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Mapping and Characterization of Springs in Brown and Calumet 

Counties, Wisconsin 

By 
Christian S. Waltman 

Introduction 

In April 2004 the State of Wisconsin enacted a new groundwater protection law, 2003 

Wisconsin Act 310 (Wisconsin Legislature, 2004). Historically, natural springs have 

provided domestic and agricultural water supplies to many settlers in the area. Most 

residents in Brown and Calumet Counties, Wisconsin currently receive water from 

private wells or municipal water supplies. In some cases, springs are still used for both 

domestic purposes and commercial water bottling operations. One of the springs 

monitored in this study in southern Brown County is currently used as both domestic 

supply and commercial bottling. 

Although springs are not commonly used for water supply anymore, the importance of 

these features remains. Springs provide habitat for many plant and invertebrate species 

throughout the state. Springs also contribute source water to streams, including many 

trout streams, which are important both ecologically and economically. Natural springs 

in Wisconsin also provide water for bottling plants, supporting a rapidly growing 

industry. In 1999, Wisconsin Department of Commerce began working with Nestle 

Waters North America (formerly Perrier Group) to site a bottling plant in Wisconsin. 

Strong disapproval from environmental organizations and citizens helped lead to the 

enactment of Wisconsin Act 310 and halted the construction of the bottling plant. Nestle 

Waters North America has since built a new bottling plant in Stanwood, Michigan (PR 

Newswire, 11/30/2005). They have also allowed their Wisconsin High Capacity Well 

Permits to expire and are no longer pursuing any locations within the state of Wisconsin 

(Murphy, 9/20/2002). 
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The ecological and cultural importance of springs has long been recognized. However, 

the extent and characteristics of springs in Wisconsin are not well known. Under 

Wisconsin Act 310, high capacity wells pumping more than 100,000 gallons per day 

(gpd) are required to be permitted by the Wisconsin Department of Natural Resources 

_ (WDNR). The permitting process is used to determine whether high capacity wells will 

impact groundwater or other important water resources. The WDNR specifies that high 

capacity wells must not be placed within 1200 feet of natural springs with outflow greater 

than 1 CFS. Currently, the WDNR does not have a centralized database of spring 

locations, and no comprehensive natural spring study exists for the area of concern. 

In this project, we have performed reconnaissance work to determine the locations of 

natural springs in Brown and Calumet Counties, Wisconsin. Funding for this project was 

provided by a grant from the Wisconsin Department of Natural Resources. The grant 

proposal (Fermanich, et al, 2004) is the basis for this project. 

Background 

Springs and groundwater seeps are important hydrological and ecological features of 

| landscapes in many parts of Wisconsin. The unique chemical, physical and hydrologic 

nature of groundwater discharging from springs provide critical habitat for rare and other 

wetland plant communities. Recent studies in Wisconsin have inventoried seep wetland 

communities that are critically dependent on groundwater discharge (Baird Creek, Brown 

County; Stoll, et al., 2003), have characterized the source of spring flow to wetland | 

marshes (Dane County; Hunt and Steuer, 2000) and have assessed hydrologic controls on 

discharge to ecologically significant springs (Waukesha County; Gittings and Bahr, 

2003). The extent and location of these springs within the state are well known locally, 

but have yet to be compiled into a central database. 

Recognition of the hydrologic and ecologic importance of springs to the flora and fauna 

that are dependant on them is imperative if springflow is to be protected. As originally 

enacted, Wisconsin Act 310 states that springs discharging greater than | cubic feet per 
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second (cfs) throughout 80% of the time are to be protected. The lack of a central 

database containing spring information will hamper the WDNR’s ability to efficiently 

permit high capacity wells (J. Helmuth, 2005). 

The new Groundwater Protection Act mandates the Wisconsin Department of Natural 

Resources (WDNR) to review proposed high capacity wells that may adversely impact 

natural springs. At this time, the term “adverse impact” is not defined. Efforts to 

quantify what changes in spring discharge will qualify as an adverse impact are currently 

in progress (Meyer, 2006). High capacity wells are defined as those wells that have the 

capacity to pump greater than 100,000 gallons per day (gpd). Due to increased 

groundwater withdrawals in Brown County, Act 310 classifies it as a groundwater 

management area. A groundwater management area is defined as an area where the 

water level in a new well is at least 150 feet less than it would have been if groundwater 

had not been pumped (Wisconsin Legislature, 2004). The intent of the designation of a 

groundwater management area is to promote coordinated management of groundwater 

resources between public and private groundwater users (Asplund, 2004). 

The spring definition adopted by the Legislature for Act 310 is somewhat problematic. 

First, it is unclear what can be considered as an “area of concentrated discharge”. 

Focused groundwater discharge areas can easily be identified as springs. However, areas 

may exist in which numerous small springs diffusely discharge to the surface. Swanson 

and Bahr (2004) define these areas as spring complexes. Also, the duration of flow at a 

rate above 1 CFS for 80% of the time lacks definition (80% of a day, week, month or 

year?). The cutoff of 1 CFS may, however, have an undesirable effect on spring ecology. 

Small, low-discharge springs may provide critical habitat for certain species, such as 

Hine’s Emerald Dragonfly (USFWS, 2001). These smaller springs (many flowing less 

than 0.1 CFS) will be more susceptible to groundwater depletion than larger (> 1 CFS) 

springs. Once the spring is dried up, it is very difficult to re-establish the faunal and 

floral community that once existed there (Saber, 2005). These issues are currently being 

addressed in Draft Wisconsin Code Chapter NR 820 (Meyer, 2006). 
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Spring Classification 

Springs are defined as “A place where underground water emerges onto the Earth’s 

surface” by Copeland (2003). Numerous spring classification systems have been 

developed over the years. There have been several revisions of the work of Meinzer 

(1923) to develop a classification system (Springer and Stevens, 2005). Although 

physical characteristics of springs and their emergent environments have been described 

thoroughly in recent years, little attention has been paid to the ecological characteristics 

and downstream channel morphology of springs. 

Recent work by Springer and Stevens (2005), attempts to create a universal classification 

system for springs and spring-related ecosystems. While Springer and Stevens have 

many strong points in their classification system, their work is based in the southwestern 

United States, and parts of it may not work well in the Upper Midwest. The Springer and 

Stevens classification system is used to characterize springs in this report because it is the 

most comprehensive system. 

Geologic Setting 

Location and characteristics of springs within Wisconsin are not well known. Spring 

locations are commonly mapped on U.S.G.S. 7.5’ topographic maps, county soil survey 

maps and other publications, such as the Wisconsin Gazeteer (DeLorme, 2004). 

Although most springs in the study area are mapped, some smaller springs are not. Many 

of the springs shown on older map sources, such as county soil surveys, are no longer 

flowing. 

Geologic units in Brown and Calumet Counties are characteristic of conditions in which 

springs form. The geology of Brown and Calumet Counties is conducive to the 

formation of springs. Three aquifers, the upper aquifer, the St. Peter aquifer and the Elk 

Mound aquifer, and three confining units, the Maquoketa confining unit, the St. 

Lawrence confining unit and the Precambrian confining unit, have been identified. The 

upper aquifer unit has been described as undifferentiated dolostone (along the eastern 
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county margins) overlain by unlithified fluvial, lacustrine and till deposits (throughout the 

counties). The Maquoketa confining unit, located beneath the upper aquifer, is 

comprised mostly of shale and unfractured dolostone. The St. Peter aquifer, located 

beneath the Maquoketa confining unit, is composed mostly of sandstone, glauconitic 

sandstone and dolomitic sandstone. The St. Lawrence confining unit, beneath the St. 

Peter aquifer, consists of mostly silty, shaly dolomite. The third aquifer, the Elk Mound 

aquifer, is comprised of mostly sandstone units and has characteristics similar to those of 

the St. Peter aquifer. The final, and deepest, confining unit is the Precambrian confining 

unit composed of crystalline, igneous rock (Krohelski and Brown, 1986). 

Groundwater Interactions in Northeast Wisconsin 

Historically, groundwater was the sole source of water in Brown County (Drescher, 1953; 

Knowles, 1964). In 1957 the city of Green Bay began using water from Lake Michigan 

for most of their water needs (Krohelski and Brown, 1986). Groundwater levels in Green 

Bay have recovered somewhat since pumping stopped. However, other municipalities in 

Brown County still supply constituents with groundwater and a cone of depression has 

formed beneath the City of De Pere (Krohelski and Brown, 1986). Continued 

groundwater pumpage from the lower aquifer will heighten the hydraulic gradient 

existing between the upper aquifer and the lower aquifer increasing the amount of 

potential leakage from the former to the latter. 

Currently, numerous high capacity wells within Brown and Calumet Counties pump 

water from the St. Peter and Elk Mound aquifers (Krohelski and Brown, 1986). The 

Southeastern Wisconsin Regional Planning Commission (2003) suggest that increased 

groundwater withdrawal has lowered the potentiometric surface, thereby reversing the 

| hydraulic gradient and inducing leakage from the upper aquifer to the lower aquifers 

through the Maquoketa confining layer. The leakage effectively decreases the amount of 

water flowing through the upper aquifer and hence the amount of water available to flow 

to the surface in the form of springs, seeps, stream baseflow, etc. High capacity wells are 
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| also used to pump groundwater from the upper aquifer, especially the dolomite units, 

within Brown and Calumet Counties (WDNR, 2004). 

Spring flow in northeastern Wisconsin is fed by water flowing through the upper aquifer. 

Water infiltrating through the upper aquifer eventually comes into contact with the 

Maquoketa confining unit and. Due to the low hydraulic conductivity of the confining 

unit, groundwater flows along the upper surface toward discharge areas. If the 

Maquoketa confining layer intersects the surface, flowing groundwater will come to the 

surface creating a spring. 

Studies conducted in Door County, WI (Johnson and Stieglitz, 1990) have found that 

springs also form along outcropping dolomite and along the Green Bay shoreline. The 

dolomite outcrops along the eastern margins of Brown and Calumet Counties forming 

karstic topographic features where bedrock is dissolved as slightly acidic water flows 

through the system reacting with soluble dolostone (Stieglitz and Dueppen, 1995). 

The equilibrium chemistry of carbonate groundwater is affected by geologic, seasonal, 

and recharge factors (Drake, 1983). Total hardness, bicarbonate ion concentration, and 

calcium ion concentration often reflect seasonal effects (Schuster and White, 1971). In 

addition, calcium/magnesium ratios are influenced by the length of the flow path and 

whether a spring is primarily a diffuse or conduit flow system. Desmarais and Rojstaczer 

(2002) also used carbonate chemistry to infer the characteristics of flow and sources 

water of springs in Tennessee. An analysis of the ratios or the variances of major ions 

might provide information about land use and source area. 

Relative Age Dating 

Age-dating of groundwater discharge samples is a useful tool for estimating residence 

time in an aquifer (Plummer and Friedman, 1999; Busenberg and Plummer, 1992) and 

may be useful for differentiating between shorter or conduit flow systems and longer 

flow systems. Chlorofluorocarbons (CFC11, CFC12 and CFC113) are atmospheric trace 
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gases that have been released into the atmosphere since the 1930’s. Observed 

concentrations of CFCs in groundwater along with well-documented historical 

atmospheric concentrations have been successfully used to provide apparent recharge 

dates of groundwater (Browne, 2004; Busenberg and Plummer, 1992). 

Study Approach 

The main goal of this study was to inventory and characterize springs in Brown and 

Calumet Counties, Wisconsin. An inventory and assessment of springs in these counties 

was conducted between April, 2005 and August, 2006. Reconnaissance was performed 

to determine spring locations and discharge was qualitatively assessed. Water quality 

samples taken at selected spring outflows were used to determine anion (SO,”, NO3, 

NO,,, Cl and PO,? ") and element (Ca, Mg, Zn, Na, K, Fe) concentrations, and alkalinity. 

An apparent groundwater recharge age-date was determined for each site using ultra- 

trace concentrations of chlorofluorocarbons (CFCs). 

This report also provides baseline information about spring characteristics. The baseline 

information includes basic chemical parameters such as pH, temperature, specific 

conductivity, oxidation-reduction potential and flow. The goal of this section is to 

determine the applicability of Wisconsin Act 310 in protecting springs in the study area. 

The ecology supported by the spring’s emergent environment was also assessed to 

determine the level of disturbance at the site, and also to determine if any significant 

Species are present at any of the sites. A modified version of the classification system 

used by Springer and Stevens (2005) has been employed to assist in the characterization 

of the springs. 

The results of this project are published in several forms. First, an ArcGIS map showing 

the location and characteristics of the springs has been created, and data has been shared 

with the Wisconsin Department of Natural Resources to add as a layer in the WADRS 

database. 
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Materials and Methods 

Reconnaissance 

Initial reconnaissance for spring locations was completed using existing map sources, 

such as USGS topographic maps, county soil survey maps (USDA, 1974) and the 

Wisconsin Gazeteer (DeLorme, 2004). Once found, locations were determined using a 

mapping-grade GPS with differential correction (e.g., Garmin GPS III) and information 

was translated to a base map of Brown and Calumet Counties. 

Photographs were also taken to aid in characterization and as a reference for supported 

vegetation at the springs during different seasons. A subset of five springs was selected 

for further study. An intermittently flowing spring close to one of the sites was also 

monitored when discharging. Discharge was the primary characteristic used for selecting 

which sites would be sampled, using the 1 CFS flow rate prescribed by Wisconsin Act 

310. Springs with the greatest discharge in the study area were selected for sampling. 

Other factors considered for site selection include land use, level of site disturbance and 

ease of site access. 

Discharge Measurement 

Rate of spring flow was determined in concentrated flow channels down-gradient from 

focused or diffused groundwater discharge areas. Discharge measurements were made 

using the volumetric measurement method, measuring stream cross section and velocity, 

or using a calibrated portable weir plate (Rantz, et al. 1982). 

Water Quality Sampling 

Biweekly monitoring began in September 29, 2005 and concluded August 28, 2006. 

During several periods over the winter of 2005-06, site access was limited due to weather 

conditions. A total of six grab samples were taken at each site for lab analysis. These 

samples were taken in September 2005, January 2006, March 2006, June 2006, July 2006 

and August 2006. 
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Sampling procedures and sample handling followed procedures described in the DNR 

field methods manual (Karklins, 1996). Samples were collected as close to the outlet of 

springs as possible in clean 250 mL bottles. Anion sample bottles were rinsed with 

sample water three times before filling. Cation samples were preserved with nitric acid. 

Samples were transported to the laboratory on ice and stored at 4° C until analysis. 

Analysis for anions, alkalinity and cations took place within 48 hours, two weeks and six 

months of sample collection, respectively. Jn situ temperature, specific conductance, DO, 

ORP and pH were performed on a bi-weekly basis using a HY DROLAB Quanta G multi- 

probe. The multi-probe was calibrated prior to use with analytical graded standards 

following the manufactures procedures. 

Chemical Analysis 

Water quality samples were analyzed following standard methods (APHA, 1998) for ion 

chromatography and inductively coupled plasma (ICP) spectroscopy at the Instrumental 

Analysis Laboratory at UW Green Bay. The concentrations of NO3, NO. , Cl and SO,” 

were determined on a Dionex DX-120 ion chromatograph. A suite of elements (Ca, Mg, 

Zn, Na, K, Fe) in filtered and acidified samples were analyzed on a Varian Liberty Series 

II Sequential ICP-OES system. Phosphorus concentrations were below the detection 

limit of both the Varian ICP-OES and the Dionex IC. A set of water samples collected 

August 27, 2006 were sent to the Analytical Laboratory at Green Bay Metropolitan 

Sewerage District (GBMSD) and analyzed for total dissolved phosphorus (TDP). 

Alkalinity was determined using standard titration techniques (APHA, 1998). 

CFC Sampling 

Water samples to be analyzed for CFC’s were collected using the Pumping-Induced 

Ebullition (PIE) technique described in Browne (2004). Custom-made ultra-trace gas 

sampling equipment was rented from the UW Stevens Point Trace Gas Analysis Lab to 

collect CFC samples. The concentration of CFC11, CFC12 and CFC113 in gas samples 

collected from spring water samples was determined by gas chromatography-electron 

capture detection at the UW Stevens Point Trace Gas Analysis Lab. The apparent 
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groundwater recharge age-date of spring samples was determined by the UW Stevens 

Point Trace Gas Lab using the methods of Browne (2004) and Busenberg and Plummer 

(1992). In this method, sample water is collected through a mini-piezometer inserted into 

the spring. The sample water is then drawn through a restrictor tube (2mm I.D.) by a 

peristaltic pump and then forced through another restrictor tube (2 mm I.D.). Water 

moving through the restrictor tubes is placed under considerable pressure due to the 

friction inside the tube. Once the water reaches an area of lower pressure (e.g., exiting 

the restrictor tube) the gas ebulates and can be collected. A glass collector tube is used to 

separate dissolved gases from water. The top of the glass collector is vented to the 

atmosphere to allow the system to be purged with sample water. Once the system has 

been purged and the sample is ready to be collected, a rubber septum is used to seal the 

top of the tube. The ebulated sample water then flows though an exhaust line from the 

bottom of the collection tube. Head in this line is maintained above the gas collection 

port to eliminate siphoning and contamination of the gas sample. The septum also serves 

| as a port for sample collection using syringe and transferring the sample immediately to a 

sealed vial placed under vacuum. 

