JOINT DISCIPLINE REVIEW OF THE ALABAMA DISTRICT SURFACE WATER, GROUND-WATER, 
AND WATER-QUALITY PROGRAMS

September 9-13, 2002

The surface water, ground-water, and water-quality programs of the Alabama District were reviewed September 9 to 13, 2002. Review team members were: Mike Norris, Office of Surface Water, Linda Geiger, Office of Ground Water, Steve Lawrence, Georgia District for the Office of Water Quality, Jim Ellis, Michigan District and Roger White, Virginia District, representing the Office of Surface Water; Rick Wagner, Washington District, representing the Office of Water Quality, Larry Bohman, Southeastern Regional Surface Water Specialist, Eve Kuniansky, Southeastern Region Ground-Water Specialist, and Callie Oblinger, Southeastern Region Water-Quality Specialist. Mike Norris was the review-team leader. Leroy Pearman served as the Alabama District contact in the organization of this review. The last technical review of the ground water and water-quality program of the District was conducted from September 13 to 17, 1999. The last surface water technical review was November 19-23, 1999.

Findings of the review included discussions of surface water, water-quality, and ground-water projects and proposals, field sample collection and processing, service laboratories and equipment, data handling, records processing, and Quality Assurance Plans for surface water, ground-water, and water-quality. Comments and recommendations on field procedures were given to the appropriate personnel following the review of the office.

TABLE 1

DISTRICT PROJECTS AND PROPOSALS REVIEWED

	Project Number
	Project Title
	Project Chief
	Funding Source (Cooperators)

	09900
	Simulation of flooding on Pea River
	Hedgecock
	AL DOT

	09400
	Non-point source contribution of nutrients, fecal bacteria and organic enrichment to J.B. Converse Lake and its tributaries: Mobile County
	Gill
	Mobile Area Water and Sewer

	09500
	Point and non-point source contributions to nutrient, bacterial and organic enrichment in Threemile Creek, Mobile County
	Dickman
	Mobile Area Water and Sewer

	09300
	Use of natural and isotopic tracers to characterize the sources and age of spring waters, Northern Alabama
	Redmond
	Anniston Water Board

	00900
	NAWQA—Mobile River Basin
	Atkins
	Federal

	00105
	Collection of basic record
	Pearman, Stricklin
	Various Federal, State, and local agencies

	00300
	Water-quality network
	Pearman
	City of Birmingham

	00400
	Sediment stations
	Pearman
	

	
	Village and Valley Creeks
	McPherson
	USACE

	Proposal
	Sedimentation in Lake Tuscaloosa, Alabama, 1969-2002
	Lambeth, Stricklin
	City of Tuscaloosa

	Proposal
	Monthly and annual low-flows for Alabama streams
	Pearman, Lambeth
	Alabama Dept. of Environmental Management


Major Comments and Recommendations

Comments:

1.
The Office of Surface Water and the review team leader apologize for the lateness of this review.

2.
Many items from the 1999 review have not been addressed as of this review. The 1999 review team recommended that the QA plans and flood plan be completed, that a data management and archive plan be written, that Montgomery and Tuscaloosa offices should exchange records to improve standardization of methods between offices, and a lengthy list of improvements to the surface water data collection program (some of which are still unchanged from recommendations made in the 1996 review). None of these recommendations have been completely adopted.  The quality assurance plan, including data management and archive procedures, has not been completed for ground-water and has not been drafted for water-quality. This is an uncompleted recommendation from the last technical review.

3.
The District web page needs major revisions—both internal and external. Most importantly, the public page should provide information and data to the public and promote the products and expertise of the Alabama District to potential cooperators and the public. The internal page can be a primary source for technical and human resources information and to convey District policy and standard operating procedures to District staff.

4.
Procedures for operation and computation of records for continuous water-quality monitors are not the same in all offices in the District. Susan Hartley has attended the water-quality monitoring guidelines course. The methods that she uses in Montgomery are consistent with the National guidelines. The procedures used in Tuscaloosa are consistent and carefully performed and documented.  However they do not meet the National guidelines in all details. The District plan to send two staff to the water-quality monitoring workshop in Tampa in October is a good one.

5.
There is not a District-wide certification of lab and field thermometers and thermistors, as required by the Office of Water Quality and described in the National Field Manual (Techniques of Water-Resources Investigations, book 9, chaps. A1-A9).

6.
There are three types of differences observed between data stored in NWIS and published data:

a. Minor rounding differences that may be symptomatic of lack of review and mentoring practices;

b. Some data are published and not in NWIS, and some data are in NWIS, but not published; and

c. There are some differences between data stored in NWIS and published data.

7.
The District has a small but good water-quality interpretive program. They have developed program to investigate emerging contaminants such as microbes and trace-organic wastewater contaminants that make use of newly available analytical methods. They are involved in multidiscipline work and have developed expertise in algae, macro-invertebrate, and fish sampling.  They also are developing water-quality modeling expertise.

Recommendations:

1.
The District needs to consider review recommendations more seriously and put a strong effort into addressing review comments. If the District disagrees with the recommendations of the review team, that should be stated, along with the reason for the disagreement, in the District’s written response to the review.

2.
It is very important that the District complete quality assurance plans for ground-water and water-quality activities. The plans must contain a detailed description of the District procedures for data review and management and for record storage and archive.

3.
More dedicated District time should be given for the District Water-Quality Specialist to oversee District quality assurance and provide technical guidance to projects and the data program including such tasks as:

a. Completion of the District Water-Quality Quality Assurance Plan; 

b. Implementation of an annual District-wide 5-point temperature certification for field thermometers and thermistors;

c. Verification of incubator temperatures used in microbiological studies; and

d. Time to review proposals, reports, and field techniques for other projects within the District.

4.
Some tasks currently assigned to District Specialists could be assigned to technicians. This will provide more time for the specialists to perform the important tasks described above.

5.
Continuous water-quality monitor sites should be operated using a post-cleaning environmental reading that separates fouling from instrument drift and permits computation of records as described in WRIR 00-4252 (Wagner and others, 2000). Exchange of records between offices will ensure District-wide application of standard procedures for operation and maintenance of continuous water-quality monitors. 

6.
Until a water bath can be purchased, coordinate with the Georgia District for an annual 5-point District-wide certification of all lab and field thermometers and thermistors and instruments that have temperature sensors.

7.
Web page needs major revisions—both internal and external. Need to have public links to the Alabama data, descriptions of projects, and directions to the office. This could help with developing new program.

8.
The following list of surface water program issues needs to be addressed:

a. Update and review station descriptions annually (some have not been reviewed for up to 14 years).

b. Clearly identify the reference gage at each streamgage.

c. Leveling techniques and record keeping need to be improved.

1. Run levels to the water surface and read all gages each time.

2. Note level instrument number on the original notes and the front summary sheet.

3. Bring all historical level summaries up to date.

d. Compute percent differences between the measurement and the rating curve for each measurement and make check measurements when needed.

e. Ensure that more than one person visits each streamgage during the year.

f. Measure PZF at all sites with section control as documented in the station description.

g. Verify peak stages with high water marks or crest stage gages.

h. Use reference gage to determine stage during discharge measurements.

i. Be sure that v-diagram apex and midpoints make hydraulic sense for the site.

j. Establish at least one RM off of the bridge at all sites.

k. Clear brush out of the over-bank areas where high water measurements would be made.

l. Implement a process to review and correct the peak flow file and implement annual procedures for updating the peak flow file as outlined in this report.

m. Be sure drainage areas in the daily values file are correct.

n. There should only be one year of provisional streamflow data for each streamgage – be sure the files are flagged as final when analyses are complete.

o. For crest stage gages, culvert ratings should be verified with current meter measurements and a station description should be created for each gage.

p. Develop redundancies in staff skills, such as for bridge site reports.

q. Each streamgage should have at least three active RM’s with at least one located off of the gage and bridge.

r. Use standardized level summary sheets and level field sheets; check all station levels completely.

s. Complete measurement front sheet of field note sheet at the streamgage for each measurement.

ACKNOWLEDGMENTS

The review team wishes to thank the staff of the Montgomery and Tuscaloosa offices for their well-prepared presentations, field trips, and hospitality. Thanks especially to Leroy Pearman for his assistance in organizing the review.

ATTACHMENTS

Attachment 1 - Overview of the District

Attachment 2 – Projects Reviewed

Attachment 3 – Data Programs


Surface Water


Water Quality


Ground Water

Attachment 4 - Results of Meter Exchange program

Attachment 1 - OVERVIEW OF THE DISTRICT

A.  Training and Technical Resources

Laboratories Other than National Water Quality Laboratory

Comment:

1.
In addition to the NWQL, the District uses the Ocala Water Quality Research Laboratory and the Reston Isotope Laboratory. All are approved laboratories for entry of data to NWIS. The Philadelphia Academy of Science is used for analysis of biological samples. 

B.  Technical Guidance

Comments:

1.
The Water-Quality Specialist is Amy Gill. The District has budgeted 25 percent of her time for these duties. Amy is also lead database manager for the water-quality database (QWDATA). Amy also works on two large projects—she is project chief on the Converse Lake Project (50%) and assists with the Three Mile Creek Project (25%).

2.
The District has no Water Quality Flood Plan. It may be possible to coordinate some water-quality work with the District’s surface-water flood response should a major flood occur in the District. 

3.
National field quality assurance (NFQA) program. The District participated fully in the NFQA program in FY02 and all participants performed excellently. 

