Proctor Reservoir 1963-2015
Belton Belton Dam 1953-1992 Belton Dam 1953-1992
Stillhouse Hollow Stillhouse Hollow Dam 1964-2015 Stillhouse Hollow Dam 1963-2015
Georgetown Georgetown Lake 1981-2015 Georgetown Lake 1980-2015
Granger Granger Dam 1980-2015 Granger Dam 1980-2015
Somerville Somerville Dam 1965-2015 Somerville Dam 1963-2015
Smithers Thompsons 3 WSW 1957-2015 Thompsons 3 1957-2015

Evaporation/Precipitation Stations Near Reservoirs Used for Naturalization

Table E-4
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Reservoir Quadrangle Interpolation Factor
White River 0.589 * (406) + 0.411 * (407)

Buffalo Springs 0.097 * (305) + 0.115 * (306) + 0.170 * (405) + 0.618 * (406)

Alan Henry 0.284 * (406) + 0.249 * (407) + 0.245 * (506) + 0.222 * (507)

Davis 0.267* (407) + 0.733 * (408) 

Sweetwater 0.633 * (507) + 0.158 * (508) + 0.114 * (607) + 0.094 * (608)

Abilene 0.277 * (507) + 0.364 * (508) + 0.175 * (607) + 0.184 * (608)

Kirby 0.193 * (507) + 0.550 * (508) + 0.116 * (607) + 0.141 * (608)

Fort Phantom Hill 0.103 * (407) + 0.126 * (408) + 0.168 * (507) + 0.602 * (508)

Stamford 0.188 * (407) + 0.339 * (408) + 0.176 * (507) + 0.297 * (508)

Cisco 0.345 * (508) + 0.364 * (509) + 0.146 * (608) + 0.146 * (609)

Hubbard 0.194 * (408) + 0.194 * (409) + 0.299 * (508) + 0.313 * (509)

Daniel 0.142 * (408) + 0.158 * (409) + 0.255 * (508) + 0.446 * (509)

Millers Creek 0.707 * (408) + 0.118 * (409) + 0.098 * (508) + 0.076 * (509)

Graham 0.193 * (408) + 0.410 * (409) + 0.159 * (508) + 0.237 * (509)

Possum Kingdom 0.386 * (409) + 0.614 * (509)

Palo Pinto 0.137 * (409) + 0.108 * (410) + 0.586 * (509) + 0.170 * (510)

Mineral Wells 0.206 * (409) + 0.195 * (410) + 0.312 * (509) + 0.287 * (510)

Squaw Creek 0.218 * (509) + 0.468 * (510) + 0.142 * (609) + 0.173 * (610)

Granbury 0.199 * (509) + 0.556 * (510) + 0.112 * (609) + 0.132 * (610)

Pat Cleburne 0.577 * (510) + 0.154 * (511) + 0.157 * (610) + 0.112 * (611)

Whitney 0.296 * (510) + 0.169 * (511) + 0.355 * (610) + 0.180 * (611)

Aquilla 0.262 * (510) + 0.196 * (511) + 0.321 * (610) + 0.221 * (611)

Waco 0.138 * (510) + 0.119 * (511) + 0.528 * (610) + 0.215 * (611)

Tradinghouse 0.480 * (610) + 0.520 * (611)

Lake Creek 0.480 * (610) + 0.520 * (611)

Leon 0.177 * (508) + 0.569 * (509) + 0.113 * (608) + 0.141 * (609)

Proctor 0.511 * (509) + 0.489 * (609)

Belton 0.171 * (609) + 0.421 * (610) + 0.151 * (709) + 0.257 * (710)

Stillhouse Hollow 0.175 * (609) + 0.329 * (610) + 0.168 * (709) + 0.329 * (710)

Georgetown 0.128 * (609) + 0.158 * (610) + 0.200 * (709) + 0.514 * (710)

Granger 0.157 * (610) + 0.117 * (611) + 0.557 * (710) + 0.169 * (711)

Alcoa 0.153 * (610) + 0.146 * (611) + 0.391 * (710) + 0.309 * (711)

Somerville 0.150 * (710) + 0.592 * (711) + 0.108 * (810) + 0.150 * (811)

Mexia 0.064 * (510) + 0.086 * (511) + 0.094 * (610) + 0.755 * (611)

Limestone 0.655 * (611) + 0.143 * (612) + 0.113 * (711) + 0.089 * (712)

Twin Oaks 0.724 * (611) + 0.276 * (711)

Camp Creek 0.338 * (611) + 0.197 * (612) + 0.284 * (711) + 0.182 * (712)

Gibbons Creek 0.168 * (611) + 0.162 * (612) + 0.359 * (711) + 0.310 * (712)

Smithers 0.144 * (811) + 0.856 * (812)

Eagle Nest Lake 0.714 * (812) + 0.286 * (912)

William Harris 0.734 * (812) + 0.266 * (912)

Brazoria 0.565 * (812) + 0.435 * (912)

Table E-5

Method Used for Estimating Missing Net Reservoir Evaporation at Major Reservoirs
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Quadrangle Data Source/Gage Basin
USGS

Gage Number

Drainage Area

(Square Miles)

Contributing 

Drainage Area 

(Square Miles)

Period

Tierra Blanca Creek above Buffalo Lake near Umbarger Red 7295500 1,968 575 1/40-9/54
North Tule Draw at Reservoir near Tulia Red 7298000 189 65 10/54-9/73
Running Water Draw at Plainview Brazos 8080700 1,291 382 10/73-9/78
Prairie Dog Town Fork Red River near Wayside Red 7297910 4,211 930 10/78-12/15
Tierra Blanca Creek above Buffalo Lake near Umbarger Red 7295500 1,968 575 1/40-9/54
North Tule Draw at Reservoir near Tulia Red 7298000 189 65 10/54-9/73
Running Water Draw at Plainview Brazos 8080700 1,291 382 10/73-9/78
Prairie Dog Town Fork Red River near Wayside Red 7297910 4,211 930 10/78-12-15

306 North Tule Draw at Reservoir near Tulia Red 7298000 189 65 1/40-9/73
Running Water Draw at Plainview Brazos 8080700 1,291 382 10/73-9/78
Prairie Dog Town Fork Red River near Wayside Red 7297910 4,211 930 10/78-12/15

Salt Fork Red River at Mangum, OK Red 7300500 1,566 1,357 1/40-11/61
Groesbeck Creek at State Highway 6 near Quanah Red 7299670 303 303 12/61-12/15

404 Use 304
405 Use 305

Double Mountain Fork Brazos River at Lubbock Brazos 8079500 5,300 224 1/40-9/49
Double Mountain Fork Brazos River near Aspermont Brazos 8080500 8,796 1,864 10/49-12/15

407 Salt Fork Brazos River near Aspermont Brazos 8082000 5,130 2,496 1/40-12/15
408 Brazos River at Seymour Brazos 8082500 15,538 5,972 1/40-12/15

Big Sandy Creek near Bridgeport Trinity 8044000 333 333 1/40 - 2/56
West Fork Trinity River near Jacksboro Trinity 8042800 683 683 3/56-12/15
Big Sandy Creek near Bridgeport Trinity 8044000 333 333 1/40 - 9/49
Denton Creek near Justin Trinity 8053500 400 400 10/49-12/15
Double Mountain Fork Brazos River at Lubbock Brazos 8079500 5,300 224 1/40-5/46
Colorado River at Colorado City (before Lk Thomas) Colorado 8121000 4,082 1,585 6/46-8/52

Colorado River at Colorado City (Lk Thomas not spilling) Colorado 8121000 4,082 651 9/52-9/58

Beals Creek near Westbrook Colorado 8123800 9,903 1,988 10/58-12/15
Double Mountain Fork Brazos River near Aspermont Brazos 8080500 8,796 1,864 1/40-5/46
Colorado River at Colorado City (before Lk Thomas) Colorado 8121000 4,082 1,585 6/46-8/52
Colorado River at Colorado City (Lk Thomas not spilling) Colorado 8121000 4,082 651 9/52-11/61

Clear Fork Brazos River near Roby Brazos 8083100 228 228 12/61-12/15
Clear Fork Brazos River at Nugent Brazos 8084000 2,199 2,199 1/40-9/66
Hubbard Creek below Albany Brazos 8086212 613 613 10/66-12/15
Legacy WAM Naturalized Flow for Leon Reservoir Brazos 8099000 259 259 1/40 - 4/51
Palo Pinto Creek near Santo Brazos 8090500 573 573 5/51-2/58
North Bosque River at Stephenville Brazos 8093700 96 96 3/58-9/79
North Bosque River at Hico Brazos 8094800 359 359 10/79-12/98
Paluxy River at Glen Rose Brazos 8094800 410 410 1/99-9/99
Sabana River nr DeLeon Brazos 8099300 264 264 10/99-5/12
Clear Fork Trinity River at Fort Worth Trinity 8047500 518 518 1/40 - 7/47
Clear Fork Trinity River near Aledo Trinity 8046000 251 251 8/47 - 2/57
Denton Creek near Justin Trinity 8053500 400 400 3/57 - 9/60
Walnut Creek near Mansfield Trinity 8049700 62.8 62.8 10/60-12/15
Cedar Creek near Mabank Trinity 8063000 733 733 1/40-12/62
Kings Creek near Kaufman Trinity 8062900 233 233 1/63-9/87
Walnut Creek near Mansfield Trinity 8049700 63.0 63.0 10/87-12/15

607 Concho River at San Angelo Colorado 8136000 5,380 4,411 1/40-12/15
Brady Creek at Brady Colorado 8145000 575 575 1/40-9/86
Elm Creek at Ballinger Colorado 8127000 450 450 10/86-12/15
Lampasas River at Youngsport Brazos 8104000 1,240 1,240 1/40-9/50
Cowhouse Creek at Pidcoke Brazos 8101000 455 455 10/50-8/62
Lampasas River near Kempner Brazos 8103800 818 818 9/62-12/15
Aquilla Creek near Aquilla Brazos 8093500 309 309 1/40 - 8/59
Middle Bosque near McGregor Brazos 8095300 182 182 9/59-9/85
North Bosque near Clifton Brazos 8095000 968 968 10/85-12/15
Richland Creek near Richland Trinity 8063500 734 734 1/40 - 3/68
Tehuacana Creek near Streetman Trinity 8064700 142 142 4/68-12/15

612 Neches Naturalized Flow Between Neches (NE_NE) and 

Alto (NE_AL)

Neches 8032000 - 

8032500

800 800 1/40-12/96

Upper Keechi Creek nr Oakwood Trinity 8065200 150 150 1/97-12/15
Pedernales River near Johnson City Colorado 8153500 947 947 1/40-9/66
Sandy Creek near Kingsland Colorado 8152000 327 327 10/66-9/93
Pedernales River near Johnson City Colorado 8153500 901 901 10/93-12/15
San Gabriel River at Georgetown Colorado 8105000 399 399 1/40-7/67
Brushy Creek near Rockdale Colorado 8106300 505 505 8/67-10/80
Onion Creek at U.S. Highway 183 near Austin Colorado 8159000 321 321 11/80-12/15

509

510

511

608

609

710

611

709

610

508

304

409

Table E-6
Methods for Estimating Quadrangle Runoff

305

308

406

410

506

507
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Quadrangle Data Source/Gage Basin
USGS

Gage Number

Drainage Area

(Square Miles)

Contributing 

Drainage Area 

(Square Miles)

Period

Yegua Creek near Somerville Brazos 8110000 1,009 1,009 1/40 - 9/62
Davidson Creek near Lyons Brazos 8110100 195 195 10/62-12/15

712 East Fork San Jacinto River near Cleveland San Jacinto 8070000 325 325 1/40-Present
Navidad River near Ganado Lavaca 8164500 1,062 1,062 1/40-9/61
Navidad River near Hallettsville Lavaca 8164300 332 332 10/61-12/15
Buffalo Bayou at Houston San Jacinto 8074000 358 358 1/40 - 9/57     
Buffalo Bayou near Addicks San Jacinto 8073500 293 293 10/57-2/59
Chocolate Bayou near Alvin San Jacinto -

Brazos

8078000 88 88 3/59-12/15

813 Neches Naturalized Flow for Pine Island Bayou near Sour 

Lake (PI_SL)

Neches 8041700 336 336 1/40-12/97

Historical Pine Island Bayou near Sour Lake Neches 8041700 336 336 1/98-12/15
Buffalo Bayou at Houston San Jacinto 8074000 358 358 1/40 - 4/54
San Bernard River near Boling Brazos-Colorado 8117500 727 727 5/54-6/70

Big Boggy Creek near Wadsworth Brazos-Colorado 8117900 10 10 7/70-9/77

San Bernard River near Boling Brazos-Colorado 8117500 727 727 10/77-Present

711

811

812

912
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Appendix F 

PHDI Data 

Table F-1 contains the raw Palmer Hydrologic Drought Index (PHDI) data used to develop the 

climatic conditions for application of environmental flows.  Data from 1940 through 2011 are 

from FNI internal files from work performed by the Brazos Basin Bay and Basin Expert Science 

Team (BBEST) and BBASC during development of the Brazos Basin SB3 environmental flows.  

These data served as the basis for setting the definition of dry, average and wet conditions.  In 

2013, the National Climatic Data Center changed the way that the PHDI and other drought 

indices were calculated.  Information on the change can be found at 

https://www.ncdc.noaa.gov/sotc/national/2013/03/supplemental/page-7/.  The original 

unchanged PDHI data were retained for this analysis to be consistent with the BBEST/BBASC 

work. For 2013 and later, the modified data were used. 