Ecological and Geomorpholgical Assessments 

Floral and fauna assessments were conducted by Juniper Sundance, of the Cofrin Center 

for Biodiversity at UW-Green Bay. Plant survey was done by meandering transect. 

Cover percents and distances were based on subjective visual estimate. Values in 

Bernthal (2003) were used to calculate average coefficient of conservatism and Floristic 

Quality Index for each site. Because all species may not have been detected during the 

single visit, these values should be used only as a general indication of site quality. The 

same source was used to list Wetland Indicator status for plants at each site. 

Nomenclature follows the Wisconsin State Herbarium, as available at 

http://www. botany.wisc.edu/wisflora/. Land use in Brown and Calumet Counties, WI 

was taken from WISCLAND. 

Aquatic Invertebrate Sampling: Following Hilsenhoff (1988), invertebrates were 

sampled by kicknet until at least 100 individuals were collected, with a couple of 

exceptions. The decision to sample biota in this project was not made until June, and 
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staff were not available until mid July. Although not developed for seeps or springs, 

Hauxwell, et al, recommend that macroinvertebrate sampling be performed in spring for 

best indices. Because of this, results of this survey may not be an accurate indication of 

the water quality or species richness. 

Results 

Climatic Data 

There was persistent dry weather in the months leading up to and during the initial 

reconnaissance. Figure | shows precipitation data from weather stations in Green Bay, 

Brillion and Chilton from January 2005 to September 2006. Also shown is the 30-year 

average for Green Bay. Precipitation throughout the monitoring area was between 14 and 

26% below the 30 year average from January, 2005 to the end of September, 2005. 

These conditions likely impacted spring discharge rates through the winter of 2005-06. 

For the 2006 water year (WY), all months were below normal except for November, 

January and May. May 2006 precipitation was between 5.5 and 7.5 inches of rain, more 

than twice the normal amount. Excluding May, WY2006 precipitation was 12-15% 

below normal. Above normal precipitation during May 2006 combined with snowmelt 

increased discharge rates beginning in March, 2006. 

Spring Inventory 

A total of 41 natural springs were found in Brown and Calumet counties during 

reconnaissance performed throughout the project. Springs found on existing maps were 

visited to determine if they were still flowing. Several unmapped springs were found 

during the reconnaissance. Springs that were found to be flowing are included in Table 

2. Dry springs and mapped features that do not exist are not listed. Spring locations are 

shown on Figure 2 and Maps 1-10, and are shown over WISCLAND land-use base maps. 
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Bi-weekly Monitoring Data 

Bi-weekly monitoring of the five selected springs began on September 30, 2005 and 

concluded August 28, 2006. All measurements except for discharge were taken with a 

Hydrolab Quanta-G multiprobe. Measured parameters included discharge (cfs), pH, 

dissolved oxygen (mg/L), specific conductance (mS/cm) and temperature (°C). Bi- 

weekly monitoring stopped between November 11, 2005 to January 3, 2006, and again 

from January 3, 2006 to March 24, 2006 due to winter weather conditions. Data 

collected at the sites can be found in Table | in Appendix B. 
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Figure 1. Regional precipitation data from January 2005 through September 2006 and 

30-year average monthly data for Green Bay. Data from National Weather Service 

climate observation network. 

Discharge measurements were taken at each site when possible. At site SB013, we were 

unable to quantify discharge due to the fact that there is no stream channel formed and 

that flow conditions were exceptionally low during the monitoring period. We were also 

unable to measure discharge at site SBO11 due to the fact that the entire spring has been 

captured and flow was routed to a water bottling facility. 
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Table 1. GPS coordinates for natural spring locations in Brown 
and Calumet Counties, WI. Sites listed in bold were selected for 

monitoring. Sites listed in italics are seepage complexes delineated ; 
by the coordinates shown in the table. 

Springs Project GPS Points Springs Project GPS Points 

[Ste 10 Lat/Lon (WGS 64) [Site 1D | LatiLon (WGS 64) 

i N44 21.189 W88 02.974 | SBO11 N44 17.226 W88 04.809 

; 8 | N44 25.484 W87 58.568 | SBO01 | N44 36.594 W87 48.664 

9 N44 25.066 W88 00.024 SBO003 | N44 21.013 W88 02.262 

| 10 N44 25.089 W88 00.198 SB004 | N44 19.403 W88 03.082 

p 11 N44 21.255 W88 02.449 SB005 | N44 23.042 W88 04.103 

<a N44 21.255 W88 02.453 | SBOO7A | N44 25.494 W87 58.649 

8 N44 21.215 W88 02.338 | SB007B | N44 25.508 W87 58.634 

; 14 | N44 21.144 W88 01.998 ] SBO07C | N44 25.540 W87 58.653 

N44 34.095 W87 52.751 | SBO0O7D | N44 25.516 W87 58.674 

N43 58.674 W88 17.182 7 SBO08 | N44 35.209 W88 08.980 

N44 01.443 W88 18.116 SBOO9 | N44 35.254 W88 09.013 

N46 24.886 W77 48.490 | SBO10 | N44 20.553 W88 03.403 | 

N44 31.670 W87 54.457 | SB012 | N44 17.216 W88 04.799 

N44 31.725 W87 54.450 | SBO13 | N44 31.669 W87 54.475 

N44 31.728 W87 54.431 SC0O12 | N43 59.828 W88 18.444 

N44 31.742 W87 54.440 | $C013 | N44 01.447 W88 18.115 

| 28 N44 31.802 W87 54.397 | SCO14 | N4401.448 W88 18.111 

| 29 N44 31.817 W87 54.386 | SCO16 | N43 59.597 W88 19.096 

N44 31.816 W87 54.383 | SC018 N43 58.671 W88 17.181 

N44 31.863 W87 54.354 | SPT N44 23.002 W88 01.983 

N44 31.929 W87 54.306 | SCO11 N43 59.529 W88 17.167 

N44 31.936 W87 54.294 | SCO11a | N43 59.499 W88 17.180 

Two different methods were used to measure discharge at site SC011. Initially, discharge 

was low enough to measure with a V-notch weir. During the spring thaw, discharge 

increased to the point where we were unable to seal the weir. Alternately, the cross 

section of the stream and discharge velocity were measured to calculate flow. 
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Discharge measurements taken at sites SCO13 were performed using a small V-notch 

weir installed in the outfall channel approximately 150 meters downstream. The stage 

behind the weir was measured and recorded, then calculated at a later time using the 

Kindsvater-Shen equation (Edwards, 2006): 

Q = 4.28 tan(0/2) (h+k)”” 

where Q = Discharge (cfs), C = Discharge coefficient, 8 = Notch angle, h = Head (ft) and 

| K = Head correction factor (ft). 

Discharge measurements taken at sites SCO18 were made using a calibrated bucket and 

stopwatch to determine the volume per time. The outfall at the junction box across the 

street from the captured spring was used to measure discharge, as it was the only 

available place to do so. During the spring and summer, discharge at this site increased 

enough to overflow the spring pond and junction box and cause a substantial portion of 

the water to flow into the drainage ditch beside the road. During these times, discharge 

was visually estimated. Spring discharge data for the selected sites are summarized in 

Figure 3 (except for site SB011). 

Based on visual estimates, discharge at site SB013 remained at or below 0.01 CFS 

throughout the monitoring period. From October 2005 to March 2006, and June 2006 to 

August 2006, discharge at sites SC013 and SC018 was less than 0.2 CFS and greater than 

0.04 CFS. Discharge increased for sites SC011, SC013 and SCO18 following snowmelt 

and early spring precipitation. Peak flow occurred in mid-May 2006 in response to heavy 

precipitation. 

Site SCO11 showed a significant response to 5+ inches of rain from early to mid-May. 

Peak discharge was 3.34 CFS on June 2, 2006. Flow was greater than 1 CFS from April 

1 to August 1, 2006. 
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pH 

The pH at each site ranged from the high 6’s to low 8’s, indicating that the alkalinity of 

the outfall remained in the bicarbonate range throughout the monitoring period. This 

range of pH is also to be expected, given that the water is flowing though carbonate-rich 

sedimentary rocks. Also, there was a slight change in pH with the increase in discharge 

during the spring of 2006. pH data are shown in Figure 4. 
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Figure 3. Spring discharge rates and daily precipitation for Chilton, WI NWS 

cooperative observation station. Dashed lines indicate estimated discharge rates. 
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Figure 4. Spring pH levels, October 1, 2005 to August 28, 2006. 

Dissolved Oxygen 

Dissolved oxygen (DO) measurements varied widely between springs, as well as 

temporally. Most of the temporal changes in DO are a result of mixing surface water as 

well as atmospheric gasses. Measurements were made as close to the spring orifice as 

possible. However, several of the springs were fairly shallow at the point of discharge, 

allowing rapid mixing with the atmosphere. Dissolved oxygen measurements made in 

this study are most likely not indicative of actual groundwater conditions, as the 

measurements were made at the ground surface. 

Spring SB011 had non-turbulent discharge because the spring orifice is an enlarged 

bedrock fracture and therefore showed fairly consistent DO levels. The measurement 

made on 5/15/06 should be treated as an outlier, as equipment problems during that site 

visit made the data unreliable. Dissolved oxygen data are displayed in Figure 5. 

28



Specific Conductance 

The specific conductance (SpC) measurements at each site remained fairly consistent 

through the monitoring period, with several exceptions (Figure 6). Specific conductance 

at site SB013 was approximately twice as high (~1.8mS/cm) as the other four sites (0.9 

mS/cm). This is consistent with geochemical data (presented in later section). Peak SpC 

at SBO13 occurred at the end of April 2006 following spring groundwater recharge. 

Conductivity decreased at all springs following the early May 2006 precipitation events. 

Temperature 

Temperature measurements were made as close to the spring orifice as possible. These 

temperature measurements did not necessarily reflect actual groundwater temperatures 

because water-air interactions and solar radiation can quickly affect surface water 

temperatures. Data show that there is a seasonal effect on water temperatures. Flow and 

temperature also seem to show similar trends at some of the sites. As discharge 

decreases, there is an increase in time for temperature exchange between the spring pool 
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Figure 5. Spring dissolved oxygen concentrations, October 1, 2005 to August 28, 2006. 

20 0 1 

181 3 Oo | 

g | 
8 1.3 } 

& | 

° | 
q 1.0 z | 

: Ve <TR igor 
08 Se ee AW OSS 

0s | 

a ££ eg ba gg ba | 
[4€ 8011 =D- $8013 —0— Sco11 —0—SC013 —4—Sc018| 

Figure 6. Spring specific conductance data (mS/cm), October 1, 2005 to August 28, 2006. 
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and the atmosphere. This trend is most prominent at sites where there is a spring pool 

(SC011, SC018, SB013), instead of direct discharge to a stream or underground piping. 

Figure 7 shows temperature data collected over the monitoring period, as well as daily 

high temperatures at the Chilton, WI weather monitoring station. 
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Figure 7. Spring water temperature data and Chilton, WI NWS cooperative observer 

station daily high air temperature, October 1, 2005 to August 28, 2006. 

Anion Concentrations 

Water samples were taken at each site to determine concentrations of sulfate, chloride, 

nitrate and nitrite. Concentrations are expressed on an anionic basis (NO3, SO,?, CI and 

PO,*). Total dissolved phosphorus results of August 27 samples analyzed at GBMSD 

were between 0.05 and 0.09 mg/L as P (Table 2). These concentrations are also likely 

related to agricultural landuses in spring recharge areas. 

Results from GBMSD indicated that TDP concentrations (Table 2) were well below the 

sensitivity of the Varian ICP used for analysis at UW-Green Bay’s Instrument 
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Table 2. Spring total dissolved phosphorus (TDP) concentrations (as P), 8/27/06. 

| SBo11_{ 8/27/2006 _ | 0.05 mg/_| Oe 
| scott | 
[-scots | 8/27/2006 
[-sco1s_| 872772006 | 0.07 molt 
Laboratory. Nitrite was not found in any of the water samples. This is confirmed by the 

CFC age dates, as nitrite typically converts to nitrate in a relatively short period of time. 

Equipment problems with the ion chromatograph delayed analysis for the March 15, 

2006 samples. Due to potential bacterial activity which can affect nutrient 

concentrations, samples were run for only chloride and sulfate. Figures 6-8 show 

chloride, sulfate and nitrate concentrations in samples taken at each site. Anion 

concentration data can be found in Table 2 in Appendix B. 

Geochemistry varied from site to site, as well as temporally within the same site. Anion 

concentrations at site SB011 showed considerable variation for sulfate, but remained 

relatively stable for chloride and nitrate. The variability of sulfate concentration at site 

SBO011 is not well understood. Nitrate was detected in the October 1, 2006 sample, but in 

quantities below the calibration curve. 

Anion concentrations were substantially higher at site SB013 than the rest of the sites. 

Nitrate (as NO3 ) was detected in some of the samples at SB013, but all detected nitrate 

concentrations were below the lowest calibration standard (3 mg/L). Sulfate and chloride 

concentrations were 3-10 times higher at SB013 than all other sites. Chloride and nitrate 

concentrations were substantially lower during a 1998 study of the same spring (Rimal, 

1998). The increased anion concentrations observed at this site may be due to aquifer 

disturbance caused by a large road construction project near the site from 2004 to 2005. 

Concentrations varied over the course of the year, with the highest value observed in the 

March 15, 2006 sample. All March 15, 2006 samples show a similar trend. 

Anion concentrations at sites SC011, SC013 and SCO18 show a very similar pattern in 

temporal changes, are close in proximity to each other and share similar landuse in 
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upgradient areas (Maps 7 and 9). Chloride concentrations showed a substantial drop in 

the January 3, 2006 sample, and then rose again in the March sample. Sulfate 

concentrations varied throughout the year, and showed an increase in concentration 
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Figure 8. Spring chloride concentrations, October 1, 2005 to August 28, 2006. 

during the winter, peaking in spring, and then gradually decreasing through the summer. 

Nitrate concentrations ranged from 4.5 to 51.5 mg/L for SC013, from 7.8 to 65.4 mg/L 

for SCO11 and from 4.5 to 66.3 for SC018. Peak concentrations for SC013 occurred in 

January and peak concentrations for SC011 and SC013 occurred in July. The high 

concentrations (>44 mg/L) followed the unusually wet May and may reflect nutrient 

applications on agricultural land in close proximity to the springs. 

during the winter, peaking in spring, and then gradually decreasing through the summer. 

Nitrate concentrations ranged from 4.5 to 51.5 mg/L for SC013, from 7.8 to 65.4 mg/L 

for SCO11 and from 4.5 to 66.3 for SC018. Peak concentrations for SC013 occurred in 
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Figure 9. Spring sulfate concentrations, October 1, 2005 to August 28, 2006. 
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Figure 10. Spring nitrate concentrations, October 1, 2005 to August 28, 2006. 
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January and peak concentrations for SC011 and SC013 occurred in July. The high 

concentrations (>44 mg/L) followed the unusually wet May and may reflect nutrient 

applications on agricultural land in close proximity to the springs. 

| Total dissolved phosphorus results of August 27 samples analyzed at GBMSD were 

between 0.05 and 0.09 mg/L as P (Table 2). These concentrations are also likely related 

to agricultural landuses in spring recharge areas. 

Cation concentrations 

Water samples were taken at each site to determine concentrations of calcium, 

magnesium, potassium, sodium, zinc and iron by ICP. Zinc and iron were either not 

detected or were detected at levels below the calibration curve. Results from GBMSD 

indicated that TDP concentrations (Table 2) were well below the sensitivity of the Varian 

ICP used for analysis at UW-Green Bay’s Instrument Laboratory. Geochemistry varied 

from site to site, as well as temporally within the same site. However, there was far less 

variability in cation concentrations than in anion concentrations. Currently, there is 

insufficient data to explain the difference in cation and anion concentrations. Alkalinity 

measurements seem to support the trends seen in temporal cation concentration changes. 

Alkalinity data are shown in Figure 11, and tabular data are shown in Table 3. Figures 

12-15 show cation concentrations for all sites. Cation concentration data is in Appendix B_ 

Table 3. | 

Table 3. Spring outflow alkalinity concentrations (mg/L CaCQ3) 

| 1/3/2006 | 
| 3/14/2006 | 

Fs 
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Figure 11. Spring alkalinity concentrations, October 1, 2005 to August 28, 2006. 

Cation concentrations at sites SBO11 and SC013 show a seasonal trend that increases 

during the spring and summer, then decreases during the fall and winter. This trend 

seems to agree with spring discharge data. Alkalinity at this site also follows this trend. 

Geologically, these sites are very similar, in that they both discharge from the Mayville 

Formation and have no soil-water interaction. 

