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TFW AMBIENT MONITORING PROGRAM 1993-1994 STATUS REPORT 

Introduction 

The Timber-Fish-Wildlife (TFW) Ambient Monitoring program is designed to provide 
information on the current status of fish habitat and stream channel conditions in forested 
watersheds and to monitoring trends over time. TFW Ambient Monitoring is conducted 
cooperatively by many of the organizations participating in the TFW process including Indian 
Tribes, forest landowners, state natural resource agencies and environmental groups. The 
program was developed by and is conducted under the auspices of the Ambient Monitoring 
Steering Committee (AMSC) of the TFW Cooperative Monitoring, Evaluation and Research 
Committee (CMER). 

From June of 1993 through 1994 the Northwest Indian Fisheries Commission (NWIFC) 
coordinated the TFW Ambient Monitoring Program under contract with the Washington 
Department of Natural Resources. The focus of the NWIFC effort during this period was on 
providing support services to organizations conducting monitoring, such as training, quality 
assurance, method development and database maintenance. The purpose of this report is to 
document the activities and accomplishments of the monitoring program during this period. 

Major accomplishments included: the development and documentation of methodologies for 
monitoring salmonid spawning gravel composition (fine sediments) and summer stream 
temperature; development and documentation of quality assurance protocols; design and 
development of a spawning gravel fine sediment database; and design of a consolidated 
relational database to incorporate all the Ambient Monitoring Program data from various 
surveys and years into one relational database on the NWIFC's UNIX system. The annual 
training sessions on the various monitoring survey methods were well attended and 1993 and 
1994 versions of the TFW Ambient Monitoring manual were widely distributed. We also 
acquired additional funding that allowed us to pursue development of a monitoring module 
for Watershed Analysis during this period. A strategy for development and implementation 
of monitoring within Watershed Analysis was accomplished with funding from Washington 
Forest Protection Association. The Watershed Analysis Monitoring Module was developed 
with funding from the Northwest Indian Fisheries Commission. 

Future direction for the program is dominated by the need to support the development and 
implementation of the Watershed Analysis monitoring module. High priorities include testing 
and refining the procedures in the W A monitoring module and developing additional 
monitoring methodologies suitable for monitoring the effectiveness of W A prescriptions. In 
addition to new projects to support and develop Watershed Analysis monitoring, we must 
increase our efforts to help TFW cooperators produce useful, high quality monitoring data. 
To accomplish this goal we must improve our ability to provide guidance in designing 
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monitoring plans, and continue to refine our u'aining, quality assurance and database services. 

Project Status 

This section of the report provides updates on the components of the TFW Ambient 
Monitoring (AM) program. The overall AM program is directed toward the goal of assisting 
TFW and W A participants produce useful, high quality monitoring infonnation that achieves 
their monitoring objectives. Past experience has taught us that reaching this goal requires 
attention throughout the entire life of a monitoring study. It begins with clear identification 
of monitoring objectives and development of a sound study design. Use of replicable 
standard methods, thorough training of monitoring staff, quality assurance to identify and 
correct discrepancies, careful data entry and error-checking are critical. The goal is reached 
when the data provides meaningful results that are useful in management decision-making. 
Long-tenn storage of data and survey infonnation must also occur so future analysis and 
replication of monitoring surveys is possible. 

Much of our work during the current contract period, as well as during the previous history of 
the program, has been directed towards improving various components of the overall process 
that results in quality monitoring data. 

Training 

Thorough training of the people collecting monitoring data is a critical component of quality 
data collection. The foundation of our training program is the T-F-W Ambient Monitoring 
Program Manual. The manual provides detailed how-to instructions for conducting 
monitoring surveys. Updated and revised versions of the manual were produced in 1993 and 
1994. The 1993 manual incorporated new methods for monitoring spawning gravel fine 
sediments and sU'eam temperature. The 1994 manual includes updates and revisions to the 
existing modules as well as a new section describing the protocols used in the quality 
assurance program. The TFW Ambient Monitoring Program manual is the most visible 
ambassador of the program. Over 1000 copies of the 1993 manual were distributed to TFW 
participants and interested parties in the Pacific NOlthwest. 

In addition to the monitoring manual, NWIFC provides direct training to potential monitoring 
participants through training workshops. Workshop sessions coveling the various survey 
modules are provided each year prior to the sampling season and are well attended (Table I). 
In 1993, we conducted five one-day workshops for a total of 89 people. In 1994, attendance 
increased to 137 participants (195 people pre-registered). Tribal cooperators were the primary 
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pruiicipants for both years with some state agency and timber industry involvement. Non­
TFW participation was light in 1993, but increase dramatically in 1994 to include 
participation from Oregon, Idaho and California, indicating that there is a large, unfilled 
regional demand for thorough training sessions covering stream habitat monitoring methods. 

Although the workshops are an important training service, one-on-one field training is still 
essential for field crews to promote consistent, replicable data collection. NWIFC provided 
numerous on-site field training visits during the 1993-94 field season (Table 2). We provided 
training to 45 people in the 1993 season and 159 people in the 1994 season. The 1994 season 
saw a large increase in non-TFW participation from colleges offering technical natural 
resource courses (many displaced timber workers) to the U.S. Army Corps of Engineers. 
These on-site training sessions also require extensive statewide travel from Forks to 
Nespelem. A list of 1993-94 participants is provided in Table 3. 

Quality Assurance 

Another critical element for cooperators to collect quality data is a quality assurance (QA) 
plan. The TFW Ambient Monitoring Program provides quality assurance services necessary 
for proper planning, training, and evaluation of QA plans. This is accomplished by providing 
protocols that are designed to improve the accuracy and repeatability of survey data by 
identifying and correcting surveyor bias and inconsistencies in application of the methods at 
the onset of the surveys. They also provide a means of documenting data quality and 
identifying needed improvements in the survey methods. 

Quality assurance is a recommended, but voluntary, component of the TFW Ambient 
Monitoring program that is utilized by most participants. The NWIFC provides quality 
assurance services at no charge when requested by organizations conducting Ambient 
Monitoring surveys. The protocols used to conduct quality assurance surveys are described in 
(he 1994 version of the T-F-W Ambient Monitoring Program Manual. 

Organizations conducting monitoring surveys initiate the quality assurance component of the 
program by contacting the NWIFC and requesting a quality assurance visit. Quality assurance 
is accomplished in one of two ways depending on the type of monitoring. For spawning 
gravel fine sediment and stream temperature surveys, a qualified Ambient Monitoring quality 
assurance (QA) representative observes the cooperator field crew collecting data and 
compares their technique with the methods described in the T-F-W Ambient Monitoring 
Program Manual. Discrepancies are noted on a form and discussed with the field crew. This 
procedure is based on the assumption that correct application of the survey methods will 
result in accurate and repeatable data. A different quality assurance method is used for the 
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reference point, habitat unit and large woody debris survey modules. In these cases, the 
Ambient Monitoring QA crew and the cooperator field crew both survey the same stream 
reach and compare results. In addition to identifying discrepancies in the application of the 
method, this technique also can be used to evaluate the repeatability of the data collected. 

Quality assurance sUlveys were conducted for both 1993 and 1994 field seasons. In 1993, the 
QA field crew provided a total of 12 quality assurance surveys for the Habitat Unit Survey 
(5), Large Woody Debris Survey (2), and Salmonid Spawning Gravel Composition (5) 
modules (Table 4). The results of these replicate surveys have provided cooperators with 
valuable information on how their crews are pelforming so they can pinpoint application 
enors and training needs. The results of the replicate surveys have also been invaluable in 
identifying method problems for refmement and/or testing. 

One of our primary findings was the need to promote intensive pre-season training and QA 
services. The goal is to get the cooperator field crews up to speed through training and 
conducting replicate surveys before they collect data for their projects. This provides the 
cooperator with quality data from the start and prevents mid- or late-season surprises. 

In 1994, the QA field crew has so far provided 12 quality assurance surveys including the 
Habitat Unit Survey (3), the Large Woody Debris Survey (4), and the Salmonid Spawning 
Gravel Composition (5) modules. The results of these replicate surveys indicate that more 
intensive training workshops and method refinements are effective in improving the 
repeatability of the monitoring modules. 

However, as the table shows, many cooperators are not taking advantage of QA services early 
in the season. This is generally due to short cooperator project start-up times that lead to 
hiring and equipment acquisition problems at the start of the field season. This results in 
pressure to begin data collection and postpone training visits and QA. Although it is the 
responsibility of the cooperator to request QA services, experience has shown that we often 
need to initiate the first contact to explain the advantages of pre-season services and make 
appointments for QA surveys. 

The results of the replicate surveys have been effective in documenting problem areas in the 
methods such as bankfull width locations for LWD surveys and habitat unit boundary 
locations in higher gradient stream reaches or sections. This highlights the need to provide 
more testing and refinement of cunent modules as well as a need for larger scale testing of 
individual modules to provide a baseline for determining significant threshold levels of 
human, method, and background variability. Documenting variability is important for 
determining the limitations of the monitoring methods so that cooperators can best design 
their monitoring project to provide the highest quality information. 
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During the 1993-94 field seasons we implemented new survey methodologies for salmonid 
spawning gravel composition (fine sediments) and summer stream temperature. These 
modules first appeared in the 1993 T -F-W Ambient Monitoring program manual. 