 

 

https://www.ncdc.noaa.gov/sotc/national/2013/03/supplemental/page-7/




Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Oct-39 -2.29 -3.83 -3.18 -3.21 -2.47 -3.61 -2.11

Nov-39 -2.40 -3.36 -2.65 -2.98 -1.76 -3.58 -2.21

Dec-39 -2.02 -3.20 -2.89 -2.72 -1.69 -3.73 -2.42

Jan-40 -1.81 -3.11 -3.09 -2.87 -1.70 -3.89 -2.69

Feb-40 -1.35 -2.51 -2.70 -2.16 -0.99 -3.63 -2.26

Mar-40 -1.60 -2.89 -3.12 -2.55 -0.89 -3.51 -2.30

Apr-40 -1.38 -2.48 -2.16 -1.91 0.97 -3.51 -1.94

May-40 -1.52 -2.79 -1.74 -1.80 1.22 -3.53 -2.23

Jun-40 -1.96 -2.42 1.93 -0.90 2.75 -1.61 -2.01

Jul-40 -2.99 -3.03 2.61 1.28 3.19 -1.02 -2.09

Aug-40 -2.67 -1.95 3.28 2.46 3.18 -1.13 -1.99

Sep-40 -3.01 -2.27 2.53 1.95 2.09 -1.68 -2.29

Oct-40 -3.21 -2.59 1.78 1.57 1.93 -1.26 -1.71

Nov-40 -1.51 -1.32 3.57 3.99 3.07 2.22 1.49

Dec-40 -1.50 -1.29 4.32 4.77 3.74 3.33 2.31

Jan-41 -1.21 -1.10 3.80 3.93 3.44 3.00 1.84

Feb-41 -0.80 1.57 4.32 3.76 4.11 3.44 1.73

Mar-41 2.29 1.94 4.03 3.79 5.11 4.08 2.39

Apr-41 3.05 3.06 4.24 3.40 5.70 4.93 2.76

May-41 5.70 4.57 3.80 3.11 5.18 5.04 3.48

Jun-41 6.81 6.03 4.67 3.88 5.33 5.46 3.46

Jul-41 8.24 6.91 5.15 4.43 5.47 5.90 4.06

Aug-41 8.70 7.87 6.16 4.35 4.85 5.61 3.77

Sep-41 8.75 7.48 5.08 4.47 4.57 4.91 4.68

Oct-41 10.69 8.84 5.46 4.97 4.50 4.70 5.33

Nov-41 9.60 7.96 4.73 4.45 3.80 3.95 4.68

Dec-41 8.78 7.49 4.31 3.83 3.05 3.37 3.99

Jan-42 7.90 6.69 3.61 2.96 2.24 2.44 3.22

Feb-42 7.10 5.85 2.83 2.08 1.68 2.08 3.19

Mar-42 6.70 5.12 2.11 1.53 1.15 1.55 2.93

Apr-42 7.81 6.31 4.26 2.28 1.73 1.66 3.22

May-42 6.57 5.33 3.89 1.93 1.19 0.92 2.22

Jun-42 6.94 4.63 3.92 2.25 -1.57 -1.70 2.09

Jul-42 6.60 3.98 3.47 2.18 -1.78 1.81 3.54

Aug-42 7.05 4.19 3.58 3.47 -0.58 2.55 3.94

Sep-42 7.09 4.19 3.78 3.44 1.18 2.65 3.67

Oct-42 7.87 4.57 4.10 2.70 1.73 2.71 2.93

Nov-42 6.79 3.83 3.42 1.74 1.21 2.20 2.41

Dec-42 6.98 4.00 3.23 1.33 0.91 1.60 1.93

Jan-43 6.08 3.34 2.46 0.94 -0.79 1.37 1.97

Feb-43 5.09 2.46 1.48 -2.23 -1.52 0.58 1.39

Mar-43 4.29 2.47 1.79 -2.16 -1.21 0.77 1.64

Table F-1:  PHDI Data Used to Make HIS File
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Apr-43 3.71 2.02 1.01 -2.67 -1.65 -1.49 0.92

May-43 3.54 2.04 0.95 -2.46 -1.57 -1.37 0.56

Jun-43 2.91 1.62 0.73 -2.65 -1.61 -1.73 -1.43

Jul-43 2.91 0.93 -1.30 -2.21 -1.60 -1.10 0.89

Aug-43 1.61 -2.03 -2.29 -2.55 -2.48 -1.83 -0.53

Sep-43 0.94 -2.24 -2.16 -2.36 -1.61 -1.55 -0.64

Oct-43 -2.09 -2.60 -2.31 -2.34 -1.85 -1.85 -1.20

Nov-43 -1.94 -2.48 -2.76 -2.59 -1.60 -1.40 0.80

Dec-43 -0.57 -1.58 -2.33 -2.50 -1.16 -1.06 1.20

Jan-44 1.77 -0.81 -1.71 -1.41 1.12 1.32 2.74

Feb-44 1.84 1.67 -0.70 -0.76 1.60 1.07 1.88

Mar-44 1.54 1.44 -0.62 1.47 1.87 1.85 3.13

Apr-44 1.81 1.15 -0.60 1.59 1.46 1.29 2.21

May-44 1.92 1.00 1.72 3.11 2.67 2.13 3.33

Jun-44 1.78 0.83 1.03 2.26 2.64 1.76 2.37

Jul-44 2.32 0.90 0.71 1.09 2.01 1.16 1.32

Aug-44 2.10 1.03 1.03 1.75 3.30 1.64 1.46

Sep-44 2.21 0.65 -0.59 1.04 2.83 1.05 1.31

Oct-44 1.83 0.59 -0.82 -1.68 2.29 -0.96 0.60

Nov-44 1.77 0.92 0.47 -0.80 2.60 0.69 0.61

Dec-44 2.36 1.43 1.09 1.92 3.02 1.09 0.95

Jan-45 2.40 1.58 1.18 1.93 3.15 1.18 0.59

Feb-45 2.04 1.78 2.15 2.13 3.24 1.38 -0.77

Mar-45 1.61 1.70 3.07 2.96 3.50 1.64 -0.83

Apr-45 1.61 1.92 3.20 2.95 3.49 1.94 0.89

May-45 -1.17 0.80 2.21 2.53 2.51 1.18 0.50

Jun-45 -1.89 0.85 2.41 2.65 2.45 1.23 0.51

Jul-45 -1.68 1.97 3.19 3.55 2.25 1.10 0.29

Aug-45 -1.59 1.93 3.49 4.13 1.70 1.56 2.55

Sep-45 -1.13 1.78 3.41 3.58 1.65 0.89 1.75

Oct-45 -1.14 1.62 3.27 3.99 1.72 1.05 1.86

Nov-45 -1.54 0.88 2.45 3.07 1.18 -0.87 1.18

Dec-45 -1.60 -0.94 1.85 2.73 1.14 -0.93 1.90

Jan-46 -1.18 -0.47 2.16 3.48 1.61 0.47 2.55

Feb-46 -1.30 -0.64 2.24 3.68 1.35 0.56 2.41

Mar-46 -1.39 -0.92 2.09 3.61 0.98 1.14 2.23

Apr-46 -1.94 -1.66 1.66 2.97 1.18 1.32 1.95

May-46 -2.20 -1.86 2.17 3.87 1.28 1.41 2.84

Jun-46 -2.72 -2.25 1.79 3.75 1.25 2.08 3.44

Jul-46 -3.44 -3.06 1.24 3.39 0.59 2.17 3.71

Aug-46 -3.04 -3.26 1.48 3.51 -0.85 2.98 3.89

Sep-46 -2.60 -2.52 1.63 2.89 0.53 3.35 4.02

Oct-46 -0.76 -2.50 0.91 2.37 0.41 3.27 3.99

Nov-46 2.14 -2.07 2.00 3.88 0.42 3.52 5.59
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Dec-46 2.13 -1.49 2.17 3.18 0.44 3.07 4.69

Jan-47 2.18 -1.28 2.19 3.20 1.39 3.21 4.44

Feb-47 1.86 -1.47 1.53 2.45 0.91 2.51 3.41

Mar-47 2.07 -1.04 1.71 2.90 1.19 2.57 3.34

Apr-47 2.54 -0.72 1.54 2.21 1.03 2.29 2.69

May-47 3.81 1.67 1.31 2.44 0.84 2.40 3.22

Jun-47 3.80 1.37 1.04 1.95 0.60 1.82 2.67

Jul-47 3.71 0.80 -0.74 1.19 -0.86 1.22 1.82

Aug-47 2.69 -1.41 -0.65 0.77 -0.72 1.74 2.04

Sep-47 1.22 -2.14 -1.21 -1.26 -1.45 0.56 0.93

Oct-47 -2.30 -2.35 -1.65 -1.86 -2.25 -1.82 -1.73

Nov-47 -1.77 -1.57 -1.51 -1.65 -1.82 -1.45 -1.28

Dec-47 -1.32 -1.08 -0.87 -1.26 -1.68 -1.25 -1.03

Jan-48 -1.20 -1.11 -0.77 -1.04 -1.83 -1.25 0.71

Feb-48 1.32 1.05 0.81 -0.74 -1.55 -0.90 0.86

Mar-48 1.33 0.97 -0.23 -0.98 -1.54 -0.93 -0.19

Apr-48 0.81 -0.64 -0.88 -1.11 -1.36 -1.13 -0.58

May-48 -0.56 -0.87 -0.85 -1.00 -1.74 -1.25 -0.76

Jun-48 -0.73 -0.81 -0.73 -1.56 -1.51 -1.66 -1.36

Jul-48 -0.75 -0.51 -0.59 -2.00 -1.44 -2.02 -2.00

Aug-48 -0.60 -0.81 -1.10 -2.57 -1.76 -2.00 -2.35

Sep-48 -1.22 -1.61 -1.78 -3.18 -1.88 -1.93 -2.49

Oct-48 -1.39 -1.58 -2.08 -3.48 -2.02 -2.20 -3.00

Nov-48 -1.11 -1.84 -2.55 -3.06 -2.18 -2.41 -2.72

Dec-48 -1.42 -2.23 -3.04 -3.44 -2.30 -3.10 -3.53

Jan-49 1.54 -0.57 -1.84 -2.09 -1.27 -2.62 -3.43

Feb-49 1.47 1.31 -1.42 -1.88 1.37 -2.11 -2.60

Mar-49 1.34 1.22 -1.22 -1.43 1.30 -1.86 -1.94

Apr-49 1.81 1.59 -0.95 -0.97 2.55 1.94 2.03

May-49 2.89 2.08 -0.69 -1.73 2.30 1.02 1.10

Jun-49 3.89 2.38 1.25 -1.80 2.70 0.75 -1.23

Jul-49 4.38 2.29 1.16 -1.03 2.63 1.13 -0.86

Aug-49 4.30 2.24 1.05 -0.84 2.90 0.80 -1.07

Sep-49 4.17 2.30 0.82 -0.72 2.52 -0.88 -1.51

Oct-49 3.68 2.35 1.52 2.49 2.75 1.04 3.01

Nov-49 2.60 1.49 0.64 1.40 1.88 -0.61 2.06

Dec-49 2.25 1.25 -0.76 1.59 2.03 -0.23 2.93

Jan-50 1.63 0.85 -0.46 1.65 1.42 -0.71 2.09

Feb-50 0.85 -1.13 -0.08 2.10 1.32 -0.68 2.29

Mar-50 -2.09 -1.59 -0.68 1.58 0.73 -1.03 1.71

Apr-50 -2.25 -1.58 0.32 1.76 0.80 0.45 2.18

May-50 -2.27 -1.10 0.49 2.04 0.64 -0.39 1.46

Jun-50 -2.06 -1.20 0.54 1.98 -0.81 -0.17 1.64

Jul-50 2.19 1.02 2.02 2.21 -0.63 -0.42 1.37
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Aug-50 2.87 1.60 3.01 1.85 -0.43 -0.79 0.70