Cation concentrations at sites SCO11 and SCO18 show a much different trend than sites 

SBO11 and SC013. The cation concentrations at these sites seem to have an inverse 

relationship to discharge, where peak cation concentrations occur at low flow times, and 

low concentrations occur during peak discharge. Alkalinity at these sites also follows 

this trend. These sites are close to each other (within | mile) and are similar 
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Figure 12. Spring sodium concentrations, October 1, 2005 to August 28, 2006. 
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Figure 13. Spring potassium concentrations, October 1, 2005 to August 28, 2006. 
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Figure 14. Spring calcium concentrations, October 1, 2005 to August 28, 2006. 
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Figure 15. Spring magnesium concentrations, October 1, 2005 to August 28, 2006. 
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geologically. Both springs flow through layers of gravel, sand and muck before reaching 

the surface. 

Site SBO13 cation concentration data do not show any trends. Discharge rates remained 

at a trickle throughout the monitoring period and cannot be used as a comparison. 

Significant ground disturbance near the spring during a recent road construction project 

may have impacted the geochemistry at this site. Winter deicing salts applied to a road 

approximately 50 meters upgradient from the spring may also impact the geochemistry at 

this site. 

Piper Plots 

Piper plots were used to compare cation, anion and alkalinity concentrations found in the 

samples (Figures 13-18). Species concentrations are converted to milliequivalents, and 

are then totaled and compared by the percentage of the total for each species. 

Rockworks© was used to create the Piper plots and display the data. 

Ionic balance for all sites differences range from 3.3% to 46.5%. This indicates that there 

is either a problem with the analytical techniques used or that there are other unidentified 

ions present in the sample. Calculations and procedures were double-checked to 

eliminate the possibility of analytical error. Samples have only 48 hours hold time before 

expiration, eliminating the possibility of re-running the samples. 

The Piper plots for sites SB011, SC011 and SC0O13 show that Mg accounts for 

approximately 60% of the total cationic species, with Ca and Na+K each accounting for 

approximately 20%. Temporal distribution of a cationic species show little change. The 

samples are all bicarbonate-dominated, with sulfate and chloride concentrations varying 

over time. Anions show far more variability with a wide range in values. 
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Combined Piper Plot - All Sites 
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Figure 16. Spring geochemical piper plot. All sites and sampling events included. 
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$B011 Geochemical Distribution 
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Figure 17. Site SBO11 Piper Plot. 
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$B013 Geochemical Distribution 
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Figure 18. Site SB013 Piper Plot. 
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$C011 Geochemical Distribution 
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Figure 19. Site SCO11 Piper Plot. 
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$C013 Geochemical Distribution 
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Figure 20. Site SC013 Piper Plot. 
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$C018 Geochemical Distribution 

+ $0018 10/01/08 

oe © & * Sc018 315005 
& % + $0018 6/2/06 

Ro %. + $C018 7/18/06 
oe & 3 + $C018 8/27/06 

= * - 

é, & 
e ; % 

9 7 

& j : 2% 

~. SCONE BiZI0E* 
+ $018 6/2/06 

« §SCO18 1/3/0685, 

So, 
we 2B X X e Ss - 

& 
&. A x x y # 8. & 5 . ff x % 

: % 9 e% fe a * } 

e 3 = ® wasn sin ( S Ve ae of vo Mee A A 
% é 3 

°. a ey m % a e, 7 SC018 3/15/06" x ? 

+ $CO18 1/3/06. 
:  etonraunee 

: 20 NatK HCO3+CO3 20 40 60 80 cl +i 

ee c Calcium (ca) : a een Chloride (Cl) 

CATIONS Yomeq/t ANIONS 

Figure 21. Site SC018 Piper Plot. 

Outliers are present for each site. However, the sample dates for the outliers vary from 

site to site. This indicates that there is no analytical bias. 

The Piper plot for site SB013 (Figure 18) shows cation concentrations that are roughly 

equivalent for Ca, Mg and Nat+K. Anion concentrations are widely scattered and are split 

between sulfate-dominated and chloride-dominated. Outliers at site SB013 are samples 
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taken on 1/3/06 and 3/15/06. The two highest ionic balance difference values (15.8% and 

46.5%) are associated with these two samples, respectively. Ionic balance for the other 

four samples ranged from 3.3% to 9.4%. 

Cation concentrations for all SC018 (Figure 21) samples are approximately 40% Mg, 

40% Ca and 20% Na+K. All samples show very similar milliequivalent concentrations 

for cations. Anion concentrations vary much more than cation concentrations, and are all 

bicarbonate-dominated, with varying amounts of chloride and sulfate. Ionic balance 

differences vary between 8.8% and 29.7%. 

Sites SBO11, SCO11 and SCO13 have very similar geochemistry. Site SC018 is slightly 

different than the three previously mentioned sites, in that it has a Mg:Ca:Nat+K ratio of 

approximately 40:40:20, instead of the 60:20:20 ratio seen at the other sites. Anions at 

all four of these sites are very similar, and are all bicarbonate-dominated. 

Site SBO13 is substantially different from the other four sites (Figure 16). Cations are 

almost evenly proportioned, and anions are chloride and sulfate-dominated (Figure 18). 

CFC Age-Dating 

CFC age-date samples were taken October 1, 2005 and June 3, 2006 to determine the 

residence time of groundwater in this system. Gas samples were taken using the 

Pumping-Induced Ebullition (PIE) method developed by Browne (2004). Samples were 

collected and shipped to the Trace Gas Analysis Laboratory at UW-Stevens Point for 

analysis. Results varied by site, with a range in age dates from 1966 to 1985 for the 

October samples, and 1976 to 1986 for the June samples. Difference in age date also 

showed a wide range, from -2.6 years for site SC018 to +9.8 years for site SB011. CFC 

age-date results are listed in Table 4. Average apparent age-dates for groundwater at the 

Calumet County sites are within approximately two years of each other. 
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Table 4. Apparent CFC Age-date results. 

Eom [oes [| eee | site 1D Oct 2005 | June 2006 Jun-Oct Average | 

| §B011 || 1966.3 1976.0 | 98 | 1974.1 
(sco13 | 1983.2 | 1981 | -22 | 19824 | 
| §$C018 | 1985.8 1983.3 1984.5 | 
| $C011 || 1981.0 1986.3 1983.7 | 

| SB013 | 1977.5 1976.8 | -08 | 1977.4 | 

Several factors may be responsible for the difference in age-dates. Groundwater flow 

through a fractured dolostone aquifer can have dramatic changes in flow rate over short 

periods of time. This will also affect residence time, which the CFC age-date measures. 

Contamination of the samples with modern atmospheric gasses can also affect CFC age- 

date results. Samples were taken with care to avoid contamination. However, 

groundwater interaction with the atmosphere is possible in shallow aquifers, especially in 

areas where sink holes are common and there is thin soil covering the bedrock. 

Lastly, mixing groundwater of different ages can also affect age dates. An increase in 

water table elevation can cause two previously unmixed parts of an aquifer to contact 

each other in a fractured dolostone aquifer. 
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Ecological Assessments 

Site landscape context, environment, habitat 

Site SBO13 

Landscape context | | 

Within a mesic upland forest along the Niagara escarpment near the Green Bay of Lake 

Michigan, in a suburban setting on a university campus. Increasing development to the 

east could possibly impact the water table. A Typha/Phalaris marsh is located to the 

west, a spring fed pond to the NW, and additional ponds on the campus. 

Site description 

Evidence of a historic dwelling includes a stone wall, cellar pit and bermed pool at 

spring. Current anthropogenic disturbance is from frequent hiking, biking and occasional 

maintenance vehicle use of a trail routed along the channel. There are roads within 50 m 

of the site. At the time of the survey, there was no flow out of the dug pool, and flow 

within the channel was quickly dissipated. The channel was unvegetated. 

Wildlife observations 

5 Rana Clamitans within the dug pool. 

Site SBOLI 

Landscape context 

Within a mesic upland forested valley within a matrix of agricultural fields (currently 

closest fields are planted to alfalfa). 

Site description 

Valley is approximately 100 m wide, with a flat terraced bottom & steep sides. A dirt 

road accesses the spring area. Spring flow has been diverted to a bottling plant piping 

accessible through a vertical culvert. Forested hillsides have been cutover, and the area 

near spring culverts suggests recent grading, which may explain the lack of tall trees in 

the immediate area. Hillsides have sparse undercover, however the presence of a few 

spring flowering plants suggests more undercover may be present before leafout. The 

sparse layer of leaf litter suggests a high degree of runoff during rain events. The 
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channels are primarily unvegetated but, at the time of the plant survey, mostly moist with 

only short stretches of water flow. 

Wildlife observations 

Numerous deer tracks, a few raccoon tracks, Catbird heard, Red-tailed Hawk (Buteo 

jamaicensis) seen overhead, 5 Rana clamitans seen in inundated ruts of access road. 

Site SCO13 

Landscape context 

| Within a matrix of fields and agricultural fields below the Niagara escarpment within 1 

mile of Lake Winnebago. Stream channel flows into the lake, passing through a culvert 

under the 2-lane highway crossing at the foot of the site. 

Site description 

This site has a high degree of disturbance, both anthropogenic and by livestock. The site 

is located within an active pasture, near corn fields. Habitat changes from east to west. , 

Three springs, and likely more seeps, emerge within 15 m of each other near the base of 

the steep escarpment within a shrubby woods. There are narrow animal trails lacing the 

hillside. Fine soil has been washed out in this area, before the flow merges into a narrow 

channel. An additional spring, with a narrow swath of riparian vegetation, joins the 

channel about 30 m downstream. Scattered low trees grow along the middle length of 

channel. The lower channel, just east of the highway, is extremely muddied and trampled 

by cattle. The farm residence makes use of piped spring water for garden watering. 

Wildlife observations 

1 Rana pipiens seen near the muddied lower channel. 
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Site SCOL1 

Landscape context 

Primarily agricultural, with additional riparian vegetation (Typha/sedge meadow to the 

north) near the site. Channel flows approximately 2 miles to enter Lake Winnebago. 

Site description 

The springs are in a farmyard, emerging within 30 m ofa road. Several springs emerge 

into a large pool which flows into a channel passing through a culvert under the road 

where it joins an additional channel from a spring to the south emerging in the lawn, with 

channel passing through a second culvert and routed along the road. There is a very wide 

buffer (>100m) of Salix swamp (to the north)/meadow (to the south) along the channel to 

the west of the road. Although there is a great deal of anthropogenic disturbance near the 

springs (mowed lawn, corn fields), the channels appear to be more or less left alone. The 

buffer around the pool varies from ~3m to the south to >50m to the north, while the 

buffer around the southern spring is ~1 m each side. Mid-canopy trees are on the north 

side of the pool only, and corn field to the east of the pool and to the south of the 

southern spring. 

Wildlife observations 

Rana clamitans observed in the pool. 

Site SCO18 

Landscape context 

Within a matrix of agricultural fields. Channel flows approximately 2 miles to enter 

Lake Winnebago. 

Site description 

Spring emerges into a dug pool just below a corn field, with a channel crossing within 10 

m through a culvert under a road and then immediately captured by piping. This enters a 

trough within a mowed yard. In the past, the water was used by the farm and house, but is 

now let free east of the barnyard. This site has a high degree of anthropogenic 

disturbance. The slope between the pool and the corn field was pretty bare at a mid-June 

50



visit, indicating no recent filtration of runoff from the field. By the time of the plant 

survey, a number of adventive plants had begun colonizing the area. Apparently a tree 

(Salix sp.) was recently cut down and some burning was done. This disturbance likely 

had a great effect on water quality, and the lack of shade and leaf litter input may create a 

different future aquatic environment than previously present. A visit in mid-August 

showed adventive species had covered >90% of the bare soil. 

Wildlife observations 

3 Rana clamitans seen in the pool, and more unidentified frogs glimpsed. 

Aquatic Invertebrates 

The spring at site SBO11 was not sampled due to the fact that the spring discharge is 

captured and diverted to a bottling facility. Because of the small pool size and low flow 

level, the spring at site SB013 was sampled by disturbing the bottom. Only a small 

number of invertebrates were obtainable. When a single taxa was dominant (i.e. Isopoda 

at SCO18 pool), excess individuals were ignored while the tray was searched for 

additional taxa. Invertebrate species lists and data are located in Appendix B Tables 4-11. 

Plant survey lists are located in Appendix B Tables 12-21. Site description forms and 

geomorphology datasheets are located in Appendix C. 

Summary 

Based on our observations none of the sites meet the spring discharge rates (>1 CFS for 

80% of the time) required for protection under Wisconsin Act 310. 

Geochemistry of the spring waters is affected most by upgradient land use and 

interactions between groundwater and the substrate it flows through. Geochemically, 

spring flow at SB013 is significantly different from the other sites. The other sites show 

similar geochemical characteristics. Spatial and temporal trends can be seen in the data 

at some sites, while others seem to have less order. Alkalinity and cation concentrations 

seemed to follow the same trends, while anion concentration appears to be more 

independent. 
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All sites within the study area have some degree of anthropogenic disturbance, ranging 

from being close to recreational areas to capture and diversion for use as an economic | 

resource. Site disturbances have had a significant impact on plant and invertebrate 

communities. All springs except for site SB013 are located in agricultural areas and are 

at risk of contamination from nutrients applied upgradient. 

Conclusions 

This study has provided a full year of baseline data, and should be followed up with long- 

term study. The use of continuous monitoring equipment, such as a Hydrolab MS4a or 

MSS Datasonde, combined with continuous flow monitoring would improve data 

resolution and allow a better comparison of precipitation and discharge This would also 

make it possible to determine how flow rates affect basic spring water chemistry. 

Decreasing the amount of time between water quality sampling events would also help 

resolve the data. 

Springs in the study area do not fall under the protection of Wisconsin Act 310 because 

none of the springs discharged at a rate of 1 CFS for 80% of the time. Site SCO11 did 

reach discharge rates greater than 1 CFS, but only for approximately 25% of the 

monitoring period. 

Anthropogenic disturbances at all sites have diminished habitat quality at all sites. None 

of the springs in the study area have a completely native ecology. However, many of the 

sites do retain some native species and provide needed habitat. 
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Table 1. Bi-weekly monitoring data. 

[esa] ose [rome] oiten | ces | on [oon] em [ota | Spring | Temp C mS/cm mg/L) | Pf D.O.% | (cm 

| sBo11 | 9730/2005 | 890 | 0825 | 154 | 750 | 131 | NA | * | 
| SB011 | 10/14/2005| 38.75 | 0.798 | 133 | 760 | 123 | NA | * | 
| SBo11 | 10/27/2005| 38.67 | 0.796 | 161 | 772 | 150 | NA | * | 
| SBo11 | 11/11/2005 | 38.95 | 0.824 | 225 | 7.84 | 206 | NA | * | 
| SBoi1 | 1/3/2006 | 3861 | 0814 | 210 | 796 | 193 | NA | * | 
| SBoi1 | 3/23/2006 | 8.21 | 0892, | 227 | 7.88 | 197 | NA | * | 
| SB011 | 4/14/2006 | 8.24 | 0879 | 1.76 | 7.81 | 146 | NA | * | 
rseott | azap00e | 2.30} 0.809 | 1.18 [725 100 TNA 

| sB011 | 5/15/2006 | 8.45 | 0769 | 606 | 819 | 677 | NA | * | 
jseo1t {67272006 | 8.43 | | 0.980 | | 099 | 809 | ae | N/A pe | 

| SBoti | e/i7/2006 | 8.57 | 0.943 | 1.05 | 741 | 93 | NA | * 
| SB011 | 6/29/2006 | 870 | 0897 | 160 | 756 | 123 | NA | * | 
| sBoi1 | 7/31/2006 | 862 | 0.755 | 107 | 796 | 91 | NA | * | 
| SBo11 | s/i4/2006 | 8.61 | 0742 | 140 | 732 | 97 | NA | * | 
| sBot1 | 9282006 | 8.64 | 0799 | 114 | 739 | 99 | NA | * 

xia | oe [ronec| win | gs [gn [oon] et | ea 
| $B013 | 10/2/2005 | 14.72 | 1770 | 103 | 748 | 102 | NA | * | 
HSpors-[rortamees [iat [ 170 [tse pat eet 
| sB013 | 10/27/2005| 10.79 | 1690 | 120 | 756 | 11.0 | NA | ™ | 
| SB013 | 11/11/2005 | 11.02 | 1.730 | 141 | 742 | 133 [ NA | * | 
spots | iara00s | 590 | igi | as2 | faa a1 | NA 
[sBo13 | 3/23/2006 | 468 | 1.750 | 7.34 | 7.66 | 583, | NA | = 
| sB013 | 442006 | 603 | 1840 | 5.78 | 7.70 | 4741 [NA | 
| SB013_ | 4729/2006 | 6.79 | 1.980 | 427 | 7.93 | 355 | NA | ™* | 
| $B013 | 5/15/2006 | 7.38 | 1660 | 614 | 823 | 513 [ NA | ™ | 
}spois { 62/2006 | 3.67 | 1.560 | 303 | 608 [| 264 | NA | = 
| sB013 | 6/17/2006 | 9.37 | 1640 | 443° | 7.75 | 40.2 [| NA [| oo | 
| SB013 | 6/29/2006 | 10.27 | 1610 | 351 | 7.30 | 311 [ NA | ™ | 
| sB013 | 7/31/2006 | 1263 | 1.530 | 447 | 689 | 426 | NA | * | 
| SB013 | 8/14/2006 | 13.23 | 1530 | 309 | 683 | 301 | NA | *™ | 
 SE0s 8/28/2006 | 13.68 | 1.720 | 238 | 680 | 235 | NA | * | 
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Table 1. Continued 

spring |_pate_[rempc| qmsicm | mgt) | pw | oo. | fem) | (crs) | pring |TempC | (mS/cm mg/L) | Ff D.O.% | (cm | 

| SCo11 | 
| sco11 | 10/14/2005 | 1190 | 0.934 | 625 | 759 | 586 | 44 | 0.02 
| $co11 | 10/27/2005 | 10.88 | 0.934 | 7.40 | 787 | 650 | 41 | 002 
| $co11 | 11/11/2005| 10.87 | 0961 | 650 | 799 | 619 | 51 | 003 
| scot | 1/3/2006 | 8.55 | 0.911 | 860 | 748 | 751 | ~~ | 0.02% 
| sco11 | 3/24/2006 | 6.14 | 0740 | 10.78 | 783 | 881 [ | o5* 
| Sco11 | 4/14/2006 | 6.28 | 0.803 | 965 | 808 | 778 [| | 2 
| scoit | 4/29/2006 | 690 | 0.837 | 887 | 774 | 728 | | 2 | 

| Scott | | 5/15/2006 | 7.56 | 0.802 | 769 | 827 | 645 | | 297 | 
| scot | 6/2/2006 | 833 | 0.882 | 7.29 | 797 | 651 | (| 3.34 | 
| scoti | 6/17/2006 | 8.99 | 0927, | 769 | 7.57 | 688 | | 224 
| scoi1 | 6/29/2006 | 9.41 | 0.901 | 837 | 760 | 724 | | 181 _ 
| scot1 | 7/31/2006 | 9.21 | 0827 | 602 | 745 | 581 | | 1 
| sco1i | 8/14/2006 | 13.01 | 0847 | 603 | 711 | 583 | | 047 
_sco11 | 8/28/2006 | 12.97 | 0.954 | 596 | 709 | 578 [| soi | 