4.
The review team believes that redundancies in your staff skills to cover critical tasks in the event of personnel changes are a worthy goal.  Currently the Surface Water Specialist (Scott Hedgecock) is the only person doing bridge site reports for the ongoing Alabama DOT program.  This program is important and leads to other more complex studies, such as the 2-D modeling studies on the Tennessee and Pea Rivers.  Perhaps someone like Darrell Lambeth, who is hydraulically inclined, could be mentored and undertake some of these studies.  This would allow Scott additional time to interact more with the Data Program and learn more about basic records computation, which would, in turn, broaden his skills.

Recommendations:

1.
In order to preserve more time for the water-quality specialist to perform important District functions such as assurance of quality data, development of program, and technical review of proposals, reports, and projects, consider assigning primary responsibility for QWDATA database management to computer support staff.

2.
Consider preparing a water-quality flood plan using the guidance provided by the Office of Water Quality in OWQ Tech Memo 96.01 or add a water-quality component to the existing District flood plan. 

C.  Technical Support and Assistance

Comment:

1.
Project reviews are held quarterly and are attended by the District Chief, project chief’s supervisor, and the Administrative Officer. The District Chief plans to invite all District staff to future quarterly reviews. Reviews address topics related to project status, progress, and budget.

Recommendations:

1.
Include the District specialists in the quarterly review process so that the reviews provide a forum for technical oversight of the project. Development of a formal project work plan is recommended at the start of each project to provide a guide and detailed milestones for the project chief.

D.  Data Management Issues

Comment:

1.
As has already been mentioned, changes in data management were recommended in the 1999 review but have not been addressed, especially in the Montgomery office.  Some progress has been made with the discipline teams and getting training.  But although these teams are good to solve cross training issues, one person should be designated as the NWIS DBA.  The fact that the Montgomery office is understaffed and has only two wells has contributed to a continued decrease in organization and record keeping for ground water since 1999.  Three years later, there is evidence that this is not only affecting the ground water discipline, it is reaching all disciplines.

E.  NWIS Data Base and Other Digital Files

Backups of all data are set up by the computer system administrators in the Tennessee District, although tapes are loaded locally.

1.
The review team found no problems with the basic integrity of current data in NWIS, from all disciplines, but past practices such as adding new sites when latitude and longitude changes are updated, are problems that must be fixed.  There are some inconsistencies between data stored in NWIS and data published.  There is a lack of the fundamentals such as basic data procedures not being well defined, lack of the awareness of policy, and inconsistent handling, which is contributing to increasing inefficiency and will cause further difficulties in the future.  Our data is under increased scrutiny in this age of litigation and therefore dictate that we properly document our work.

2.
As is explained in OFR 97-11, building and maintaining a quality database begins with the project proposal.  Each step through the process (proposal, work plan, data collection, reviews, analysis, and report preparation) should include a component of data management.  There are several examples of database management plans available, on District web sites such as the Georgia District as well as links from the OGW web pages.

3.
The District does not have a quality-assurance plan, data management plan, or archive plan for water-quality. A ground water quality assurance Plan does exist but is not being followed and needs revision. Development of these plans was a recommendation from the last review.

4.
The Water-Quality Specialist makes data retrievals from the Ocala Water Quality Research Lab and National Water Quality Lab and is the contact person for communications between the laboratories and the District. She scans WATLIST lab reports for errors or inconsistencies then forwards these to the project chief who has primary responsibility for data review. Each project is responsible for tracking data—most do this using an Excel spreadsheet to log in samples. Gill makes most rerun requests although all of the project chiefs know how to make rerun requests. 

Recommendations:

1.
One person should be designated and have full responsibility as the NWIS Data Base Administrator

2.
It is strongly recommended that the District seriously work on defining and documenting procedures for data management. OFR 97-11 recommends the preparation of a database management and archive plan for ground water. A template for preparation of a quality-assurance plan for water quality including database management and archiving is available on the Office of Water-Quality internal web site (http://water.usgs.gov/owq/QAfolder/QAplan.whole_1.html). Plans should be completed for ground water and water quality as soon as possible. 

3.
Once prepared, staff needs to be trained on all District procedures for data management and archiving.

F. Information Dissemination

Comment:

1.
The District has public and internal web pages but the content, especially on the public page, is minimal. The District Chief recognizes that the web pages need to be improved and has as a goal hiring a District System Administrator who can work on this task. 

Recommendation:

1.
At minimum, the public page should be updated to include a direct link to all Alabama NWIS data (including water-quality sample data) and a direct link to showcase the real-time water-quality data in Alabama. The public page also could include a list of Alabama activities (projects), a list of publications, local contacts, and directions to the District and field offices.

2.
Suggested improvements to the internal page include District policy and Standard Operating Procedures information contained in the discipline quality assurance plans and archive plan when they are completed. This would make the information readily available to the staff for reference, when needed.

F.  Archival Procedures

Preservation of Original Record

Comments:

1.
Bill Psinakis and Joanne Richardson attended training on records archive.

2.
The District has good storage and archival practices but does not have a written records archival plan. Most original records are stored in a central filing area. Records have not been stored at the Federal Records Center. It is District policy that all data that can be entered into NWIS are saved there. Data that can not be entered into NWIS (taxonomic data and data from new methods or emerging contaminants that have no parameter codes) are maintained by the project chief.

3.
Backups of all data, including NWIS database and other digital files, are set up by the computer system administrators in the Tennessee District, although tapes are loaded locally.

Recommendation:

1. 
Bill Psinakis and Joanne Richardson should use their training to help the District develop an archive plan for all records generated by the District.

Ground-Water Model Archival

Comment:

No ground-water models have been performed for local studies by the Alabama District. The Regional Aquifer Systems Analysis study model of the Southeast Coastal Plain was archived elsewhere. 

Aquifer Test Archival

Comment:

The aquifer test files have been reorganized since the last review.  They are now filed by county and stored in file cabinets in James Robinson’s office rather than the warehouse.  There were some slug tests performed in the past year and the approved file copy report is filed.

Geophysical Logs

Comment:

The geophysical logs have been reorganized since the last review and are now stored in one file system by county.  No geophysical logs have been collected by the District since the last review.

Geospatial Data Archival

Comment:

The District has no Geographic Information System (GIS) specialist and the NAWQA GIS and data-base administrator is in the Tennessee District. Thus, a GIS library is not maintained at the District.

Recommendation:

It's USGS policy to properly archive spatial data developed by any office. If a project chief develops interpretive-spatial-data coverage’s, these should be properly documented and archived (see guidance from Federal Geospatial Data Committee and seek advice from GIShelp for documentation requirements).

Attachment 2 - PROJECTS

AL093—Use of Natural and Isotopic Tracers To Characterize the Sources and Age of Spring Waters in Northern Alabama

Project Leaders—Jymalyn Redmond and Bob Kidd

Cooperator(s)—Water Works and Sewer Board of the City of Anniston, Alabama

Comment: 

1.
This project is ambitious in that age dating alone will not determine the sources of water, just the average age of water issuing from the spring.

Recommendation: 

1. The review team recommends that the cooperator be made aware that because of the complexity of the system, that it may not be possible to identify specific source areas with the current project design.

AL00300—Water-Quality Networks

Project Chief—Pearman

Cooperator(s)—City of Birmingham

Comments:  

1.
The District is operating nine water-quality monitors for the City of Birmingham.  These are visited approximately once every two weeks for calibration and maintenance.

2.
The District has nominated two historic Benchmark sites for the new Benchmark network.

Recommendation:


None

AL00400—Sediment Stations

Project Chief—Pearman

Cooperator(s)—N/A

Comments:  

1.
There is no longer funding for sediment data collection.

2.
Have used the wrong medium code (used code=1) for storing suspended-sediment data. This code is used for analysis of sediment material. The correct code for suspended-sediment concentration is 9.

Recommendation:

1.
Correct the suspended-sediment concentration data stored in NWIS under the wrong medium code.

AL09400—Non-point source contribution of nutrients, fecal bacteria, and organic enrichment to J.B. Converse Lake and its tributaries, Mobile County.

Project Chief—Gill

Cooperator(s)—City of Mobile

Comments:  

1.
First part of study is well thought out with good and appropriate use of nonparametric statistics in the published report.

2.
Report is missing a description of lake sampling methods.

3.
Second part of the study, which involves an increase in sampling sites and samples, appears to be well thought out with an appropriate level of funding and sampling effort.

4.
Auto-samplers would probably aid in obtaining samples at high flow considering the distance between the District office and Mobile. The project has not been able to utilize these due to cost. Consider borrowing auto-samplers that are not being used by other Districts.

5.
Many microbiological source-tracking techniques that are being studied, currently. A project in West Virginia is comparing the effectiveness of different techniques. Consider source-tracking for future work in Converse Lake.

Recommendations:

1.
Ensure that future reports contain basic descriptions of all sampling and sample processing methods and cite a reference for the details.

2.
Write a detailed work plan for the ongoing monitoring.

AL09000—Mobile NAWQA

Project Chief—Atkins

Cooperator(s)—N/A

Comment:

1.
Presentations were made by Humbert Zappia on the urban land-use gradient study and by James Robinson on the ground-water quality at agriculture and urban land uses. The Mobile River NAWQA study unit will be entering its low-intensity phase in FY04.

Recommendation:


None

AL09500—Point and non-point source contributions to nutrient, bacterial, and organic enrichment in Three Mile Creek, Mobile County

Project Chief—Dickman

Cooperator(s)—Mobile Area Water and Sewer Board

Comments:

1.
The project proposal was provided to the reviewers. Because the project chief was out of town at the time of the review, no project presentation was made and there was no opportunity to discuss the following comments. Never the less these comments are provided to assist the project chief. The reviewers recognize that there may be factors, of which we are unaware, that have resulted in some changes to the objectives and scope of this project. 