Sep-50 3.88 2.00 3.12 2.17 -0.41 -0.96 -1.11

Oct-50 2.86 0.84 2.03 1.22 -1.26 -1.76 -1.85

Nov-50 2.07 -1.52 1.06 -1.44 -1.75 -2.42 -2.48

Dec-50 1.44 -1.94 -2.21 -2.50 -2.20 -3.01 -3.15

Jan-51 1.18 -2.30 -2.72 -2.78 -2.56 -3.51 -3.11

Feb-51 1.11 -2.47 -2.77 -2.90 -2.62 -3.74 -3.68

Mar-51 0.92 -2.40 -2.99 -2.57 -2.24 -3.14 -3.10

Apr-51 -1.35 -2.58 -3.26 -2.93 -2.48 -3.55 -3.31

May-51 1.13 -2.41 -3.37 -3.27 -2.67 -3.58 -3.17

Jun-51 0.93 -2.29 -2.58 -3.10 -3.05 -3.45 -3.28

Jul-51 -0.36 -2.66 -2.80 -3.34 -3.71 -4.21 -3.54

Aug-51 -0.73 -2.78 -3.35 -4.08 -3.99 -4.73 -4.14

Sep-51 -1.18 -2.90 -3.31 -2.90 -4.23 -3.37 -2.84

Oct-51 -1.40 -3.05 -3.33 -3.21 -4.51 -3.53 -3.12

Nov-51 -1.50 -3.18 -3.52 -3.38 -4.51 -3.30 -3.30

Dec-51 -1.69 -3.50 -4.13 -3.53 -4.62 -3.61 -3.59

Jan-52 -1.89 -3.65 -4.85 -3.74 -4.88 -4.15 -4.28

Feb-52 -2.19 -3.98 -5.27 -3.16 -4.87 -4.21 -3.10

Mar-52 -2.35 -3.91 -4.86 -2.93 -4.29 -3.93 -2.80

Apr-52 -1.53 -3.35 -3.81 -1.77 -3.48 -3.34 -1.64

May-52 -2.14 -3.38 -3.37 -1.30 -2.81 -2.98 -1.35

Jun-52 -3.27 -4.79 -4.00 -1.93 -3.23 -3.36 -1.70

Jul-52 -3.21 -4.93 -4.39 -1.89 -3.64 -3.31 -1.43

Aug-52 -3.65 -5.60 -5.06 -2.67 -4.38 -3.98 -2.12

Sep-52 -3.90 -5.55 -5.30 -3.36 -2.80 -3.15 -2.32

Oct-52 -4.29 -5.81 -5.54 -3.75 -3.04 -3.46 -2.78

Nov-52 -3.63 -4.89 -4.01 -2.85 -2.16 -2.20 -1.86

Dec-52 -3.33 -4.40 -3.18 -2.34 -1.16 -1.62 -1.42

Jan-53 -3.33 -4.55 -3.29 -2.49 -1.49 -1.99 -1.92

Feb-53 -3.28 -4.38 -3.24 -2.26 -1.61 -1.75 -1.49

Mar-53 -3.38 -3.94 -2.87 -1.86 -1.36 -2.31 -2.21

Apr-53 -3.51 -3.68 -2.31 -0.88 -1.34 -2.01 -2.56

May-53 -4.15 -4.34 -2.10 1.86 -1.52 -2.04 -1.56

Jun-53 -5.56 -5.37 -2.65 1.26 -2.36 -2.47 -1.44

Jul-53 -5.38 -4.82 -2.62 1.43 -2.69 -3.00 -1.67

Aug-53 -5.09 -4.02 -2.30 1.35 -2.20 -1.67 1.90

Sep-53 -5.62 -4.55 -2.65 0.64 -2.19 -1.90 0.93

Oct-53 -4.06 -3.20 -1.97 -0.88 -1.59 -1.40 0.67

Nov-53 -3.75 -2.91 -1.77 -1.18 -1.80 -1.66 0.78

Dec-53 -3.49 -2.95 -1.62 -0.74 -1.86 -1.36 1.13

Jan-54 -3.46 -2.89 -1.47 -0.90 -2.09 -1.76 -0.57

Feb-54 -3.83 -3.37 -2.10 -1.80 -2.76 -2.62 -1.50

Mar-54 -4.02 -3.61 -2.52 -2.41 -3.05 -3.07 -1.87
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Apr-54 -3.72 -3.07 -2.45 -2.54 -3.05 -3.06 -1.85

May-54 -2.56 -1.62 -2.15 -1.76 -3.24 -3.31 -1.93

Jun-54 -3.04 -1.95 -2.58 -2.39 -3.48 -3.86 -2.46

Jul-54 -3.92 -2.71 -3.16 -2.93 -4.09 -4.31 -2.93

Aug-54 -3.84 -3.32 -3.70 -3.69 -4.55 -4.62 -3.30

Sep-54 -4.61 -4.17 -4.16 -4.33 -5.00 -5.03 -3.77

Oct-54 -4.25 -4.40 -3.78 -3.01 -4.79 -4.73 -3.19

Nov-54 -4.41 -4.30 -3.63 -2.79 -4.59 -4.84 -3.35

Dec-54 -4.30 -3.91 -3.84 -2.86 -4.83 -5.13 -3.91

Jan-55 -3.97 -3.53 -3.85 -2.68 -4.32 -5.08 -3.59

Feb-55 -3.92 -3.37 -3.63 -1.90 -3.87 -4.39 -2.93

Mar-55 -4.15 -3.29 -3.60 -2.26 -3.83 -4.54 -3.38

Apr-55 -4.41 -3.89 -3.72 -1.93 -4.49 -5.03 -3.32

May-55 -3.55 -3.12 -3.36 -1.93 -4.28 -4.83 -3.30

Jun-55 -3.64 -2.34 -2.81 -2.01 -4.19 -4.89 -3.46

Jul-55 -3.39 -2.47 -2.68 -1.81 -3.67 -4.99 -3.46

Aug-55 -3.95 -2.97 -2.44 1.22 -3.32 -4.51 -2.62

Sep-55 -3.71 -2.46 -2.22 0.76 -3.32 -4.42 -2.56

Oct-55 -3.18 -2.01 -2.65 -0.78 -3.67 -4.59 -2.91

Nov-55 -3.27 -2.28 -3.24 -1.67 -3.63 -4.62 -3.35

Dec-55 -3.50 -2.62 -3.66 -2.51 -3.67 -4.61 -3.70

Jan-56 -3.64 -2.75 -3.70 -2.76 -3.59 -4.72 -3.75

Feb-56 -3.05 -2.75 -3.58 -2.39 -3.57 -4.94 -3.92

Mar-56 -3.32 -3.22 -4.08 -2.67 -3.88 -4.96 -4.00

Apr-56 -3.70 -3.57 -4.26 -2.78 -4.25 -4.99 -3.77

May-56 -4.01 -3.71 -4.55 -2.90 -4.82 -5.24 -4.06

Jun-56 -4.64 -4.95 -5.29 -2.93 -5.58 -5.89 -4.04

Jul-56 -4.69 -5.37 -6.03 -3.44 -5.84 -6.34 -4.58

Aug-56 -5.19 -5.86 -6.40 -3.60 -5.79 -6.40 -4.94

Sep-56 -5.86 -6.33 -6.92 -4.26 -6.08 -6.67 -5.45

Oct-56 -5.77 -5.84 -6.65 -4.45 -5.86 -6.42 -5.29

Nov-56 -5.65 -5.64 -6.02 -4.17 -5.44 -6.24 -5.40

Dec-56 -5.53 -5.23 -5.52 -4.54 -5.09 -5.76 -4.87

Jan-57 -5.20 -4.98 -5.27 -4.50 -4.94 -5.93 -5.30

Feb-57 -4.82 -4.48 -4.80 -4.27 -4.59 -5.74 -5.45

Mar-57 -3.77 -3.90 -3.87 -3.04 -3.65 -4.28 -3.42

Apr-57 -2.36 -1.45 -0.68 -0.55 -1.23 -2.48 -1.76

May-57 -0.96 4.14 4.63 -0.68 4.11 -1.79 -1.80

Jun-57 2.89 4.64 4.20 2.80 4.01 -1.23 -1.24

Jul-57 2.27 4.54 3.47 2.35 3.24 -1.27 -1.73

Aug-57 1.93 3.57 2.31 2.12 2.05 -1.77 -2.19

Sep-57 1.24 2.83 2.40 2.56 2.18 -0.61 -1.38

Oct-57 1.88 3.01 2.89 3.83 3.22 2.51 -0.60

Nov-57 2.32 4.05 3.97 4.79 4.10 3.25 2.29
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Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Dec-57 1.70 3.38 3.55 3.93 3.52 2.71 1.52

Jan-58 2.14 3.47 3.47 3.72 3.96 3.89 1.90

Feb-58 2.05 3.43 3.16 3.02 4.47 4.71 2.06

Mar-58 2.98 3.80 3.33 2.49 4.52 4.19 1.64

Apr-58 3.48 4.02 3.70 2.84 3.89 3.51 1.19

May-58 3.39 3.95 3.07 2.12 3.86 3.01 -1.07

Jun-58 3.07 3.54 2.59 2.01 4.37 2.41 -1.76

Jul-58 4.02 3.95 2.50 1.74 3.68 2.03 -2.24

Aug-58 3.28 3.30 2.35 2.02 3.40 1.13 -2.45

Sep-58 3.22 2.99 2.46 3.61 3.95 2.13 -0.77

Oct-58 2.54 2.31 1.82 3.05 4.21 2.86 -0.66

Nov-58 2.13 1.75 1.26 2.48 3.67 2.41 -0.95

Dec-58 1.63 1.11 0.65 1.54 3.08 2.33 -0.82

Jan-59 1.21 -1.59 -1.85 0.69 2.41 1.84 -1.04

Feb-59 0.71 -1.99 -2.18 1.06 2.29 2.54 2.27

Mar-59 -1.53 -2.38 -2.54 -1.36 1.61 1.81 1.54

Apr-59 -1.48 -2.53 -2.62 -0.57 1.79 2.32 1.99

May-59 -1.24 -2.44 -3.09 0.77 1.43 2.08 1.80

Jun-59 -1.04 -1.71 -2.29 0.85 2.46 2.16 1.51

Jul-59 -0.56 -0.83 -1.59 2.03 3.08 1.91 2.05

Aug-59 -0.94 -1.35 -1.27 2.41 2.94 2.44 2.98

Sep-59 -1.41 -1.87 -1.51 1.88 2.21 1.67 2.37

Oct-59 -0.84 -0.70 1.79 1.94 3.27 2.27 2.92

Nov-59 -0.90 -0.60 1.65 1.40 3.22 2.12 2.43

Dec-59 1.47 1.84 2.14 1.74 3.46 2.03 2.45

Jan-60 1.85 2.34 2.54 1.79 3.33 1.73 1.91

Feb-60 2.20 2.51 2.40 2.01 3.29 1.88 2.06

Mar-60 2.13 2.27 1.91 1.55 3.18 1.80 1.67

Apr-60 1.78 1.66 1.28 0.86 2.56 1.66 1.20

May-60 1.00 1.30 0.57 -1.40 1.70 1.06 -1.09

Jun-60 1.46 1.39 -1.30 -0.61 0.79 1.68 1.61

Jul-60 3.70 2.37 -0.94 0.63 1.18 1.63 1.43

Aug-60 3.45 2.31 0.54 1.19 1.58 2.40 2.44

Sep-60 3.24 1.66 -0.29 1.34 0.67 1.54 1.49

Oct-60 4.34 2.64 -0.03 1.62 1.30 3.58 2.48

Nov-60 3.62 1.97 -0.62 1.57 1.06 3.71 2.47

Dec-60 3.89 2.71 0.97 2.93 1.92 4.69 3.65

Jan-61 3.70 3.03 1.82 3.19 2.15 4.38 3.76

Feb-61 3.69 3.15 2.00 3.16 2.47 4.53 3.77

Mar-61 4.30 3.27 1.86 3.15 1.81 3.45 2.72

Apr-61 3.60 2.41 0.93 2.17 1.08 2.84 2.41

May-61 2.84 1.77 -1.44 1.24 -1.65 1.69 1.55

Jun-61 3.32 2.81 0.92 2.22 1.24 2.40 2.80

Jul-61 4.44 4.08 1.55 3.04 2.07 2.89 3.50
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Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 
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Div 6 

Edwards 
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Div 7 South 

Central
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Aug-61 4.23 3.74 1.26 3.21 1.56 2.54 3.48

Sep-61 3.54 3.54 1.42 3.76 1.04 2.61 4.46

Oct-61 2.77 2.92 1.21 3.02 0.88 2.03 3.35

Nov-61 3.32 3.58 1.41 3.03 0.85 2.14 4.05

Dec-61 2.86 3.13 1.24 3.27 -0.76 1.46 3.35

Jan-62 2.63 2.62 0.81 3.13 -1.05 0.93 2.56

Feb-62 1.91 1.76 -0.84 2.28 -1.69 -1.65 1.41

Mar-62 1.45 1.42 -0.99 1.58 -1.80 -1.84 0.80

Apr-62 1.12 1.51 -0.58 1.64 -1.41 -1.59 1.05

May-62 -2.00 -1.97 -1.58 0.69 -2.37 -2.31 -1.67

Jun-62 -1.16 -0.75 -0.67 1.21 -2.43 -2.07 -1.23

Jul-62 1.47 1.30 1.38 0.89 -3.05 -2.83 -1.81

Aug-62 0.77 0.60 1.11 -1.23 -3.44 -3.36 -2.26

Sep-62 1.25 1.74 2.00 -0.75 -3.32 -2.95 -2.45

Oct-62 1.00 1.68 1.99 -0.85 -3.18 -3.13 -2.56

Nov-62 0.64 1.64 2.08 -0.81 -3.03 -3.08 -2.45

Dec-62 -0.57 1.45 1.73 -1.11 -2.88 -2.48 -2.06

Jan-63 -0.85 0.97 1.16 -1.45 -3.03 -2.68 -2.05

Feb-63 -0.92 -0.64 -1.07 -1.71 -2.77 -2.41 -1.87

Mar-63 -1.48 -0.93 -1.67 -2.34 -3.12 -2.91 -2.43

Apr-63 -2.17 -1.41 -1.63 -2.40 -3.45 -3.35 -3.05

May-63 -2.02 -1.30 -1.91 -2.87 -3.29 -3.99 -3.68

Jun-63 -1.59 -1.15 -2.27 -2.97 -3.60 -4.11 -3.39

Jul-63 -1.84 -1.74 -2.71 -2.90 -4.25 -4.50 -3.71

Aug-63 -1.67 -1.92 -3.14 -3.30 -4.34 -4.79 -4.14

Sep-63 -2.02 -2.27 -3.50 -3.10 -4.41 -4.92 -3.68

Oct-63 -2.60 -2.87 -4.00 -3.78 -4.54 -5.04 -4.13

Nov-63 -2.49 -2.14 -3.59 -3.45 -3.61 -4.39 -3.48

Dec-63 -2.39 -2.02 -3.55 -3.37 -3.39 -4.02 -3.15

Jan-64 -2.46 -1.78 -2.98 -3.24 -2.74 -3.62 -2.74

Feb-64 -1.76 -1.23 -2.82 -3.07 -2.35 -3.19 -2.17

Mar-64 -1.83 -1.19 -2.26 -2.66 -1.87 -2.67 -1.84

Apr-64 -2.47 -1.60 -2.20 -2.23 -1.76 -2.81 -2.20

May-64 -2.95 -1.99 -2.51 -2.47 -2.11 -2.87 -2.55

Jun-64 -3.03 -1.97 -2.49 -2.76 -2.64 -2.84 -2.73

Jul-64 -3.91 -2.58 -3.05 -3.37 -3.11 -2.86 -2.84

Aug-64 -4.19 -2.49 -2.32 -3.03 -2.82 -2.84 -2.77

Sep-64 -3.59 -1.96 -0.77 -2.34 -1.19 -2.26 -2.28

Oct-64 -3.92 -2.36 -1.02 -2.65 -1.15 -2.35 -2.38

Nov-64 -3.01 -1.90 1.72 -2.83 -1.02 -2.54 -2.57

Dec-64 -2.63 -1.94 1.26 -3.21 -1.22 -2.52 -2.22

Jan-65 -2.69 -1.96 1.52 -3.25 -1.22 -2.22 -2.50

Feb-65 -2.47 -1.86 2.16 -1.96 1.33 -0.90 -2.14

Mar-65 -2.18 -1.84 1.84 -1.52 1.17 -0.84 -2.04
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Apr-65 -2.37 -1.82 1.07 -2.38 0.88 -1.09 -2.53