[spring |_vato_|tompc| qnsiem | cng) | pH |oo.%| ‘om | (crs) 
[-scors | sorre005 [1433 [0924 [673 | 747 | 673 | 6 | 0.04 
| Sco13 | 10/14/2005 | 10.52 | 0.736 | 930 | 7.98 | 845 | 64 | 0.05 
sco13 | 10/27/2005 | 10.36 | 0.735 | 985 | 828 | 676 | 58 | 0.04 
[sco13 [11/11/2005 | 10.20 [ 0735 | 989 | 840 | 808 | 61 | 004 | 

[ sco1s | 17372006 |~891 | 0488 | 10.52 | 830 | 929 | 7.1 | 007 
| sco13 | 3/24/2006 | 8.07 | 0757 | 1161 | 8.22 | 1004 | 123 | 0.26 _ 
| $c013 | 4/14/2006 | 8.03 | 0.768 | 11.00 | 799 | 933 | 115 | 0.22 | 
-soors faraox {acs {ores tnoo | z90 [na {tes {02 
| $c013 | 5/15/2006 | 8.29 | 0660 | 900 | 845 | 767 | 128 | 0.29 
| $co13 | 6/2/2006 | 356 | 0798 | 902 | 843 | 807 | 11 | 019 
| $c013 | 6/17/2006 | 881 | 0781 | 951 | 802 | 46 | 381 | 0.09 
| $c013 || 6/29/2006 | 9.03 | 0.740 | 10.32 | 790 | 883 | 75 | 0.08 | 
| sco13 | 7/31/2006 | 9.72 | 0672 | 896 | 803 | 791 | 8 | 0.09 
| $co13 || 8/14/2006 | 9.98 | 0.672 | 9.44 | 784 | 853 [ 7.1 | 0.07 | 
_sco13 | 9/28/2006 | 10.20 | 0730 | 921 | 777 | 337 | 6 | 004 | 
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Table 1. Continued 

| spring |_pate_|Tempc| (msiem) | gngty | ph | vo.%| em) | (crs) pring | TempC | (mS/cm mg/L 0 D.O.% | (cm 

| $C018_ 
| $C018 | 10/14/2005 | 10.84 | 0801 | 482 | 7.58 | 45.5 | NA | 0.05 __ 
| $c018 | 10/27/2005 | 10.36 | 0.735 | 985 | 828 | 876 | NA | 0.04 

| $018 | 
| sco18 | 3/24/2006 | 9.34 | 0762 | 671 | 779 | 590 | NA | 03° 
| scois | 4/14/2006 | 9.09 | 0.783 | 798 | 7.29 | 692 | NA | 037 | 
| $co18 | 4/29/2006 | 8.96 | 0.796 | 7.71 | 789 | 650 | NA | 037 | 
| scois | 5/15/2006 | 384 | 0769 | 636 | 807 | 546 | NA | 04° | 

| sco1s 
| scois | 6/17/2006 | 9.06 | ose9 | 658 | 760 | 590 | NA | 01° | 

[ scoi | 6/29/2006 | 9.03 | 0827 | 695 | 749 | 599 | NA | 0.15° | 
| scois | 7/31/2006 | 9.51 | 0.777 | 624 | 764 | 551 | NA | 0.15* | 
| scoi8 | 8/14/2006 | 966 | 0.758 | 618 | 7.15 | 554 | NA | 02° | 

* Unable to measure flow — spring is captured and diverted to bottling plant. 

** Spring discharge too low to measure and no channel is formed to contain flow. 

“ Discharge visually estimated. 
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Table 2. Anion concentration data. 

[$p011| Chloride [Nitrate [Sulfate _ 
ties —_ree_Sutate 

-— arsia00e | 58 | 243 | 161.1. 
"~atsr2006 | ta.1] SL 39.1 
-~eano0s| 182) 81} 1008 
asa | a0 [ ana | 288 
[sree ta7[ gf 1120. 
po 
/—sco11 | chloride [Nitrate [Sulfate 
[sonnoos cost 78] 19! 
[aes | ear aes 
"ansr2006 | 49.21 «| 62.9 

-e2rrao0s | 670| 63.0] 248 
OO 

[score Tenors [irate [surate 
[Tonaoosf e545; a0 

| svaao0 {44 asa | a.7] 
arson | at0[ ‘| _700| 
snrao06 | a2 sao | 18 
"7nsr006| _470| 663/18 
~erarra00e | 5121 576] 208 | 

OO 
'sb013 [Chloride [Nitrate [Sulfate 

o7s7|ND | 23.5. 
| 13/2006] —-386.9|ND ss |_341.1 | 
[_sns2006] 9195| +=. 
[e200] 3i48|nD | 148.8 

903.41 270.2 
2012 | 205] 2303. 

OO 
rsco1s [chloride | Nitrate | Sulfate 
r somos] 120) aa] 
as 

earooe 
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Table 3. Cation concentration data. 

| _SB011]/ Na(mg/L) | K(mg/L) | Mg(mg/L) | Ca(mg/) | 
| tonizoos] 96 | 634 | 613 | 561 
| wsrzo06 | 96 {| 634 | 621 | 624 
| 3/15/2006] 144 | 690 | 818 | 690 | 
[ramos | asa | rea [ons [787 
| 7/45/2006 _ 
-srrrooe| 149 | 686 | e34 | 717 
PO 
| _sco11]| Na(mg/t) | K(mg/L) | Mg (mg/L) | Ca(mgit) _| 

| 158 | 582) | 517 | 77 | 

| 3/15/2006] = 15.0 =| 50.2 | 47.2 | 788 | 
[| 22006} 200 | 470 | 504 | 866 | 
[| 7452006] 200 | S27 | 533 | 16 ‘| | 
| s7o06| 223 | 645 | 671 | 1291 ‘| 

eee 

| tonaoo5} 63 | 540 | 626 | 515 | 
| 13/2006) = 8.8 | 723) | 80.1 | 2 
b-sitsenos | 118 | #08 | 739 [802 
}sizao06} 116 | 561 | 842 | 565 _| 
| 7is2006} =110 =| 550 | 865 | 590 | 
[-errmooe| 12.7 | ott | 1235 | 683 

ee 
| _ 8013] Na(mgit) | K(mg/t) | Mg (mg/L) | Ca(mgi) | 
| 40/4/2005 | | 756 __ | 794 =| 1056 | 696 | 

| wsizo0e} 756 | 959 | 1156 | 77.4 | 
| 35/2006] =91343) | 680) | 1196 =| 88 

| 74sizo06 | =—1550 | 796 | 1389 | 759 | 
| szrzooe| 126.7 | 685 | 1434 =| 74.7 | 

ee 
ao een ee re To 

| tom/2005] 945 | 566 | 51.7 | 647 | 
| sso06| 32 | 461 | 454 | 56.3 | 
| 3nsio0e} 55 | 548 | 539 | 769 | 
| e200} 62 | 649 | 627 | 875 | 

| 7152006] 56 | 566 | 60.7 | 837 | 
| 27/2006] 47 | 554 | 560 | 87.3 | 
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area frequently trampled by livestock, on July 14, 2006. 

[Amphipoda || -0.5 78454365] 0.207228781 

[Diptera/Simuliidae | 9 -0.024869955] 0.004511027| 

[Trichoptera/Odontoceridae || -0.001523669|_5.56917E-05| 

Coleoptera/Dytiscidae | 6|__—-0.014415635] 0.002004901| 
Gastropoda | -0.001523669] 5.5691 7E-05] 
| Total (Abundance) 134{ | 
Po Richness] 

ee ee 
[ Heterogencinyy | ———_—oa2st—_0347 

springs, where channel narrows, on July 14, 2006. 

Trichoptea/Limmephilidae | 1] -noo1aasaal s 10204 
ColeopteraDytscidae |_| ____-aoiasael_ 5.100480 
F__ Total (Abundance) 140 
p Richness——— 
Po Indep tts 

Heterogeneity 6.295 0.197 
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road on July 14, 2006. Site selected to have a minimum of overhanging plants 
straining the water and water level not overtopping net. 

DipteraTipulidae | i] _-ao1s7a36o] ao1316-05 
Trichoptea/Lepidostomatidae! 1] __-aors7436o] ago1318.0s 
Gastropoda | 0012875269] o.001688872 

ee ee ee 
Po ndesf sf td 
| Heterogeneity) | tat 

July 14, 2006. 

Amphipoda | I -0.064559149| _ 0.017199678 
Hsopoda | 86] _-2.015930666] _ 0.496900433] 

[Trichoptera/Limnephilidae | 1]______-0.001706221] _6.718628-08 
Oligockacta | 1 -aor706201| 6 718626.04 
(Coleoptera/Dytiscidae | 9|_—__—-0.028299291| _0.005442085 

[Total (Abndonee] A 
| Richness) oe 
po ndexf Ot 
| Heterogeneity} | one 2 
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channel, on July 14, 2006. 

ee ee 
Po ndesf wil 0 

[Heterogeneity ails 

[Ephemeroptera/Ephemeridae| —I|__———_-0,002896986, _0.000160231| 
Hirudinea | -0,002896986] _0.000160231] 

Motluscea | 0.0028 96986] _0.000160231] 
[Tol Abundance] 
[SS CRichness| Se 

[ ndexf To 
| __— Heterogeneity} | asl 0306) 

Imoss), on July 14, 2006. 

lisopoda# | 190] -20.630042) 0. 911593142 
Coleoptera/ydrophiidae |_| -aoooaps36]_22s198-0 
F __Total (Abundence) 199 
[CRichness! ee 

nde a 
ee 7 
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July 14, 2006. 

DipteraChironomidae | 664 ans] 0.035150 

Plecoptera | Tannese ore 
Coteopteraliaipidae | 1] -oooossaso.o7oet 

Gastropoda] 6-007 aoo200s 
CCU 

Rice 
des sl 

 Feterogeneiyf nts] 
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Table 12. SB011 Vegetation survey. 

ese [eeu [cor [en [Seman [ta Species CS-H CS-T CH Conservatism | Indicator 

|Acersacchaum  —s—s§s «| S| CT CST FACU 
|Agrimonia gryposepala |  =—=ss | S| ST 2 | ACU 
|Amphicarpaea bracteata | | of =| — 5/FAC | 
[Anemoneamericana =| | CCT 
[Arciumminus | CT CE 
|Arisaematriphylum =| — oT | CES | FAC | 
|Astermacrophyllus ss || 2] tT CE 
|Brachyelytrumerectum | | of | =7[ | 
|Carexpensylvanica | 2] CT CE 
[Carexsp, | 
|Carpinuscaroliniana | 2] CTC CACC 
[Circaealutetiana =| tT tC ACU 
|Fagusgrandifolia ss |S 2] SC Tt—CiT CT FACU CY 
[Fragariavirginiana =| | CE FAC. CO 
|Fraxinuspennsylvanica | = 3| 2] | 2 | FACW_ 
|Galiumtriflorum | Tt ACU 
|Geraniummaculatum ss | st] tT ACU 
|Geumcanadense | | CT TC FAC CO 
|Hackeliavirginiana =| tT CTC ACC 
|Hamamelis virginiana =| {CT TZ FACU 
|Elymushystix =s—s§s «| SS | CC 
[Impatienscapensis ss | | tT ACW 
|Enemionbitematum | | tC CACC 
[Loniceracanadensis || | SCC CE FAC 
|Maianthemumcanadense | ss | SCO || CACC 
|Onocleasensibiis ss | — | tT CTS ACW _ 
|Ostryavirginiana =| CTCt—C(idT ST FACE 
Oxalissticta = | CT ACU 

|Parthenocissus vitacea | Oo] 2| |  4/FACU | 
|Echinochloacrusgalli = | | tT CTC FCW 
|Phrymaleptostachya | =o] S| | SPC 
|Pileapumiia = | CT 8 Cw 
|Polygonatum pubescens | 1/ O| | 6{ | 
|/Prunusvirginiana =| tC CT AC. CY 
|Quercusrubra | ETS ACU i 
|Rhushita | CT 
|Ribesmissouriensis ss {| 1] St] CT 
/Rubusidacus | tT 8 | FAC 
|/Rubusoccidentalis ss |S | TCT 
|Sambucus canadensis | | 1 | | 8 | FAC 
|Sambucusracemosa | ss] lt] CT TCS 
|Solanumdulcamara | | Ct CTC ACCS 
|Solidagosp ss | CC tC 
|Streptopuslanceolaus | Oo] of | 7/Fac | 
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[Table 12 (continued) | _cS-H| _cS-t|cH__| Conservatem | incator Table 12 (continued CS-H CS-T | CH Conservatism | Indicator 

[Taraxacum officinale = | = Of tT CT FACU 
|TiiaAmericana | CTS ACU 
[Trillium grandifloum —=s| oO] CT 
[Uimusrubra | AC 
[Urticadioica == TCT ACH 
[Viburnum acerifolium = || =O] | TP 
Violasp (TCE lt 
Vitisriparia = | Ct | FAC 
| Speciesrichness{| 52] || 

mean] 3.7iiszaf | T 
pF eroazst | | 

Table 13. SB011 Strata percentage 

Geomorphic 

sem | Tels [ulufal Swe ls[2[o[e[slolrlolwo ula [or[omame Type TICS A | Moisture} 1/2;3] 4 7 WD | LI | SL | OT | Describe 

fcH—C iT TCT | | | eet fata tatatat | tT oT fT fl 
fcsH ss {5/2/3/2/ | | al4i4aiiiif3i3{af2; 27 [ [| [| 
jcs-T ssf 2t2i5i/4) [| | 2}4fa{itifai3{3} | [if [| [| 
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Table 14. SB013 Vegetation survey. 

min [me _ [ose [esomlen [Senn [Naser Species PL CS-F CS-WM | CH Conservatism Indicator 

[Acernegundo——(ss| TCC FAC 
[Ambrosia artemisifolia | | | 1/ | |  — O/;FACU | 
[Aquilegiacanadensis | | St] CT CT CCS FAC 
[Arctiumminus Ss (ss | | TCT CCT 
[Arisaematriphylum ss || | CCT CT CCS | FAC 
[Asarumcanadense || | TCT C| CT 
[Caryaovata—— (asesitisd;s CC CCT CSF PACU 
[Circaealutetiana =| | | ACU 
[Cirsiumarvense ss | | CT Ci‘ FACU_CY 
[Cornusracemosa | | tC TT 
[Crataegussp—— (ss | | Ct (TCT 
[Fraxinusamericana | | | CC“; YL FACUY CY 
[Geumcanadense—ss|— | tT CACO 
[Glechomahederacea | | 1| | |  O|FACU | 
grasses = (| CT CT 