2.
The first three objectives of this study address the first three issues in the problem statement and can be met without the planned precipitation chemistry, benthic invertebrate sampling, or development of a water quality model.

3.
Development of a water-quality model is not needed to address the issues in the problem statement of this proposal.

4.
As written in the proposal, the number of sampling sites, sampling frequency, and number of samples are not enough to meet the study objectives.

5.
The constituents to be analyzed in the samples are not enough to meet the study objectives

Recommendations:

1.
Drop precipitation chemistry sampling and use those funds to add sites and samples.

2.
Drop benthic invertebrate sampling and use those funds to add sites and samples.

3.
Ensure that enough sites are sampled and enough samples collected to address the objectives of the study statistically before using water quality models, unless the study is specifically a water-quality modeling study.

4.
Carefully select sampling sites so they are above and below areas of known and quantified land uses.

5.
Use automatic samplers to sample storm events, perhaps by using a paid “observer” to collect, preserve, and ship samples to the laboratory.

6.
In addition to the given list of constituents to be analyzed in stream samples, consider adding a full complement of major ions.

7.
Develop or begin to develop the stream water-quality model after the previous six recommendations are implemented with whatever funds are left and/or request additional funds to finish model development and then simulate changes in hydrology, land use, BMP’s, etc.

Attachment 3 - DATA PROGRAM

A.  SURFACE-WATER DATA PROGRAM

J. M. Ellis, R.K. White, J.M. Norris, and L.R. Bohman reviewed the surface-water data program.  Acoustic data collection, processing, and archival procedures were not reviewed (at the District’s option).  The District is increasingly using this technology, but they did not feel it warranted another review at this time. Specific comments on standard forms developed by OSW regarding the field vehicles, the streamgaging stations visited, record computations reviewed, and so forth were provided directly to the District at the wrap-up meeting.  Sessions summarizing findings were held at each field office.  No current meter maintenance workshops were held (at the request of the District), and current meters tested appeared to be in very good working order.  One Price AA and one pygmy meter were traded out at each of the two field offices (Montgomery and Tuscaloosa) as part of OSW’s Current Meter Exchange Program.  The calibration results from those meters forwarded to Kirk Thibodeaux (OSW) are given in the Quality Assurance section below.

Montgomery Field Office

Streamflow Field Techniques and Records Computations

J. Ellis and L. Bohman reviewed record computations for the 2001 water year for the following stations:

02363000
Pea River near Ariton

02372250
Patsaliga Creek near Brantley

02378500
Fish River near Silverhill

02404400
Choccolloco Creek at Jackson Shoals

02415000
Hillabee Creek near Hackneyville

02424590
Cahaba River near Suttle

02427250
Pine Barren Creek near Snow Hill

Station descriptions

Comments:

Although not part of the station description, Job Hazard Analyses had been prepared and were present in each current station folder.  No traffic control plans were found in the current folders, though the District staff informed the review team that much work had been done to update them and that proper filing had not yet been done.  Many of the station descriptions were badly out of date; some had not been formally revised in 12 or 14 years.  None of the descriptions contained road logs or local site sketches.  The base or reference gage at each site was not clearly identified in the descriptions.

Recommendations:

1.
Update and review station descriptions annually.

2.
Simple road logs with mileage from distinct landmarks (such as major highway intersections) are needed along with a site sketch depicting the location of RM’s, gages, parking area(s), wading section(s), and similar useful information.

3.
Identify the reference gage at each station.

Levels

Comments:

Generally, the leveling techniques have improved since the last review.  The review team noted that summary data from the most recent round of level runs had not been entered onto the historical summary sheets.  Often times, the water surface was not leveled to and/or the bottom of the wire weight gage (near the water surface) was not shot.  Peg tests were run only a few times each year but the results were nicely kept in a central file tabbed by instrument.  However, all level notes reviewed did not note which instrument was used.  In some cases, it was impossible to tell if the notes had been checked.

Recommendations:

1.
Bring all historical level summaries up to date.

2.
Run levels to the water surface and read all gages each time!

3.
Note level instrument no. on both the original notes and the front summary sheet.

4.
Use remarks column on level sheet for additional notes (such as RM descriptions, gage readings and associated times, adjustments made to gages, etc.).

5.
Put ticks and checks by all computed values checked and initial the “Checked by” blank on pertinent forms.

6.
Use the survey and peg test forms in TWRI Book 3, Chapter A19 by Kennedy.  By filling in all the blanks provided, all necessary information will be recorded.

Measurements

Comments:

Good solid technique used in making discharge measurements using conventional current meters.  Plenty of vertical sections were being made and no sections were noted as having 10 percent or more of the total streamflow (usually less than 5 percent).  The notes appear to be well checked (every computed value had a tick-mark).  In many cases (about half), the meter number was NOT being recorded, which may make discharge measurements hard to defend (one measurement with no meter number was the peak of record!).  Spin test logs at the office are kept in a bound ledger-book that makes it difficult to find an individual meter or add to its history after one page is filled.  Percent differences at some stations were never computed and check measurements were not being made at all sites reviewed (at some sites every measurement indicated a check measurement was needed, but none were made).  Only one person visited some sites during the year.  PZF measurements were not ever made and this information is especially useful during drought conditions. Gage inspection sheets did not contain control notes at some sites. Control notes are especially important during periods when discharge measurements are not obtained. The concept of a reference gage does not seem to be well understood and most hydrographers are entering the recorder or inside gage reading as the gage height for the measurement on the note sheets and ultimately in the measurement file.  When this is done, gage height corrections are impossible.  The reference gage should be the most accurate indicator of stage independent of the recorder reading.  Staff gages or wire weight gages are preferred in all cases, but electric tape gages for stilling wells are better than tape pointers.  High water marks, max-min clips, or crest stage gages do not seem to be used for verifying peak gage heights.

Recommendations:

1.
Record the current meter number and type on every measurement.

2.
Perform current meter maintenance following established procedures (see OSW Technical Memo No. 99.06) before or after field trips. Document spin tests in a notebook that is centrally located in the field office.  The notebook should have a separate tab/section for each current meter identification number.

3.
Compute percent differences on-site every time and make check measurements when values differ from recent trends or when control changes cannot be identified.

4.
Ensure that more than one person visits a gaging station during the year.

5.
Measure the PZF a few times a year at all sites where section control is present.

6.
Verify peak stages with high-water marks or crest-stage gages. Max-min clips are better than nothing, but they only verify equipment operation, not stilling well communication.

7.
Identify the reference gage on the station description and use the value from that gage to determine the measurement gage height.

8.
Note control conditions during each gage visit.

Ratings

Comments:

Ratings generally seemed to be well defined and extensions are reasonable.  PZF’s would help at the low end.  The low end was usually nicely straightened out by proper use of offsets.  At a few sites medium to high flow measurements have not been obtained in recent years.   

Recommendation:

1.
Obtain additional discharge measurements covering the range in discharge experienced during the year. 

Shifts and Datum

Comments:

Use of BASEPLOT appears to have reduced errors in applying the shifting control method.  Most runs had few, if any, critical error flags.  Some v-shift diagrams contained multiple midpoints or apexes that are hydraulically improbable and were usually inconsistent with the rating shape.  Shifts are normally effective over the range in stage over which a particular control (section, channel, or over bank) is effective. Thus, the shift apex should merge back into the rating at a point where the control is changing from, say, section to channel control.  It should not extend into the next control.

Recommendation:

1.
Try to develop v-diagram apex and midpoints that make hydraulic sense for the site.

Analyses

Comments:

The implementation of v-shifts was very good.  Scouring shifts were generally applied on a rise or at the peak while filling shifts were applied on the peak or the recession.  The rationale used to implement shifts was well described in the station analysis in most cases.  A copy of the hydrograph used for comparison was present in the backfolder for each year.

Recommendation:

1.
Use of program HYDCOMP (C.L. Sanders, OFR 02-286) would provide a much more objective and reproducible method for comparing AND estimating discharges.  

Overview using program BASEPLOT

L. Bohman examined 11 stations using BASEPLOT (C.L. Sanders, OFR 02-151).  This program is a useful review tool that allows quick assessment of shifting control methods, datum corrections, and rating curve analysis.  The following stations were examined:

02361000
Choctawhatchee River near Newton*

02479945
Big Creek at County Road 63 near Wilmer***

02371500
Conecuh River at Brantley**

02400100
Terrapin Creek near Ellisville***

02427250
Pine Barren Creek near Snow Hill

02401390
Big Canoe Creek at Ashville

02412000
Tallapoosa River near Heflin

02471001
Chickasaw Creek near Kushla

02424590
Cahaba River near Suttle*

02372250
Patsaliga Creek near Brantley

02374500
Murder Creek near Evergreen**

Comments:

Most stations appeared to be in excellent shape.  Very few error flags were noted and significant rises were usually used to bring in or take out shifts in a logical manner.  The most prevalent problems noted were (1) multiple apexes/midpoints (two stations denoted by *) and (2) measurements that were ignored in the shifting process (two stations denoted by **) and (3) new rating possibly needed (two stations denoted by ***).  The first problem results in ratings that are not consistent with the base rating shape.  The second problem was usually noted by the hydrographer in the station analyses but care needs to be taken to verify discharge at these stages in subsequent years.  Check measurements should have been made.  The third problem was accounted for using shifts but if trends continue, a new rating should probably be drawn.