May-65 -2.39 -1.44 2.17 -1.54 1.80 1.33 -2.55

Jun-65 -0.58 -1.40 1.69 -1.64 2.06 1.18 -2.70

Jul-65 -0.88 -2.12 0.98 -2.05 1.66 0.71 -3.04

Aug-65 -0.82 -1.93 0.60 -2.11 1.00 -0.60 -3.14

Sep-65 -0.86 -1.83 0.76 -1.62 0.60 -0.90 -3.27

Oct-65 -0.90 -1.39 -0.76 -1.98 -0.89 0.25 -3.16

Nov-65 -1.56 -1.77 -0.96 -2.51 -1.21 0.35 -2.91

Dec-65 -1.60 -1.90 -1.14 -2.24 -1.00 1.19 -2.11

Jan-66 -1.42 -1.67 -1.29 -1.88 -0.97 1.32 -1.23

Feb-66 -1.28 -1.71 -1.17 -1.22 -0.86 1.69 1.61

Mar-66 -1.62 -2.00 -1.52 -1.82 -1.00 1.27 1.10

Apr-66 -1.40 -0.97 1.78 1.74 0.54 1.65 1.77

May-66 -2.28 -1.88 1.12 1.47 -0.17 2.02 2.47

Jun-66 -2.17 -2.22 0.93 0.77 -0.52 1.91 2.31

Jul-66 -2.58 -2.75 -0.81 -1.13 -1.21 1.62 2.01

Aug-66 -0.72 -0.69 1.30 0.91 1.09 1.81 2.67

Sep-66 1.54 2.24 1.85 1.00 1.39 1.42 1.89

Oct-66 0.77 1.65 1.22 0.94 0.93 0.87 1.73

Nov-66 -1.19 0.70 -1.35 -0.92 -1.14 -1.50 0.95

Dec-66 -1.39 -1.52 -1.83 -1.31 -1.58 -1.87 -1.43

Jan-67 -1.82 -2.08 -2.65 -2.02 -2.00 -2.21 -1.73

Feb-67 -2.08 -2.50 -3.33 -2.45 -2.28 -2.52 -1.96

Mar-67 -2.61 -2.89 -3.70 -3.00 -2.76 -2.90 -2.34

Apr-67 -2.88 -3.14 -3.78 -2.77 -3.33 -3.52 -2.52

May-67 -3.21 -3.60 -3.54 -1.98 -3.65 -3.44 -2.44

Jun-67 -2.40 -3.61 -4.21 -2.25 -4.33 -4.42 -3.07

Jul-67 -1.66 -3.18 -4.23 -1.96 -4.22 -4.63 -2.85

Aug-67 -1.87 -3.60 -4.56 -2.03 -4.07 -3.91 -2.48

Sep-67 -1.86 -2.83 -3.01 -1.65 -2.77 -0.86 -1.68

Oct-67 -2.27 -2.87 -2.31 -1.46 -2.38 3.09 -1.33

Nov-67 -2.37 -2.70 -1.93 -2.15 -1.53 2.93 -1.84

Dec-67 -2.22 -2.52 -1.38 -1.74 -1.36 2.64 -1.65

Jan-68 -1.51 -0.86 3.09 -0.97 2.45 3.82 -0.60

Feb-68 -1.19 1.74 2.90 -1.07 2.40 3.64 -0.65

Mar-68 -0.75 2.23 3.39 -0.98 2.79 3.38 -0.58

Apr-68 -0.64 2.26 3.09 1.07 3.04 3.22 0.53

May-68 1.09 2.26 3.26 1.80 2.95 3.72 1.38

Jun-68 0.91 2.41 3.37 2.73 2.81 4.75 3.22

Jul-68 1.02 3.15 3.90 2.86 3.03 5.00 3.19

Aug-68 1.37 3.58 3.79 2.59 2.38 4.49 2.55

Sep-68 0.65 2.74 3.66 3.29 2.16 4.71 2.37

Oct-68 -0.76 1.88 2.72 2.82 1.16 4.03 2.06

Nov-68 -0.24 2.66 3.03 3.20 1.78 4.11 1.77
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Dec-68 -0.43 2.22 2.57 3.13 1.31 3.69 1.24

Jan-69 -0.87 1.64 2.03 2.26 0.71 3.00 -1.16

Feb-69 0.24 1.67 2.02 2.52 0.59 3.46 0.73

Mar-69 0.79 2.29 2.69 3.34 0.87 3.75 1.02

Apr-69 0.68 1.98 2.60 3.34 1.60 3.93 1.52

May-69 1.24 2.56 2.71 3.40 1.65 3.70 1.68

Jun-69 1.22 2.56 2.16 2.49 1.46 3.08 1.12

Jul-69 0.88 2.08 1.35 1.58 0.85 2.23 0.60

Aug-69 0.77 2.16 1.29 0.74 1.19 2.02 -0.98

Sep-69 1.46 2.69 1.15 -1.90 0.92 1.51 -1.36

Oct-69 2.39 3.14 1.69 -1.59 2.27 1.52 -1.34

Nov-69 2.23 2.90 1.37 -1.56 2.65 1.67 -1.69

Dec-69 2.00 2.98 1.75 -1.16 2.69 1.68 -1.52

Jan-70 1.54 2.43 1.39 -1.55 2.24 1.57 -1.67

Feb-70 1.06 2.23 2.16 -1.12 2.45 1.67 -1.72

Mar-70 1.65 3.13 2.56 -0.75 2.79 2.10 -0.67

Apr-70 1.67 2.86 2.30 -0.79 2.19 1.65 -0.70

May-70 0.63 2.24 1.84 -0.94 2.42 2.48 1.77

Jun-70 -1.19 1.62 1.11 -1.20 2.11 2.23 1.47

Jul-70 -1.77 0.63 -1.41 -1.55 1.24 1.93 1.18

Aug-70 -2.09 -1.97 -1.73 -1.76 0.64 1.62 0.74

Sep-70 -1.97 -1.94 1.15 -1.24 1.04 2.00 1.34

Oct-70 -1.88 -1.94 1.27 1.29 -0.86 2.14 2.44

Nov-70 -2.05 -2.29 0.60 0.76 -1.36 1.35 1.80

Dec-70 -2.43 -2.71 -1.18 -1.07 -1.93 -1.36 0.82

Jan-71 -2.63 -3.11 -1.96 -1.89 -2.45 -2.24 -1.98

Feb-71 -2.21 -3.22 -2.34 -1.97 -2.63 -2.75 -2.12

Mar-71 -2.46 -3.65 -2.92 -2.50 -3.09 -3.33 -2.41

Apr-71 -2.53 -3.83 -3.17 -2.85 -2.95 -3.59 -2.46

May-71 -2.80 -4.00 -3.46 -2.77 -3.63 -3.95 -2.56

Jun-71 -3.19 -4.58 -4.18 -3.09 -3.51 -4.24 -2.86

Jul-71 -3.11 -4.67 -3.53 -2.72 -3.22 -4.84 -3.35

Aug-71 -2.04 -1.92 -2.35 -2.15 2.87 -2.87 -2.54

Sep-71 -0.74 -0.71 -2.09 -2.00 2.80 -1.14 -1.27

Oct-71 1.88 3.45 -1.10 -1.81 3.31 -0.59 -1.11

Nov-71 2.52 2.99 -1.05 -1.90 2.75 -0.59 -1.30

Dec-71 2.44 3.06 2.37 -1.05 2.45 2.82 1.42

Jan-72 1.94 2.54 2.17 -0.55 2.01 2.62 1.42

Feb-72 1.34 1.93 1.33 -1.48 1.29 2.17 0.81

Mar-72 -1.28 1.11 -1.45 -1.63 0.62 1.53 -0.74

Apr-72 -1.99 -1.47 -1.66 -1.83 -1.63 1.02 -1.03

May-72 -1.64 -1.33 -2.00 -2.03 -0.90 2.16 0.88

Jun-72 -1.48 -1.42 -2.31 -1.80 -0.77 2.29 0.61

Jul-72 -0.89 -1.38 -2.42 -1.26 -0.96 2.65 0.75
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Aug-72 1.27 1.47 -2.17 -0.97 1.52 2.94 0.55

Sep-72 1.28 1.45 -2.18 -0.60 1.38 2.56 0.73

Oct-72 1.29 2.09 -1.32 1.35 1.23 2.16 0.65

Nov-72 1.81 2.24 -0.86 1.60 1.00 2.20 1.29

Dec-72 1.54 1.77 -0.98 1.54 -0.57 1.58 0.84

Jan-73 1.81 2.53 1.35 1.84 0.31 1.82 0.97

Feb-73 1.95 2.74 1.40 1.58 0.66 1.97 1.13

Mar-73 3.45 3.70 1.49 2.36 0.69 1.95 1.33

Apr-73 4.16 4.03 2.11 3.22 0.78 2.57 2.75

May-73 3.50 3.06 1.47 2.60 0.05 1.87 2.23

Jun-73 2.86 2.96 2.20 3.86 0.52 3.69 3.54

Jul-73 3.39 3.41 3.46 4.23 1.44 4.02 3.34

Aug-73 2.62 2.69 3.21 4.29 0.84 4.34 3.71

Sep-73 2.40 3.32 3.76 5.44 0.97 4.91 4.73

Oct-73 1.69 2.93 4.39 6.13 1.66 6.04 5.39

Nov-73 0.98 2.10 3.88 5.64 0.92 5.06 4.24

Dec-73 0.61 1.28 3.24 5.38 -1.07 4.21 3.50

Jan-74 -1.40 0.65 2.94 5.87 -1.28 4.31 3.87

Feb-74 -1.74 -2.01 2.24 4.57 -1.81 3.28 2.88

Mar-74 -1.90 -2.45 1.24 3.39 -2.21 2.96 2.71

Apr-74 -2.37 -2.52 0.81 2.85 -2.34 2.23 2.26

May-74 -3.30 -3.22 -2.04 2.19 -2.37 2.21 2.92

Jun-74 -3.69 -3.54 -2.09 2.13 -2.98 1.83 2.35

Jul-74 -4.39 -4.25 -2.45 1.69 -3.49 1.23 1.68

Aug-74 -1.91 -3.14 1.69 2.80 -0.71 2.40 2.00

Sep-74 3.02 -1.20 3.01 4.41 3.63 2.85 1.87

Oct-74 4.00 3.08 3.76 4.38 4.31 2.59 1.54

Nov-74 3.65 2.88 4.10 5.03 4.26 3.28 2.43

Dec-74 3.41 2.89 3.96 4.49 4.18 2.96 2.41

Jan-75 3.20 2.87 3.54 3.69 3.54 2.48 1.91

Feb-75 3.58 3.30 3.69 3.90 3.62 2.25 1.22

Mar-75 3.17 2.86 3.26 3.50 2.91 1.58 0.75

Apr-75 3.07 2.43 2.96 3.33 2.71 1.57 0.59

May-75 3.11 2.76 3.39 3.59 3.59 2.31 1.20

Jun-75 3.33 2.79 3.11 3.66 3.57 2.56 1.50

Jul-75 4.43 3.96 3.42 3.47 4.05 2.95 1.37

Aug-75 4.10 4.30 3.38 3.24 3.89 3.41 1.80

Sep-75 3.67 4.27 2.84 2.61 3.38 3.04 1.28

Oct-75 2.52 3.31 1.95 2.28 2.89 2.69 1.26

Nov-75 2.65 3.43 1.24 1.53 2.52 1.97 0.90

Dec-75 2.13 3.09 0.66 0.69 1.97 1.62 0.83

Jan-76 1.55 2.35 -2.28 -1.88 1.27 0.90 -0.78

Feb-76 0.61 1.32 -3.28 -2.56 -1.81 -1.99 -1.63

Mar-76 -1.79 0.75 -3.22 -1.77 -2.08 -2.13 -1.77
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Apr-76 -1.20 1.43 -2.19 -1.38 -1.40 -0.63 -1.38