[Hackeliavirginiana =| | CCT CT CC FAC 
[Impatienscapensis ss || — | ||| CC FCW 
[Enemionbitematum | | o| | |  7{|FAC | 
[Loniceraxbella ss | SCS | tC CT CC“‘iSYNN' CT 
|Maianthemumcanadense| ss] Ct | CT | C—C“‘C‘SSYLFAC CO 
‘moss —“‘idTSSsC“‘ ‘lt 
Oxalisstricta = “sa ss| | Ci FAC 

qunqewis | | ot] Ts ene quinquefolia 2 1 FAC- 

[Phalarisarundinacea | =| SC | TTC | FAC 
|Prunusserotina, ss | | CC CSCS FAC 
|Quercusmacrocarpa | | CC TCT C“‘CCSSLFAC. OC 
[Ribescynosbati ss | SC | 
|Rosablanda (| CC A FACU 
|Rubusoccidentalis | | CT 
/Rubuspubescens —ss—s||— | CCT C'*«| FAC 
|Sambucusracemosa | | SC C(t 
jsedge CT CC 
|/Solanumdulcamara | | TCS FA 
|Solidagosp (| CT Ct —“‘éiOT 
| Taraxacum offcinde | | tT CC FAC 
[Thujaoccidentalis ss | | CTT CC FCW _ 
|Tiiaamericana | CE CCS ACU 
|Toxicodendronrydbergi | | o| =| | = 2/Fac | 
|Vitsripaia | CT | FAC 
| Speciesrichness| 39] || —C(‘id 

p mean 2615385 {| || Cd 
pC ift6.33307{ | CT 
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Table 15. SB013 Strata percentage 

Geomorphic 

Sec | Tels [nu [a| Stel s]2[o|e[ | 5] 7[e] wo ul] or oman Type T/C A | Moisture 2/3 5 7 WD | LI | SL | OT | Describe 

peTSCSSCaSCSECCST CTs? |.) dT dT CT dT dfs] |) hf 2t flhTT 
rcswm | | l[aife| [| [| 4f2l2f2{ [ais] [ | 2f2{ [| [| 
rose. _j2islsi4{ [ | t/2lf2l2| [3fs| [ | 2f2) [| | 

Fr OUUOUdEtCMrEUEUECE ECP CULE ELT UT LT UT dT dT hE dT hE 

Table 16. SC011 Vegetation survey. 

feos [me [Se [Se [ox me Species PL upland | riparian | CH Conservatism | Indicator 

fAcernegundo | CT CT TTCTCC‘dL(C (SC FCW 
fElytrigiareperns | | CT CEC C‘dE(C “(SC ACU 
[Agrostisgiganteal | S| | Ct SCC CN 
fArctiumminus S| | CTC CT CT 
fAsclepiassyriaca | CT CT CTC 
fAstersp. s«|s st tC ‘tC CT 
[Calthapalustis | | | of {| 6 OBL 
[Carexhystericna | CO] CE CCT OBL 
[Carexscabrata | CTC CCT OBL 
[Cichoriumintybus | CT CTC CTC 
[Cicutamaculata. | | CTC CTC“(iti*dLC (SC OC 
TCirsiumarvense | | TCT Cd CC ACU 
‘Cirsium vulgare | | CTC CCC CO FAC 
[Comusstolonifea | | | 1{| |  3/FACW | 
[Coronilavaria S| CT CC CT CT 
[Echinochloacrusgali | | | = 1{ | oO | FACW_| 
TEpilobium angustifoium | | of | Ss | SS FAC 
fErigeron annus | | CTC Cd CAC. 
[Eupatorium perfoliatum | | 1] SS sd| SCT SC | FCW 
[Euthamiagraminifola [| |  1{ | | 4/FAC_ | 
[Fraxinusamericana | | TCT CCE CST FACU 
[Galiumaparne | | CC CidEC“($STSCdL;SC(“‘$'$S#NSNWW§'“W-W: 2 | FACU_ 
[Geumcanadense | | CTC CT CACO 
[Glechomahederacea | | 1, S| SCT SC ACU 
[Glyceriagrands | | | CT CTT 

grasses SCwdT (‘str CTC 
[impatienscapensis. | | S| SC 4] SCT ACW 
flactucasp——sd(|s CCE CT 
[Leonuruscardiaca | | TCT CET 
Tlychnisvuigare | TCT CTC 
[Melilotusalba | | TCT CCE CO FAC 
[Menthaxpiperta | 4] | | | O/;OBL 
CC rr™tT NN 
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revo | mle [in [ox_| soe oe Table 16 (continued PL | upland | riparian | CH Conservatism | Indicator 

a 2 
[Nasturtium officinale | 5; ~|  —*+(| ~~ 3, OBL 
‘Oenotherabiemnis | «| ofS t—<‘idTsSC CidTC ACU 

Pathenoessus TTT sence quinquefolia 1 5 | FAC- 

‘Echinochloacrusgali | | -*+(| ~~ ~2{ ~~ ~| sid FACW 
'Phleumpratense |. «| 2, —S—id|sS Cid SC ACU 
'Phrymaleptostachya | | of ~~ sd| SCT SS PY 
‘Poapratensis. | Cid tC*dE:C“(‘(‘$’NNU NT) SCO FAC 
Polygonum aviculae | | St] SS —CidTs SS CidTsC CAC 

Fovwonm ||| | com hydropiperoides 1 OBL 

Potentlasp | | 17 ‘| <[ of 
rPrunusserotna || SCC C“‘iLSSC ST ACU 
rRubusidacus | CTC C*dEC (N’N(NNSNS UV. 3S 3. | FCW 
rRumexcrispus | CtdTC (‘“‘(‘AT:SOOTCUdTCC*dEC CAC 
rSaixexigua |S t—é<iTSC(‘(‘ézYSC YC CCC 2 OB 
Sambucus canadensis. | | St] Sid] SCT SL ACW 
Scirpus atrovirens | |  *i| tf S| 3 OBL 
a 
'Solanumduicamara | S| St] S| SCE CAC 
rsolidagosp | CTC(“‘rCOOCTCUdTC CUT 
'Thalictumdioicum | «| Sof —CidTSC Cd ZL PACU 
"Trifolium hybridum | ST tT TCdTC CCE CACC 
[Typha angustifolia. | | +| 2; ~~ [ ao OBL 
Typhalatfoia | | [| 2] | 4{oBL | 
TUrticadioica Sid| C~dC( (‘SS 2]OCOCTCOUdT CS t—CiEC AC 
Verbenahastata |] CCC | ACW 

veronies anagem aquatica 1 OBL 

Vitisriparia CT C~<iEC‘“‘(‘C‘SAT!OU4T CUT 2 | FAC 
‘Zeamays id] ™t—“<~wSC“‘w A*rSCOCOCC*dC(‘§$EN WGC 
[sSpeciesrichness| 61] | CT CP 

[~——SssmeanC | t.za77os{ | CT CTC | 
rT Faijass7igi[ CT CEC CTC 
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Table 17. SC011 Strata percentage. 

Geomorphic 

Siar | Tels|alu lal Sttare[s[2[o[s[elelr|e wo u[s[or[omaw Type T/C|S|H A | Moisture | 1/|2|3 | 4 7 WD | LI | SL | OT | Describe 

rpuTSC«dTSCST:sCST;CésG:«si“CéiT 2 ws | TT afta] | ct TT | 4 Muck 
fcSupland | [tf[ole{ | | 2/4ai4{ f2j2;] | | | [| | | | 
[CS-+iparian | | [4[5{| [| [| 5] [| [afaiaia] [| [| [ | [| | 
fcHt~é“‘]SS&SESCSE;«C*@E:«C#@T 24 Ts fa fafatat | Ph UT cdT hvdT h|T 

Table 18. SC013 Vegetation survey. 

fem ou [oie [Se [ow [Sema e Species CH pasture | woods BW Conservatism | Indicator 

[Acersacchaum | | | CC PACU 
fAgrostisgigantea =| | TCT CdS CN 
[Ambrosia artemisifolia [| | = 1{ | SC SC PACU 
fArciumminus || TCT CT 
[Circaealutetana | | | CE ACU 
[Cirsiumarvense | | || CC ACU 
[Cirsiumvulgare | | tC Cd CFC 
[Crataegussp. || CTC 
[Daucuscarota | | TCT CT 
[Equisetumarvense | ss | St] SC] CT AC 
[Fragariavirginiana | | TCT CA FAC 
[Galiummollugo | | CCT CCT 
[Geumcanadense | | CO Tt—C‘iEC CE AC 
fgrasses CT CY 
[impatienscapensis | | 2] CT CT CT FAC 
[Loniceraxbella | | | CE CN 
[lychniswuigae ss] | TCT CCT 
[Medicagolupuina ss || | TCE CTC FAC CO 
[Mousalba | | CT CCE CAC 
[moss ——ts—‘“‘é‘YS ‘(CTC 
[Nasturtium officinale =| 5 | CT CTC Cd COLO 
[Nepetacataia = | | TCE CEC CC‘ KFAA-_CY 
[Oxalissticta = | CT CT CC ACU CL 
[Parthenocissus vitacea | =| S| SC t—(idLC C“(‘sé‘ AY FAC 
[Echinochloacrusgali [| =| STC CTC CCCCSCSC*dSCFAC_ 
[Phleumpratense =| | So 2] Cd Ci‘ ACC 
[Pileapumila | CT CCC CS ACW 
[Polygonumpersicaria. =| | TCT CCC FAC _ 
[Populusbalsamifera | | CE CC 
[Rhamnuscathartica =| | | CE CT FCC 
[Ribescynosbat | TT 
[Ribesmissouriensis | | | CE 
Pf 
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pasture woods Conservatism | Indicator 

[Rosamultifloa | | | 2, S| SC ACU 
fRosarugssa iT TCE Cd CSC FAC 
[Rubusoccidentais | | 1] S| CT 
fRumexcrispus —s| | CT Cd CAC 
[Scirpus atrovirens | | 2] —Cid| CT OBL 
fsedge Si (i‘(‘;SC*drSSCC™CTCTCUdThClUm TLL 
[Solanum dulcamara || TCT Cd CC FAC 
[Solidagosp  sd|s CT CTC CT 
[Taraxacum officinale | | ot SS —Cid| Cd CT FAC 
[Toxicodendronrydbergi | | S| TCT FAC 
[Tragopogonpratensis | = | 1) | | Of; 
Trifoiumsp | TCC 
fUimuspumia | | CCT CT 
[Verbascumthapsus | | || CE 

ween meee Tt Ta fo aquatica 1 4 | OBL 

[Zanthoxylem americanum | | | TCE 
[| ___Speciesrichness[ 48 | | | CT 
[ S™~*é<“‘“‘tCtSmeanC lBSAto7 [CUT CT CT 
fC ”t~‘“‘C™S™C™CCFNT Sgrvagt | 

Table 19. SC013 Strata percentage. 

Geomorphic 

[gmc Tels eluate [[als[«[s[el7[e| wou] |or] mame Type TICS A | Moisture | 1/2/31] 4 7 WD | LI | SL | OT | Describe 

fcH.——isdT:sCésT:«CédT:«C*dT«C#*d {4 ce ai3i3i[ai3{3i3] [| | | | | 
[cSpasture [| [1] [5] | [| 1f2f2f2f2{2i2{2] | {| | | | | 
[cs-woods [o[3[5[3/ | |  s[2{2f2{2f2{2ij2] | 1/3] | J 
few s| «sdf4{at4t | [| atf2f2t2f2t2f2] [4] [| | | fo 
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Table 20. SC018 Vegetation survey. 

fee [im [ox fea [mena Se Species PL CH CS Conservatism | Indicator 

(Abutilontheophrasti =| | | CC FACU- 
[Amaranthus retroflexus | ss | | St] SC | FACU+ 
[Ambrosiaartemisifoia | == | =| St] SCF FACU_C 
fArciumminus | | CT 
[Capsellabursa-pastoris | | | ‘4{| ~~ O|FAC- | 
[Chenopodiumaloum ss | | | CC FAC 
[Cirsiumarvense ss | | TC FACU 
|Cirsiumvulgare || CSC FAC 
[Fragariavirginiana || TCC AC 
/Geumcanadense ||| TC CAC CO 
(gasses = | tdi CC CT 
(Hordeumjubatum || TC ACH 
‘Leonuruscardiaca || CT CC“ tC 
[Lychnisvulgare | | CT CT 
[Medicagolupulina | | CEC FAC. 
[moss TC CCC 
[Nasturtium officinale | | CTE CO OBL 
‘Oxalissticta = (| CT CT CC FAC 
‘Echinochioacrusgali | ss 1{| SS s| S| SCSCSC*dCFACW_ 
|Phieumpratense | | CE TC ACU 
|Ribesmissouriensis | | | TC 
[Rosablanda || CE FACU 
‘Solidagosp | CTE CE Ci 
|Sonchusoleraceus— | | CT CC FAC 
[Sonchusasper | CTC CT CCFC 
[Taraxacum officinale = || | | CO FACU 
|Thiaspiarvense ——“s| | CC CN sd 
|Verbascumthapsus— | | CT C(t‘ 
[Zeamays | CT CT CCC 
| Speciesrichness{| 29] | CE tisCCCdC 
| CC~—~—“‘(meanC i] 037931{ — | td 

p ti“‘(O’™é#;CCCRQUi 2042649 =| =| CTC 

Table 21. SC018 Strata percentage. 

Geomorphic 

Sir [Tels alu {al Sows |[alal«lslelrielwolulalor]omae Type TICS A | Moisture 213 7 WD } LI | SL | OT | Describe 

PLO SC] | | SOS] TBI 3/3/3}3) | | | ft | ff 
fCH—C |] | | Ty | 838i 3}3i3i3} | | ft | ft | 
jos | | 2s} | |B S5] | | dT cd Td TCL ThE hE UE CUE 
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APPENDIX C —- FIELD SHEETS 

(not in electronic versions of this report) 
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. GPS AND GEOMORPHOLOGY DATASHEET 
‘ Ae 

SITE CODE: -S. SITE NAME: c RO | ] DATE:_& 7 v ¢ & 

LOCATION - GPS __(Take one reading at centroid of site) __ START TIME. SS ENDTIME 

| UTM’s from (check one): [1] Map [1] GPS Datum NAD 83 Zone: GPS Name and Model: 

| GPSFile Name Field UTM X PDOP 3D Differential 
| YorN 

rr ee ee ee eee ee eee 

GEOLOGIC UNIT DESCRIPTION ___ __—— s aoe ae eee z oe 

| Geologic Unit Name Source Geologic Unit Site Geologic Unit | Geologic Unit Comments: 
| Code Code ] | 

| Rock Sample Taken: | 1 [Vigeuilie [rt | 
1 yes Paro Ee Ee eee 

| ap 
| Rock Type and Rock Subtype for Primary Geologic Unit | Rock Type Characterization for Primary GeologicUnit ‘| 

(check one box for primary type and one box for primary subtype) 

[sae [ane nate Sarno oo ane 
| (© mudstone | (1 granodiorite O quartzite | Silt (not visible to eye, but gritty) oO oblong 

A oat | 
| (sandstone | 1 gabbro | schist Fine Gravel (2-15mm, lady bug to marble) t 

| [] conglomerate [_ peridotite | ogress | Coarse Gravel (15-65mm, marble to tennis ball) | Grain Orientation | Grain Orientation ] 

0 thyolite Carbonate Cobble (65-250mm, tennis ball to basketball) oO imbrication 

K), dolomite (1  dacite Olyes (4) no Boulder (>250mm, basketball to car) Oo fandom 

a 
| Rock type comments: > ty Moa pg oe faoitet Uiee Ble 

% - o Fae . — 
Cqvercd bay ~ (Ot sol, Cultert ho Spree 

ik 

EMERGENCE ENVIRONMENT DESCRIPTION See ee eee ————————— 

Emergence Environment (check one): [] cave [] sub-aerial [1] subaqueous-lentic [] subaqueous-lotic other (describe in comments) 

“Emergence environmentcomments: » ===, (NS. a htC—i‘i=“—~=~“‘“<‘i<C 
H mes op =P, s el tL ne lard 

On jie Spar 4 bd AK Meter ASUS 2 [ee 

| Subaerial Emergence Setting (ck one): [] channel \ floodplain [J terrace [J canyon wall (] prairie L) mountain side other (please describe) 

| Emergence Substrate Character (check one): ] organic ooze (silt O sand O rock i other (describe): lactic “Fi |) 

FLOW FORCING MECHANISMS 

} Flow Forcing Type (check one): gravity (artesian DO) geothermal LC natural pressure [1 anthropogenic pressure [1 undetermined 

Flowforcingmechanismcomments:s = = = 

2005: APR 14 
i



S ( GPS AND GEOMORPHOLOGY DATASHEET 

SITE CODE: [30 | Ss SITE NAME: DATE: 

SPRING TYPE AND ORIFICE CHARACTERIZATION 

Orifice Number (check one): [1 single {§ multiple 

]| Orifice Geomorphic Type (check one): O seepage/filtration spring CL fracture spring L] tubular spring 1 contact spring 

| Spring Type (check one): 0 cave Climnocrene —_L rheochrene 0) mound-form _[] heleocrene | 

l WH hillslope _(] gushette OI hanging garden [1] exposure U1 hypocrene i 

| Spring type and orifice comments: . { ; . . j — 

| Nanton Gantnitg ho valved” (~ soa upsiveam | 
weep ee tN 

i 

SPRING CHANNEL CHARACTERIZATION __ _ __ 
Channel Present (check one) : ayes UO no Number of Channels: eh ¢ J ee a | | Meander Distance: (m) 

Flow Type (check one): D perennial C1 intermittent "}M ephemeral Channel Length: (m) Channel Slope: deg. 