The salmonid spawning gravel composition module incorporates a statistically rigorous design 
for sub-sampling spawning gravel composition within a stream segment. To our knowledge, 
this is the only method available that provides a valid characterization of spawning gravel 
composition on a stream segment scale appropriate for use in Watershed Analysis. The 
stream temperature module is based on a sampling design used in previous TFW temperature 
studies. In addition to stream temperature data collected at a point, additional interpretive 
information (such as canopy closure, bankfull width etc.) is collected from a 600 meter long 
thermal reach located upstream of the point where temperature data is collected. 

In addition to implementing the two new modules, we also conducted testing and evaluation 
of the existing reference point, habitat unit and large woody debris modules. Information 
from quality assurance surveys and a pilot test of observer variability was used to identify 
factors contributing to survey variability. After initial testing indicated a need to improve the 
accuracy of surface area calculations, a more intensive study was conducted as part of a group 
internship with a TESC quantitative methods class. This resulted in the incorporation of 
improved procedures for measuring unit lengths and widths in the 1994 manual. 

Other priority projects for testing and refining existing methods include: comparing the use of 
shovels and McNeil samplers to collect spawning gravel samples: improving the repeatability 
of bankfull width measurements; examining discharge related variation in habitat unit surveys; 
and evaluating observer variation in habitat unit and LWD surveys under a variety of channel 
conditions. 

Improvements were also made in the hand-entry field forms for each module. These field 
forms were designed to provide: consistent header information compatible with the TFW 
database; a user-friendly format which provides optimal error-checking of data and 
calculations; larger data entry spaces to limit illegible entry problems and provide fewer 
transcliption errors when transferring the data into a database; and efficient data tracking and 
documentation for cooperator QA plans. 

Database maintenance and new database development 

Once data is collected, it must be input into a database, analyzed and stored for future use. 
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Most data is typically collected and used by TFW participants for local processes and 
applications such as Watershed Analysis, Resource Management Plan (RMP) evaluation and 
watershed planning. In addition to being used immediately in local applications, the data is 
stored in the statewide TFW Ambient Monitoring database for future use by TFW 
participants. Data is input into the state-wide TFW Ambient Monitoring database through the 
use of scan-able forms or by hand entry using a database screen entry form. The .data is 
checked for errors and the database is edited accordingly. Once the database is edited, initial 
data analysis occurs and summary reports are generated. The summary reports have been 
designed to provide information in a format useful in Watershed Analysis. This information 
is provided to the organization that conducted the monitoring surveys, Watershed Analysis 
teams and other TFW participants who request it. 

Appendix A shows stream segments in the TFW Ambient Monitoring database where stream 
surveys were conducted from 1989-93, organized by year and WRIA stream number. 

During the past year, a new database was developed for spawning gravel composition data 
collected using the new spawning gravel survey method. The main SEDIMENT database 
resides on the NWIFC's UNIX system, with a companion R:BASE component that can be 
used for data entry, error checking and data analysis on personal computers. Appendix B 
contains a data dictionary defming tables and columns in the SEDIMENT database. 

Over the six years that TFW Ambient Monitoring data has been collected, it has been entered 
into a variety of databases. Typically a new database was used each time that there were 
changes in survey parameters as the methodologies were refined and expanded. Over the 
years, this system of multiple databases has become increasingly unwieldy. The situation was 
exacerbated by the need to develop new databases for spawning gravel composition and 
stream temperature data. . 

To solve this problem, NWIFC has undertaken the design and development of a single 
relational database that will include data from all years and all surveys. The main database 
will reside on the NWIFC UNIX system. A compiled R:BASE version of the database will 
be available for use on personal computers by TFW participants. The spawning gravel 
composition database was used as a prototype for this new system. Design of the system has 
been completed (Appendix C) and programming of the system is currently underway. 

Watershed Analysis Monitoring 

During the spring and summer of 1994, the Ambient Monitoling Steering Committee (AMSC) 
initiated work on a monitoring component for Watershed Analysis (WA) at the request of the 
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Department of Natural Resources and CMERICESC. This work was done by NWIFC under 
the supervision of AMSC with separate funding provided by the Washington Forest Protection 
Association (WFPA) and NWIFC. 

The first phase of this effort was completion of a scoping project to develop a strategy to 
implement W A monitoring (Schuett-Hames and Pess, 1994). The strategy report: (I) 
identified potential purposes and functions of monitoring in the context of W A; (2) examined 
the feasibility of using W A causal mechanism reports to build watershed specific monitoring 
plans; and (3) identified monitoring situations likely to be encountered and the monitoring 
parameters and methods needed for monitoring them. It also provided a structure for the W A 
Monitoring Module, and recommendations for integrating the development and 
implementation of W A monitoring into the AMSC/CMER workplan. Some of the key 
conclusions and recommendations of the strategy report include: 

* Watershed Analysis monitoring must evaluate triggering mechanisms and input 
processes to detelmine the effectiveness of W A prescriptions. Monitoring input 
processes is important to provide feedback on the performance of prescriptions and to 
identify potential problems before they are translated into detectable adverse resource 
effects. SU'eam channel, fish habitat and water quality conditions must also be 
monitored to determine if the resource protection objectives of W A are being met. 

*W A is an excellent foundation for developing a watershed-specific monitoring plan. 
The causal mechanism reports provide monitoring hypotheses that link input processes 
with channel and resource responses. These can be used to identify appropriate 
monitoring parameters and locations. 

*Development of standard monitoring methods should begin as soon as possible for 
the high priority parameters identified as most likely to be in high demand for W A 
monitoring. Methods to measure changes in channel morphology, input processes and 
triggering mechanisms are badly needed. 

*Technical assistance from the TFW Ambient Monitoring Program is needed to 
support local W A monitoring teams and ensure consistent data collection on a state­
wide basis. The appropriate role of the TFW AM program in implementing W A 
monitoring includes developing standard methods, conducting training, providing 
quality assurance, assisting with data processing and analysis, and maintaining the 
state-wide database. To successfully implement W A monitoring, a stable long term 
funding source for the monitoring program must be secured. 

Following completion of the strategy report, we proceeded with development of the W A 
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module. The WA monitoring module was approved by TFW's CMER and Administration 
Committees in August 1994. Unfortunately, we missed the deadline to get material to the 
Forest Practices Board for their approval. We plan to test and refine the W A Monitoring 
module on a voluntary basis dUling the coming year and prepare it for inclusion into the next 
version of the W A manual. 

Future Directions 

We expect the emphasis of the TFW Ambient Monitoring Program to be focused in two main 
goals during the next one to two years: I) further development and implementation of W A 
monitoring, and 2) continuing improvement of TFW Ambient Monitoring Program functions 
and services that result in high quality monitoring information. 

We are currently proceeding with the implementation of W A monitoring with funding from 
the Washington Forest Protection Association (WFPA). This will allow us to undertake two 
important tasks. 

I) Test, evaluate, and refine the W A monitoring module. The purpose of this task is to 
determine how the monitoring module works and identify parts that need improvement. To 
accomplish this task, we will evaluate the experience of W A teams using the monitoring 
module in approximately five watersheds. A representative of the Ambient Monitoring 
Program will observe and assist each team as they use the module to develop monitoring 
plans by attending meetings, reviewing work product~, interviewing participants and 
answering questions posed by the team. The information gathered will be used to identify 
which parts of the procedure work well, which parts need improvement, and why. We will 
attempt to include a representative sample of watersheds from regions around the state. 

2) Develop CMER-approved W A monitoring methods for high priority methods. The purpose 
of this task is to identify and document standard methods for parameters where CMER­
approved methods are lacking. In the next year we will be working on methods for the 
following high priority parameters: 

* Iterative landslide inventory (remote) * Riparian vegetation monitoring (remote) 
* Rain-on-snow zone vegetation (remote) * Mass wasting road assessment procedure 
* Spawning gravel availability * Channel substrate size 
* Channel bed aggradation and degradation * SUlface erosion survey 
* Channel widening, braiding, migration, bank erosion 
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Other tasks that need to be done to implement W A monitoring over time include: 

* Develop additional W A monitoring methods identified in the strategy report (Schuett­
Hames and Pess, 1994; see Appendix D). 
* Work with the federal watershed analysis monitoring committee to develop compatible 
monitoring guidelines for state and federal watershed analysis processes in Washington State. 
* Test and refine data analysis and interpretation procedures for W A monitoring. 
* Revise the monitoring module for subsequent versions of W A manual. 
* Clarify procedures for the use of monitoring data to evaluate WA effectiveness at the 
watershed level. 
* Clarify procedures for the use of monitoring data to refine W A methods. 
* Improve capability to interpret monitoring data by evaluating the utility of a regional 
network of reference sites representing natural conditions/productive habitat. 
* Develop a procedure for preparing resource recovery prognoses to help interpret W A 
monitoring data. 

The following tasks and functions are necessary to achieve the TFW Ambient Monitoring 
Program goal of providing high quality monitoring information. 

* Improve our capability to provide help and guidance to TFW participants in developing 
monitoring plans that will accomplish their goals. 
* Test and refine existing methods. Testing and refinement of the habitat unit, LWD and 
spawning gravel fine sediment survey modules should continue so changes can be 
incorporated in future versions of the methods manual. We anticipate a continuing need for 
testing and refinement of new and existing methods. 
* Continue the TFW Ambient Monitoring quality assurance service. There is an on-going 
year-round need to conduct and analyze QA surveys. Most QA visits are requested during 
the summer-fall field season, but some QA for spawning gravel processing occurs year-round. 
Analysis of QA results takes place primarily in the winter. 
* QA protocols and procedures need to be developed for new monitoring methods as they 
are brought on line. 
* Finish development and implementation of the consolidated relational database; 
* Expand the relational database as new parameters and methods come on-line. As new 
monitoring methods are developed, the data collected will need to be stored within the 
relational database. 
* Assist cooperators in data entry and processing. There is an on-going year-round need to 
assist cooperators in data entry and processing. Most data entry and processing occurs 
primarily in the winter. 
* Revise and distribute the monitoring methods manual. The monitoring methods manual is 
revised annually prior to the summer field season to include new methods that have been 
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* Conduct group training sessions. Group training sessions are held each year prior to the 
field season in the late spring and early summer. 
* Provide on-site field training and assistance. There are year-round requests for field 
assistance visits. Most requests occur during the summer and fall. 