May-76 -1.47 0.76 -1.67 -0.70 -1.28 1.73 -1.23

Jun-76 -2.10 -1.66 -1.49 1.71 -1.65 1.50 -0.70

Jul-76 -1.69 -0.84 1.86 2.35 2.11 2.78 1.48

Aug-76 -2.01 -1.03 2.04 2.26 2.34 2.60 1.25

Sep-76 -1.24 -0.61 2.39 2.63 2.57 2.60 1.34

Oct-76 -1.12 1.57 2.96 2.71 3.34 3.94 1.68

Nov-76 -1.11 1.36 2.56 2.13 3.09 4.36 2.17

Dec-76 -1.43 0.92 2.50 2.16 2.85 5.02 3.06

Jan-77 -1.40 1.02 2.68 1.94 2.75 4.98 2.88

Feb-77 -1.50 0.84 2.42 1.72 2.23 4.58 2.21

Mar-77 -1.69 0.80 3.01 1.93 2.23 3.90 1.72

Apr-77 -0.74 1.70 3.21 1.90 3.21 4.69 2.04

May-77 1.11 1.75 2.04 0.77 2.61 4.03 1.42

Jun-77 -0.65 1.59 1.26 -1.06 2.34 3.67 1.36

Jul-77 -1.33 1.29 -1.96 -1.64 1.43 2.82 0.74

Aug-77 0.75 1.52 -1.94 -1.25 0.57 1.82 -0.89

Sep-77 -0.93 -1.08 -2.66 -1.48 -2.42 1.08 -1.08

Oct-77 -1.42 -1.47 -2.99 -1.94 -2.35 0.68 -1.17

Nov-77 -1.73 -1.85 -3.05 -1.76 -2.01 0.76 0.73

Dec-77 -2.05 -2.31 -3.62 -2.25 -2.36 -1.97 0.20

Jan-78 -1.90 -2.37 -3.74 -1.63 -2.37 -1.74 1.01

Feb-78 -1.25 -1.80 -3.26 -1.49 -2.01 -1.49 1.19

Mar-78 -1.44 -2.00 -2.99 -1.55 -2.14 -1.64 0.60

Apr-78 -2.18 -2.78 -3.31 -2.21 -2.60 -1.77 -0.77

May-78 -1.16 -2.28 -3.29 -2.59 -2.86 -2.27 -1.62

Jun-78 -0.87 -2.59 -3.64 -2.77 -2.83 -1.83 -1.40

Jul-78 -1.78 -3.31 -4.24 -3.17 -3.25 -2.09 -1.60

Aug-78 -2.04 -2.31 -3.58 -3.36 -2.06 -2.14 -2.03

Sep-78 -1.41 -1.52 -3.70 -3.05 -1.51 -0.92 -1.68

Oct-78 -1.74 -1.88 -3.97 -3.31 -1.81 -1.20 -2.19

Nov-78 -1.16 -1.73 -3.00 -2.63 -1.07 1.02 -1.72

Dec-78 -1.22 -1.93 -2.97 -2.49 -1.13 0.99 -1.90

Jan-79 -0.88 -1.66 -2.22 -1.18 -0.99 1.92 -0.79

Feb-79 -0.91 -1.64 -1.72 -0.68 -0.63 2.00 1.15

Mar-79 0.68 0.95 1.77 1.96 1.56 2.21 1.62

Apr-79 0.68 0.77 1.47 2.33 1.47 2.69 2.53

May-79 0.86 0.59 2.29 2.76 1.08 3.02 2.62

Jun-79 1.49 1.22 1.96 2.46 1.66 3.06 2.24

Jul-79 1.86 1.79 2.19 3.51 1.70 4.06 4.27

Aug-79 2.16 2.34 2.89 3.84 1.89 4.03 3.97

Sep-79 1.14 1.25 2.20 4.74 0.79 4.28 5.78

Oct-79 0.68 -1.51 1.61 4.22 -1.67 3.28 5.02

Nov-79 -1.12 -1.54 0.84 3.71 -1.78 2.62 4.22
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Dec-79 -1.06 -1.17 0.92 3.46 -1.39 2.38 3.74

Jan-80 -0.79 -1.09 0.73 3.22 -1.45 2.09 3.91

Feb-80 -0.75 -1.19 -1.15 2.55 -1.63 1.62 3.19

Mar-80 0.29 -1.21 -1.26 2.48 -1.55 1.48 3.56

Apr-80 0.62 -1.55 -1.35 2.38 -1.84 0.91 2.82

May-80 0.99 -0.77 -0.90 2.31 -1.46 1.19 2.92

Jun-80 -0.79 -1.37 -1.39 1.57 -2.08 -1.28 1.96

Jul-80 -2.07 -2.36 -2.23 0.72 -2.90 -1.89 1.10

Aug-80 -2.33 -2.84 -3.07 -1.93 -2.62 -1.11 -1.74

Sep-80 -1.55 -0.85 -1.92 -1.79 -1.03 -0.86 -1.05

Oct-80 -1.98 -1.12 -2.06 -1.88 -1.22 -1.14 -1.03

Nov-80 -1.55 -0.77 -2.07 -2.04 -0.55 -0.72 -1.19

Dec-80 -1.48 1.35 -2.14 -2.91 1.22 -1.16 -1.77

Jan-81 -1.65 1.02 -2.57 -3.46 1.02 -1.18 -1.83

Feb-81 -1.80 1.07 -2.88 -3.92 0.60 -1.42 -1.83

Mar-81 -1.39 1.29 -2.17 -3.84 1.52 -1.18 -1.86

Apr-81 -1.26 1.68 -2.45 -4.30 2.20 -1.38 -2.08

May-81 -1.60 1.65 -1.98 -3.13 2.37 -0.62 -1.16

Jun-81 -2.33 1.71 1.48 -1.78 3.47 2.12 2.18

Jul-81 -2.19 1.45 1.83 -0.99 3.59 2.69 2.64

Aug-81 -0.77 1.44 1.84 -0.76 3.36 3.89 3.22

Sep-81 1.31 0.71 1.64 -0.56 2.64 3.16 2.62

Oct-81 1.88 1.49 3.53 2.81 3.59 3.96 3.04

Nov-81 1.95 1.15 3.36 2.23 2.91 3.60 2.76

Dec-81 1.37 0.63 2.72 1.15 2.10 3.00 2.58

Jan-82 0.96 0.61 2.60 0.79 1.64 2.36 1.88

Feb-82 0.81 -0.54 2.34 -1.43 1.68 2.71 2.20

Mar-82 0.62 -0.61 1.87 -1.76 1.15 2.11 1.61

Apr-82 -0.91 -0.89 1.56 -1.15 0.83 1.81 1.48

May-82 0.49 1.73 2.80 -0.92 1.20 2.15 1.92

Jun-82 1.38 3.50 3.39 1.02 1.34 1.60 1.52

Jul-82 2.10 4.00 3.57 0.85 0.81 0.81 0.75

Aug-82 0.85 3.64 3.08 -0.38 -1.13 -1.39 -1.35

Sep-82 -1.54 2.70 1.97 -0.98 -1.68 -2.03 -2.05

Oct-82 -1.95 1.82 1.47 0.28 -2.12 -1.76 -1.96

Nov-82 -1.67 1.87 1.76 0.95 -1.56 -1.04 -0.72

Dec-82 -1.03 1.84 1.85 2.09 -1.32 -1.10 1.57

Jan-83 1.24 2.36 1.57 1.32 -1.05 -1.06 1.44

Feb-83 1.56 2.15 1.65 1.89 -0.95 -0.55 2.09

Mar-83 1.52 2.24 1.96 2.15 0.72 1.68 2.36

Apr-83 1.49 2.01 1.10 1.23 -0.45 0.96 1.55

May-83 1.29 1.80 1.41 1.94 -0.61 1.06 1.53

Jun-83 1.25 1.86 1.43 2.00 -0.18 1.03 1.52

Jul-83 -0.85 1.46 1.49 1.88 -0.45 1.82 2.51
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Aug-83 -2.12 -1.11 1.62 2.41 -0.94 1.98 3.57

Sep-83 -2.83 -1.89 0.79 2.06 -1.65 2.05 4.35

Oct-83 -1.56 1.45 0.58 1.47 -1.16 1.95 3.84

Nov-83 -1.22 1.58 -0.90 1.13 -0.85 1.61 3.53

Dec-83 -0.98 1.52 -1.27 1.15 -1.11 1.12 3.29

Jan-84 -0.96 1.40 -1.61 0.69 -0.81 1.30 3.36

Feb-84 -1.11 1.22 -1.87 0.86 -1.23 0.84 2.81

Mar-84 -0.81 1.07 -1.34 0.87 -1.48 0.56 2.19

Apr-84 -0.66 0.56 -1.91 -1.04 -2.16 -1.30 1.20

May-84 -1.53 -1.51 -2.51 -1.27 -2.95 -1.73 1.05

Jun-84 -1.15 -1.98 -2.71 -1.39 -3.41 -2.29 -1.67

Jul-84 -1.56 -2.32 -3.04 -1.64 -3.61 -2.52 -1.85

Aug-84 -0.93 -1.96 -3.17 -1.90 -3.97 -2.81 -1.90

Sep-84 -1.38 -2.19 -3.37 -1.96 -3.87 -3.06 -1.64

Oct-84 0.69 -1.61 -1.67 2.14 -2.69 -1.56 2.03

Nov-84 1.23 -0.65 -1.05 2.14 -2.08 -1.41 1.88

Dec-84 1.72 2.23 2.65 1.65 -0.90 -1.02 1.29

Jan-85 1.73 2.13 2.45 1.34 -0.62 1.48 1.27

Feb-85 1.99 2.57 2.42 1.58 1.74 1.74 1.80

Mar-85 2.51 3.06 2.52 1.32 1.81 1.88 2.58

Apr-85 2.64 3.25 2.20 0.95 1.44 2.05 2.26

May-85 2.30 2.65 1.55 -0.69 1.15 1.60 1.51

Jun-85 3.25 3.63 1.74 -1.08 1.33 1.88 1.35

Jul-85 3.22 4.06 1.70 -1.06 1.21 1.79 1.09

Aug-85 2.53 3.49 0.88 -1.73 -0.73 0.95 -0.95

Sep-85 3.65 3.29 0.82 -1.74 -0.56 1.09 -0.77

Oct-85 4.66 3.53 1.47 1.06 -0.35 1.24 -0.31

Nov-85 4.17 3.12 1.66 1.76 -0.45 2.06 -0.42

Dec-85 3.66 2.48 1.57 1.66 -0.76 1.70 -0.56

Jan-86 2.91 1.66 0.85 0.62 -1.09 1.29 -1.02

Feb-86 2.79 1.40 1.17 -0.91 -1.32 0.86 -1.35

Mar-86 2.05 0.65 -0.73 -1.73 -1.80 -0.93 -1.60

Apr-86 1.35 -1.78 -0.82 -1.38 -2.62 -1.48 -1.96

May-86 1.21 -1.76 0.61 -0.73 -2.04 -0.76 -1.50

Jun-86 1.99 -1.44 1.50 1.63 -1.41 0.99 -0.56

Jul-86 1.43 -1.54 1.68 1.08 -2.07 0.41 -1.03

Aug-86 2.50 -0.70 1.78 0.92 -1.63 0.27 -1.16

Sep-86 3.01 1.35 2.06 1.01 -1.25 0.12 -1.23

Oct-86 3.69 3.00 2.42 1.31 2.11 1.04 1.27

Nov-86 4.41 3.48 2.78 1.86 2.33 1.30 2.33

Dec-86 4.69 3.69 3.19 2.01 3.27 2.57 3.04

Jan-87 4.57 3.72 2.94 1.40 2.70 2.33 2.95

Feb-87 4.76 4.46 3.34 1.96 3.27 3.07 3.25

Mar-87 4.77 4.30 2.87 1.54 3.22 2.60 2.44
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Apr-87 4.17 3.47 1.80 -1.16 2.87 1.87 1.46