Channel Width (m) Channel Depth (m) 

ss 
Channel profile comments: , : s , i wo H 

| p ~ a Ae 2 fe! hart peed lege fifa “ LOA EK ited 
Crrtnny POA oi COT ¢ “ / 

f ¥ | 

“ 

| 
i 

Channel substrate comments: e . . A mae wr) Teta if f 
“ ” Sad ped wife depos? Tate on vel | iti : | 

| Channel Type: (J spring discharge dominated PX rn-oft dominated [] mixed 

| Channel Type Comments: , sie i i 
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SITE DESCRIPTION FORM 
SITE INFORMATION /PHOTOS 

y i ay 

Site Code: --S Site Name: SBo | } Date: » } Lo wl’ 

Surveyors SITEDES: GEO/H20/CLIM: VEG: =} + S Up. Dy ah eee” INVERTS: 

Start time: End Time: USGS quad map: State: Ownership: NPS BLM USF: Private ) 

Access Description: 
ae 

Photos Taken: Dyes 0 no Camera Name and Model: Photo Kind (circle one): film(NCPN) digital(SCPN) 

Extra Photo Log Sheet Used: 0 yes 0 no 

Photo Relocation Comments: 

Photo Relocation Comments 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

*Note: Photo Type Choices: Site; Landscape, Feature, Fieldwork, Fauna, Vegetation, Disturbance, Other 

CLIMATE 

Wind Code (enter number): 

[0=calm; 1 = smoke drifts, 2 = light breeze; 3 = breeze with constant motion; 4 = sm branches move, dust rises; 5 = small trees sway; 6 = Ig branches moving, wind whistling] 

Rain Code (enter number): [0=norain; 1 = mist or fog; 2= light drizzle; 3 = lightrain; 4 = heavy rain; 5 = snow] 

Cloud Cover (enter number): Air Temperature: % % % 

SITE ENVIRONMENTAL DESCRIPTION __ _ 

Aspect: __ deg. Slope: ___deg. Slope variability (check one): A high O medium DO low UO none 

Site Area (check one) 1 <2m? ( 2-10m? A 10-100 m? 1100-1000 m2. 1 0.1-1ha (11-10ha JA10-100ha 0 >100 ha 

Another spring within 500 m: yes 0 no Other riparian vegetation within 500m: O yes B no : 

Landscape context comments: : ie _t , } ; £ 

Wun’ tS spt ek 4 chan ueege BAL EM CRiGA Re Opt Sok 

Curis eth” ey Vues’ meee = f See | 

arkalte Said ws cidediey Succtingins Spores YWaice 
4 } ¢ ‘ x ( 4 
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VEGETATION SURVEY FORM 

SITE CODE: --S SITE NAME: DATE: 

Class 

| 6 | inundated | standing waterinsol 

re [mmr Ts Taeane [eomtyenimemangees [2 [ee [am C m 5 saturated completely wet, no standing water 2 Silt Not visible, gri 

fs awoam [+ lat —[rtemareie [2 [nasa [ila S shrub (0-4 m soil easily sticks together 3 Sand (0.06-2 mm ladybug size 

| |4___| Fine gravel (2-15 mm) __| Ladybugto marble 

[a femmes | 2 [moe [aeotcotgnnn [slam [yates moss/surface cover 2 moist like after a light rain 5 mm Marble to tennis ball 

[6 __| Cobble (65-250 mm) _| Tennis ball to basketball_ ‘ 

[8 | Bedrock | Latgerthanacar 
| 6 | Dominant (295%) | 2 | Uncommon (1-10%) dT WW Wood S——s~dCAnyssizes = | 

| 4 | Common (25-50%) | 0 | Rare (<<1%, fewindividuals 
3__[_< common (10-25%) prot Tether 

a ee 

pe .._] 
po 
po 
po 
po 
po 
po 
po 
po 
po 
po 
po 
po 
po ff 
po 
po 
po 
po 
po 
po EO 
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SITE DESCRIPTION FORM 

SITE CODE: =- 5) SITE NAME: Lez of fhas DATE: «\ | iw TL 

Landform/Geomorphic Surface Characterization 

Surface Subtype Proportion Slope Slope Variability Surface Subtype Proportion Slope Slope Variability 

Type Code # (total=100%) (deg:) (high, med, low) Type Code # (total=100%) (deg.) (high, med, low) 

veonnnrmnnnnnl HEP corer ae SE Ls IO SE Nett esas wnannanananindunanannnefsmmuenennasinant pennenenencundeatantnaninenimnene 
epee Eee Ooms : : i i : i 

Codes: BW= backwall SB=sloping bedrock CS= colluvial slope; C=cave, CH=channel; HGC=hi gradient cienega, LGC= lo gradient cienega; SM=spring mound; PL=pook TE=Terrace; 

TU=tunnel; MAD=madicolous flow, OTH=other 

Habitats (check all that apply): [] cave Dlorifice  O hyporheic 1 wet wall O madicolous ( spray zone U) pool Li stream 

Ocienega O hillslope O meadow Liriparian ( barrenrock ‘Fkupland (0 other (describe): 

Site Environmental Comments: ; 

Channel ore ohana d . . a ; 

Wiside has vend bile vegextioner Wa fT eT Ply Oe ES 

Sone “Serine CPneynlasie, based ore command’ eohcrnerte leaewe te : 

Solar Radiation: 
Sunrise: J F M A M J J A s oO N D. 
Sunset: J Ie M. A M J J A Ss O°. N D. 

SITE CONDITION AND LAND USE _ __ 

Overall site condition and disturbance (check appropriate boxes): 1 pristine natural disturbance —_L anthropogenic disturbance 

Natural Disturbance (if box is checked above, then indicate the types of natural disturbance present on the site): 

O recent flooding O] windthrow OU native ungulate grazing L insect disturbance L other (describe): 

Anthropogenic Disturbance (if box is checked above, then indicate the type$ of anthropogenic disturbance present on the site): 

O roads/OHV trails D hiking trails O recreation use A flow modification ( livestock grazing Bbictoric human occupation/use 

U prehistoric human occupation/use (1 other (describe): 

Site disturbance comments (use to describe all disturbance other than flow modification): : 

Univgieved ch eters Toad. tb errtaaed ring he 

Flow Modification (if box checked above, enter ‘PRE’ or ‘POST’ in applicable fields): O none xo pipe diversion dam diversion 

open trough/tank pumping encasement excavation sealed cracks other (describe in comments) 

Impact on flow (check appropriate box): O none DO slowed L stopped Prerouted O increased 

Flow modification comments: /* i A Saf ub ec 4 BN be Vk ¢ GAGHA of “ee. ee He 
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SITE DESCRIPTION FORM 

S Ou\ I o> j “ 1 ee 
SITE CODE: = |S SITENAME: J.€0@¢ 6 C4: pate: i & ALT 

AMPHIBIAN AND OTHER WILDLIFE OBSERVATION 

Amphibians Survey Conducted: () yes Ano 

Amphibian Comments: ' | , y 

BS eae Otfawllaet SCO In IAUN Athed pita op Ot CL VO 

Wildlife Observations - (check which groups were directly observed on the site): 

Bird O Mammal O Reptile 

Wildlife Comments (use this field to document species observed and indirect evidence of bird, mammal and reptile presence/use): 

; deer WwotKs , 
TOCECo® WE § 

{~ S$. yt g 

- Owk Oied LA wen, 
hula ARGU CER eons 
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SITE DESCRIPTION FORM a 

f SITE SKETCH MAP Site Code: SBo1 |_s Site Name: ere 
; , ‘ oY AD u Pa pa ea Se afi aan aa otpag pie ee nahn — pf G aaa 

Pee pti ttt tt tt AAO Pity Ty aT er 
CSE ere lia a a ae | came geo ea ie [ae Ll ae 
ee ee eee eee ee eee ee ate tf lg | IE |} a | ee | Oe ee nL 
Ppt Pee ect OTS I a Sa rer as et 
celal = (cu co eae ea ea oa Gm eal ee pe ete 4 ; Se [areal em 
Cm crce CEE EERE EEE EEEF BREESE HES st en ta NS Coe a | 
Be SSPE eee ot 
|_| ' Ll | | wel | | | Ff } i ! LSS ow Lo Hock reece ee EE ep et | \ a {ot ! | Vir a | It I \ [ee beet eer ae ee ee Dmige se ee ieee ee 
SCRE E EEE EE seit ee CEEE REE EERE EEE EER EEE Ee SSR eo cet ci eee HH EEE ip eee eee ee ett 
| eee ee ee Ao ee hy To Pao booth ae ae ian: salen ail 2 fe eee Bees sss eee 

i ii La! ee le a a | | er anne Lo ee ale anche i 4 joi | Po ia Cee ee cS Oe |e I CORRS CES eee Eee SOT bo PST SSE CECE EAS EERE EEF EE EEE EE EE CEE ER BH 
fsa {i eo { } pe } [Sree aren | i { i i ee { — le | on | 

Eo i CEE CATE ee Pe Cr 
A| { 1\ | | Ze ea | 1 | i Te io ~ ; of fee et Ss Sit i 2 POSE | 

(FREER ECE SCC eee | Lt I7LLCEEL We COO EE Coit Lio Cer ~ —_ I Ta a ToT —}— t a i a ln an cians oat al A Pet | at 
Se ee Lo oe Se tp pet yi | } ! ii \ i | { | {4 | Pl IS i Peer ee He 
Ht 
[ee eee ee ele ee eee Oe ea oe COCE CES eee reece gl i oe pe Lo ee Se ae ae eee eee eee ee mee eae See ea, ee = (is es GDF Gan (nee a ce 
iit i | Pee Jeane aS rt f f pop yrs Pt tT Litittitiititit tit ti ye Petre iP Pet Pit PPP 

SKETCH MAP CODES: WQ = water quality measurement site PP = photopoint (w/#) OR = spring orifice PO = paleo-orifice CH = channel 
DI = discharge measurement site GPS = GPS reading site PL = pool location FM = flow modification SR = solar radiation reading site 
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: VEGETATION SURVEY FORM 

SITE CODE? ol Ss SITE NAME: kL opnee otk DATE: _\3° 2 {Ge 

Class [code | cissname |code | tome | petntion | code [ctassname | betton ————_| 
| 6 [inundated [standing water insol | 

Lc fe | [eed |oeeentcommmemel |e lee ieee, gate | Cc m) saturated completely wet, no standing water 2 Not visible, grit [s famean | |e [etemeensne [sl eenaaraem [soot soil easily sticks together Sand (0.06-2 mm) ladybug size 

| [herbaceous | 3 [damp | moderate moisture 4 | Fine gravel @-15mm) | Ladybug to marble | Fo [onnncen | 2 it [eatestoeae |e [ea [ante moss/surface cover like after a light rain mm) Marble to tennis ball 

| 1 [ary | no moisture, soiteasily separates | 6 | Cobble (65.250 mm) | Tennis ball to basketball_| 

|code | ciassName | code | className | Bedrock | Largerthanacar | 
| 6 | Dominant 95%) [2 [Uncommon (110%) TW Wood i Anysize CS 
| 5 | Abundant (60-25%) | 1 | Occasional(<i%) 
| 4 | Common @5-50%) | 0 | Rare(<<1%,fewindviduals SL Sol | Mineralsol 
| 3 [<common ozs | [or fotmer —————*d Use comments rela | 

Pp insta coe Ts 
| Geomorphic Surface Type | tT | c | s |» |» | A | pi p2ts tats fe Tr Ts Tw] u [st [occ | 
poe aCe eae 
PCsS-fF TG a Ta Ta ae Ss Ss Sel eae 
|p Chef Ufa RSs TS ae ee fe 
po 
po 
poe 

a aa Se ee ea a eae ee 
es ee) 0 ee ee ee ee 
a a a | || 
po 
poe 
po 
po 
_ SE Ss ae ee eee ee ee ee eee 

SS Se ae ee ee ee ee ee ee ee ee 
ee ee a a ae ee 

a ee | ee ee 
po 
po 
po est 
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VEGETATION SURVEY FORM 

C Rey) | 7 
SITE CODE: oh l= s SITE NAME: i DATE? ( 

VEGETATION SPECIES FORM A OF oA . START TIME END TIME 

Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for each species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, 
nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher 
collections were made. 

Full Scientific Name Unknown Species Code le Voucher? — ID Coll? 

r—————iL (ss | an | | (NS | | | AO | | v v 

AneMne avbrAicana | te oT TT OT OT 
[Ageia otyposeaiaig | CP OT Th mT TP 
lAynphicatpack beactecta [oT GT rr 
[Accum dee 
[Aster Saereghu lias Pe ae 
(Corpus trolinana PP 
[Cacey ponsyWance 0 Pa 
2 | SD | V8 || | SN] | |S | | | | | | | 
iGalonn tritisind |p SS SSS eS eee eee 
[Wickebia virgins 
\seoucum bileoelun Pa 
Havsemelis ueeatatane PT 
hen tern, Constr fe 
Maianthemum tanadeiae [Te 

po 
Osfrun Viteiqa@ee | EE Pele aS ee a eee ee 
Oxelis stele ol eee 
lPhalacss avundnnce@e fa 
ivins eoinemciu, Oe Se eee eee eee ee 

foloenty an pubeseins [oe Pe 
[Rhis te phing ae 
[Ribos wWissourtensis [a 
Solan clulen wara fd 

Tet itm grand) Clee ae 

| Geomorphic Surface TypeCode 
| Code _| Name [Code [Name 

| 6 | Dominant | 95% cover | 2 | Uncommon | 1-10% cover_| || BW Backwalll 
| 5 | Abundant | 50-95% cover | 1 | Occasional | <1% cover | | SB Sloping Bedrock [| PL_—[ Pool = 
[| 4 [Common | 25-50% cover | 0 | Rare | fewindividuals | [| CS | Colluvial Slope | TE {Terrace 
[__ 3 ['Somewhatcommon | 10-25%cover [TP Pave TU Tunnel 

[CH [ Channel_ | = MAD __|_Unfocused Madicolous Flow 

a a I HGC Cienega __ 

Tce eee | LGC Cienega



‘ Renee 

~ oun eee +: pr ake | 
— 4." VEGETATION SURVEY FORM : 

Kol le: ae) (a ¥ ae a 
SITE CODE: [-- S SITENAME? _ +-©04-6 90) CRN DATE: _ sj |e 4 (Ola 

VEGETATION SPECIES FORM __/ _ OF “aX starttime _| 3) 20 enptime__[7? »/5 

Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for each species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, 
nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher 
collections were made. x 

Full Scientific Name we ee Unknown Species Code Revell ST P| oP yet | Tt TL Vase? ID om 

parnbucus caradonpig | TET OT OTT TT 
PSowrspurug Cosemouen Po UT ET 
Eula caveus PB 
ovestioves Gapgwacg 
Wits cipocia, FP POT 
POnockin sowatgiity fe 
eo etedini Po Pe 

| Gerber wetultn fT 
| PactRewo tissues inuria Po Te Po TT fT PP PP TT 
PAcom socciacom, OP a ea 
| Pro ie ggnnculjwmcy [a PT 
PEystry patna 9 Po 
PSdidoen se 
| Freeatio “virgindome 7 

Prien dievee 
Aiwus rubra Pe 

Revnuia Viena Pe 
Cuupncias pre Pa 
Rurbua occ devtagis Pa re 
Cirtaen Lutetiane a 
Tetaxarum S6Gjcmaie To Pt Te 
Gein (on bdeven 7 OT TT 
Brachvelyirum erection f UO 
Filta ovedricang ef 

| Geomorphic Surface TypeCode 
| Number | ClassName ‘| Definition _(| Number _[ClassName | Definition | | Code [Name | Code [Name 
| 6 [Dominant | 295% cover [2 Uncommon | 4-10% cover | | BW | Backwall_— | SM SpringMound 
| 5 | Abundant 50-95% cover [| 4 ‘| Occasional | <1%cover__| | SB Sloping Bedrock | PL | Pool 
[| 4 [Common __ | 25-50% cover | 0 | Rare | fewindividuals | [| CS | ColluvialSiope [TE | Terrace 

[3 |Somewhatcommon | 10-25%cover [TP Cave tune! 
J CH [Channel _— | MAD __| Unfocused Madicolous Flow _ | eee | | HGC Cienega 

a LGC Cienega



¢ Co a 

Lb VEGETATION SURVEY FORM 

SITE CODE: SB |. Ss SITE NAME: . DATE: - 

VEGETATION SPECIES FORM OF START TIME : END TIME 

Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for exch species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, 
nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher 
collections were made. 

Cover Class py geomorphic surface type (enter one value for each surface code) Was Collection Made ? 