In addition to these tasks, there is an ongoing need to identify sources of funding to 
accomplish both specific tasks and ongoing program functions. At the present time, the 
program has funding from WFPA to evaluate, test and refine the W A monitoring module, 
develop high priority W A monitoring methods, and continue manual production, training, 
quality assurance and database services at the current level of effort through September of 
1995. We have submitted a budget request to CMER to fund the program through the 1995-
97 biennium. We have also submitted an Environmental Technology Initiative proposal in 
partnership with the Department of Ecology for funding to develop additional W A monitoring 
methods. 

Conclusion 

TFW has been, and continues to be, a very dynamic context for monitoring. The 
development and implementation of Watershed Analysis demonstrates how rapidly monitoring 
needs are evolving in the arena of forestry-fisheries interactions as resource management 
increases in sophistication. To playa useful role in helping TFW participants meet their 
needs for monitoring information, our monitoring program must remain attentive and flexible, 
responding rapidly to the changing needs of TFW participants. In the process of responding 
to change, the program must not lose track of its fundamental purpose: to help TFW 
participants obtain high quality monitoring data to meet their information needs. We must 
continue to pay attention to, and improve upon, the elements of the program that contribute to 
its success in providing high quality data. These elements include: monitoring plan design; 
training; standard methods; quality assurance; database maintenance; data analysis; and data 
interpretation. Our challenge for the foreseeable future appears to be maintaining, and 
improving, the quality of TFW monitoring data, while responding to the rapidly evolving 
needs for, and uses of, monitoring information in the TFW arena. 
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IWlLDCAl ~'--________ ---! 

UK~y 
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• g:\ 1993$egO.><I. 

1993 TFW AMBIENT MONITORING STREAM SURVEYS 
IWRiA I NAME SEG RM RM SEG I SURVEY DATA-I FIlE RELD IGIS USGS TOPO' • BASE ID I FORMS 

• 15.M~ ~A~ ~--~~~~~1.~.7~C-~OO~~~r-~LJ~~~--~ 4--+~~~~4--t~~~~lY~------------~ 
15.M~ .70 2.00 180 R. LISFW DISK ~~ HOU Y 

:~:~: ~--~~~.~OO~~~,:.~I~O-~~OO~O~~:~r-~~~~r---~~2S~~4--+~~r-~~~~~~~------------_1 
~15~.MIC~~~~S~--_+~~~0~.Mr_~~OO~R~_+-~UUSFW~--~~D~'SK+_~~~S~+.~~~~------------~ 
15.0407 Dye 600 USFW ~S HOLLY 
15.MC Dye 620 U~ ~S HOLLY 

• 15.M07 DYe 8' USFW I LY 
15.MC Dye 12001 U~ I lY 

• 
15.M54 ill rAHUYA '.35 15 'NPTC I 

LFAlR 
LFAlR 

15.M95 ~~ o.~ 10 'NPTC 
15.M95 iBJG ~ON 1.3C 14' . 'NPTC 
15.M95IliGMISSION 3 1.30 1.50 ?ClO RHL.PNPTC ~ Y1 

~15~n.MBl95~~~~====~4~~1.~~b~1.·rolt=~~OO~=lRH~Lt=~~~§tC==~~~4-_+~Y1~+--15.M95 5 1.7_0 2.30 ~ RHl PNPTC ..r: '-'---+-i;;~'--- I~~~E=~ 15.M95 81G"MiSSiON 6 2.30 3.00 ~ RHl PNPTC . • ~' I 
15.M95 81G'MiSSiC~ON"-----+'E--l7-o3~.()(Jf-'4""1 .. lccOOr-l""8000"-'l--::RHC-:=-l4--=O PNP==tTC-~--=_DiSK YES FAIR. lAKE 
15.M95 IBJGMISSION 8 4.10 5.80 3000 RHL . PNPTC DiSK+-+-;~~+-+ FAlR 

• 
15.M% ~O~NIT~RiB .. __ ~~~0J..00~~01~ .. '8O~1~8000~~R~H+~_P~N~C~--~~Tt~=~Yffi=t~~~~~~========~ 
15.M98 ON TRiB. .00 1.70 2700 RH PNPTC g ~ 

~=--f.:~ I ~ :~ 1:: ~~::~ 
I )N~B. ~~,.M~_~811~101~~t_~'N~PTC+---~ 

I.~ 800 'NPTC • 2 0.55 0.90 500 RHL PNPTC DISK ~S 
3 J.9O 2.40 1500 RHl PNPTC DISK ~ 

17:0089. IPlEYCR. 0.90 1, RHL .l'tJ.PIC ~'+_1-*,Yffi+--li~WT.?"lKE"""R."""UNC:"",-AS---------1 
~17:OO89~~~IP~·L1EY~:~R' ____ 4-~~~~1.1.~~~1~3000~~R,---+_~PN~~C--~~~ ~ ~ 

~ 1~~~~~~:: ____ _1~~~~~~I:'~~~--_+----+_~:~~~~--~--_1--+_--+_~~'~~'~-KE--R .. U __ Ne:AS ________ ~ 
~ , CR. 3 o.~ 1.00 J'l'IPTC CA 
17.~~ ,~C:~R.----~4~~1.~00-1.~1.~~---+----t-~PN~~C---1---1--+---+~~~~--------------~ 

'.009C ~CR. S 1.~ 1.70 PNPTC UNCAS 
17.009C ~~C:~R.----4-6~~1.~70~2~.00+---+----+-~PNPT~C--~--~--+---+-~UNC~:AS~--------------~ 

• 
17.009C HOWE CR. 7 2.00 3.00 PNPTC UNCAS 

.0170 TH~:T.oD""YKK~'EC:~R.__I[_;;__H)~.40t_"'01 . .7:~0___;4~M_cR~'_t___:U~SFWot_--_t_'.< FAU 
17.0170 THORNDYKE CR. '.70 1.10 599 U~ I FALL 

• 17.0170 IU ~*"':R~.~+t_+~~:+_'i:4o:;I000~~+__7.LISFW'f;2;f__-H FAU 
17.0170 ii'i:R. 2400 LISFW FAlU 

0170 :R. 1436 LISFW DISK ~S L~c-------------_1 
17.0170 250 U~ DISK ~S .oi'AiI 
~1.O~--f.C~ l'iKE CR. 7 3.30 3.70 4ooR.H.L USFW DISK YES lOFALL 

1.0 ~ DYKETRIB. 0.00 1.~ 3100 R.H.L USFW DISK yffi DFAlI 
~I~ .. 0 ~~~f6 DYKE ~B. 1 0.00 0.30 529 R USFW DISK YES DFALL 

'" JYKE TRiB. 2 '.30 O.~ 490 R. USFW DISK YES DFAU 

• 
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• 
1993 TFW AMB~IENT MONITORING STREAM SURVEYS 

IWRIA 'NAM, ~I= I "'/IM'Y nATAllJM nATA. FILE FIELD ;~ 
~LEN(MI NPE MFIL ~-+~M\~~~~lleD~~KO~R~~-+ ________________ ~ 

) QUAD MAP 

~&I~~n~V""~T~R~~~~.m~~oo.~llOl~~l~m~R~~,,~~,,~~ ____ ~~~-+~~~S+-~I~~J~FAll~ ____________ ~ 
170A 1l<~ OWl' TI"B. ,00 100 RH,I USFW ~ YES JFAll 
70B n::iriDN MiI'riliR :m 0: 400 R iI USFW DISK ~S jFAll 

• 7iiii!l ,... 3 2BO lJSFW DISK YES .UDLOW 
1.01Bl SHI~ A 24€ USFW DISK YES 
'0 5 QOO USFW DISK YES ORT LUDLo""-:-________ -l 
/,0 ~ 6 IBID USFW DISK YES ORTLUDLOW 