Recommendations:

1.
Examine v-diagrams alongside the ratings to make sure they make good hydraulic sense.  The v-diagram apexes should merge at a point where the hydraulic control transitions from section to channel, channel to over bank, and so forth.  

2.
Make check measurements when indicated instead of ignoring the measurement, which may be good and should have been shifted to, even if it was a temporary change in the rating.

3.
Consider re-drawing parts of the rating where shifts have been consistent for a considerable period of time.

Field Sites

The following field sites were inspected:

02408540
Hatchet Creek below Rockford

02421000
Catoma Creek near Montgomery

02422500
Mulberry Creek at Jones

02424590
Cahaba River near Suttle

02425000
Cahaba River near Marion Junction

Comments:

1.
The gages were generally in satisfactory condition and the instrumentation is well done. 

2.
The shelters could use some basic cleanup.

3.
Field folders and measurement logs were not always available, and if present were out of date.

4.
Max-min clips and crest-stage pipes are generally not being used for verifying peak gage heights. 

5.
At some of the sites brush is prevalent in the over bank areas of the bridge measuring section, which will affect high flow discharge measurements. 

6.
The number of reference marks was generally sufficient, but in some cases all of the RM’s were located on the bridge.

Recommendations:

1.
Brush out the over bank areas of the bridge measuring section to facilitate high flow measurements.

2.
At each station establish at least one RM off of the bridge.

3.
The platform to the gage at Mulberry Creek at Jones needs to be reinforced with additional cross members to correct a potential safety issue.

4.
Ensure field folders and measurement logs are up-to-date and complete.

Field Vehicles and Equipment

The warehouse in Montgomery was inspected and found to be neat and orderly. No tools could be located, but they may have been secured somewhere. In addition, three field vehicles were inspected and the only deficiency noted was a first aid kit could not be located in vehicle I 163153

Tuscaloosa Field Office

Roger White reviewed surface-water data-collection activities in the Tuscaloosa Field Office on September 9-11, 2002. The review consisted of field visits to four sites, inspection of two field vehicles, meters, and equipment, and review of three streamflow records. An AA and a pygmy meter were selected at random for the OSW current-meter exchange program. The results of the review were discussed with the Section Chief and field technicians on Wednesday afternoon. Copies of the review notes were left in the office.

Field Sites

The following field sites were inspected:

02423380 
Cahaba River near Mountain Brook, AL

02423586 
Shades Creek near Homewood, AL

02458300 
Village Creek at 24th Street at Birmingham, AL

02458502 
Village Creek near Pratt City, AL

Comments:

The stations were easily found using the station descriptions. There were no significant safety issues notes at any of the sites. The stations indicated routine maintenance has been preformed, but at most stations, a little whisk sweeping is needed. Crest stages were noted at transducer sites, but no independent method for verifying peak stages were being used at stilling well sites. Gage house folders were found in all houses. The folder at Cahaba River did not contain a discharge measurement log sheet.

Recommendations:

1.
An independent method of verifying peak stages should be used at all stations.

2.
Keep all gage house field folders updated and complete.

3.
Routine cleaning and sweeping should be preformed.

Field Vehicles and Equipment

Field vehicles and equipment were inspected in two vehicles and were found to be in good shape. All equipment was orderly and heavy weights and loose items were secured. I especially liked the method used in one truck of walling off the front part of the truck bed to house and transport safety equipment.

Surface Water Records

The following streamflow records for the 2001 water year were reviewed:

02448500
Nuxubee River near Geiger, AL

02423380
Cahaba River near Mountain Brook, AL

02456500
Locust Fork at Sayre, AL

Station Descriptions

Comments:

All station folders contained a detailed Job Hazard Analyses as well as a Bridge and Highway Safety Plan. All station descriptions were current with good descriptions of the station, control, and instrumentation. Most stations had only 1 or 2 reference marks described and used. For the most part, RM descriptions were adequate. In a few instances the description needed better wording, such as using upstream, downstream, left, and right instead of using compass point wording. The base or reference gage at each station was clearly identified in the description, but in instances of stilling wells, the recorder float tape indicator is being used. Most of the station descriptions did not contain road logs or site maps.

Recommendations:

1.
Simple road logs with mileage from distinct landmarks (such as major highway intersections) are needed along with a site sketch depicting the location of RM’s, gages, parking area(s), wading section(s), and similar useful information.

2.
Where appropriate, RM descriptions should be rewritten and RM’s should be better described in “more user friendly” terms.

3.
Need to establish and use an independent reference gage as the base gage. This can be a tape down point, electric tape gage, staff plates, or wire weight gage.

Levels

Comments:

The office has made significant improvements in levels and level summaries since the last review. All stations contained a level history summary sheet with most stations containing an electronic summary sheet. Two peg tests were ran the last two years before the start of maintenance session and 2-peg test sheets were on file in the office, but were only ran once at the start of the season. Two peg tests should be ran more often if the instrument is in use. While most instrument numbers were recorded on field level notes, very few were recorded on level summary sheet. Very few levels contained level summary sheets. Last review team recommended that wooden rods be used when running station levels instead of fiberglass rods. The office has adopted this suggestion, but in doing so, have discontinued the practice of shooting water surfaces and wire weights in the down position. The office has opted for running levels to an RP (normally near the wire weight) and making a tape down as part of the levels for water surface comparison. It was noted that most stations had only 1 or 2 RM’s with very few of those being located off the bridge. Some level notes had not been checked.

Recommendations:

1.
Establish sufficient RM’s at each site to insure at least 3 active RM’s with at least one being located remotely from the bridge and gage.

2.
Check all station levels completely.

3.
The use of a standardized level summary sheet and level field sheet should be adopted.

4.
As long as levels are ran to an independent tape RP and a tape down preformed at the time levels are ran, I think this suffices for shooting the water surface.

5.
Like wise, if the RP is located at or near the wire weight and an accurate wire weight reading is taken in conjunction with the tape down (at the same time), this would suffice for shooting the wire weight in the down position.

Measurements

Comments:

Good measuring techniques were observed in all cases. Correct flow distribution and correct choice of meters were found on all measurements. No type of front sheet or field note sheet was completed in the field for most measurements. The only notes were taken in the DMX measuring system and printed after returning to the office. Both a pygmy and AA meter were listed on the printout, put it was very difficult to determine which meter was used. No point-of-zero flows were taken. No high water marks or max/min clips were recorded. Spin tests were kept in the office and filed by meter number, but were not filed in any order. This made locating individual spin test difficult. There were only 1 or 2 spin test entries for most meters in 2001. A reference gage (normally the recorder or float tape indicator) was described on the station description and used on the discharge measurement to plot gage height. The reference gage should be the most accurate indicator of stage independent of the recorder reading. Staff gages or wire weight gages are preferred in all cases, but electric tape gages for stilling wells are better than tape pointers. Crest stage gages were installed at pressure transducer stations, but no independent method for determining peak stages were used at stilling well sites. No check measurements were made.

Recommendations:

1.
Complete a measurement front sheet or field note sheet at the station for each measurement listing all pertinent information including meter number and type.

2.
Measure the PZF a few times a year at all sites where appropriate.

3.
Use an independent method of verifying peak stages at stilling wells, either high-water marks, crest-stage gages, or as a last resort, use max/min clips.

4.
Perform current meter maintenance following established procedures (see OSW Technical Memo No. 99.06) before or after field trips. Document spin tests in a notebook that is centrally located in the field office. The notebook should have a separate tab/section for each current meter identification number.

5.
Compute percent differences on-site every time and make check measurements when indicated.

Ratings

Comment:

Ratings were very well developed. PZF’s would help better define the lower end of some ratings.

Recommendation:


None.

Shifts and Datum

Comments:

Shifts were well developed and applied appropriately using good sound practices. BASEPLOT was used in conjunction with all stations, which contributed to the overall applications of the shift diagrams.

Recommendation:


None

Analyses

Comments:

The implementation of v-shifts was very good. Scouring and filling shifts were applied properly. The rationale used to implement shifts was well described in the station analysis in most cases. A copy of the hydrograph used for comparison was present in the station folder.

Recommendation:

None

Peak Flow Files

L. Bohman compared header and peak flow file data from NWISweb to information found in the 2001 annual data report for 40 stations in Alabama (30 current stations and 10 discontinued sites).  Twenty-four (60%) of the sites reviewed had one or more problems.  Approximately 36 problems were noted at the 24 sites (total does not include “period of record” problems, which may have some reasonable explanation).  About 11 of the sites (28%) had problems that could affect flood frequency computations to some degree.  The most common problem was “minor” discrepancies in ancillary data (drainage area, lat-long, datums, HUC’s, etc.), which accounted for 16 of the 36 problems found.  The second most common problem was with qualification codes -- 10 of the 36 problems were missing qualification codes, 7 of which would affect flood frequency.  Five of the 36 problems were wrong or missing peak discharges or gage heights.  

A couple of general problems were noted.  The files contained several events that were dated, for example, March 0, 1929.  This was most likely due to NWIS 4.3 problems but could be verified by a direct pull of peak data from ADAPS.  Another general problem (noticed in about 9 of the 40 stations) was that the period of record listed did not match the length of the peak flow records.  In several cases there were periods of many consecutive years outside the manuscript-listed Period of Record that contained values in the peak flow files.  These data could be from another agency, from years when the station was run only as a partial record CSG site, or whatever.  But I could not find this information readily in the data book.  It would seem that at a minimum, the manuscript should detail the period of record so that the source of values in the peak flow file is evident (see Novak, 1985, pp. 55-56).  This latter problem is noted as “INCONSISTENT PERIOD OF RECORD” in the table below that documents the problems encountered during the review.