Unknown Species Code Voucher? ID Coll? 
, 

v v 

tee 
Ma a er __ 
ei a ee eae 

Ribee wissovi fuze [ae rr 
Poly airmatinnm punpene® [te TT rE rd hr hr Ud CY 

Caen od 

LCRe arated fuapedi fat PT rr rp 

Cc aa ee ee aS ee ee eee eee 
: i aa aa ea ee 

Wl stveptopeg of 

Prominence scale for estimating vegetation and substrate cover : | Geomorphic SurfaceTypeCode—“sSsSsSSSCSCSCSC(C(NNCNCO#®CW | Number |ClassName | Definition (| Number | ClassName __| Definition | __Code [Name] Code [Name SSCS | 6 | Dominant | 95% cover [2 | Uncommon _—‘| 1-10% cover_| [_ BW | Backwall | SM | Spring Mound | 5 [Abundant | 50-95% cover | 1 —*| Occasional___| <1% cover [SB | Sloping Bedrock | PL Pool Cd 3 een | ee cover fo are Fre ini | __ cs | ColluvialSiope [TE si Terrace SCSCSC=*d [3 | Somewhatcommon | 40-25%cover | | SCSC=*d Po cf Cave Uf tunnel Cd 
We “O48 J CH [Channel| MAD _Unfocused Madicolous Flow _| aaa [ee See fe ‘ (Gaeo | I HGC renege — 

Ragecon vorgeninn 2 | co feng ™ TP Brinpbvens pale | 
. 

tiie &
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2YO° 
VEGETATION SURVEY FORM 

SITE CODE: ¢ ROL). s SITE NAME: ; DATE: ~ 

VEGETATION SPECIES FORM OF START TIME . END TIME 

Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for each species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, 

nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher 
collections were made. 

Cover Class by geomorphic surface type (enter one value for each surface code) Was Collection Made ? 

Unknown Species Code | | YT] | | | ft tt ty] Voucher? — ID Coll? 
v v 

t, | ete NCA oe cece eae | ee 
vy Ai brtiipAbie  $%\{ St ff f fof ty tT Tp 
ye Levine trieGue bovis Topo 
YL REROMOM cvdtic eran UP 
Ren a 

\Pirbeoe fisrkbonn,  $.(| — | fT fT yt py typ 
C8 fothponiseees Y fi 
A [Riubeesidames 0 Pe 

ekg 
KGuWaee - $+ ed || 
Lbowe Mor f GC a 

TL Pahiawtcewend 
4 hag 

A aioe 

22 | Se | | | | | | | | | | | | 

4 [Alcea Sacco 

a Prominence scale for estimating vegetation and substrate cover [| GeomorphicSurfaceTypeCode———“(‘“‘“S*S™SC*™*™*™*™;™;™;™;™;!CCCidCS 
| Number [ClassName [Definition | Number | ClassName | Definition | Code [Name Code [Name 
[3 pemimant_{ 295% cover__{_2_{ Uncommen _{ 1-103 caver J BW Backwall | SM SpringMound 

[| 5 | Abundant | 50-95% cover | 1 Occasional | <1% cover J SB__| Sloping Bedrock [| PL | Pool 
| 4 [Common | 25-50% cover [| 0 [Rare | fewindividuals | [CS | Colluvial Slope | TE [Terrace 
[__3 |Somewhatcommon | 10-25%cover [| . PoC Cave TU Tunnel 

J CH | Channel | MAD | Unfocused Madicolous Flow __| 

ee a eee 2¢ ce Mee Weae: , of LGC Cienega 

Seer ann) warn a» Ha : 
| Cente nay atte
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wy? ¢ Bh : : a Pa a t oe .. YS RD HW PAPCO EL EO Pi MIT So | 
“Xp - 330 AZO é rn, . VEGETATION SURVEY FORM i [ . 

WFo5  |SO 6 SB l/ Lae p ot Mol DC SIA ~ sITECopE: be@ki¢ --s SITE NAME: 0 Ge ork pate: | Atssds l G| be M4 4, 2870 é 
N Re os VEGETATION SPECIES FORM OF srarttme 13830 _ expiime__| IS W 88, 6 GO 26 

Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for each species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, d nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher 5 collections were made. . 

(fa mv mmnnenentaenmnteantae [wooo Ky Unknown Species Code | Bw) eL | | | | Voucher? ID Coll? 
a dtl tate ei R C5} cH] eL v v 
> jgombetud faye Atwsesf eT UT TE TT Ph rTP 
er ficen plates Pe de i dr \ Daath og a sor 

new Dod penuh rs 
Vis ee de a a 

Geert oe ViGuatheetedeaed wots fT 2 rr 

revel ft oe 

Post aagehcdoge SNS rs , (erbege dp sie oe 
3 [Eagsa ape ting Oe To 
T [Solid ee 

; [Barbud depo a op 

| GeomorphicSurfaceTypeCode TT COC~—CSCSY [Number [ClassName ____—i| Definition ‘| Number | GlassName | Definition |___Code [Name sd Code [Name OS™~S [| 6 | Dominant | 95% cover | 2 | Uncommon | 1-10% cover | 8W —_['Backwail | S| Spring Mound | 5 | Abundant | 50-95% cover | 1 —*| Occasional____| <1% cover | SB [ Sloping Bedrock [PL | Pool = SSSCSC*d | 4 [Common | 25-50% cover [0 | Rare —————~*:‘fewiindvidualls | cs | ColluvialSiope | TE «(| Terrace SSCS [__3 _['Somewhatcommon [10-25% cover, [| SC*d Joc Cave TU tunnel Cid 
J CH [Channel| MAD Unfocused Madicolous Flow __| mre rare l HGC Cienega ~wegt mea/on Pe ee LGC Cienega
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GPS AND GEOMORPHOLOGY DATASHEET 

site cope: §ROl 5 -s SITE NAME: DATE: ue 
Pe. 

LOCATION - GPS _(Take one reading at centroid of site START TIME __ ce % | S _END TIME __ —— 

| UTM’s from (check one): [1] Map [J GPS Datum NAD 83 Zone: GPS Name and Model: | 

a H YorN I 

GEOLOGIC UNIT DESCRIPTION * _ ss : — : a 

| Geologic Unit Name Jo Source Geologic Unit | | Site Geologic Unit Geologic Unit Comments: 
Woe aA 8 COMB C* | Code Code | 

| Rock'Sample Taken: [ 1[ TTT 
| tye fn [2] 2, 

ee ee 
| Rock Type and Rock Subtype for Primary Geologic Unit l Rock Type Characterization forPrimary Geologic Unit _ | 

| (check one box for primary type and one box for primary subtype) | 

I— ae 

] C _mudstone | []  granodiorite (quartzite | Silt (not visible to eye, but gritty) oO oblong 

a ote | 
| 0 sandstone | 1 gabbro | Oo schist | Fine Gravel (2-15mm, lady bug to marble) | 

1 [1 conglomerate [] _ peridotite | oO gneiss | Coarse Gravel (15-65mm, marble to tennis ball) rientation | 

} limestone | O thyolite Carbonate | Cobble (65-250mm, tennis ball to basketball) oO imbrication | 

| cx dolomite Clyes Ono | Boulder (>250mm, basketball to car) fy random tf 
i . = i zz 

: (andesite Strike 0 I Rock Color. ' ft] other | 
3 re 2.08! H 4% foul] Bo | amet] | BYE nel 

Rock type comments: 

EMERGENCE ENVIRONMENT DESCRIPTION eo __ __ __ — 

Emergence Environment (check one): [] cave [{ sub-aerial [] subaqueous-lentic (J subaqueous-lotic 1 other (describe in comments) | 

~ Emergence environment ¢ omments; eery MALL ORO Mt) take!” SL 
if, Pepe oN ae AOTC? CEMA. We eee i fe 3” CPANG DevetCr ey (ATO S va 

__ - ee __. _ 
! Subaerial Emergence Setting (ck one): (J channel ( floodplain Li terrace O) canyon wall (] prairie [J mountain side other (please describe) 

Emergence Substrate Character (check one): ] organic ooze [silt [) sand NYrrock U other (describe): 

FLOW FORCING MECHANISMS 

Flow Forcing Type (check one): [@ gravity [i artesian (geothermal Li natural pressure [1 anthropogenic pressure [1 undetermined | 

Flow forcing mechanism comments: = = on 
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C fol GPS AND GEOMORPHOLOGY DATASHEET 

SITE CODE: -_ SITE NAME: DATE: 

SPRING TYPE AND ORIFICE CHARACTERIZATION 

Orifice Number (check one): hf single O multiple 

Orifice Geomorphic Type (check one): UO seepage/filtration spring Precre spring CO tubular spring Wontact spring 

| Spring Type (check one): OU cave Cllimnocrene ‘1 rheochrene UO mound-form _[) heleocrene 

[Xhillslope _[] gushette (] hanging garden [1] exposure () hypocrene 

Sprin; and orifice comments: Ld Cio f Amteyatey PUY tier: OBA | 

| . | 

SPRING CHANNEL CHARACTERIZATION _ : __ __ 

Channel Present (check one): [Xyes U no Number of Channels: _= | Meander Distance: 7 (m) 

1 Flow Type (check one): L] perennial L intermittent Phephemeral Channel Length: oi 2? (m) Channel Slope: (= ae 

| Channel Width (m) a= Depth (m) 

Veh 0.3 — —— —— | Se —— ae eee | 

| Channel profile comments; 5 oo i) if sop Ee ye, aoe eo Z, per yet ps 

| Se TL, SOR CU PUM TERM SRTES oA WIE LTRAT bo 
[ie Se a J) StOPP ry, ihe 4k pe Lt ey fe 
| - Py S30) mw Dpows JLUFE j 0-3™M WIDE G LIME c rw | 

i 7 “yr 4 4 Mrs: yo aereo RY Sif eu | 

a | Dow RBC PATH & 15 WEL ecep Br veyicle ROY 
3 

Channel substrate comments: G! f VEL CMAMME } FA Torautd 4 te] \ li ipe ; S| 

EF) rrucloins pen Ct De A ae : “4 
POC) PAG J Gall AVE? CR 1. vdeo os | 
Meee Ye tA WIC Cy LAI | 4 Aare oy yn Fe | 

fe /TN Ove CV RREUEU ToL AY | ATG Lh 1G i De It Té 

m port ie acttO j ~*~ “ 
“sh TUD RTI UA 

Channel Type: [Xspring discharge dominated [] run-off dominated [1 mixed 

Channel Type Comments: 
i 
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SITE DESCRIPTION SQ. 

. 
em f\i 

ors ite Name: OWA 
"| \ 

| CP s Site Name: _ a a 
ee 

— Ut H MAP Site Code: Sane b~ pthread VE a Al Stat PTT] (a 

SITE SKETC 
pep gt alte rT]? Ve ee eee 

a : 

= =o eee ff ph fii tt separated 
ie Rape Pe Tt | See a a aa os Joe Pea oe oe 2 

ta Pct fe ted ie fee aoe ar soe cs nn Lt 

ee hea. Cente ee pes 
or ae a 

LL a ee fof te eon 
wf 

lobe tet amen iesiameitn ashi is ta Tt pvt Spear hy eat ty tt 

ee ee 7 FP ay \ | i = a al aaa ae ee eee et i) i 

Pitt aa an aaa a an ac | eels pote pe ec te aS eee 

Pol dia aap | are t ; bt | t | ‘cial arlene te 
a: pease aes ape 

| Lea 

ito 7 op i a i || ee! ie ae to wim | 

mT 4 eas (ioe ee ee | fi ee eee ") © Pe 4 i | | See | 

ee oe || vob rt hott td a TOTP TETAS 

rf ya pet waa 
ee i wh eet ect ented Piet {| ft | opm 

TLE LOE 
ae SS | gee 

Co pene ee ee pe io ee Soe pe po pj ft | tte | 
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ae i fie te so penetrate bey ep ii 
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‘1 ale (a Seale ari led ee 

amie Te on ae eee So 
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Pit 
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SSeS Pes a a ies] , eee tt io ee ee 
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| a a nn ie ee ee Lies ieee Testis emcee 
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ee a 
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Ee ee eee Paces a il || eee ee 
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ee 
p = photopoint (wit) OR = spring orifice IM = flow modification SR = solar radia! 

a 
Wa = water quality measurement site PP = photop: ding site PL = pool location Fl 

SSEUNelnI MIA eleleh zs DI = discharge measurement site GPS = GPS reading s 
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SITE DESCRIPTION FORM 
SITE INFORMATION /PHOTOS ___ 

\ , 
° . GO Aen 

ie code BL3- Ss Site Name: Date: _- \ \_ 4 aye 

. S ey \, Wa. 
Surveyors SITEDES: GEO/H20/CLIM: mee LA 5 DA GAMNVERTS: sion 6 ANC 

v & ¢ 

Start time: End Time: USGS quad map: State: Ownership: NPS BLM USFS Private 

Photos Taken: [] yes 0 no Camera Name and Model: Photo Kind (circle one): film (NCPN) digital(SCPN) 

Extra Photo Log Sheet Used: 0 yes 0 no 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

*Note: Photo Type Choices: Site; Landscape, Feature, Fieldwork, Fauna, Vegetation, Disturbance, Other _ 

CLIMATE 

Wind Code (enter number): 

[0=calm; 1= smoke drifts; 2 = light breeze; 3 = breeze with constant motion; 4 = sm branches move, dust rises; 5 = small trees sway; 6 = Ig branches moving, wind whistling] 

Rain Code (enter number): [0=norain; 1 = mist or fog; 2= light drizzle; 3 = light rain, 4 = heavy rain; 5 = snow] 

Cloud Cover (enter number): Air Temperature: % % % 

SITE ENVIRONMENTAL DESCRIPTION ____ 

Aspect: deg. Slope: deg. Slope variability (check one): 0) high*fQ medium DO low CO none 

Site Area (check one) 0 <2m? (2-10m? 0 10-100m? §4J00-1,000m? O0.1-1ha O1-10ha [1 10-100ha DO >100ha 

Another spring within 500 m: is yes 1) no Other riparian vegetation within 500m: yes 0 no 

Landscape context comments: Ty p a /p A GdhiS ALES A <foom wes 

Dy <loopm NW ror’ ett é “4 

ie Ce ee 
= OVbe une lend [Oe cae ether eveh uitiin U plow pppsrG Wied 

\ 4 ¢ 
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(2 SITE DESCRIPTION FORM 

SITE CODE: we Ss SITE NAME: DATE: J \ 4 RB 

Landform/Geomorphic Surface Characterization 

Surface Subtype Proportion Slope Slope Variability Surface Subtype Proportion Slope Slope Variability 

Type Code # (total=100%) (deg.) (high, med, low) Type Code # (total=100%) (deg.) (high, med, low) 

7 : 4 D Hi vs ; : H : 

CB wge 23h oo i 4. LON i : : i 

MCSA ee Soe ee ee 

Codes: BW= backwall; SB=sloping bedrock CS= colluvial slope; Czcave, CH=channel; HGC=hi gradient Gienega; LGC= lo gradient cienega; SM=spring mound; PL=pool, TE=Terrace; 

TU=tunnel, MAD=madicolous flow, OTH=other 

Habitats (check all that apply): (cave Dorifice  O hyporheic 0) wet wall O madicolous O spray zone Apool 0 stream 

PGcienega CO hillslope 0 meadow (riparian 1 barren rock Qpaupland O other (describe): 

Site Envjronmental Comments: , 

yd eadoys TETY Sele BHO ne 
Qed - lot ew ey Sth [eB tad 
ey ee Se 

Jon ’ b 2 

Solar Radiation: 

Sunrise: J EF M A M J J A Ss oO N D. 

Sunset: J F M A M J v A Ss oO N D. 