1 Ii< 22B lJSFW DISK YES ORT 
/,0 Il10 USFW DISK YES O,All 

JOl0 ISNC 0,1 R, <.L PNPTC DISI UNCAS QUAD 

• m r<mW ~ ; 6.40 ~ ~ ~ {Ie : i~~QUAD 
170745 'CR. 2, 282(l RH.L PNPTC ~ YES IUNCAS 

• 
~ ImlM Hm ~ ~S Nor. IPASS 
INDIAN 1 0 I600M HOf ~ F,1 I 

1M2s5 IiNDiAN --,- n I6ilOi\A HOR DIS! YES INDIAN PASS 

• 0757 ~ 1 n I600M HO~ DISK F.l ~ 
OCR 1M2s7 1.iilOM HOR DISK YES I I PASS, 
OCR 

~ ~ D. :~ *~ ~ ~:: LALOO<RIDGE 

• 
oru&1 In OM ~c DISK~-+_~~S~~O~w~~----------~ 
5:0484 CAM OM He DiSK F, ow 
).0484 \M n OM HOH DISK ow = fiWiN Il":in 0:60 I600M --.: HOR DISK 0'1. • .050Q O.7( .00 I600M T HOH DISK 0'1. 
~ Ji'iiO,rrrr I7r1 ifi1 = --.: HOR DISK 0'1. !TN 
'.0513 1.1( 0.'( I600M T HOH DISK )Ii; MTN 
"iN IT< ---,,-;or = HOR I \ )Ii;LMTN 

l.H D.4( I600M T HOH DISK 
IT<---,,-;or= HOR I 
1.4( O.B( 1600M T HOH DISK 

• OM nRilIi,i'ilM ~ I YES 

• 
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g:\dsh-am\ 1992:seg.xls 

1992 AMBIENT MONITORING STREAM SEGMENTS 
WRlA STREAM NAME 1!lEG IRM ~ISEG SURVEY DATA ISUM DATA FILE FIEU I GIS QUAD MAP 

BASe ID # IJ/(UPR) ILEN (M) TYPE AFFil RPT 

15.' RH! C YES INOBlE KNC 

~:~M3·.~0~~~1 ~~~~~==:W1O~~~:::g~:44~t~.9G==~1~--;~"'*~~, --¥.~'**~ ~~~::-t--YES-t~~~f.'!~~~g::;cIEl;o-:: ~~OB:;--ll----l 
13.0 12 41.3C 42.40 1931 RH,I ~ ~ .. ~ _u YES BAUD 

~ ~~ ~ ~ ,~~ 
~ JTES 18 35.3C 36.60 261~ RH.lS I NWIFC CC ~ IBAUD~ 

~ 19 33.3C 35.30 386; RH.lS I NWIFC D ~ ILAKE~~8~E __ -l 
JTES 20 S I DISK LAKE ~E 

22 S I DISK ILAKE i:AWilENc 
MITCHEU 1 S I DISK IBAUD Hli 

~ ~ 1 S DISK :BAUD Hli 
Y> ERRY 2 S DD~_t_-I_--t-f.;BAS;;UD~ Hl�'--___ -----l 

S DISK BAUD Hli 

095 ~ S M,"~ ~~r~.~;-t-----f.:BA~UD~ HlllUl~ ___ _j 
3.0110 UTTlE~HlJTES 1 O.OC 1157 ',H.I '"'''' AMONT2 __ Yl IBAUDHUl 

15.0454 :UlTTUETAHUvA 1 ~~r_2~1' 1--;c:'H+; .. I'-t--;,s::; H---i--;:~ D Yl' lAK 
15.0454 UYA 2 T'fo] 'H,I DISK Yl' 

fiT.:g:3:~-tI=::=:~g:~~~~~~~t-t~;~-f";C,IO:;t--,'~_--,1301~7:7--t-:""'''':<--1t-_-_-_i,----c-;:~~~:'~~t~jf_-ig.YlYlEtS_t__,~'-t:~:~~~~~~------t 
~ :: ~-t--/-;';ioH-, • .--t;;::~~~~~~;------j 

i.O COURTNEY 3 0.9C 2.40 1500 R,H,l PNPTC DISK Y • BEUFAIR 
lS.051O IBEAR 1 0.0 0.20 ~ RHJ PNPTC DISK ,BEUFAIR 
lS.051O IBEAR 2 0.2( O.sa 66; RH'l~ PNPTCC DISK YES' IBEUFAIR 

17.0012 IBIG' 'R. 1 O.OC 0.10 DISK' 
17.0012 IBlG' 'R. 2 O.lC 0.60 ~ DISK ~lS~.05;~I1OIB~EARIIIIII~~~3~~jI~1.~66~~1~60~iiRH,,~'~iI~~~~DlIiSK~~~~YES~~ I 

~ ~'----t~~~~:,~~---,~~:OO~7~~:~::~;·--cf-~~I--~~-t--/-;';ioH~f.,~~~:~~~~~~--------l 
17.009G IHOWE 1 O.OC SOC RH.l P~ rc DIS. YES' IMT ,UNCAS 
17.0245 2 D.7C DIS' IUNCAS 

3.0160 D.2C 710 RH.l DIS' 

~ ~ --7;;;;r--~:6S-;RC2,H c--t--;~ ~f-------t---;'O~ . ~~: ~~----1 
~::~~i'i;733;-t:~~~:~~-----+---i;-!I-'.;'~ ~ RH ~+-+-~t-.--f.C1 ~-----l 

'.0020 1 D.I 456 BcH.l lElWH! ~ I AMONT2 OA YES YES DISQUE 
1.0103 DEEP 1 D.1C 411 RHJ LElWH! ~ I AMONl lAB YES 

49.0139 OMAK 1 O.OC R.H lVll IAI 
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• g:\dsh-am\ 199heg.xls 

1991 TFW AMBIENT MONITORING STREAM SURVEYS I 

• IWRIA STREAM NAME SEGI RM ~ ~(MJ IFILE :;:~EY I:~t ~ ~;. ~ IGIS USGS TOPO QUAD MAP 

• 

• 

• 

• 

• 

• 

• 

• 

• 

!MUDDY 1.00 2.1C 1707.01sF R.H.l.M luwCSS CSS YES HAMILTON 
1.0 IALDER 1.50 2.. I.H.L.M UWCSS ::ss IES 

:AlDER O.7a 1.5 Isc luwcss NWIFC ~_~-I~", ,'70 "N~n'. ------1 
IAll 1.70. IAT I.H.LM IUWC:SS jf ~ ...... 
IAU 1.20. IAU R.H.l.M IUWC:SS :s YES PRAJRIE MTN. 

~~tC~AMP:;-___ ~;--t-~)~.oo~~~.~ I.H.L.M ~:ss YES PUGH MTN. 
:AMP 1.90 .01BL R.H.L.M ~~:SS ~.'!TI... ~:7--' __ --I 

",047," :-;:148~~CA~MP;-___ --t.'i~+---,,'~.70---+, . IFC I.H.L.M :ss::ss AM~1lYES" YES ~ 
:AMP 1.50. lSI R.H.l.M :ss:ss AMON9:S :S PUGH MTN. 
CAMP IV43 2.70 3.IX 592.1 IBK /.H.l.M ~ CSS ~ PUGH MTN. 
IPUMICE IMI . /.H.I .. M ~ :ss AMON9 UME MTN. 
IPUMICE IM21 0.30 I.IX 111O.01AW R.H.l.M luwcss CSS ,S UMEMTN. 

--

I.F. DICKEY 112 514: .D R.H .M IQUIUEVT NWIFC )N MI . 
'IDOLE I.H M ;JUIi£, NWiK AM~ YES ~ MI . 
IAPLE 41 3.50 4.1C 57 CE R.H M IHOH :css- AM0N91 YES YES SPRUCE MTN. 

--F.;~~~;-------e;';-I--;; a2 .. ~503O'""" ---; 1:0 g;: ~:~ .~ ~~,*_I;'iES~~~SPRUSPR'LU7,:CCg;,;-~~~ ~~i'----:--------l 
~ 0.00. :L RH.l.M ,UCE MTN. 
IO~ 1.30 H.H.LM ~CE MTN. 

20.04< CAMP IF41 0.00 0.& 71B. IBY 'R.H.LM HOH CSS 
.04< :AMP 1V21R.H.LM HOH :ss 

20.04<14 CAMP IV31 a.& 1.50 1681 CN R.H.L.M HOH CSS 
. 0506 IWEST TWIN IF41 O.7C .20 192' :H I.H ... M I HOH :ss 
. 0513 )N IF. 1 O.OC 0.& .4150.0 CK R.H.l.M CSS 
. 0513 1V31 0.& I.se 1318.' R.H ... M :ss 
~ IF41 O.IX 1.2C 1893.0 AC iR.H.l.M UWCSS CSS 
~ IF.l IR.H.l.M I INWIFC 

0288 

IN 

'.1104 IN.F. TANEUM 
'.1104 IN.F. TANEUM 
'.1378 IW.F. 
~IW.F. 
~IW.F. 

12/2/94 

IV31 
IV32 

7.se '.~ ~ IR.H.LM UWCSS :ss 
9.2C ).9< ~ IR.H.lM UWCSS :ss 
8.& 9.20 588.C AJ IR.H.l.M UWCSS CSS 

10.&.10 IR.H.l.M UWCSS :ss 

Paga91 -1 

YES 
YES 

YES 
YES 

OWLMTN. 
YES OWLMTN . 
YES OWL MTN .. SPRUCE MTN . 
YES OWLMTN . 
YES 
YES Mi. TOM 

SOS ,:REEK 
YES LAKE 
YES LAKE 
YES LAKE 
YES lAKE 
YES LAKE 
YES LAKE 
YES LAKE 
IES LAKE 

lEAST 

TEAST 
lEAST 
lEAST 
lEAST 
lEAST 
lEAST 

YES NQI!!I!+;i N~EM~IAH:c;.;-___ -l 
YES NORTH NEMAH 

tE ElUM LAKE 
YES ClE ElUM LAKE 
,YES tE ElUM LAKE 



• 

• 

• 
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g:\dsh-am\ 1991seg.x!s 

!WRIA "'''''AM NAM. SCGl RMRM ISCG FIlE ISURVEY DATA IsuM IDATA- FIELD 'GIS 'QUAD MAP 
IIEN'Ml I TYPE AFFIl. 1= IBASE FORMS 

I 

v, 8.no 8.80 ~ :A I,H.I 
V4 9.90 l.ao Ai: I.H.l. 
W .le 11.6( I.H.l. 
V4 o:oc f:5i IR.HD\ 