	SITE NUMBER
	SITE NAME
	REMARKS

	02342500
	Uchee Creek near Fort Mitchell, AL
	OK

	02362240
	Little Double Bridges Creek near

Enterprise, AL
	OK

	02373000
	Sepulga River near McKenzie, AL
	The peaks for 1930-37 should be coded with a B and the date field left blank.

The peak for 1929 is dated Mar. 0, 1929.

**INCONSISTENT PERIOD OF RECORD**

	02374745
	Burnt Corn Creek at State Hwy 41 near Brewton, AL
	OK

	02399200
	Little River near Blue Pond, AL
	Data book lat-long = 34 17 20      85 40 50

NWISweb lat-long = 34 17 16      85 40 54

Data book datum = 589.34 ft.

NWISweb datum = 581.38 ft. 

The 1948 peak is outside the period of systematic record and should be coded as “7” (historic peak).

	02404400
	Choccolocco Creek at Jackson Shoal near Lincoln, AL
	OK

	02412000
	Tallapoosa River near Heflin, AL
	Data book long = 85 30 48

NWISweb long = 85 31 20 

	02418500
	Tallapoosa River below Tallassee, AL.
	Data book lat = 32 33 15

NWISweb lat = 32 30 45

Peak for 1920 has date of Dec. 0, 1919.

	02419977
	Three Mile Branch @ North Blvd at Montgomery, AL
	Data book datum = 210 ft.

NWIS web doesn’t list a datum.  

Peaks not qualified with a “C” for urbanization.

	02421000
	Catoma Creek near Montgomery, AL
	OK



	02423380
	Cahaba River near Mountain Brook, AL
	OK

	02423496
	Cahaba River near Hoover, AL
	Data book lists a maximum peak flow of 13,300 cfs for April 4, 2000, but NWIS web lists the peak flow as 13,100 cfs.

	02423555
	Cahaba River near Helena, AL
	Data book long = 86 52 58

NWISweb long = 86 52 57

Data book datum = 403.67 ft.

NWIS web doesn’t list a datum.  

	02424000
	Cahaba River at Centreville, AL
	Datum change should be coded with a GH qualification code of 6 in 1930.

	02428400
	Alabama River at Claiborne L&D near Monroeville, AL
	Data book lat-long = 31 36 54      87 33 02

NWISweb lat-long = 31 36 41      87 33 11

Peaks should be qualified with a code “6” for regulation. 

	02444490
	Bogue Chitto Creek near Memphis, AL
	Data book datum = 140 ft.  

NWISweb doesn’t list a datum.

	02446500
	Sipsey River near Elrod, AL
	The peaks for 1929, 1933-39 should be coded with a B and the date field left blank.

**INCONSISTENT PERIOD OF RECORD**

The 1932 peak g.h. should indicate a datum change (code 6).

	02454055
	Lost Creek above Parrish, AL
	Data book datum = 280 ft.

NWISweb does not list a datum.

	02456998
	Barton Branch near Tarranat City, AL
	Data book long = 86 33 33

NWISweb long = 86 44 44.

Data book datum = 580 ft.

NWISweb does not list a datum

	02458300
	Village Creek at 24th St at Birmingham, AL
	Data book datum = 543.38 ft 

NWISweb datum = 531.09 ft

Peak for March 10, 200 in Data book is 5,320 cfs.

NWISweb peak for that date is 6,280 cfs.  

These peaks should be qualified with code “C” for urbanization.

	02458600
	Village Creek near Docena, AL
	Data book datum = 510 ft.

NWISweb does not list a datum

	02461640
	Valley Creek below Bessemer, AL


	Data book lat-long = 33 24 00      86 59 32

NWISweb lat-long = 33 23 59      86 59 36

Data book datum = 435 ft.

NWISweb does not list a datum

	02465493
	Elliotts Creek at Moundville, AL
	OK

	02467500
	Sucarnoochee River near Livingston, AL
	The peaks for 1929-38 should be coded with a B and the date field left blank.

**INCONSISTENT PERIOD OF RECORD**

	02471001
	Chickasaw Creek Kushla, AL
	No peaks entered for 1998-2000.

Data collected at different site and datum.  GH code 3 not used but probably should be?

The data book GH for the April 13, 1955 peak = 24.00 ft.

The NWISweb GH = 25.40 ft.

The data book discharge for the same event = 35,000 cfs.

The NWISweb discharge = 42,000 cfs.

	02471078
	Fowl River at Half-Mile Rd near Laurendine, AL
	OK

	02479560
	Escatawpa River near Agricola, MS
	Data book lat = 30 48 12 

NWISweb lat = 30 48 32 

Data book datum = 46 ft

NWISweb datum = 50 ft

	02479980
	Crooked Creek near Fairview, AL
	Data book datum = 115 ft.

NWISweb does not list a datum

	03574500
	Paint Rock River near Woodville, AL
	OK

	03575500
	Tennessee River at Whitesburg, AL
	Flow is completely regulated but no code “6” entered since 1975.

Out of curiosity, why were no peaks estimated for 1998-99?

	02373500
	Pigeon Creek near Thad, Al
	The peaks for 1930-37 should be coded with a B and the date field left blank.

**INCONSISTENT PERIOD OF RECORD**

The peak for 1929 is dated Mar. 0, 1929.

Should the 1990 peak be coded as a historic peak (code 7)?

	02377500
	Styx River near Loxler, AL
	Data book has a POR beginning Oct. 1951 to Sept. 30, 1971but NWISweb data continues from 1973-77, and 1989??

**INCONSISTENT PERIOD OF RECORD**

The 1926 peak date is listed as Sept. 0, 1926?

	02410000
	Paterson Creek near Central, AL
	The period of record listed in the data book is 1987.  Did data really stop in 1988, the year of the last entered peak?

	02413500
	Little Tallapoosa River near Wedowee, AL
	The peaks for 1929-37, 1939 should be coded with a B and the date field left blank.

The peaks for 1919, 1971-78, and 1980-81 are dated with a “0” for the day of month?

Data book lists period of record as 1939-51 but peaks are listed from 1929-39 and 1952-81?

**INCONSISTENT PERIOD OF RECORD**

	02429000
	Limestone Creek near Monroeville, AL 
	The period of record listed in the data book is 1970.  Did data really stop in 1973, the year of the last entered peak?

	02456000
	Turkey Creek at Morris, AL
	The peaks for 1929-42 should be coded with a B and the date field left blank.

**INCONSISTENT PERIOD OF RECORD**

The peak for 1943 is dated Dec. 0, 1942.

	02458450
	Village Creek at Avenue W at Ensley, AL
	These peaks should be qualified with code “C” for urbanization.

	02469000
	Kinterbish Creek near York, AL
	Books POR is Aug. 01, 1954 to Sept. 30, 1967 but NWISweb peaks are entered through Mar. 20, 1970.

**INCONSISTENT PERIOD OF RECORD**

	02479431
	Pond Creek near Deer Park, AL
	OK

	03586500
	Big Nance Creek at Courtland, AL
	OK


Recommendation:

1.
The review team recommends a plan for inspection/examination of the District’s peak flow files.  At a minimum, a cross-check of peak flow (including verification of “missing years”), gage height, and ancillary between the database and the annual report seems in order.  Many problems noted with the qualification codes could also be remedied with a superficial examination of the records.  Annual procedures for updating the file should include a 3-step process of (1) assembly of the data by one individual, (2) entry of the data into the data base by a second individual, and (3) a final check by a third, experienced person to see that the data got into the database and that all information is correct.  A complete (and documented) review of the database should take place concurrent with the next flood frequency update.  Utility programs are available to assist in this effort.

District Daily Value Inventory

L. Bohman compared data for the first 350 daily mean discharge stations (sites with 00060 parameter code and 00003 statistic code) in the NWIS Daily Value Inventory files to information found in Alabama’s WY2001 annual data report.  Only about 9 percent (32) of the stations had inconsistencies.  The most frequent error noted was drainage area incorrect or missing (20 occurrences, 6% of stations).  Most (but not all) of these appeared to be rounding differences.  The second most frequent problem was more than a single year of provisional data on file (9 occurrences, 3% of stations).  Provisional record is problematic in that databases can be inadvertently changed if not flagged as final.  In most cases, a station should not have more than one year of data in the file at any time that is subject to revision.  Six stations with more than 2 years of record had only “work” data descriptors (WORK DD’s).  Several other stations were noted as having only WORK DD’s but they all had small or fragmented record and were thus ignored.  Two other sites had miscellaneous problems.  Note that total errors (37) are greater than the number of stations with errors (32) because some sites had multiple problems.  The table below documents the problems found during examination of the District’s Daily Value Inventory files.

	SITE

NUMBER
	SITE NAME
	REMARKS

	02364500
	Pea River near Samson, AL


	Book lists drainage area of 1180 sq. mi.

Inventory lists drainage area of 1182 sq. mi.

	02365000
	Pea River near Geneva, AL
	Book lists drainage area of 1550 sq. mi.

Inventory lists drainage area of 1552 sq. mi.