May-87 5.12 4.60 2.20 -1.29 3.86 2.24 1.36

Jun-87 5.39 4.65 2.79 0.64 5.28 4.04 2.43

Jul-87 5.40 4.81 2.96 0.76 5.75 4.31 2.82

Aug-87 5.75 4.77 2.64 0.36 5.64 3.97 2.40

Sep-87 5.88 4.27 2.47 0.36 4.99 3.29 2.06

Oct-87 4.84 3.13 1.60 0.03 3.76 2.40 1.19

Nov-87 4.07 2.36 1.84 0.92 3.43 2.44 1.33

Dec-87 4.24 2.70 2.26 2.08 3.22 2.21 1.24

Jan-88 3.79 2.26 1.75 1.35 2.47 1.52 0.87

Feb-88 3.20 1.68 1.34 0.89 1.78 0.93 -0.93

Mar-88 3.33 1.60 1.13 1.09 1.33 0.94 -0.30

Apr-88 3.81 1.48 0.59 -0.88 0.55 0.62 -0.30

May-88 3.89 -1.34 -1.50 -1.73 -1.88 -1.30 -0.89

Jun-88 3.69 -1.18 -1.12 -2.20 -1.90 -1.60 -1.23

Jul-88 4.25 -0.75 -0.79 -2.15 -1.12 -1.54 -1.33

Aug-88 3.69 -1.28 -1.16 -2.11 -1.48 -1.96 -1.70

Sep-88 4.33 0.90 -0.82 -2.53 -1.24 -2.19 -1.73

Oct-88 3.24 -0.57 -1.13 -2.23 -1.79 -2.49 -2.08

Nov-88 2.42 -1.12 -1.45 -1.96 -2.35 -3.19 -2.89

Dec-88 1.90 -1.24 -1.52 -1.73 -2.41 -3.42 -3.23

Jan-89 1.39 -1.38 -1.39 -1.15 -1.97 -2.64 -2.57

Feb-89 1.44 -0.75 -0.70 -0.86 -1.21 -2.93 -2.93

Mar-89 1.01 -0.85 0.79 1.30 -0.95 -2.59 -2.57

Apr-89 -2.08 -1.52 0.11 0.61 -1.37 -2.53 -2.70

May-89 -2.15 -1.63 1.07 1.38 -1.70 -2.82 -2.03

Jun-89 -0.91 0.93 2.52 2.78 -1.72 -2.52 2.17

Jul-89 -1.23 0.31 2.96 3.22 -2.28 -2.83 2.17

Aug-89 1.08 0.32 3.42 3.11 -2.58 -3.03 2.29

Sep-89 1.26 0.76 3.13 2.47 -2.74 -3.39 1.41

Oct-89 -0.77 -0.68 2.39 1.93 -2.65 -3.33 1.02

Nov-89 -1.27 -1.32 1.38 0.84 -2.70 -3.28 -1.11

Dec-89 -1.24 -1.53 0.55 -2.18 -2.77 -3.40 -1.72

Jan-90 -0.97 -1.36 0.61 -1.27 -2.90 -3.62 -1.46

Feb-90 0.65 -0.75 0.91 -1.02 -2.41 -3.34 -1.32

Mar-90 0.94 1.08 1.90 1.70 -1.65 -2.42 0.79

Apr-90 1.29 2.12 2.88 1.68 -0.97 -1.97 1.10

May-90 0.62 1.96 3.05 2.19 -0.84 -2.32 0.87

Jun-90 -1.92 1.62 2.30 1.69 -1.71 -3.06 -0.64

Jul-90 -1.72 2.19 2.29 1.40 1.24 -2.14 -0.51

Aug-90 -1.70 2.20 2.15 0.84 0.81 -2.65 -1.24

Sep-90 -1.34 2.08 1.90 0.91 1.21 -2.66 -1.37

Oct-90 -1.62 1.53 1.60 1.11 1.14 -2.59 -1.37

Nov-90 -1.47 1.72 1.76 1.29 1.10 -2.66 -1.64
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Dec-90 -1.48 1.49 1.38 1.25 0.56 -2.97 -2.02

Jan-91 -1.00 2.04 1.96 2.38 1.04 -1.64 1.72

Feb-91 -1.46 1.29 1.57 2.47 0.59 -1.32 2.17

Mar-91 -1.71 0.57 0.87 1.86 -0.77 -1.28 1.86

Apr-91 -2.50 -1.69 0.67 2.83 -1.05 1.48 3.04

May-91 -2.52 -1.68 0.58 2.70 -1.51 1.36 3.15

Jun-91 -2.16 1.22 0.96 2.66 -1.11 1.85 3.46

Jul-91 -1.28 1.63 1.40 2.49 -1.11 1.99 3.22

Aug-91 -1.04 2.19 2.70 3.18 -1.07 1.79 2.86

Sep-91 1.62 3.40 2.86 3.25 1.26 2.06 2.73

Oct-91 1.10 3.31 3.60 3.13 0.94 1.67 2.12

Nov-91 1.55 3.03 3.36 2.98 0.84 1.23 2.15

Dec-91 2.86 4.77 5.70 3.88 2.96 3.63 3.06

Jan-92 3.05 5.18 5.90 3.90 3.42 4.50 4.08

Feb-92 3.02 5.91 6.14 4.30 4.41 5.71 5.02

Mar-92 2.87 5.35 5.64 4.24 4.44 5.91 4.87

Apr-92 2.92 4.98 4.59 3.40 3.97 5.89 5.02

May-92 3.65 5.02 4.66 2.94 4.42 6.55 5.20

Jun-92 5.05 6.62 4.99 3.18 5.01 6.39 5.10

Jul-92 5.51 7.09 5.26 3.49 5.37 6.05 4.79

Aug-92 5.93 6.84 5.19 3.18 5.03 5.45 4.09

Sep-92 4.68 5.75 4.74 3.01 3.74 4.37 3.10

Oct-92 3.40 4.35 3.75 2.60 2.59 3.42 2.28

Nov-92 3.64 4.72 3.96 2.84 2.74 3.88 3.00

Dec-92 3.51 4.43 4.24 3.32 2.43 3.59 2.90

Jan-93 3.73 4.29 4.19 3.45 2.15 3.41 3.47

Feb-93 3.61 4.53 4.52 2.94 1.87 3.53 3.19

Mar-93 3.61 4.38 4.39 3.08 1.83 3.98 3.95

Apr-93 3.46 4.17 4.11 3.00 1.68 3.83 4.25

May-93 2.96 3.96 3.40 2.74 1.31 4.63 4.70

Jun-93 2.87 3.86 3.32 3.72 1.16 5.59 5.31

Jul-93 3.12 3.61 2.41 2.73 -0.99 4.95 4.25

Aug-93 2.98 3.19 1.38 2.00 -1.32 3.80 3.17

Sep-93 2.29 2.48 1.43 1.47 -1.25 2.54 2.04

Oct-93 1.79 2.28 2.27 2.26 -1.42 2.40 2.25

Nov-93 1.52 1.82 2.09 2.17 -1.64 1.89 2.31

Dec-93 1.15 1.52 2.04 1.73 -1.82 1.52 1.95

Jan-94 0.96 1.25 1.81 1.49 -1.43 0.90 1.68

Feb-94 -1.03 1.09 1.83 1.85 -1.43 -1.93 1.09

Mar-94 -1.07 0.76 1.35 1.55 -1.20 -1.40 0.98

Apr-94 -0.81 0.65 1.05 0.92 -1.36 -1.25 0.80

May-94 -0.57 1.02 1.77 1.30 -1.12 -0.69 1.17

Jun-94 -1.75 -1.34 1.13 0.93 -1.83 -0.77 1.35

Jul-94 -1.56 -1.75 1.42 1.17 -2.12 -1.36 0.74
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Aug-94 -1.85 -2.42 1.30 1.63 -2.54 -1.00 0.95

Sep-94 -2.03 -2.27 1.23 1.18 -2.36 -0.93 -0.61

Oct-94 -2.13 -2.06 2.02 2.99 -1.95 1.84 2.02

Nov-94 -1.90 -1.52 2.87 2.63 -1.53 1.27 1.19

Dec-94 -1.99 -1.54 3.33 3.42 -0.94 2.12 1.74

Jan-95 -1.91 -1.54 3.10 3.75 -1.22 1.79 1.93

Feb-95 -2.25 -1.78 2.27 2.83 -1.34 1.57 1.49

Mar-95 -2.32 -1.50 2.70 2.68 -0.99 1.97 2.03

Apr-95 -2.36 -1.44 2.82 3.00 -0.80 1.80 2.22

May-95 -1.37 1.03 3.09 2.63 0.85 2.00 2.42

Jun-95 -1.11 1.87 2.99 2.34 0.87 2.05 2.48

Jul-95 -1.22 2.01 3.40 2.40 -0.43 1.77 2.30

Aug-95 -1.60 3.54 4.12 2.13 -0.71 1.81 2.09

Sep-95 0.95 3.95 4.02 1.91 -0.51 1.24 1.19

Oct-95 -0.44 3.18 2.97 1.20 -1.11 0.98 1.00

Nov-95 -0.96 2.53 2.22 -1.21 -0.76 0.90 0.88

Dec-95 -0.90 1.97 1.57 -1.33 -1.08 0.56 1.62

Jan-96 -1.17 1.41 0.81 -1.87 -1.51 -1.35 1.14

Feb-96 -1.61 0.55 -2.70 -2.86 -2.07 -2.17 -1.03

Mar-96 -1.94 -1.72 -2.60 -3.18 -2.17 -2.26 -1.37

Apr-96 -2.55 -2.17 -2.65 -2.96 -2.33 -2.57 -1.54

May-96 -3.44 -3.40 -3.76 -3.73 -3.24 -3.68 -2.42

Jun-96 -3.32 -3.68 -4.07 -3.54 -3.82 -3.73 -1.80

Jul-96 -2.03 -3.54 -3.95 -3.15 -4.12 -4.31 -2.36

Aug-96 -0.63 -2.13 -2.05 -1.43 -2.71 -2.97 -1.07

Sep-96 2.32 -1.49 -1.27 2.08 -2.08 -2.52 1.44

Oct-96 1.60 -1.67 -1.08 1.78 -1.82 -2.88 1.13

Nov-96 1.62 -0.92 2.83 2.08 -1.04 -2.74 0.73

Dec-96 1.14 -1.38 2.46 1.73 -1.12 -2.74 -0.56

Jan-97 0.97 -1.57 2.10 1.54 -1.17 -2.63 0.41

Feb-97 1.22 1.46 3.90 3.11 2.04 -2.31 0.91

Mar-97 -0.66 0.85 3.59 2.98 2.39 -1.29 2.25

Apr-97 2.78 2.76 4.23 3.74 3.12 1.85 3.52

May-97 2.89 2.66 3.79 3.12 3.05 2.22 3.67

Jun-97 3.41 3.85 4.07 3.22 4.60 3.08 3.18

Jul-97 3.67 4.28 3.92 2.73 4.67 2.84 2.39

Aug-97 4.05 4.60 3.80 3.27 3.69 2.23 1.50

Sep-97 3.50 3.89 2.55 2.52 2.56 1.80 1.91

Oct-97 2.90 3.38 2.58 2.75 2.12 3.03 2.63

Nov-97 2.61 2.86 2.32 2.70 1.86 3.36 2.71

Dec-97 3.27 3.38 3.43 2.96 1.91 3.33 2.83

Jan-98 2.66 3.01 4.05 3.55 1.51 2.93 3.28

Feb-98 2.81 3.08 4.16 3.80 1.48 3.57 3.54

Mar-98 3.49 3.77 4.41 3.37 1.96 3.42 3.15
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Apr-98 3.09 3.01 3.41 2.45 1.17 2.64 2.28

May-98 1.79 1.74 1.83 1.02 -1.76 1.33 0.90

Jun-98 -2.17 0.67 0.69 -2.75 -2.35 -2.33 -2.12

Jul-98 -2.51 -2.75 -3.30 -3.81 -3.02 -2.99 -2.85

Aug-98 -2.35 -3.04 -3.45 -3.55 2.29 -1.73 -2.38

Sep-98 -3.34 -3.94 -3.38 -2.05 1.45 -1.01 -0.70

Oct-98 -1.78 -3.63 -2.53 -0.79 1.45 3.71 2.31

Nov-98 -1.18 -3.27 -1.65 2.75 1.74 4.49 2.86

Dec-98 -1.11 -3.28 -0.79 2.93 1.41 4.14 2.58

Jan-99 1.73 -2.66 1.68 3.46 0.76 3.38 2.03

Feb-99 0.99 -3.17 0.66 1.89 -1.44 2.42 1.08

Mar-99 1.57 -2.12 1.01 1.92 -0.67 2.63 1.05

Apr-99 2.63 -1.62 0.62 1.44 -0.83 1.92 -1.42

May-99 3.32 -1.14 0.71 1.46 -1.23 1.64 -1.25

Jun-99 4.14 1.76 0.71 1.71 -1.01 1.80 -0.85

Jul-99 4.07 1.22 0.59 1.55 -1.17 1.85 -0.66

Aug-99 3.48 -0.93 -1.11 -1.08 -1.86 1.55 -1.47

Sep-99 3.11 -1.37 -1.64 -1.36 -2.64 0.76 -1.78

Oct-99 2.24 -1.70 -1.78 -1.47 -2.78 -1.20 -2.17

Nov-99 1.25 -2.45 -2.63 -2.48 -3.34 -1.97 -2.86

Dec-99 1.16 -2.58 -2.65 -2.71 -3.48 -2.44 -3.17

Jan-00 0.66 -2.85 -2.79 -3.15 -3.70 -2.45 -3.76

Feb-00 -2.01 -3.22 -3.15 -3.91 -3.86 -2.97 -4.63

Mar-00 -0.81 -1.98 -2.87 -3.54 -4.01 -2.59 -4.69

Apr-00 -0.73 -1.92 -2.72 -3.04 -4.37 -2.81 -4.06

May-00 -1.74 -3.07 -2.95 -2.28 -4.99 -2.59 -3.22

Jun-00 1.24 -1.52 -1.60 -1.14 -3.89 -2.42 -3.11

Jul-00 -0.67 -1.97 -1.77 -1.44 -4.49 -3.15 -3.65

Aug-00 -2.11 -2.98 -2.64 -2.28 -5.02 -3.67 -4.12

Sep-00 -3.18 -3.72 -3.15 -2.59 -5.06 -4.09 -4.33

Oct-00 -1.84 -2.61 -2.53 -2.64 -3.42 -3.32 -4.10

Nov-00 -1.02 -1.17 2.02 2.23 -1.02 -1.20 -2.28

Dec-00 -0.62 -0.92 2.53 2.65 -0.84 -0.72 -2.12

Jan-01 2.14 2.18 3.00 2.92 2.99 2.50 -1.36

Feb-01 2.25 2.59 3.76 3.36 2.57 1.84 -2.05

Mar-01 3.14 3.12 4.30 4.48 2.83 2.60 -0.91

Apr-01 2.55 2.28 3.13 3.00 2.16 1.84 -1.51

May-01 2.97 2.27 2.45 2.37 1.71 1.43 -1.62

Jun-01 2.29 1.37 1.75 3.34 0.69 0.97 1.67

Jul-01 0.98 -1.86 0.80 2.75 -2.12 -1.42 1.40

Aug-01 0.73 -1.52 1.26 2.96 -1.48 1.45 2.45

Sep-01 -1.70 -1.59 1.31 3.78 -1.42 1.57 2.69

Oct-01 -2.32 -2.04 1.05 3.85 -1.63 1.40 2.86

Nov-01 -1.44 -0.75 0.91 3.69 1.27 1.99 3.08
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Dec-01 -1.58 -0.91 1.17 4.20 1.00 2.35 3.19