14.1 II. liS? Be IR.H.l.,M 

~ ____ J!:'F4i,-,il-+_+--1--!"~89, OX IR.H.lM 
~----~-+-4--~~ m IRH.l..M 

~ DI IR.H..M 
IR.H .M 

3' IR.H .M 
381 DJ IR.H .M 

~------~~~~-+--~~~~ DD~ 
~ ~ Vi 146 "R IRH.I.M 
u.~u ~ ~=-~U~dl4---+---~~,aOCG~ DU IR.H.l..M 
~ n::iiRiYMii:E ~ 5219.1 :n- 1,>iT ... 
158.0029 THrRiYMILE '" ~ FE IR.H.l.M 
I<Riiii?O I LE U21 ~ 
I"" I I F Iv FG IR.H.l.M 

>JA IF4l FH IR.H 
~ ~~~ __ ~~ ~Hl..M 

5107. IRHl 
1857. is IR.H.l.M 

IR 
IR.H.l.M 
IR.H.l.,M 

Is8. IR.H.l.M 
'''''.11156 lJ31 IR.H.l..M 
~ ';:iAiI IV )ij' IR:H.I:M 
~HAII IV?' 7117. IDe IR.H.L.M 

~ lU21 IR:H.I:M 
150.0516 ~~E!!!...----I'1F5l IR.H.l.M 

~ raw.- l'MT """ lfi,l= 
150.0516 ~E 12' IR.H.LM 
""" iN I<'< 5675 .• 'M· IR'j:f 
~16~1, .. a~~~~~~-------'~v.n~·+---~~~a&~i~ IR.H 

IJwe c."" YE lE El.UM lAK 
uwc :ss YE lE ELUM lAK 

~~.J"~~~ YE lE HUM lAK 
YE ISWAUK PASS, TIPTOP. I 

fWe :ss 
CSS 
:ss 

INWIFC 
INWIFC 
:ss 

YE 'P~. I FAllS 

~ ~ ~~'s~-+--------1 
'~O( ~~--+--+-------------l 
1~IAMON~91=~+-+-__________ ~ 
INWIFC IAMON9i IYES 
INWtFC 
INWIFC 
INWiFC 

:;:~ 
INWIF 
:ss 

INWIFC 
:ss 
:ss 
CSS 
:ss 
~ 
:ss 
~ 
:ss 

rES 

YES 

i~~-+~----~ 
~'----+--+--------l 

~ :~ ~--+--+-------------l 
~ i:~ ffi--l--+----------l 
~ """ ~ ______ ~~~~ __ ~-+~I11~'m ICI IRH!~M 

161.0 Iv 1856. IDA IR.H.l.,M :ss fvB~~~--------~ ~ jlliP IF4l ~ css ,S 
161.0108 ~ IMI 884 IDP IR.H.l.M :ss 

~MIIE 1F4' 1492 0 INW 

~ Iv ~~~~ ____ ~MM~~r~~~ __ ~~4-______________ ~ 
lWFNrV'()NF Mil, Iv Ii NW C 

~ ~~~~-~~ 
I----~ row IR,Hi ~ !~?N91 
1---- w;. :V IR.H.l. ,~~0N9i~1----~+----------------l 

1212194 

>.iJj, m nUll 
w, A 1 1871. IRH.l. 

1450,8IEK IRH. 
IE' IR.Ii 

IR.H. 
IRH 
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g: \ dsh-am \ 1990.eg.xls 

1990 TFW AMBIENT MONITORING STREAM SURVEYS 
IWRIA IsrREAM NAME ISEG IRM IRM ISEG ISURVEY IDATA ISUM IDATA· IFILE FIELD G5 ) QUAO MAP 

ILEN (M) ITYPE IAFFIL. IRPT IBASE 10 ORM 

10.0253_ IHlJC:1<1 FBERRY IV1-1 IR.Ii MUCKll YES 
'iTOO67 IF31 .00 2.70 ~_ CSS YES YES BALD HIL . HARTS lAKE 
11.0067 IM21 2.70 4.70 ~ :ss yES IYES HARTS LAKE 
1l.l101 ~EL IV11 14.40 16.40 NWIFC CSS YES IYES 
I L 110 ,~EL RB TR IV11 :ss I ""X-+.NC"'O'--!_+-__________ --! 
11., 110 I~ELRBTR IV41 CSS NO 

11.0114 l~o;;-_--f.IV""11;'_f_;;'l;;_;_;;1__;;;_;d_1;;c006""1.1 :ss IA~ ~Y NO ~ ~ IF21 38. I 40. 40 l.H.L.M ::ss 1M ~90:I;lc_:;w'+.;-f.YES~-l;;r.-+.3A .. .lDL-;:;) ...... HUUL---------l 

:~= ~kSCHUTES ::!: 36. 38. ::~~ ~ 6 ~ :-- ~~~.lD~;~ ~u~~=======1 

IF31 0.00 1.5< CSS YES ~IT lAKE. ~ 
::!i1 1531 ~ : YES IL ~~. 

~ IM21 2171. :ss BJ YES YES ISUMMJT lAKE 

~ IM1 552.1 CSS DA YES YES I~SUM"'t;M"*JT~;'3KE~------____I 
14,0001 JPERRY IM21.00 ).~ 7;. ~ :ss IM~ YES """''='lAKE~------___l 
~ IPERRY 1V31 1.70 190 ,~AXJN :ss IM~ YES fLAKE 

1.0012 N~NECO';h_Y--*IF3;_;_rl_;; 01~.()()_71·'Ba_;80;;:;m~'2.0 : ~ JAXJN ~ i~~ ~ I ~_;e;~~------_I 
:lOKU~ )343.0 . ~ CSS YES. ISUMMJT 1 lEY. 
:lOKU~ I :ss YES ' VALLEY 
:lOKU~ e367. M ISQUAXIN CSS YES 'VALLEY 

~~~~;T.:X: LEllt; TR ::ss W YES , VALLEY 
~ INWlFC ::ss YES 

~ ~ '99.1 ~::ss i)'i 0 YES 

,.~ =" "'0.' ~c ~ IN E: ill:: ~'C;O""C:A"-'Tf-"LLA"""-KE------1 
~ iAHUYA INWiFC CSS IN YES ~~ ~ LY. I lAKE 
~ fAHUY A 22. INWIFe ::ss YES 'C" ~ 

~ >N 1M' 0.00 1.00 :ss ~~'ID~\_tN_=_C+,,_+.o=_=c=c-------__I 

~
~ '--~~UT." .... I,~~NGS '31 0.00 >.20 721. IHOH:SS N90lcl YES ISPRUCE MTN. 

, ~" .. ,~vo, F51 ~ 0.20 t!9H :SS ~Ie IYES I:E MTN. 
~~~~----~F5~1~~~~~1.I.~~~2~~~~ .. I~I.H~i··L.7·~H~eD~H_+.:ss~~~N90=t:~NtIYE~S~~ .~MTN7-.-------__I 
"'2O~.04I7;H6ISP""'UlfT~,___--_t.M~n·C'+_I""1..~Sj_~¥ _219.0IR.H.L)0_ f:i9.fi. CSS ~ ~ IYES ~ .MTN. 

~2O~'~1S1111~ELU~ER~====~F5~13°a!·00~~iltI~~··'~IR~I .. 1H~i..L~ .. MEi~iD;=H~:SS~~AM~~e~~FBi.=!IYEI=Slia! .MTN. 

1
200:: 5C ~:, =1 ,m ,,"W ,< ~ , ::; ~ ::::.=,.rn 

~, ~, 99, I.H.L. OH ::ss ~:Mc....t.'IY~ES~~-:::CNl~Ml'=<f1N07-.--------l 
;Q9SPRlNGS F51 _ DH:SS ~H!I'@*-+.;;;::-r.~,Ml2<f1N~'--------l 

;24 F51 DH::SS:R IYES IMI. TOM 
21.0449 IPRAIRIE F21 O.oe 1.~ :ss ,BO IYES IYES lAKE' fWEST 
21,0449 IPRAJRlE M21 1.3C 3:00 QUiNAuL :ss AM@BP IYES IYES lAKE' fWEsr 
22.0079 F51 1.3C Tiiii .1317.' r:RAY' :ss "'~ ~ IYES J 
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11990 TFW AMBIENT~MONITORING STREAM SURVEYS 
~ ''''''''AM NAMF 1= IRM ""'" 'SURVEY nATA ISUM DATA- FILE FIELD GIS 

LEN IMl ~ IAFFIL IRPI "'Sf 10 ORM 
> QUAD MAP 

17Q I Ml .70 .3C 

i79 I 
I I ,::: 1.& ~ 

:vi1 IAi -,n 
F51 O.OC D.S(] 