	02398950
	West Fork Little River at Desota Park nr Fort Payne, AL
	Inventory lists more than one provisional year.

	02401387
	Muckleroy Spring near Whitney, AL
	Inventory lists no drainage area.

	02403500
	W 12 Coldwater Spring nr Anniston, AL
	Inventory lists no drainage area.

	02423425
	Cahaba River near Cahaba Heights, AL
	Inventory lists more than one provisional year.

	02424000
	Cahaba River at Centreville, AL
	Inventory lists more than one provisional year.

	02424500
	Cahaba River at Sprott, AL
	Book lists drainage area of 1370 sq. mi.

Inventory lists drainage area of 1373 sq. mi.

	02427300
	Alabama River near Millers Ferry, AL
	Book lists drainage area of 20600 sq. mi.

Inventory lists drainage area of 20634 sq. mi.

	02428000
	Alabama River near Coy, AL
	Book lists drainage area of 21100 sq. mi.

Inventory lists drainage area of 21140 sq. mi.

	02437810
	Buttahatchee River above Pearcess Mill, AL
	Inventory lists no drainage area.

	02444500
	Tombigbee River near Cochrane, AL
	Book lists drainage area of 5940 sq. mi.

Inventory lists drainage area of 5944 sq. mi.

	02449870
	Blue Spring near Blountsville, AL
	Inventory lists no drainage area.

Book lists no drainage area.

	02454420
	Cove Spring near Walnut Grove, AL
	Inventory lists no drainage area.

Book lists no drainage area.

	02456305
	Crooked Creek near Morris, AL
	Inventory lists more than one provisional year.

	02458502
	Village Creek near Pratt City, AL
	Station number listed incorrectly as 02458202 on page 631 of data book.

	02463510
	Hurricane Creek near Peterson, AL
	Book lists drainage area of 112 sq. mi.

Inventory lists drainage area of 113 sq. mi.

	02464800
	Lake Tuscaloosa near Tuscaloosa, AL
	Inventory lists more than one provisional year.

Inventory lists WORK DD only.

	02470100
	East Bassett Creek at Walker Springs, AL
	Book lists drainage area of 195 sq. mi.

Inventory lists drainage area of 188 sq. mi.

	02470500
	Mobile River at Mt. Vernon, AL
	Book lists drainage area of 42867 sq. mi.

Inventory lists drainage area of 43000 sq. mi.

	02471001
	Chickasaw Creek near Kushla, AL
	Book lists period of record from Oct. 1951 to July 2002.

Inventory lists Oct 1968 to Sept. 2001.

	02480000
	Big Creek near Mobile, Al
	Inventory lists drainage area of 105 sq. mi.

Book lists drainage area of   84 sq. mi.

	03567815
	Dixie Brown Spring nr Valley Head, AL
	Inventory lists no drainage area.

Book lists no drainage area.

	03575500
	Tennessee River at Whitesburg, AL
	Inventory lists WORK DD only.

	03575700
	Aldridge Creek near Farley, AL
	Inventory lists drainage area of 13 sq. mi.

Book lists drainage area of   14.1 sq. mi.

	03575890
	Pinhook Creek at Clinton Ave at Huntsville,AL
	Inventory lists more than one provisional year.

Inventory lists WORK DD only.

	03575933
	Broglan Branch at Clinton Ave in Huntsville, AL
	Inventory lists more than one provisional year.

Inventory lists WORK DD only.

	03575950
	Huntsville SP BR at Johnson Rd, Huntsville, AL
	Inventory lists more than one provisional year.

Inventory lists WORK DD only.

	03575980
	McDonald Creek at Patton Road nr Huntsville, AL
	Inventory lists more than one provisional year.

Inventory lists WORK DD only.

	03576000
	Huntsville Spring Br Patton Rd nr Huntsville, AL
	Book lists drainage area = 41.8 sq. mi.

Inventory lists no drainage area.

	03585305
	Ridgeway Mill Spring at Good Springs, AL
	Inventory lists no drainage area.

Book lists no drainage area.

	03590500
	Tuscumbia Spring at Tuscumbia, AL
	Inventory lists no drainage area.

Book lists no drainage area.


Alabama Crest Stage Gage Program

The District operates only about six crest stage gages as part of an ongoing program with the Alabama Department of Transportation.  The project is managed by Scott Hedgecock, District Surface Water Specialist.  L. Bohman examined records at 3 DOT sites as follows:

02-421105  
Tributary to Pintlala Creek near Sellers, Ala (culvert)

02-363005  
Pea River Tributary near Roeton, Ala (culvert)

02-443730  
Tributary to Kincaide Creek near Ethelsville, Ala (culvert)

None of the station folders provided to the reviewer had station descriptions though most had site sketches and photographs.  None of the ratings at the sites were developed using direct current meter measurements – all were theoretical ratings.  The folders did not include a discussion of rating development and there were no annual station analysis that provided information on how the date of the peak was determined or which continuous record station was used for comparison.  The parts of the hydraulic analysis that were in the folders seemed orderly and correct.  Instead of an upstream-downstream plot of water surface elevations to detect barrel obstructions or backwater anomalies, the discharge was computed using the observed hydraulic head with either the CAP or HY-8 programs.

Recommendations:

1.
Culvert ratings should be verified minimally by low-end and mid-range current meter measurements where possible.

2.
Create a station description for each site.

3.
Document annual peaks with a ½-page analysis that discusses the rating used and how the date of peak was determined.

4.
The pathname for archived files used in the computerized hydraulic analysis should be given in the rating discussion of the station description.

WATER QUALITY PROGRAM

Richard Wagner and Callie Oblinger reviewed the water-quality data program. On Monday, Wagner accompanied Amy Gill, Susan Hartley, and Bobby Brendlinger on a sampling trip to Mobile. On Tuesday, Wagner visited monitors in Mobile with Susan Hartley and monitors in Birmingham with Marty Fronden and Michelle Wells. On Wednesday Wagner visited the Tuscaloosa Field Office before returning to Montgomery to review records. Oblinger reviewed the District water-quality database, interviewed Amy Gill (the District Water-Quality Specialist and database manager) about District data management issues, and interviewed Lori Crabtree--the Acting District System Administrator--about maintenance of District electronic data.

General comments:

On September 9, 2002 Richard Wagner visited sampling sites for the J.B. Converse Lake Watershed Assessment project with project chief Amy Gill and Susan Hartley and observed the collection of water-quality samples from a site on the reservoir (02480009). The project crew was assisted by Bobby Brendlinger, who brought and piloted a boat from the Tuscaloosa Sub-District office. Amy and Bobby sampled the reservoir by taking samples from below the thermocline at a buoy moored near the deepest part of the lake. These samples were compositing into a churn splitter for later processing. Samples from above the thermocline were taken at the buoy and two additional points in a cross-section of the channel and were composited into another churn splitter. The resultant two churn samples were processed on shore in the mobile laboratory. While samples were being collected, Sue serviced two continuous water-quality monitors that were located above and below the thermocline at the moored buoy. Monitor servicing protocols and field-meter calibration were not observed. Apparently, field meters (except for dissolved oxygen) are calibrated in the laboratory. Sue also collected water-quality profile data from each site location.

In general, field techniques were very good and clean-hands techniques were efficiently adapted to the tasks necessary for sampling lakes. Preparation for the trip was not observed, nor was meter calibration. Care was taken to prevent contamination during the sampling and processing steps. The mobile laboratory was clean and samples were processed according to the protocol as described in the National Field Manual. Equipment was carefully stored and packaged in dust-free boxes. 

On September 10, Richard accompanied Sue Hartley on site visits to three continuous water-quality sites for the Threemile Creek projects in the Mobile area and also accompanied Marty Fronden and Michelle Wells on site visits to three continuous water-quality sites in the metropolitan Birmingham area. Established servicing protocols were not followed at any of the continuous water-quality sites. Most installations appear to be solidly placed to provide records representative of the flow at all hydrographic conditions. Hydrographers are clearly dedicated to providing the maximum amount of good data for the co-operators and are committed to quality in the performance of their job. Discussion of site operation with field personnel and inspection of office records indicate that either currently or until recently, records were computed based on a comparison of in-situ sondes and field meters.

Field sites:

Water-Quality Stations visited:  

02480009 
J.B. Converse Lake Reservoir (Hamilton Creek Arm at the spillway)

02471016 
Threemile Creek at U.S. Highway 43near Pritchard, AL

0247101490 
Threemile Creek at Stanton Road at Mobile, AL

02471013 
Threemile Creek at Ziegler Blvd. at Spring Hill, AL

02423398 
Little Cahaba R. near Leeds, AL

02423397 
Little Cahaba R. below Leeds, AL

02458450 
Village Creek at Ave. W at Ensley, AL

Comments:

1.
There is some confusion about the reservoir site names (at least to the reviewer). The reservoir was referenced as “near the spillway”, but the site is given a downstream-order number and the official name is Hamilton Creek Cross-section at Mouth near Semmes. AL.

2.
Nine continuous water-quality monitors are operated by the Tuscaloosa Sub District office for measurement of temperature, specific conductance, and dissolved oxygen. Service intervals range from two to three weeks, depending upon season. Adjustments to recorded data are made dependent upon field-meter readings.

3.
The location of sonde deployment tubes away from the bank should reduce fouling and improve the quality of records.

4.
Records are reviewed within the offices where they are operated.

5.
Cross-sectional measurements at continuous water-quality sites are made on a quarterly basis.

6.
Water-quality monitors operated for the Threemile Creek project have only recently been operated and maintained as recommended by WRIR 00-4252.

Recommendations:

1.
Meters should be calibrated in the field with standards equilibrated to the temperatures of the waters they will be used to measure.