Jan-02 -1.28 -0.90 1.04 3.35 -0.52 1.76 2.37

Feb-02 -1.24 -0.82 0.80 2.77 -0.68 1.22 1.55

Mar-02 -0.56 1.21 1.49 3.09 -0.61 0.81 1.11

Apr-02 -0.61 1.22 1.08 2.30 -1.11 -1.17 0.98

May-02 -1.51 -0.64 0.89 1.68 -1.92 -1.75 -1.46

Jun-02 -2.20 -0.67 0.79 1.41 -2.22 -1.72 -1.16

Jul-02 -2.41 1.23 1.65 1.57 1.60 1.20 -0.76

Aug-02 -2.20 0.80 1.49 1.30 0.77 0.93 1.07

Sep-02 -2.49 -0.73 0.95 0.87 -0.89 1.50 1.70

Oct-02 -0.75 1.21 1.96 1.81 1.51 3.12 3.45

Nov-02 -0.63 1.14 1.64 1.87 1.45 3.81 3.62

Dec-02 1.85 1.71 2.57 3.06 1.54 4.53 4.32

Jan-03 1.39 1.36 1.99 1.96 1.12 4.14 3.70

Feb-03 1.13 1.21 2.35 2.99 1.29 4.30 3.44

Mar-03 0.93 0.92 1.68 2.17 1.12 3.87 2.81

Apr-03 -0.75 0.68 0.83 1.16 -0.69 2.83 1.89

May-03 -1.39 -1.05 -1.68 -2.06 -1.31 1.47 -2.05

Jun-03 1.22 1.54 -0.94 -1.42 -0.87 1.09 -1.84

Jul-03 -0.99 1.06 -1.26 -1.33 0.53 1.49 -1.41

Aug-03 -1.62 0.79 -1.13 -1.25 0.55 0.94 -1.43

Sep-03 -1.69 -0.83 -0.77 -0.83 0.84 1.82 0.94

Oct-03 -2.04 -1.23 -0.92 -1.00 1.07 1.61 1.13

Nov-03 -2.13 -1.33 -1.20 -1.19 0.74 1.08 1.16

Dec-03 -2.42 -1.88 -1.85 -1.64 -0.79 -0.98 1.14

Jan-04 -1.97 -1.50 -1.90 -1.54 0.11 0.10 1.47

Feb-04 -1.04 -0.61 -1.05 1.19 0.31 0.35 2.02

Mar-04 1.32 1.22 -1.37 0.75 0.81 0.22 1.45

Apr-04 2.39 1.68 -0.78 0.72 1.79 1.29 1.69

May-04 1.00 -1.09 -1.33 0.68 1.18 1.40 2.51

Jun-04 1.77 1.14 1.69 2.15 2.30 2.96 4.00

Jul-04 1.99 1.92 2.55 1.86 2.36 3.11 3.43

Aug-04 2.54 2.73 3.53 2.06 3.04 3.05 2.67

Sep-04 3.61 1.95 2.64 1.28 2.49 2.34 1.61

Oct-04 4.12 2.38 2.93 1.41 2.95 2.36 1.51

Nov-04 6.73 5.10 4.60 2.62 5.17 4.09 3.46

Dec-04 6.23 4.65 4.05 2.05 4.41 3.38 2.91

Jan-05 6.43 4.63 4.14 1.79 3.93 3.19 2.22

Feb-05 6.25 4.71 3.89 1.89 4.00 3.34 2.52

Mar-05 6.10 4.54 3.39 1.33 4.00 3.55 2.62

Apr-05 5.50 3.65 2.29 0.72 3.09 2.71 1.87

May-05 5.10 3.24 1.68 -1.41 3.22 2.36 1.61

Jun-05 4.72 2.80 0.87 -2.21 2.50 1.52 0.64

Jul-05 4.52 2.84 0.55 -2.27 2.34 1.37 0.79
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Aug-05 5.22 4.49 1.23 -2.08 2.90 0.72 -1.40

Sep-05 3.81 3.41 -1.67 -2.11 1.54 -1.98 -1.71

Oct-05 3.46 3.04 -2.14 -2.67 1.78 -2.04 -1.87

Nov-05 2.55 1.97 -2.80 -3.25 1.08 -2.38 -1.96

Dec-05 1.88 1.22 -3.43 -4.09 -1.44 -2.81 -2.32

Jan-06 1.01 -2.28 -3.67 -4.11 -1.81 -3.41 -2.87

Feb-06 -2.30 -2.54 -3.62 -3.83 -2.12 -3.91 -3.33

Mar-06 -2.09 -2.26 -2.83 -3.19 -2.13 -4.09 -3.63

Apr-06 -2.71 -2.69 -3.03 -3.47 -2.55 -4.81 -3.88

May-06 -3.37 -3.17 -3.53 -3.93 -3.22 -4.95 -3.54

Jun-06 -4.06 -4.08 -3.85 -4.02 -3.72 -4.95 -2.66

Jul-06 -4.38 -4.78 -4.36 -3.87 -4.04 -4.39 -0.97

Aug-06 -2.79 -4.37 -4.47 -4.09 -3.87 -4.89 -0.89

Sep-06 -1.75 -3.61 -4.20 -4.05 -3.60 -4.13 -0.84

Oct-06 -1.20 -2.52 -3.58 -2.51 -3.33 -3.61 3.06

Nov-06 -1.43 -2.49 -3.51 -2.47 -3.75 -4.05 2.17

Dec-06 2.28 -1.68 -3.08 -1.69 -3.54 -3.53 2.12

Jan-07 2.52 -1.02 -1.93 2.47 -2.45 -1.92 3.12

Feb-07 2.11 -1.15 -2.20 1.62 -2.64 -2.27 2.27

Mar-07 3.74 2.50 -0.67 1.24 -0.57 -0.55 2.75

Apr-07 3.91 2.64 -0.73 0.85 2.08 2.11 3.06

May-07 4.39 3.23 2.43 1.14 3.39 2.24 3.13

Jun-07 4.97 4.67 4.37 1.82 4.81 2.65 2.92

Jul-07 5.12 5.28 5.48 3.77 6.51 5.75 4.90

Aug-07 4.93 6.63 5.94 3.94 8.02 6.54 5.11

Sep-07 4.60 5.76 5.60 3.27 6.99 5.71 4.59

Oct-07 3.38 4.47 4.75 2.62 5.77 4.81 3.84

Nov-07 2.64 3.63 3.86 1.88 4.92 4.20 3.44

Dec-07 2.76 3.39 3.18 1.35 4.02 3.24 2.50

Jan-08 2.14 2.59 2.20 0.88 3.16 2.70 2.84

Feb-08 1.69 1.98 1.38 1.04 2.09 1.72 2.36

Mar-08 1.09 1.95 2.27 1.76 2.27 1.48 2.06

Apr-08 -1.68 1.77 2.35 1.37 1.68 1.08 1.57

May-08 -1.83 1.09 1.70 1.29 0.55 -2.42 0.75

Jun-08 -2.19 -1.73 1.02 1.17 -2.97 -3.34 -1.59

Jul-08 -2.02 -2.19 -1.76 -0.81 -3.25 -3.09 -1.79

Aug-08 -0.85 -1.08 -0.84 1.34 -1.83 -2.48 -0.98

Sep-08 1.13 -0.59 -1.14 1.84 -2.15 -3.08 -0.77

Oct-08 2.10 1.36 -1.33 1.55 -2.24 -3.23 -0.89

Nov-08 1.62 0.73 -1.65 1.43 -2.65 -3.61 -0.89

Dec-08 1.10 -1.04 -2.30 0.73 -2.93 -3.97 -1.54

Jan-09 -1.01 -1.57 -2.92 -1.08 -3.15 -4.49 -2.45

Feb-09 -1.31 -2.14 -3.73 -1.77 -3.63 -5.26 -3.33

Mar-09 -1.63 -2.50 -3.02 -0.83 -3.06 -4.91 -3.26
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Apr-09 -1.24 -2.27 -2.36 1.15 -2.46 -4.44 -1.89

May-09 -1.97 -2.90 -2.44 1.07 -2.91 -4.94 -2.21

Jun-09 -1.90 -3.21 -2.54 -0.69 -3.41 -5.85 -2.85

Jul-09 -1.14 -2.51 -2.12 0.88 -3.33 -6.37 -3.30

Aug-09 -1.27 -2.85 -2.09 0.94 -3.68 -6.51 -3.72

Sep-09 -1.58 -2.32 1.33 1.97 -2.91 -5.26 -3.52

Oct-09 -1.29 -1.98 3.20 4.69 -2.06 -3.53 -1.84

Nov-09 -1.76 -2.42 2.79 3.85 -1.88 -2.39 -1.60

Dec-09 -1.42 -1.97 2.90 3.83 -1.46 -1.36 -0.55

Jan-10 -0.69 -1.30 3.40 3.34 1.62 -0.57 1.88

Feb-10 1.59 1.22 3.70 3.45 2.18 3.73 2.08

Mar-10 2.08 1.40 3.85 3.14 2.38 3.62 1.86

Apr-10 3.12 2.60 3.33 2.03 2.68 3.18 1.14

May-10 2.74 2.13 2.19 0.78 2.43 2.64 0.72

Jun-10 2.79 2.16 1.59 -1.83 1.98 2.55 -0.93

Jul-10 3.97 3.72 1.72 -1.53 2.61 3.24 1.31

Aug-10 3.61 3.14 0.90 -2.13 1.87 2.36 0.85

Sep-10 2.81 3.02 2.31 -2.34 1.90 3.60 1.16

Oct-10 2.21 2.28 1.74 -2.49 0.93 2.64 -0.79

Nov-10 1.93 1.54 1.15 -2.69 -1.58 1.99 -0.80

Dec-10 1.32 0.95 0.74 -3.45 -1.78 1.28 -1.03

Jan-11 0.80 -1.60 0.59 -3.18 -1.74 1.42 -0.92

Feb-11 0.59 -1.81 -1.18 -3.37 -2.01 0.68 -1.50

Mar-11 -1.89 -2.50 -2.05 -4.05 -2.64 -2.05 -1.88

Apr-11 -2.74 -3.50 -2.49 -4.41 -3.55 -2.97 -2.67

May-11 -3.80 -4.44 -2.59 -4.54 -4.29 -3.51 -3.43

Jun-11 -5.31 -5.81 -3.33 -4.95 -5.11 -4.03 -3.92

Jul-11 -6.13 -6.49 -4.43 -5.73 -5.64 -4.73 -4.16

Aug-11 -6.79 -6.94 -5.00 -6.44 -5.92 -5.33 -4.90

Sep-11 -6.70 -7.02 -5.28 -6.50 -6.13 -5.75 -5.29

Oct-11 -6.19 -6.09 -4.49 -6.22 -5.52 -5.48 -5.02

Nov-11 -5.82 -5.54 -4.25 -5.92 -5.10 -5.33 -5.04

Dec-11 -4.42 -4.62 -3.13 -4.81 -4.06 -4.50 -4.80

Jan-12 -4.44 -4.06 -2.03 -4.36 -3.75 -4.37 -4.72

Feb-12 -3.96 -3.66 -1.63 -3.47 -3.00 -3.58 -3.54

Mar-12 -3.77 -3.46 -0.77 -2.27 -2.33 -2.58 -2.68

Apr-12 -3.82 -3.82 -1.53 -2.64 -2.65 -2.91 -2.57

May-12 -4.29 -4.39 -2.23 -3.19 -2.03 -2.67 -2.61

Jun-12 -4.52 -4.51 -2.59 -3.22 -2.60 -3.05 -2.71

Jul-12 -5.00 -4.75 -2.99 -2.51 -2.52 -2.54 -1.65

Aug-12 -5.12 -4.54 -2.61 -2.48 -2.68 -2.82 -1.61

Sep-12 -4.39 -3.60 -2.21 -1.59 -1.91 -2.41 -1.62

Oct-12 -4.49 -3.93 -2.59 -1.88 -2.43 -2.75 -2.13

Nov-12 -4.76 -4.35 -3.38 -2.71 -3.01 -3.34 -2.82
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Date
Div 1 High 