~~'M~INF~~~~~--~/~'3~~ i.OC 
~~~~~~ ____ ~~~'~-n '.OC 1~3. 

'TA 142 2. 4.2C 
TAN ill ~ 7N: 

"OTH!ITA. Jl? AJ 8.4C 
I5iro46 ~ IVi3 ""8.6{ s:& 

-m.ii, IN""TH ~ J" . Q7J( Q.2C 
I5iro46 ~ IViS 9.4( 9.5( 

ru6 INn.'" "Ai>- J?? R Ai Q.OC 
I5iro46 ~ iv23 9.5( 9Jc 

1.00-'6 INORTH STAO Iv"" R.d[ B.t< 614. I.H.LM 

= ~~~---1=~-I-~~ Q'M --= >;iUM 
J~B IT....Q,QI; 4.OC 616. I.H.LM 

Isa0170 
I58Di7O 
Isa.0170 

12/2/94 

IF4' 
IV4l 
J3' 

00 
F3' 

ru 
Jl 

>;iUM 
I.H.l.M 
:.:'F-M 

I.H L' 

IT-QAY 

iiil'=RAY 
IT-QAY 

'm:RAy 

NW'I'( 

= IAM<)N90 An os 
css IAM,5N90 AFES = lAM' D os css lAM< ~~ES"---+~~'="''!!-''-____________ ---l = ES j§f<I css YES YES lGRi~ISC""DI~,LE"-------------------l 

. THORP 

= DO IYES 

~~~li~--l---------l 

~ IYES 
= IYES 
css IYES 
=1"" >IDN 
:ss IAii lTi5J = llno 
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g:\dsh·an\ 1989seg.xls 

1989 TFW AMBIENT MONITORING STREAM SURVEYS 
WRIA S1REAM NAME OLD INEW RM IRM SEG SURVEY IDATA ISUM RELD GIS ) QUAD MAP 

SEG ISEG LEN (M) TYPE IAFFIL RPT FORMS 

01.0264 B21 If30 0.00 0.6C INWIFC css YES YES IACME 
01.0264 HUT~~0;s.N __ fr':",411'--f.';~ ~ 0.80 263. ",1.H", .. ll7>-.M-fIL",UU~M~MI:--I~CSS~~YES_""YE~SI~AC:M7.'-E _____ --l 
01-"264 HUTCHiNSON Ell IVlO ~ 1.00 807. I,H.L.M ILUMMI ::ss YES YES IACME 
01.0264 IHUT9:J!I:!!i9N 1V20 1.00 ~ 305. "'1.H"" .. ll7:-.M-f~~;:;MI;-t:::::ss::O--!=-E-jI7:AC:2ME~------j 

01.>264 IHUT~N E3 IV40 1.60 ~ 1667. ;'i1.H~ .. ll4tM~INW~IFC~t::SS~~=tm~I~AC:~ME~=====~ 
OUI.. iT B2 If30 0.30 592.( ~.L.M ~ 
01.04' 83 1'40 1517. I.H.LM INWlfC LACIER 
01. D21 IU30 2107. I,H,L,M ~ 
01. 021 120 1114. I,H,L,M INWFC 
~. ""--f.7i''2A(~E 183' '40 INWFC 
104.0: .- AVAGE IG31 H30 4.11 97 INWIFC 
104.0314 
104.0384 
109.02 

110 2.20 3.SO INWFC = 
V20 3. 1.10 INWIFC ::ss YES 

21 1.60 :ss YEs 

'LAQER, GROAT MTN. 
(LAKE 

ES GEE POINT 
YES LAKE 

GRANDY LAKE, GEE POINT 

~ ____ ~~~~~~~~1~~. l.H,LM .E' ORGE,C 
609. l.H,LM REEK 

~ ____ ~~~~~~~~2003~. I.H.LM ~~RE~EK ______ -l 
581. l.H,LM REEl 

~ c- ~~:--t;1G3~1;CH-~~-1ill72)14. t~:~~ ~;- ;REEI 
~ 'TRIB. IE21 :V21 . 0.00 O.SO INWIFC CSS YES YES CYCLONE CREEK 
~ IG21H21 I.SO 1.10 INWIFC ::ss YES YES ::VClONE ';REEK 
~~~TRlB. IG21,tgL 0.00 0.48 INWIFC CSS ,S ~ CYClONE CREEK 

~ 1~~1 ~ 1~ ~:~ ~ ;- YES 
O~~ ,~i ~ '137. I.H.l.M ~;-~ OBLE 

.0028 ~CHUTES Vl0 I 5 037. ~IN CSS YES 

.0069 IMITCHELl /1' ~ ::ss IYES IYES BALD HIU 

.0069 ~Ll Vl 2.70 1.SO .717. NWIFC CSS IYES IYES BALD Hill 

.0069 :HELl 2.30 '.70 NWIFC ::ss IYES IYES BALD HlU 

JNTOP 
LAKE 

~ mo I.SO 1588. R.H.l.M ~ CSS~~'-I~BA.LD""Ll~HlULl ____ -l 

~
~ ., __ . 1.10 126. I.H,l.M ~ ::ss~~ BALDHIU 

';- ~'---I11*-E22~t-;';'~=+-.,:;3*,12., ~H,l.M NWiFC CSS ~~'-P.IlA"".LDL>s1 H1:;:c;ULl~ __ -l 
LTRIB. IE31 1449.' ~H.l.M NWiFC ::ss ~~,-£"BA~Ul~HIU _____ --l 

~~: ~~:--I±~;c;--J--*" 135.' ~H.l.M ~ ~ ~EI:-ti::;:;;,''''~LC~~ ~~Ll ____ --l 
~ . TRI IG, --+O:'*I-:~ i.L ~ ;- §:-tI~BA.ULD~1 H;:cIULl;-___ ---i 

IMi . TRIB. IG3 U. NWlFC '-- li'BA;Ulm; HIUm;===~ 126 IW. F. :HUTES tL J~ '-- I LAKE 
HARD IElI u. ISQUAJ '-- LAKE 

10 MINE 11 
13.01.10 MINE IE21 V20 o.~ 0., SQ UM lAKE 
UX: 12 l21 '30 .J( '.70 ~ ~----l 
1.0:: 12 ~_ ~21 !!U.0. LSC 2.10 1701. SQ ~ 

12 ~Y ;41,'42O.7( I.SO '-- ~ 
12 IEl1 Vio 2.10 2.30 ~ ~ 

ro .00 2.70 IR,H,L,M iN WEST 
LAKE ;~ ~ C2 MIO 0.30 1.30 2361. NWi 

••• DEWATIC ;41 M21 1.80 NWI '-- g..~SU~P-----l 
~ ~O C42 M22 1.& 2.20 NWI CSS ~'-- S IUWWAUP 
~ DEWATTC :43 ~~23~~ .. 2O~~"" ~ :-- !P 

~119m'01fiPYSHTli~~~~IB~21l1~1~~I§I~I'601~1~' ~1'i:.~HU~"~'M' aNWl
llFC 

fl::SS13.13 IPYSHT, 
1'C"9~.01Ti:7';;i;;:;-;;------I' "." .00. H,L.M NWIFC CSS IWESTOFPYSHT 

19.01 PYSHT MID .. 40 U,M NWII ::ss:-- 'PYSHT 
~ PYSHT C41 M20 0.0::.00 . H,L,M NWII ::ss '-- ' PYSHT 

r,19~.01~~i;;PYS;;"-,,HT ___ frDc;-I11i--f.C~t--;;:; --" ~ U.M NWII CSS ~ 'ES IPYSHT, WES1 ( I ""~EN ___ ~:4,,,111-E~--7' 13675.0 U,M NWII ::ss ,~ 
ti-;;';~-fr':~;-----f.*,":-f;';~f--;;" ,H,l.M NWIFC CSS IYES ' '" 

'.01: IGREEN 21 NWIFC ::ss IYES IWES1 OF ~ 
1.04 I I :21 :;t-'~--,~~I3.IIR,H.l.M HOHYES ~~~~ ___ --1 
~ c- B21 1599.1 IR,H.l.M NWIFC ::ss YES ,~~ 
~ 131 948.1 IR,H.L.M NWIFC CSS YES YES I ~ ~~ ___ --1 
120.04 C21 IM10 .7e ,H".M NWIFC ::ss YES YES I ,~ 
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• g.\dsh-am\ 1989seg.»$ 

1989 TFW AMBIENT MONITORING STREAM SURVEYS 
IWRlA ISTREAM NAME OLD NEW RM IRM ISEG SURVEY IDATA SUM RELD GIS 1 USGS TOPO QUAD MAP 

• ISEG SEG LEN IAFFIL RPT FCRMS 

120.0448 IALDER C11~ FSOQ 1.80 2.60 IHOH 
120.1 IALDER :21 1.70 1.80 IHOH 
120.1 C21 0.00 0.30 IHOH 

CSS ,S 

~ 
1 1 ) CREEK 
1 1 ) CREEK 
1 1 ) CREEK 

,YES 

~ ~ 1.30 1.40 ~ l.H.L.M IHOH CSS 
~ ;- .00 1.70 J.QZLI; l.H.L.M IHOH ;SS 

1 1 ) CREEK 

• 
139.1128 .. TANEL 1389. ~H.L.M ~:ss FROSTMTN. 
139.1128 .. TANEL 1705. R.H.L.M NWI:SS QUARTZ MTN. 
139.1128 .. TANEUM 1E2 V20 4.70 6.70 31 INWIF< CSS '(ES~ YES QUARTZ MTN. 

HK. 

• 139.1128 .. TANEUM IE3 V41 ~OO INWIF< CSS YES YES FROST MTN. 

~~:--¥.'~'AN~EUU;;>;--M_-----t'~ ~~ 2.6C 4.70 3361. I.H.LM ~ CSS ,!!,S_ YES FROST MTN .. QUARt;! MTN. 
ANEUM IG21 .LV 2.1C 2.60 819. I.H.LM ~ CSS \'ES \'ES fROSTMTN. 