2.
Additional steps for field rinsing should be used between sampling multiple sites on the reservoir.

3.
Continuous water-quality monitor sites should be operated using a post-cleaning environmental reading that separates fouling from instrument drift, and permits record computation as described in WRIR 00-4252 (Wagner and others, 2000).

4.
Any change in continuous water-quality monitor sonde location should be documented in the Station Description.

5.
An experienced hydrographer should check computation of continuous water-quality monitor records. The District Water-Quality Specialist or designee should make a final check. Exchange of records between offices is encouraged to ensure uniform application of operation and computation practices.

6.
Cross-section data should be stored (as QC data) in NWIS.

Field Techniques

Comments:

1.
Transfer of lake samples from the Van Doren to the churn briefly exposed the sample to the atmosphere and could be minimized.

2.
Many of the continuous water-quality sites are located on bridges with minimal working space.

3.
The District has responded to the last review and now has instrument logs for all meters. However, the field information is also being recorded in the meter logs for some projects. Field notes for the Tuscaloosa office are minimal at best and do not have sufficient calibration, meter performance, or site observations (weather, stream details, etc.) recorded. 

4.
Not all projects carried field folders. Field folders that contain a station description, station analysis, field logs, job-hazard analysis, traffic-control plans, and data summaries should always be carried during field trips.

5.
Calibration of pH meters should include a third standard calibration check for linearity.

Recommendations:  

1.
The traffic-control plans for continuous water-quality bridge sites (0247101490, 02423398, and 02458450) should be reviewed and, at a minimum, signs should be placed 500 to 1,000 feet before the bridge alerting drivers that crews are working on the bridge.

2.
A standardized field sheet for continuous water-quality monitors that allows the user to record multiple readings and record all times should be used. A rudimentary example is shown in Appendix 4 of WRIR 00-4252. Electronic versions of this and other forms are available from Richard Wagner.

Records 

Records reviewed:

02471016 
Threemile Creek at U.S. Highway 43near Pritchard, AL

0247101490 
Threemile Creek at Stanton Road at Mobile, AL

02471013 
Threemile Creek at Ziegler Blvd. at Spring Hill, AL

02423398 
Little Cahaba R. near Leeds, AL

02423398 
Little Cahaba R. below Leeds, AL

02458450 
Village Creek at Ave. W at Ensley, AL

02423130 
Cahaba River at Trussville, AL

Richard Wagner reviewed records at both the Montgomery and Tuscaloosa office. Paper copies of the water-quality records appeared to be well organized, most field sheets were legibly filled out, but the station files were generally not complete. Not all station files had station descriptions and traffic-control plans, and none of the records reviewed contained a station analysis. 

Comments:

1.
Under "Remarks", the records are generally described as good, but there is no reason for this subjective application. The records actually range from excellent to poor and can be objectively rated for accuracy if the records are processed as described in WRIR 00-4252.

2.
Consider explaining missing data (for example, equipment malfunction).

3.
Although data were not published for several periods (for example, station 02423130 from 10/4 –12/19/01) and the daily values were deleted, the unit values are still in NWIS even though the data are clearly inaccurate (for example, continuous days with DO concentrations of 0.0 or concentrations in the thirties or forties).

4.
Current year extremes for 02423130 missed the water temperature minimum of December 23.

5.
Meters are being calibrated using standard reference solutions, but corrections to data still appear to be made by using meter-to-meter comparisons.

6.
Partial years of data were not published. For example, the period of record for turbidity at Village Creek at Avenue W (02458450) is from April 2000 to February 2001 but no turbidity data was published for 2001 WY.

7.
Records for the Threemile Creek storm samples were reviewed for several stations (02471013, in particular). Cross-section data was entered in NWIS for 2002 WY samples, but not for 2001 WY. The cross-section data was entered in NWIS as regular samples and should be stored as QC data. Eight of 29 bacteria samples were reviewed and were counted incorrectly.

8.
Only one-page field sheets (from the OWQ field sheet) are used for project work. These are insufficient to store all calibration, measurement, and ancillary information. 

Recommendation:

1.
Continuous water-quality monitor records should be operated using a post-cleaning environmental reading to separate fouling from instrument drift, allowing records processed as described in WRIR 00-4252 (Wagner and others, 2000).

2.
The District indicated that they operate 12 continuous water-quality stations; but in addition to the twelve, continuous temperature is also recorded (and published on NWISWeb). Continuous temperature sites should be operated and records processed the same as any other continuous water-quality site.

3.
The standard OWQ field sheet should be used with enough pages to properly record all calibration, measurement, and ancillary information. Four pages copied onto a 11x17 page folded over gives sufficient room to record all information in a 81/2x 11 format. These field sheets can be edited in PageMaker, customized for project use, and printed on “Rite-in-the-Rain” paper.

4.
The project chief or designee should review Field sheets after being filled out and completed by field personnel.

Data bases 

Comments:

1.
The District has assigned teams to database management. The Water quality team includes Amy Gill (primary) and Will Mooty. The purpose of the team approach is to make sure that more than one person has good knowledge of how to operate and maintain the database.

2.
During the review, there was a discussion and questions about the use of specific medium codes. Upon looking into the issue after the review, the following guidance is offered. The District has used the medium code 1 incorrectly for suspended-sediment concentration. The medium code should be 9 (surface water) because it is concentration in water that is being measured. The District medium code D for analyses of periphyton is from rock scrapings. This is probably correct. The new NWIS requires a body part code and an organism code when medium code D is used. Use organism code=0 (taxon unknown) and body part=59 (organism, whole). There will be guidance coming from the OWQ or NAWQA on use of this medium code. Medium code C (animal tissue) was used for samples that appear to be water samples based on the constituents listed for the sample.

3.
The District NWIS lists 4 water-quality databases for the District—databases 00, 01, 09, and 10. Databases 00 and 01 are default databases. The District could not identify the contents of databases 09 and 10. Although database 10 is labeled as the District standard QA database in NWIS, the water-quality specialist confirmed that it is not. Database 09 is labeled as a temporary database.

Recommendations:

1.
Make corrections to the database for suspended-sediment samples that were stored with medium code 1 and should have been stored with medium code 9. Be aware of new guidance from headquarters on the use of medium codes with periphyton samples and make corrections to the database, if necessary. Correct the database for samples stored under medium code C.

2.
Identify the contents of water-quality databases 09 and 10. Label the databases appropriately or, if appropriate, delete them.

Quality Assurance—Reports 

Reports reviewed:

Water-Data Report AL-01-1 Water Resources Data Alabama Water Year 2001

WRIR 01-4225 Assessment of Water-Quality Conditions in the J.B. Converse Lake Watershed, Mobile County, Alabama, 1990-98

WRIR 98-4127Streamflow, Water-Quality, and Biological Conditions in the Big Black Creek Basin, St. Clair County, Alabama, 1997

WRIR 98-4230 Synoptic Survey of Septic Indicators and Springs at Monte Sano Mountain, Madison County, Alabama, January 29-31, 1998

Water-Data Report AL-01-1 Water Resources Data Alabama Water Year 2001

Comments:

1.
Publication of suspended sediment discharge separately from the water-quality data is redundant:  the discharge data is published in both sections and some of the data (discharge and percent finer than 62 micrometers) are not truly suspended sediment discharge data.

2.
Publication of calculated parameters such as 00660 Diss. Orthophosphate as PO4, 71846 Diss. Ammonia as NH4, 71856 Nitrate as NO3, and 71856 Nitrite as NO2 can be confusing and misleading to the reader. For example, many readers may be familiar with the USEPA MCL of 10 milligrams per liter for NO3, but that is for nitrate as N. Nitrate concentrations as NO3 are nearly 5 times the concentrations expressed as N. Secondly, values which are associated with remarks (less than, greater than, estimated,) will not provide a calculated value, leading the reader to believe that no analysis was performed. This is also true for 00618 NO3 as N, 00600 Total nitrogen, and 00602 Dissolved nitrogen.

3.
Pesticides and VOCs are published in order by parameter code rather than "publication order" or some other logical reporting order. 

4.
Data are published for some sites under the miscellaneous stations section and also under the main stations section (for example, 02398300 and 02419977).

5.
Alkalinity parameters should be published consistently. Many stations have carbonate concentrations (i.e., zero) stored in NWIS for only some of the samples.

6.
Parameter code descriptions for constituents listed at the top of page 99 are all shifted to the left, such that the first three lines for sulfate, fluoride, and silica read:


FLUO-           SILICA     


SULFATE
RIDE

DIS-


DIS-

   DIS

SOLVED

Recommendation:

1.
A more consistent data-management and publication policy is needed to ensure that data are stored in NWIS and published in a consistent and thorough manner.

WRIR 98-4127Streamflow, Water-Quality, and Biological Conditions in the Big Black Creek Basin, St. Clair County, Alabama, 1997

Comments:

1.
Table 1 identifies the site numbers (as shown on Fig. 2), NWIS station numbers, and station names; however, the published site information does not always match what is stored in NWIS. Few of the published names exactly match the names stored in NWIS; but more importantly, more than a third of the published site numbers do not match the site numbers stored in NWIS. Site number B-1 is referenced as R-5 in NWIS, M-1 as R-10, B-2 as R-1, L-1 as R-9, L-2 as R-32, B-3 as C-1, B-4 as C-4, B-5 as C-6, B-6 as C-8, and B-7 as C-11. The drive-point wells (B-4 WL, B-5 WL, and B-5 WR) are identified with a 13-digit station number – the "00" sequence numbers are missing. 