Plains

Div 2 Low 

Rolling 

Plains

Div 3 North 

Central

Div 4 East 

Texas

Div 6 

Edwards 

Plateau

Div 7 South 

Central

Div 8 Upper 

Coast

Dec-12 -4.47 -4.42 -3.70 -3.06 -3.32 -3.78 -3.15

Jan-13 -3.87 -3.90 -3.22 -2.63 -2.74 -3.47 -2.89

Feb-13 -2.99 -3.35 -3.43 -2.66 -3.05 -3.81 -3.15

Mar-13 -3.01 -3.56 -3.39 -2.94 -3.24 -4.03 -3.47

Apr-13 -3.35 -3.64 -3.21 -2.80 -3.34 -3.59 -2.62

May-13 -4.16 -4.26 -3.22 -2.69 -3.11 -3.69 -2.69

Jun-13 -4.14 -4.17 -3.41 -2.63 -3.40 -4.22 -2.87

Jul-13 -3.42 -3.25 -2.76 -2.38 -2.85 -4.28 -2.93

Aug-13 -3.33 -3.02 -2.97 -2.85 -3.17 -4.47 -2.98

Sep-13 -3.29 -2.97 -2.69 -1.69 -2.53 -3.69 -2.70

Oct-13 -3.34 -3.15 -2.03 1.93 -2.02 -2.79 -2.02

Nov-13 -3.05 -3.08 -1.74 2.21 -1.58 -2.53 -1.58

Dec-13 -2.72 -2.59 -1.41 1.81 -1.46 -2.73 -2.10

Jan-14 -2.82 -2.82 -1.78 1.04 -1.78 -2.95 -2.49

Feb-14 -2.78 -2.76 -2.16 0.60 -2.12 -3.30 -2.45

Mar-14 -3.00 -2.82 -2.32 -1.00 -2.38 -2.86 -2.10

Apr-14 -3.45 -3.27 -2.56 -1.34 -2.94 -3.28 -2.46

May-14 -3.28 -3.30 -2.37 -0.57 -2.37 -2.34 -1.58

Jun-14 -2.89 -3.10 -1.91 0.80 -2.52 -2.42 -1.45

Jul-14 -2.39 -2.70 -1.25 1.48 -2.77 -2.59 -1.33

Aug-14 -2.85 -2.72 -1.12 1.42 -2.58 -3.08 -1.51

Sep-14 -1.45 -2.19 -1.58 1.04 -2.29 -2.93 -1.32

Oct-14 -1.78 -2.64 -1.63 1.05 -2.76 -3.17 -1.55

Nov-14 -1.34 -1.79 -1.15 1.08 -1.67 -2.14 -1.23

Dec-14 -1.48 -1.96 -1.48 0.60 -1.86 -2.08 -1.08

Jan-15 -0.69 -1.33 -0.95 1.30 -1.25 -1.47 0.58

Feb-15 -0.59 -1.31 -0.74 0.84 -1.46 -1.64 -0.59

Mar-15 -0.64 -1.14 0.79 2.14 1.12 2.03 1.38

Apr-15 1.29 1.11 1.30 2.67 1.14 2.68 2.29

May-15 3.60 3.71 4.07 4.13 3.22 4.32 3.38

Jun-15 4.34 4.22 4.23 4.04 3.97 4.52 3.79

Jul-15 5.54 5.33 4.20 3.10 3.85 4.12 3.01

Aug-15 5.43 4.88 3.24 2.10 2.71 3.20 2.76

Sep-15 4.18 3.38 1.99 1.00 1.43 2.19 2.53

Oct-15 5.31 3.43 3.45 1.93 2.30 3.12 3.30

Nov-15 5.46 4.30 5.26 2.95 3.06 2.99 3.19

Dec-15 5.41 4.36 5.65 3.60 2.96 2.74 2.70
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Appendix H 

Average Annual Diversions and Return Flows by Permit for Full Naturalization Gages 
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H-1 

Appendix H – Average Annual Diversions and Return Flows by Permit for Full Naturalization Gages 
 

The tables in this appendix contain the average annual diversions and return flows for the gages 

selected for full naturalization, as described in Section 6.0 of this report.  The average historical 

amounts are for the years 1998 through 2015, the period of extended flows.  Tables H-1 

through H-4 show the type of use, authorized diversion amount, average annual amount used 

for full naturalization and average annual amount used for approximate naturalization, for each 

water right in the watershed.  Tables H-5 through H-8 contain the permitted discharge, average 

annual return flows used for full naturalization and average annual return flows used for 

approximate naturalization for each wastewater discharger considered in this study. 
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H-2 

 

Table H-1:  Average Annual Diversions at NBHI35- N Bosque at Hico 
(values in acre-feet per year) 

WR 
Number 

Type of 
Use 

Authorized 
Diversion 

Fully 
Naturalized 

Approximate 
Naturalized 

2260 Irrigation 56 10 0 

2259 Irrigation 112 7 0 

2258 Irrigation 32 0 0 

2254 Irrigation 65 0 0 

2255 Irrigation 47.65 0 0 

2255 Irrigation 26.83 0 0 

2255 Irrigation 84.52 0 0 

5051 A Irrigation 606 1 0 

2252 Irrigation 30 0 0 

2251 Irrigation 28 0 0 

2250 Irrigation 4 0 0 

2249 Irrigation 19 0 0 

2248 Irrigation 62 6 0 

2247 Irrigation 35 0 0 

2247 A Irrigation 50 7 0 

2246 Irrigation 152 0 0 

2245 Irrigation 20 0 0 

2244 Irrigation 27 0 0 

2243 Irrigation 90 0 0 

2242 Irrigation 40 0 0 

2241 Irrigation 33 0 0 

2240 Irrigation 137 9 0 

2239 Irrigation 32 0 0 

2238 Irrigation 106.02 45 0 

2238 Irrigation 89.98 33 0 

2237 Irrigation 90 0 0 

2236 Irrigation 24 0 0 

2235 Irrigation 8 1 0 

4226 Irrigation 225 3 0 

2234 A Irrigation 125 0 0 

2233 Irrigation 18 0 0 

5557 Irrigation 100 5 0 

2229 Irrigation 44 0 0 

2226 Irrigation 61 0 0 

2228 Irrigation 78 0 0 

2227 Irrigation 60 0 0 
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H-3 

Table H-1 (Continued) 

WR 
Number 

Type of 
Use 

Authorized 
Diversion 

Fully 
Naturalized 

Approximate 
Naturalized 

2231 Irrigation 42 0 0 

2232 Irrigation 16 0 0 

2230 Irrigation 76 0 0 

2225 Irrigation 34 0 0 

2223 Irrigation  19 0 

5052 A Irrigation 80 5 0 

2222 Irrigation 110 0 0 

2221 Irrigation 18 0 0 

5007 A Irrigation 38 0 0 

2220 Irrigation 12 1 0 

2219 Irrigation 13 0 0 

2215 Irrigation 54 0 0 

2216 Irrigation 54 0 0 

2214 Irrigation 31 0 0 

2212 Irrigation 2 0 0 

4221 A Irrigation 150 0 0 

2211 Irrigation 85 0 0 

2210 Irrigation 92 0 0 

2209 Irrigation 3 0 0 

2208 B Irrigation 40 0 0 

2207 Irrigation 23 0 0 

2206 Irrigation 60 1 0 

2205 Irrigation 150 4 0 

2201 Irrigation 197 0 0 

2218 A Irrigation 100 0 0 

2217 A Irrigation 100 0 0 
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H-4 

 

Table H-2:  Average Annual Diversions at NBCL36 – N Bosque nr Clifton 
(values in acre-feet per year) 

WR 
Number 

Type of 
Use 

Authorized 
Diversion 

Fully 
Naturalized 

Approximate 
Naturalized 

2261 Irrigation  8 0 0 

2262 Irrigation 30 0 0 

2263 Irrigation 65 0 0 

2264 Irrigation 45 0 0 

2265 Irrigation 268 10 0 

2266 Irrigation 18 0 0 

2267 Irrigation 1 0 0 

2267 Irrigation 1 0 0 

2268 Irrigation 11 0 0 

2269 Irrigation 4 0 0 

2270 Irrigation 24 0 0 

2271 Irrigation 15 0 0 

2271 Irrigation 0 0 0 

2272 Irrigation 42 0 0 

2273 Irrigation 98 0 0 

2274 Irrigation 81 9 0 

2275 Irrigation 155 4 0 

2276 Irrigation 90 56 0 

2277 Irrigation 10 1 0 

2278 Irrigation 114 0 0 

2279 Irrigation 9 2 0 

2280 Irrigation 69 14 0 

2281B Irrigation 7 6 0 

2281B Irrigation 100 0 0 

2282 Irrigation 253 78 0 

2283 Irrigation 8 0 0 

2284 Irrigation 25 0 0 

2285 Irrigation 35 0 0 

2287 Irrigation 7 0 0 

2288 Irrigation 3 0 0 

2289 Recreation 0 0 0 

2290 Irrigation 16 0 0 

2290 Irrigation 29 0 0 

2291 Municipal 607 37 0 

4079A Irrigation 230 4 0 

5411 Irrigation 20 0 0 

5551 Municipal 2004 366 366 

5899 Municipal 1339 18 18 
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Table H-3:  Average Annual Diversions at LAKE50 – Lampasas at Kempner 
(values in acre-feet per year) 

WR 
Number 

Type of 
Use 

Authorized 
Diversion 

Fully 
Naturalized 

Approximate 
Naturalized 

2954 Other 170 0 0 

2955 Irrigation 150 0 0 

2957 Irrigation 65 14 0 

2958 Irrigation 310 0 0 

2959 Irrigation 23 0 0 

2960 Irrigation 46 0 0 

2961 Irrigation 354 0 0 

2962 Irrigation 28 0 0 

2963 Irrigation 41 0 0 

2963 Irrigation 7 0 0 

2964 Irrigation 1 0 0 

2965 Irrigation 53 1 0 

2966 Irrigation 31 0 0 

2967 Irrigation 5 0 0 

2968 Recreation 0 0 0 

2969 Irrigation 8 0 0 

2970 Irrigation 3 0 0 

2970 Irrigation 51 0 0 

2970 Irrigation 6 4 0 

2971 A Municipal 3760 24 24 

2972 Recreation 0 13 0 

2972 Irrigation 228 113 0 

2973 Irrigation 6 0 0 

2974 Irrigation 144 0 0 

2975 Irrigation 46 7 0 

2976 Industrial 48 1 0 

2977 Irrigation 42 0 0 

2978 Irrigation 54 0 0 

2979 Irrigation 95 0 0 

2980 Irrigation 1 0 0 

2981 Irrigation 6 1 0 

2981 Irrigation 45 0 0 

2981 Irrigation 6 1 0 

2982 Irrigation 6 4 0 

2983 Irrigation 7 2 0 

2984 Irrigation 18 5 0 

2985 Irrigation 18 0 0 

2986 Irrigation 47 0 0 

2987 Irrigation 2 0 0 
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Table H-4:  Average Annual Diversions at NAGR64 – Navasota above Groesbeck 
(values in acre-feet per year) 

WR 
Number 

Type of 
Use 

Authorized 
Diversion 

Fully 
Naturalized 

Approximate 
Naturalized 

5287 Municipal 2887 61 61 

5287 Industrial 65 0 0 

5288 Irrigation 5 0 0 

5288 Recreation 0 0 0 

5289 Municipal 2500 696 696 

 
 

Table H-5:  Average Annual Return Flows at NBHI35 – N Bosque at Hico 
(values in MGD) 

Permit 
Number 

Permitted 
Discharge 

Fully 
Naturalized 

Approximate 
Naturalized 

10188.001 0.2 0.10 0.00 

10290.001 3 1.34 1.34 

 
 

Table H-6:  Average Annual Return Flows at NBCL36 – N Bosque nr Clifton 
(values in MGD) 

Permit 
Number 

Permitted 
Discharge 

Fully 
Naturalized 

Approximate 
Naturalized 

10043.001 0.65 0.31 0.00 

10113.002 0.45 0.21 0.00 

 
 

Table H-7:  Average Annual Return Flows at LAKE50 – Lampasas at Kempner 
(values in MGD) 

Permit 
Number 

Permitted 
Discharge 

Fully 
Naturalized 

Approximate 
Naturalized 

10205.002 1.5 0.46 0 

 
 

Table H-8:  Average Annual Return Flows at NAGR64 – Navasota above Groesbeck 
(values in MGD) 

Permit 
Number 

Permitted 
Discharge 

Fully 
Naturalized 

Approximate 
Naturalized 

10717.001 0.45 0.16 0.00 
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Appendix J 

TCEQ Staff Comments on Naturalized Flow Report 
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The following comments from TCEQ staff were addressed in the July 2017 version of the Naturalized 
Flow Report.  All comments were accepted and these corrections have been incorporated into that 
version of the Report. 
 
Comments on the Naturalized Flow Report: 
 

1. Revise Table E-4 to Table E-3 in Upstream Reservoir Evaporation (Page 10). 

2. Correct the control point ID BOWA41 to BOWA40 (Page 23). 

3. Revise September 1991 for YCSO62 (Yegua Creek near Somerville) in the report 
to October 1991 as highlighted and filled in Nat-YCSO62.xlsb (Page 24). 

4. Revise Table 3-1 as shown below: 

a. Correct BRGR31 to BRGR30 in the fill relationships used for Control 
Points PPSA28, BRDE29, PAGR31, and NRBL32 (Page 25); and 

b. Revise the missing data period as shown below (Pages 25 – 26).  The 
missing data periods in the report are different from excel files for the 
Control Points: 

Control Point 
Data Missing Period 

Page 
Report Excel Files 

NBHI35 1/99 to 12/98 1/99 to 12/15 25 

BOWA40 6/85 to 9/07 10/85 to 9/07 26 

LEHM46 1/98 to 7/07 1/98 to 9/07 26 

YCSO62 9/91 – 9/08 10/91 – 9/08 26 

 
5. Change NAGR66 for USGS 08110325 to NAGR64 (Page 37). 

6. Revise the description of comparison between fully and approximately 
naturalized flows in 6.2.3 Navasota River above Groesbeck (Page 43).  The fully 
naturalized annual flows are greater than the approximate naturalized flows 
except for 2003 as listed in Table 6-6. 
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