~~~~~ W :~~ ---;' 925 .• H.LM ~~~ 
~OO ~ ::~~ ---;' ~. ~ ~ YES 'BT 

51.0046 :21 M11 5~OC 5.80NWIF< 
S1.OO46 Cl1 M21 3~5C 5.00 ,NWIFC 
51.0046 Ell 11 6.1C 6.70 ,NWIF< • 
51.0046E21 V21 6.7C 7.10 NWIF< 

NWlf 

51.0046 E31 V4 5.1 6.10 I 
51.0046,- NORTHSTAR E32 IV4 7. 8.00 ~=~g~i;';';;--+--i---------l 

. ~~ __ --t~~1-~~~~~~H.L,M ~ 
~H .•. M 

2' /7.' IR.H.L.M • CSS ~-+-+---------l 

E31 V40 I.OC 2.80 

CSSYES Cl1 IM20_ O,OC 0.30 137.0IR'H'L.M~ NWIFCC 
Ell IV10 l.3C 00 320 IR,H, .. M 

62.054) ~ ~~+-+---------l 
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• 

• 

• 
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APPENDIX B 

TFW Ambient Monioring Program 
1993-94 Status Report 

SPAWNING GRAVEL FINE SEDIMENT DATABASE 

DATA DICTIONARY 



• DATA DICTIONARY for SEDIMENT SYSTEM 

DATA TABLES 

• Table: Stream 
Oeser: ·Stream information 

• 

• 

• 

• 

• 

• 

• 

• 

• 

No. Column Name Attributes 
------------------ ------------------------------------------------------

1 WRIA Type TEXT 7 NOT NULL 
Consrnt: PRIMARY KEY 

2 SegNo 

3 Collect_Date 

4 Process_ Date 

5 Sampler~First_Name 

6 Sampler_Last_Name. 

7 GradCat 

8 GradUMC 

9 BegRivMi 

10 EndRivMi 

II Affil _Name 

12 Act_Gradient 

13 Act_Confine 

14 trib 

Comment: Water Resource Inventory Number 

Type TEXT 3 NOT NULL 
Consrnt: PRIMARY KEY 
Comment: Stream segment identification number 

Type DATE NOT NULL 
Consrnt: PRIMARY KEY 
Comment: Collection Date 

Type DATE 
Comment: Sample processing date 

Type TEXT 20 
Comment: Sampler's First Name 

Type TEXT 20 
Corcunent: Sampler's Last Name 

Type TEXT 1 
Comment: Stream gradient category 

Type TEXT 1 
comment: Channel confinement category 

Type NUMERIC ( 6, 3) 
Comment: Beginning River Mile 

Type NUMERIC ( 6, 3) 
Comment: Ending River Mile 

Type TEXT 40 
Comment: Affiliation Name 

Type NUMERIC ( 5, 2) 
Comment: Actual % of Gradient 

Type NUMERIC ( 5, 2) 
Comment: Actual Confinement-No of bankful channel 

widths 

Type TEXT 3 NOT NULL 
Consrnt: PRIMARY KEY 
Comment: unlisted tributary number 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

DATA DICTIONARY for SEDIMENT SYSTEM 

Table: Sieve_Sample 
Oeser: Sieve sample 

No. Column Name 
information 
Attributes 

-----~------------ ------------------------------------------------------
1 WRIA Type TEXT 7 NOT NULL 

Consrnt: PRIMARY KEY 

2 SegNo 

3 Collect_Date 

4 Riffle 

5 Sample 

7 Measure 

8 Process_flag 

11 trib 

Comment: Water Resource Inventory Number 

Type TEXT 3 NOT NULL 
Consrnt: PRIMARY KEY 
Comment: Stream segment number 

Type DATE NOT NULL 
Consrnt: PRIMARY KEY 
Comment: Collection Date 

Type 
Consrnt: 
Comment: 

TEXT 3 NOT NULL 
PRIMARY KEY 
Riffle crest number 

Type : TEXT 3 NOT NULL 
Consrnt: PRIMARY KEY 
Comment: Sample .Ilumb.er . 

Type 
Consrnt: 
Comrnent: 

NUMERIC ( 6, 
PRIMARY KEY 
Sieve Size 

3) NOT NULL 

Type NUMERIC ( 6, 1) 
Comment: Measure of Gravel in millileters or grams 

Type TEXT 1 

Type NUMERIC ( 4, 2) 
Comment: Calculated Gravel Density 

Type : NUMERIC ( 4, 2) 
Comment: Actual Gravel Density 

Type TEXT 3 NOT NULL 
Consrnt: PRIMARY KEY 
Comment: unlisted tributary number 

Table: Sieve_Size 
Oeser: Hold sieve sizes 

No. Column Name Attributes 
------------------ ------------------------------------------------------

Type : NUMERIC ( 6, 3) 
Comment: size of sieve in mm 

Current number of rows: 7 

56.800 
0.085 
0.185 
0.087 
1.065 

26.500 
1. 000 



• DATA DICTIONARY for SEDIMENT SYSTEM 

LOOKUP TABLES 

• Table: WRIA_Lookup 
Deser: WRIA Lookup table 

• 

• 

• 

• 

• 

• 

• 

• 

• 

No. Column Name Attributes 
------------------ ------------------------------------------------------

1 WRIA Type TEXT 7 NOT NULL 
Consrnt: PRIMARY KEY 
Comment: Water Resource Inventory Number 

2 StrName Type TEXT 25 
Comment: Stream Name 

Type TEXT 25 
comment: Basin Name 

4 trib Type TEXT 3 
Comment: unlisted tributary number 

Current number of rows: 0 

Table: Gradient_Lookup 
Oeser: Gradient lookup table 

No. Column Name Attributes 

.... " 

------------------ ----------------~--~~---~--~--------------------------

1 GradCat 

2 Gradient_Dese 

3 Grad_Min 

4 Grad_Max 

Type 
Consrnt: 
Comment: 

TEXT 1 NOT NULL 
PRIMARY KEY 
Stream gradient category code 

Type TEXT 25 
comment: Gradient description 

Type NUMERIC ( 5, 2) 
Comment: Gradient minimum ·for category 

Type NUMERIC ( 5, 2) 
Comment: Gradient Maximum for category 

Current number of rows: 7 

GradCat Gradient _Dese Gradjlin Gradjlax 
-------- ------------------------- -------- --------
1 Less than .1% gradient 0.00 0.10 
2 0.1-1% gradient 0.10 1.00 
3 1.0-2% gradient 1. 00 2.00 
4 2.0-4.0% gradient 2.00 4.00 
5 4.0-6.0% gradient 4.00 6.00 
6 6.0-17.0% gradient 6.00 17.00 
7 >17% gradient 17.00 100.00 
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• 

DATA DICTIONARY for SEDIMENT SYSTEM 

Table: Confinement_Lookup 
Oeser: Confinement lookup table 

No. Column Name Attributes 
------------------ ------------------------------------------------------

1 GradUMC Type TEXT 1 NOT NULL 
Consrnt: PRIMARY KEY 
Conunent: Channel confinement category code 

TEXT 20 Type 
Comment: Channel confinement description 

2 Confinernent_Desc 

Type NUMERIC ( 5, 2) 
Comment: Confinement minimum for category 

Type NUMERIC ( 5, 2) 
Comment: Confinement maximum for category 

Current number of rows: 4 

GradUMC Confinement_Desc ConfJ1in Conf _Max 
-------- -------------------- -------- --------
t Tightly: <2 cw 0.00 2.00 
m Moderately: 2-4 cw 2.00 4.00 
u Unconfined: >10 cw 10.00 999.99 
1 Loosely: 4-10 cw 4.00 10.00 

Table: GravDens_Lookup 
Oeser: Gravel Density Lookup Table 

No. Column Name Attributes 
------------------ ------------------------------------------------------

Type : NUMERIC ( 4, 2) 

Current number of rows: 3 

2.90 
2.20 
2.60 
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DATA DICTIONARY for SEDIMENT SYSTEM 

Table: Affil_Lookup 
Deser: Affiliation Lookup 

No. Column Name Attributes 
------------------ ------------------------------------------------------

2 Calleral 

Type TEXT 40 NOT NULL 
Consrnt: PRIMARY KEY 
Comment: Affiliation Name 

Type TEXT 3 
Comment: 1D Number of organization 

Current number of rows: 64 

Affil_Name Calleral 
-------------------------- --------
AMSC 
AMSC-U. w. less 
Chehalis 
Chinook 
CMER S.C., Other 
Colville 
cowlitz 
DNR 
DOE 
OU .... amish 
EPA 
Fish St. Comm. 
Hoh 
Hoh-Clw. ExpFor 
Lower Elwha 
Lummi 
Makah 
Medicine Cr T.e. 
Muckleshoot 
Nez Pierce 
Nisqually 
Nisqually RMP 
Nooksack 
NWIFC 
Point Ell iot 
Point No Point 
Port Gamble 
Public coop. 
Puyallup 
Quileute 
Quinalt 
RMP, other 
Sarnish 
Sauk-Saiattle 
SHAM 
Shoalwater 
Skagit' Sy. Coop. 
Skokomish 
Snohomish 
Snoqualmie 
Spokane 
Squamish 
Squaxln Island 
Steilacoom 
Stillaguamlsh 
Swinomish 
Swinomlsh - Ab. 
TFW Cooperator 
Tulalip 
U.S. Govt, Other 
U.S.ICSS 
UCUT 
Umatilla 
UNDEFINED 
Upper Skagit 
USFS 
USFWS 
USGS 
Warm Springs 
WDF 
Weyerhaeuser 
wQSC 
Yakima 
Yakima RMP 