2.
Table 2 identifies the drive-point wells as not having station numbers (see above). Site S-18 has no water-quality data, but the data listed in Table 2 appears to be for S-18a (slightly different station number). 

3.
There are 7 discrepancies between data that are published and what are stored in NWIS: three instances where data in NWIS is not published, and one instance where data is published and is not stored in NWIS. Other than minor rounding discrepancies, there are two cases where the published data is different than what is stored in NWIS. 

4.
The title describes water-quality field properties measured August 27, 1997, but one site (B-7) is recorded in NWIS with a sample data of August 28, 1997.

5.
Table 4 has published concentrations of carbon disulfide that are not in NWIS. It’s possible that this NWIS code was not available at the time; in which case, data should be temporarily stored under NWIS District-specific codes (99900-99925) and transferred to appropriate codes when they become available.

6.
Field alkalinity values are stored in NWIS for only one of the 9 sites with published alkalinity values. 

7.
Oil and grease data for the bed-sediment sites are not stored in NWIS.

8.
Table 6 contains values for B-5 WR and B-5 WL that are switched (either in NWIS or in the published format. Concentrations for carbon disulfide and iodomethane are not stored in NWIS. 

Recommendation:

1.
Colleague reviewers frequently assume that all data provided is correct. Accuracy of data and storage in NWIS is a responsibility of the authors. Tables should be published with data directly from NWIS and crosschecked by at least one other person to ensure accuracy.

WRIR 98-4230 Synoptic Survey of Septic Indicators and Springs at Monte Sano Mountain, Madison County, Alabama, January 29-31, 1998

Comments:

1.
Table 1 gives site descriptions and classifications, but it does not include the NWIS site numbers. NWIS site numbers were traced with minor difficulties.

2.
Only Table 3 was reviewed. Data for nitrate+ nitrite, total P, Chloride, and TOC for site 17T were switched with data for 18M. Data were published as alkalinity, but data is actually ANC (acid neutralizing capacity). Caffeine and EDTA do not appear to be stored in NWIS. This is acceptable for caffeine, because it was analyzed by a research method at the time. 

3.
Some data in NWIS do not match the published data. For example, many of the E.coli and fecal coliform counts ( 24 of 34) are remarked as estimated (outside the ideal colony range) in NWIS, but this is not indicated in the published data. 

4.
Innovative methods, such as wastewater chemical indicators, were used for analysis of contamination. These analyses (such as caffeine and 17B estradiol) should not be stored in a publicly available database, and when presented in a report the data should be accompanied by a description of the method and limitations of the interpretation, as described in OWQ Memorandum 98.05 which supercedes WRD Memorandum 92.37.

Recommendation:

1.
Tables should be published with data directly from NWIS. This should eliminate data switches and prevent data from being published without the correct remark codes.

2.
Data analyzed by unapproved methods should be qualified in NWIS with a data-quality indicator (DQI) code of “U” – unapproved method.

WRIR 01-4225 Assessment of Water-Quality Conditions in the J.B. Converse Lake Watershed, Mobile County, Alabama, 1990-98

Comments:

1.
There is an incredible amount of data that has been collected and analyzed for this project and it appears that the majority of data has been stored in NWIS.

2.
Only the first of nine tables of data in Appendix 1 was reviewed (02479945). Three inconsistencies were observed between the data in NWIS and the published data. 

3.
The table is based on statistical output from NWIS, which uses a log probability regression to calculate concentrations of data below the censoring limits. These regression values are used inconsistently – sometimes they are used (and footnoted), and at other times a censored value (less than) is used. 

4.
Application of rounding is inconsistent (not according to USGS principles). Dissolved oxygen in this table was rounded to whole units, but rounded to tenths in all other tables.

5.
Total dissolved solids (70301) is a misleading constituent name, and is more appropriately named “Sum of constituents (calculated)”.

6.
NWIS parameters 00623 and 70507 were analyzed but are not included in the table.

7.
Sample size for discharge and suspended sediment do not match the number of samples stored in NWIS for the period of analysis.


Recommendations:

1.
The regression values are footnoted as "estimated", but it would be more helpful to the reader to indicate that the values are estimated using a log-probability regression (and reference documentation.

2.
A procedure that includes thorough review of basic data prior to colleague review will ensure the accuracy of published data. 

Facilities

Comments:

1.
The District laboratory was inspected and is remarkably clean and organized. Logbooks were kept for most equipment and all safety equipment appeared to be readily available.

2.
Nitric acid is stored in a separate container within the acid cabinet, but should probably be stored in a separate cabinet for oxidizers.

3.
The eyewash is marginal at best. Laboratory safety professionals recommend separate eyewash stands with large, paddle-style levers for easy operation when needed. The current eyewash requires operation of a small valve that could be difficult for someone during an emergency.

Recommendations:

1.
A sign should be placed on the refrigerator stating “NO FOOD”.

2.
Incubator performance should be monitored for a week or two to ensure that temperatures remain within the established criteria. This can be easily done by use of an internal-logging temperature recorder 

Attachment 3 - GROUND-WATER PROGRAM

DATA 

GROUND-WATER PROGRAM

Linda Geiger reviewed the sparse CBR ground-water data program.  Since there is only one well measured in the Montgomery office and one measured by Tuscaloosa office personnel, District management requested one-on-one data management training with Joanne Richardson.  On Monday, interviews with Joanne and James Robinson, former GW DBA, were conducted to gather information on data management practices in the Alabama office. On Tuesday, Linda Geiger accompanied Kevin Kelly on a field trip to MTG-3 well to observe field techniques. On Wednesday, a training session on quality assurance of District GW activities was given to the office. Throughout the week, GW data management practices were reviewed.  This included review of the utilities run for database checking.  This output and tips on data cleanup was reviewed with Joanne. On Thursday, the formal review was begun with an overview of the District.  During the week, interested users were given a demonstration on the use of a handheld for water level data collection.

General comments:

There is little active ground-water monitoring in the Montgomery office; however, management of District historical ground-water data is of special concern in the District.  They are working on cleaning up the historical data in GWSI as well as organizing site file folders by county in anticipation of new projects that will need that data for retrospective analysis.

Field sites:

Ground-Water Station visited:  

322047086214301 MTG-3

Comment:

1.
MTG-3 is a continuously monitored well in Montgomery County about 30 minutes from the office.  Site is well maintained.

Recommendation:

1.
MTG-3 is a good candidate for the Climate Response Network and CBR.  Consider instrumenting it for near real-time data collection.

Field Techniques

Comments:

1.
Good technique was observed while making a steel tape water level check measurement.

2.
Good field notes were kept.

3.
Check measurement was entered into GWSI.

Recommendations:  

1.
Make sure that field personnel are aware of the Technical Procedures for GW activities.

2.
District technical procedures that deviate from those on the OGW web pages should be documented in the District Data Management Plan.

Records 

Records reviewed:

322047086214301 MTG-3

Comments:

1.
There is only one active GW site.  A folder for this well was filed in the technician’s office.

2.
Historical records have been centrally filed in their warehouse.  Most of these were housed in the Tuscaloosa Office.  In the previous technical review, the reviewer’s recommended that records be copied and originals sent to the District office.  As time permits, these files are being culled and organized as they become active.  Several counties (files) have been organized.

3.
The District has a draft GW Quality Assurance Plan.  However, it was difficult to obtain a copy.  It is not distributed and has not received the widespread attention it deserves.  

Recommendation:

1.
The District should have a data management plan and an archive plan as discussed in OFR 97-11 “A Quality Assurance Plan for District Ground-Water Activities of the US Geological Survey”.

Data bases 

Comment:

1.
The District has assigned teams to database management. The Ground Water team includes Joanne Richardson (primary) and James Robinson. The purpose of the team approach is to make sure that more than one person has good knowledge of maintaining the database.

Recommendation:

1.
The review team recommends that a single person be designated as NWIS database manager (DBA) to coordinate data management in the office.

Quality Assurance—Reports 

Reports reviewed:

Water-Data Report AL-01-1 Water Resources Data Alabama Water Year 2001

Attachment 4 - Meter exchange results

Please find below the results of the calibrations of the Alabama current meters that were exchanged as part of the meter exchange program.  I have included pass/fail information for standard rating 2 for both AA and pygmy meters.  The pass/fail column will show if the meter fell within the standard calibration limits (pass) or failed to do so. (Standard rating 2 is the 1999 standard rating equations for AA and pygmy meters.)

	Meter Number
	Meter Type
	Office From
	Date Calibrated
	Std. Rating 2 Pass/Fail

	199871
	AA
	Montgomery
	2002-09-17
	Pass

	8009428
	Pygmy
	Montgomery
	2002-09-18
	Pass

	W.R-21565-A.A
	AA
	Tuscaloosa
	2002-09-17
	Pass

	Y-0447
	Pygmy
	Tuscaloosa
	2002-09-18
	Pass


Below is a listing of items that had to be addressed in order for the meters to be brought back to USGS standard current meter configurations.

Montgomery
AA
199871
* Shaft bent – replaced.




* Yoke slightly out of alignment – realigned.




* Penta count contact wire too short – replaced.

Montgomery
Pygmy
8009428
* Yoke out of alignment – realigned.




* Pivot point flat – replaced pivot.




* Lower bearing worn – replaced.




* Upper bearing worn – replaced.




* Meter received dry.

Tuscaloosa
AA
W.R-21565-A.A
* Yoke slightly out of alignment – realigned.




* Lower bearing worn – replaced.

Tuscaloosa
Pygmy
Y-0447
* Pivot set loose – adjusted.
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