5' 
59 
02 
03 
58 
0' 
05 
69 
70 
06 
66 
55 
07 
52 
08 
09 
10 
.3 
11 
12 
13 
51 
14 
01 
41 
40 
15 
63 
16 
17 
44 
53 
19 
20 
56 
21 
45 
22 
24 
25 
46 
28 
26 
27 
36 
29 
30 
62 
31 
68 
60 ,7 
32 
78 
33 
64 
67 
65 
34 
71 
61 
57 
35 
50 
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APPENDIX C 

DATABASE DESIGN 

TFW Ambient Monioring Program 
1993-94 Status Report 

FOR RELATIONAL TFW AMBIENT MONITORING DATABASE 

CONTAINING ALL SURVEY YEARS AND SURVEY TYPES 



~ORTHWEST rNDrAN FISHERIES COMMISSION Mon, Jun 27, 1994 

AMBIENT MONITORING DATABASE 

• MAIN DATABASE 

Note: underlined fields are keys 

• 
STREAM_SEGMENT 

• Ml!! 
!rill rcA SED_SURVEY I 

!ill9!l!! r 
gradcal 

confcat(gradumc) 
mai>:.9radient(act..llradlent) 

• act_conine HAB_SURVEY I 
I 

word 
ubtown,l>t<wm 

ubrange,lbrange 
ubsec,ibsec ~...I STREAM_DISCH I 
ubqtr1 ,11lqr1 
ubqtr2,lbqtr2 • 
ubeleV,lbeleV 

ubeleVu,ubeleVu 
ublatdeg,lblatdeg ~ ~ REFPT_SURVEY 
ublatsec,lblatsec 
ublatmln,lblatmln 

• ublondeg,lblondeg 
ublonsec,lbIonsec 
ublonmln,lblonmln 

..I LWD_SURVEY 
't 

ubl1vmPe,lbrlYmile B 
ubrefpt,lbrefpt 
topomapname 

ocoJegfon 
field_notes • 
entry-date 

• 

• 

• 
::IPROJECTSIAMBMONIDBDESIGN.AF2 Page 1 
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• NORTHWEST rNDIAN FrSBERrES COMMrSSrON 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

AMBIENT MONITORING DATABASE 

MAIN DATABASE 

Note: underlined fields are keys 

SED_SURVEY 

wria 

ld!! 
H9!!!! 

mrl ~rYmf datg 
en'Lsurvey_date 

process_slarCdale 
process_and_date 
leader_first_name 
leader_last_name 

leader_affi 
recorder_first_name 

SED recorder_last_name 
recorder_affil 

processor JrsCname 
processor_last_name 

processor_.ffil 
asslst"'proc_first_name 
asslst...proc_lasCname 

asslst...pcoc_.ffil 
begrefpt,endrefpt 
begrlvrnl,endrlvrnl 

secUIcLnotes 
proc_fld_notes 

::IPROJECTSIAMBMON\DBDESIGN.AF2 

, 

Page 2 

SIEVE_SAMPLE 

mIi! 
!ell! 

HlIIl!! 
start surv~ dah~ 

ril1m 
BlIlW!! 

s§e size 
measure 

process_flag 
calc....9rav_dens 
.ct...,grav_den. 
steve_fld_notes 

entry_data 

SAMPLE_cales 

mIi! 
ld!! 

HlIIl!! 
start sulY~ da1~ 

ril1m 
~ 

geometric_mean 
mUot 

entry_date 

Ingres 
only 

Mon, Jun 27, 1994 



• NORTHWEST rNDIAN FISHERIES COMMISSION Mon, Jun 27, 1994 

AMBIENT MONITORING DATABASE 

• MAIN DATABASE 

Note: underlined fields are keys 

• 
HAB_UNIT 

• Ml!! 
HAB_SURVEY l!I!! 

Ml!! 
gg!lQ 

start su():~ s1~m 
l!I!! YD~smll!rm 

!!lllIll!! l!D!!!!! 
HAB start survey date unl_date 

end_survey_date unittype 
leader_firsCname unftcat 

• 
leaderJasU ... me unKlen 

leader_am unitwld 
recorder_first_name pooloutd 
recorder_last_name poolmpd 

recordecaffil unftsubtype 
begrefpt,endrefpt poolobsl 
begrlvml,endrlvml pooIobs2 

hob_ltd_notes pooIobs3 

• 
poolobs4 

unft_ltd_notes 
enby_date 

• 

• 

• 

• 
=:IPROJECTSIAMBMON\DBDESIGN.AF2 Page 3 



•• NORTHWEST moIAN FISHERIES COMMISSION Mon, Jun 27, 19: 

AMBlE NT MONITORING DATABASE 

• MAIN DATABASE 

Note: underlined fields are keys 

• 

STREAM_DISCH • WIi! . 
ldl! 

ggQQ 

DIS cfsc~rgg mIg 
<f1SCh"g. 

• dnrefpt 
metersabvref 

. disch_notes 

entry_dale 

• 
I 

I 

! 

I. 

• 

• 

• 

• 
F:IPROJECTS'AMBMON\DBDESIGN. AF2 Page 4 



.' 

• NORTHWEST rNDDIN FISHERIES CQIoMISSION Mon, Jun 27, 1994 

AMBIENT MONITORING DATABASE 

• MAIN DATABASE 

Note: under1ined fields are keys 

• 

• 
REFPT_SURVEY REFPTS 

wm wm 
!Ii!! !Ii!! 

B9!!!I B9!!!I • 
§tart su~ gmg smil surt!b! gate 

end_survey_date WI1I 

REF leader_first_name refptbnk 

leader_last_name rollno 

leader_am upframa 

recordecfirsLname dnframe 

recorder_last_name cumdlst 

recorder_affll bnkwldlh 

sea.JIcCnotes bnkdepth 

• 
begrMni.endr1Vm1 upstrcanopy 

rtbnkcanopy 

• dnstrcanopy 

Itlbnkcanopy 
percenCcanopy 
Multi_ch_conpy 
refpt_lId_note 

entry_date 

• 

• 

• 

• IPROJECTSIAMBMON\DBDESIGN.AF2 Page 5 



• NORTHWEST rNDIAN FISHERIES COMMISSION Mon, Jun 27, 1994 

AMBIENT MONITORING DATABASE 

• MAIN DATABASE 

Note: underfined fields are keys 

• LWD_LEVEL1 

Y1d!! 
!d!! 

~ 
l!!!!I!l!! 

• §tall §Y1Y1ri date 
zoneno 

zonewads 
zonesmlogs 

zonemedfogs LWD_LEVEL2]C 
zonelglogs 

• zone_fJd_notes Y1d!! 
entry_date !d!! 

LWD_SURVEY l!!!!I!l!! 

Y1d!! start sur@i dale 

!rib = 
l!!!!I!l!! 

pctype 

start survey date logdiam 

• 

• 

end_survBY_date zonellen 

leader_firsUlBme zone2len 

LWD 
leader_last_name zone3len 

leadecaffl 
'-' zone41en 

recorder_firsCname woodIype 

recorder_lasCname stab! 

recorder_affil fwdp~nc 

begrlvml,endrlvml fwddnrfpt 

begrefpt,endrefpt orientation 

fwd_lid_notes decay_class 
decay_subclass 

pc_lid_notes 
entry_date • 

LWD_LEVEL2_JAM 

Y1d!! 
trib 

Segno 

• ~ 
star:! surv~ date 

mtnn!! 
jamdnrfpt 

jamhgt 
jamlen 
jamwid 

• jamsmpcs 
jammdpcs 
jamlgpcs 

jamrtwads 
jamplfnc 

lone 
jam_lId_netes • entry_date 

:IPROJ ECTSIAMBMON\DBDESIGN. AF2 Page 6 



• NOR~HWEST rNDIAN FISHERIES COMMISSION Men, Jun 27, 1991 

AMBIENT MONITORING DATABASE 

DATABASE LOOKUP TABLES 

'89 - '94 LOOKUPS 

• wrla.Jookup gravdeniLlookup pooLobs_llcup dec_cls_lookup 

MIl ca}Q QW d!ii!ls 212s1ru~ cod~ rj~ cis oodg 
Irlb obstruct_dose dec_cls_cIesc 

stmame 

~~-::..~~ 

• gradlenl Jookup confinement_lookup hab_unlUkup unCsubtyp_lkp 

~ ~ 
uQft lYI1!! codg sub lYI1!! 

graalOnLdose conr.,ement_desc unft_type_dose i!.ll2lYR! ~~ 
sub_type_dose 

• 
affiUookup gm_ml_conv 

orfenUkup 

ori~nt code Bra D~m~ sieve size 
calera1 (affiLcode) graveLdensly Ingres 

ortent_cIesc 

!. gm_to_ml only 

! mUo-ll'Jl 

• 

F:\PROJECTSIAMBMON\DBDESIGN.AF2 Page 7 



• NOR'FHWEST INDIAN FISHERIES COMMISSION Mon, Jun 27, 1994 

AMBIENT MONITORING DATABASE 
AUXlLARY DATABASE (Ingres only) 

• VSEGHA89 HAB89_91 HABWDLOC89_9 

WIIiI llli! I'iI!!! 
~ ~ ~ 

sUrveY date survey date survey dale 

HSIllI!III surveyor1 l!Il!!n2 • habnum surveyor2 unlttype 
mealen STREAM89_91 survey0r3 unleat 

meawldth I'iI!!! 
affiliatlonl unllen 

debrisJam 
~ 

affillatlon2 unlwldlh 
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