SITE CONDITION AND LAND USE __ ——————————E—EEE 

Overall site condition and disturbance (check appropriate boxes): O pristine O natural disturbance \¥ anthropogenic disturbance 

Natural Disturbance (if box is checked above, then indicate the types of natural disturbance present on the site): 

OG recent flooding O windthrow CU native ungulate grazing [) insect disturbance O other (describe): 

Anthropogenic Disturbance (if box is checked above, then indicate the types of anthropogenic disturbance present on the site): 

4 roads/OHV trails W hiking trails W recreation use Plow modification (1 livestock grazing WA historie human occupation/use 

O prehistoric human occupation/use [other (describe): 

Site disturbance comments (use to describe all disturbance other than flow modification): _, | A 12 

a , ] hope nA ey lo) am Cole AES lA me ag heh fb 

Tia hee it ng Cihede jee | jet leveks TO FenGus VAUS ae Pet Pa Nit 
oie fs ¢ 2 Sh so aes 

thik bewing ra Ip CieMigae , . , 2 lt f 
i n if Defi ~ westln Ok abe oof 5 , ‘ Fou po dak tame 

STON] weds ii. Whar Bboye | ihe A LCL ON aeti ae : 

AN ee : AA cee * ah 2 Si das ban Oe Ady CAA LOD 
MUTE ALS be . Yeods uirhin (eC wm pV Gh OT ORR Uae et ee 

C ‘ hike [biking tart “ah Noo Ae i hannct fy mel, 

Flow Modification (if box checked above, enter “PRE’ or ‘POST? in applicable fields): O none pipe diversion dam diversion 

open trough/tank pumping encasement yd excavation sealed cracks x other (describe in comments) 

Impact on flow (check appropriate box): O none [1 slowed LI stopped WQ rerouted O increased 

macnn eneeeeneeennnnnnnennanennnnnnnnnnnnnnanaaennenanananmnnananeanenannannnaaeen enn tae a nenpen en Gan ee mae 

Flow modification comments: _{) {10 ilar Pett iA Wkead /Fier red with, OSelecht Ah Foe eS, 
x = i : Cc © 

AL tang e€ Suauen, ere unone Vine ce eY Ocet 
es Won : = d \ 
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VEGETATION SURVEY FORM 

sitecope: Ul) GR--s SITE NAME? DATE? S \_ 4 066 

[vegstatscnsses | solloisure cusses (opivem) [| swan Gang 
jeode |oussname [code [name | etnton code [eusenane | oetaton | | 6 | inundated [standing waterinsoil [1 ‘| Clay —————__| Notvisible, smooth] 
pee eS EO areal Brees arcs erences (oa a eee, gy c m) saturated completely wet, no standing water Not visible, gri fs lemesn [+ fur [temnavsesie [2 leesoatean [tener | soil easily sticks together 3 Sand (0.06-2 mm) ladybug size | [herbaceous [3 | damp | moderate moisture ————‘([.4 | Fine gravel @-15 mm) | Ladybug to marble | Fa [omacensnn [2 [oot aestrastuon Le [sa [ese enren — moss/surface cover like after a light rain mm) Marble to tennis ball 
| A [aquatic sary no moisture, soi easiy separates | 6 | Cobble 65.250 mm) | Tennis bal to besketbai | 

[code | className [code [ciassName (dB | Betrock | argerthanacar | | 6 | Dominant 95%) | 2 | Uncommon (110%) Sd WO | Wood SSS Any size | 5 | Abundant 60-25%) | 1 | Occasional(<i%) SSSC*@ 
| 4 | common 25-50%) | 0 | Rare (<<1%,fewindividuats ———————*'St_| Soll _y sents) [Mineraisol I | 3 [<commonao2s [| «for omer Sd Use commento] 
po veg strsta cover id 
| Geomorphic Surtace Type | + | c | s | u | m]a_ Pi t2ts—s Ts Te[T7Ts[wlu ls loum a i ee ae eee SEY eS (EO SO” 
ee ee pose UPS Ter p2-[2{2[ [ast 7 Tate 7 7 _ ee ae ee 
i Pp ee PT 

[| ee i a a 

ee ee a ee ee PT 
| ES SS Se a ee Se ee || | | | | Se See Se eS eee ss a ee ee ae ee ee a a ee ie ee ee ee a es a 

ee ee eee i a 
ee SS eee a a ee ee SS ee Se a ee ee ee ee ee ee a ee a ee ee 

AGS: Andi ae 
3



SROl SITE DESCRIPTION FORM 

SITE CODE: es s SITE NAME: pate: _. / ‘ 

AMPHIBIAN AND OTHER WILDLIFE OBSERVATION : 

Amphibians Survey Conducted: (1 yes no 

Amphibian Comments; oe 1 inet 5) ul p 4) stoves eft 

on 2 Separola visdy, ok oe S Rana clamianw chserve Aem sieve: 
Pook tse. 

Wildlife Observations - (check which groups were directly observed on the site): 

O Bird O Mammal O Reptile 
Wildlife Comments (use this field to document species observed and indirect evidence of bird, mammal and reptile presence/use): 

2005: APR 14 Page - 3



S (x R VEGETATION SURVEY FORM 

sitecope: |)) 6i2=s SITE NAME: pate: «| ff ACCO 
ay Ss) PE re $7) AK. 

VEGETATION SPECIES FORM. os OF Hw START TIME 2: ¢0 END TIME {yf + she 

Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for each species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, 
nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher 
collections were made. 

Unknown Species Code Re Voucher? ID Coll? onl [ely | PT tt tt tt [eer eg 
Pisocucum bisernitem Po py Te 
PVoiavticmum Pow dowece TP Ta PT 
PAcuieein fonndomadte Pa 
(Ninorciio moberetarpen Po TT Po 
POneye ayete Pe 
Piacavawum oCficsnale [a 
Plomiceru vbelia 0 PT 
Tria aeceene Pe 
Asoc tinadoves | Pot 
Arisaema, teiphviiaa PT 
PCratpecue op Pe 

Pose Slawta 
PSombecus cinerea Pe TT 

» LBéeci ome hedeseeoa TO 

OS Ped eee 
Ponan eee ee 
pt 
pe 
pe 
pe 
pT 
pe 
pe 

| Geomorphic SurfaceTypeCode 
[| Number | ClassName ____i| Definition _—| Number | ClassName | Definition | || Code [Name —————sd|~—SGode [Name SS~S™ 

[6 [Dominant >95% cover [2 | Uncommon | 1-10% cover_| | BW | Backwall | = SM___—'| SpringMound 
| 5 [Abundant | 50-95% cover [1 | Occasional | <1% cover | | SB“ ~~‘ SlopingBedrock (| ~=—PL__—'(| Pool = SSSCSC~*™ 
| 4 [Common | 25-50% cover | 0 | Rare | fewindividuals | | —CS_——=*|Colluvial Slope. «(| =O TE ‘| Terrace SSSSCSC~*™ 
[3 _['Somewhatcommon | 10-25%cover [J EC Cave SC*dEC STU C*d Tunnels, S—~—SCSY 

J cH [Channel| MAD | Unfocused Madicolous Flow _| Tee [eee . | HGC Cienega 

ie ee < LGC Cienega



ey Ro B VEGETATION SURVEY FORM 

sitecopE: //il) 6# --s SITE NAME? DATE: _- a LG Ste is we ia ee 
a bm es ae ra gay SErts €Obe VA Gt Ge, 

VEGETATION SPECIES FORM | oF a STARTTIME — / CO ENDTIME_j <7! 20 ia \ 

Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for each species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, 
nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher . 

solections were made oh swnel DUN £4 skalid Bett 4 Le, prendre Mae ee 

roomie toulet eel TT tT | tt tT pe ed] ect és [%cs v v 

ieee ee ee ee ee Eee eee 
| Ira partiens Meaansis [Ta is PT 
ifAcineis Aeundicogtvae | sd | OT CT Cra TC OU 
[Cissiyns, og eVensrs ee eee 
Pfeibe wessbat PC ae 
a es ee eee 

[Aye ges eta a eee 
— [Prunus coertiee OP 
Pcevinus avesninema Pe 

[Reet Qieapedo OT 
Pphuin “accidertedes fo a 
[Rout ooieetadis TCU CE CT 
pars Ciperin CC Ce TT 

eS ————————ee———E————————EEE 

PSolanunn Auicamwar, | 
~ [eee yy oes UP 

tec oon dutefowe, TC 
pug parce ee 

' |eactedia Wennmens Tf fT fe TP 
~ yh perms 

V [Ge eee 
[Re beesin Actrmasitieh, TU 
Pie perks | 

| Geomorphic Surface TypeCode 
[Number |ClassName___—_—i|' Definition _—| Number | ClassName ‘| Definition | [| Code [| Name [| Code [| Name 
[6 | Dominant | 95% cover [| 2 | Uncommon | 1-10% cover_| | BW Backwall | SM SpringMound 
[5 | Abundant 50-95% cover | 1 | Occasional <t% cover | || ——SB__| SlopingBedrock [| PL [| Pool Ci 
[4 | Common | 25-50% cover | 0 | Rare | fewindividuals | [| CS | ColluvialSlope | TE Terrace 
[3 |Somewhatcommon [10-25%cover, [OT CE Cave TU Tunnel 

| —_cH [Channel| MAD__| "Unfocused Madicolous Flow _| 
re ; y z : 1 j a HGC. Cieneg 

Note. ab Wre F Sunvey Powaler Stantig si zee Cow Ona 

sose Abe De hale, 26 ok Lt pod : 
* FR SeGoyk aha nsé Nae GN we eras SS : ae se ue 

tot post teak ed ‘ Vega . hoot liLet, gdts COPIOUS TUM OTT Piet with TAliS 2 Sim Me 
i rs om EE € ‘ _ . . PSE z 1



. GPS AND GEOMORPHOLOGY DATASHEET 

ro ce far hy 

SITE CODE: -s SITE NAME: __* CO | DATE: __* f 4/90 

LOCATION - GPS _(Take one reading at centroid of site, cae __ START TIME _ ____— END TIME _ ee , 

UTM’s from (check one): [] Map 1 GPS Datum NAD 83 Zone: GPS Name and Model: | 

| —_ ee | 

YorN H 

[ne 

GEOLOGIC UNIT DESCRIPTION : ___ __ __ __ _ 

Geologic Unit Name Source Geologic Unit Site Geologic Unit Geologic Unit Comments: . = 

Code Code L osBa  bha lb AMEaS era 
| oa Meal PPO bore 

| Rock Sample Taken: | TT ARAY LET [ip AL ey 
| clyes Yo pap | 

Dn hee 
Rock Type and Rock Subtype for Primary Geologic Unit | Rock Type Characterization for Primary Geologic Unit | 

} (check one box for primary type and one box for primary subtype) | 

| (J mudstone | 1 granodiorite | quarzite | Silt (not visible to eye, but gritty) go oblong 

a oat 
 gabbro Yo schist | Fine Gravel (2-15mm, lady bug to marble) 

[—] conglomerate (__ peridotite Yo gneiss | Coarse Gravel (15-65mm, marble to tennis ball) Grain Orientation 

| limestone | (_ thyolite Carbonate | Cobble (65-250mm, tennis ball to basketball) oO imbrication 

| f° dolomite Olyes Ono | Boulder (>250mm, basketball to car) a random | 

ee ote } 

ae | 
5 Ty rs wa so Fev aie AL = Che sa astgd a Piast i ahs 

| aE Ee, UNSUle Cree as BSHEA PEGI AR og" PONG - poe ys 
1 Oe EA RAV UL LE (2 AG LORE TA COM ACT 

EMERGENCE ENVIRONMENT DESCRIPTION 7 _ _ _ ee 

Emergence Environment (check one): 0 cave (Wsub-aerial O Se 0 subaqueous-lotic ( other (describe in comments) 

ee ie Ont) F Woo POL bt Sei in te a:!*~*~S*~* 
. CY °) mergence environment a LH LG C Go mt OM FIG piece Ur rg l 

2 S 4 a a 1 oe 16 tg fics mw OU Bi) IN ru see ram! iu rh 
cin Sean tI 6 Dado ERCAT THI OCU AMY, gt Ce IG 

Ss iS OPOKG FLOUR FiO EE CAA 
Subaerial Emergence Setting (ck one): L] channel [J floodplain [1 terrace [] canyon wall (] prairie L) mountain side other (please describe) 

Emergence Substrate Character (check one): [Worganic ooze L silt Pasand O rock CO other (describe): 

FLOW FORCING MECHANISMS 

Flow Forcing Type (check one): LY¥gravity CO artesian UO geothermal Oi natural pressure (anthropogenic pressure (1) undetermined 

$$$ $$ << ee xs Se Pa eae 
Flow forcii echanism comments: 14 A417 Cutis Ae j * Vis c Chew bes so | 

TEMAS CRO BOLS ALON SOTHS BAST EDGES CF Fe | 
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Li GPS AND GEOMORPHOLOGY DATASHEET 

SITE CODE: ~ Zils SITE NAME: DATE: 

SPRING TYPE AND ORIFICE CHARACTERIZATION : 

Orifice Number (check one): L] single [multiple 

Orifice Geomorphic Type (check one): Wseepagelfitration spring ( fracture spring UC] tubular spring Ui contact spring | 

Spring Type (check one): U cave Cllimnocrene —_) rheochrene {1 mound-form _[] heleocrene 

[hillslope _ () gushette O hanging garden [1 exposure (J hypocrene | 

Spring type and orifice comments: _ snes 

| amps Soma GAaLe } 
GBS TREVICUO PA ee 

| H 

SPRING CHANNEL CHARACTERIZA IN ae 2 __ eae eee __ a ____ : 

} Channel Present (check one): S¥yes [1no || Number of Channels: bon || Meander Distance: (m) | 

Flow Type (check one): ){ perennial C intermittent ‘pf ephemeral | Channel Length: a Yaga) Channel Slope: deg. | 

| Channel Width (m) | Channel Depth (m) | 

| — LY a 
Channel profile comments: os eo hws | 

o 7 if wea, toe ag ap én a) a ee gogse? BINA , 
ie AHP vs p oh tee HA ef eet t “3 13 5 i> hs Pa & Gg 

| | 
| Channel substrate comments: af vie yy 1 

| Pi2vepeay Sbalh ledchigroe vec | . . 

| | 

Channel Type: X spring discharge dominated [] run-off dominated [] mixed | 

: LE. A yh BAG ims) oa Ah Channel Type Comments: D SCH Al6 FE TO L K WANE a Gr? T del/ to eqice’ } ft wh } 

AAT “35 Ae! ee gad By witilat?) CH ye Or yorus ( (Pete ‘bal ie AHE 20- ‘O8M OAF SY PHONE SLs G Ge STC Lag 
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. v ” 

SITE DESCRIPTION FORM 
SITE INFORMATION /PHOTOS _____ 

Site Code: -S Site Name: _~ CO } Dates.) L. / 2 O66 

i 
Surveyors SITEDES: GEO/H20/CLIM: VEG: INVERTS: 

Start time: End Time: USGS quad map: State: Ownership: NPS BLM USFS Private 

Photos Taken: 1] yes 0 no Camera Name and Model: Photo Kind (circle one): film(NCPN) digital(SCPN) 

Extra Photo Log Sheet Used: 0 yes 0 no 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

Photo Relocation Comments: 

*Note: Photo Type Choices: Site; Landscape, Feature, Fieldwork, Fauna, Vegetation, Disturbance, Other 

CLIMATE 

Wind Code (enter number): 

[0=calm; 1 = smoke drifts; 2 = light breeze; 3 = breeze with constant motion; 4= sm branches move, dust rises, 5 = small trees sway, 6 = Ig branches moving, wind whistling] 

Rain Code (enter number): [0 =no rain; 1 = mist or fog; 2 = light drizzle; 3 = light rain; 4 = heavy rain; 5 = snow] 

Cloud Cover (enter number): Air Temperature: % % % . 

SITE ENVIRONMENTAL DESCRIPTION 

Aspect: deg. Slope: deg. Slope variability (check one): O high 0 medium Falow O none 

Site Area (check one) 0<2m? (2-10m? 0 10-100m? [100-1,000m? O0.1-1ha WKl-10ha 1 10-100ha O >100ha ay, 
RA 

Another spring within 500 m: 0 yes Mno Other riparian vegetation within 500m: DO yes ft no 

Landscape context comments: a 1 

te ee v4 gone te «> i ¢. t 

. AN. hk 

parr of 
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‘ SITE DESCRIPTION FORM 

SCA ( Zh) A wai 
SITE CODE: --S SITE NAME: cr * fA DATE: ¢ | | UV, AEVY 

Landform/Geomorphic Surface Characterization 

Surface Subtype Proportion Slope Slope Variability Surface Subtype Proportion Slope Slope Variability 
Type Code # (total=100%) (deg.) (high, med, low) Type Code # (total=100%) (deg.) (high, med, low) 

ee ee SS 

Codes: BW= backwall SB=sloping bedrock CS= colluvial slope; C=cave; CH=channel; HGC=hi gradient Cienega, LGC= lo gradient cienega; SW=spring mound; PL=pool TE=Terrace; 
TU=tunnel; MAD=madicolous flow; OTH=other 

Habitats (check all that apply): [) cave Dlorifice © O hyporheic wet wall 0 madicolous (1 spray zone M pool fd stream 

O cienega UD hillslope & meadow Mriparian O barren rock Plupland O other (describe): 

Site Environmental Comments: , « 4 tec eae 4 g 
Sy Carine asf Ne SO ir £4 a A j bas ye Pub BA a Bolo, itd st of read 

. i \ t > 

Solar Radiation: 

Sunrise: J E M A M y J A Ss 0 N D. 
Sunset: J FE M A M J J A Ss oO N D 

SITE CONDITION AND LAND USE = 

Overall site condition and disturbance (check appropriate boxes): 1 pristine O natural disturbance Pranthropogenic disturbance 

Natural Disturbance (if box is checked above, then indicate the types of natural disturbance present on the site): 

U recent flooding O windthrow CO native ungulate grazing U insect disturbance [1 other (describe): 

Anthropogenic Disturbance (if box is checked above, then indicate the types of anthropogenic disturbance present on the site): 

i roads/OHV trails U hiking trails O recreationuse [ flow modification ( livestock grazing Daistoric human occupation/use 
O prehistoric human occupation/use (1 other (describe): 

Site disturbance comments (use to describe all disturbance other than flow modification): , . | 

4 i en he afi ern tae PN eee ee 
Yott fed Veldio pos SEO Ase ea IN 

6 
. } } rs ' / ae RIL ae | aa ie WLAK 

Te r kak 4 OME So) lay ak awh 2 Spry g d } / 

Flow Modification (if box checked above, enter ‘PRE’ or ‘POST’ in applicable fields): 0 none pipe diversion dam diversion 
open trough/tank pumping encasement excavation sealed cracks SpA other (describe in comments) 

Impact on flow (check appropriate box): C1 none O) slowed [ stopped JAkrerouted ( increased 

Flow modificatio: ts , 4 of bap ei clo. peal low modificati a enna 2h et Rae bux BH A Site. Pods 

at? eh soe f pope & 
beth “acu acl yee uy ler reat 
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| SITE DESCRIPTION FORM 

—P / LBs 4 f 
SITE CODE: SCO (1 Ss SITE NAME: Do WA DATE: a ie. Lae 

AMPHIBIAN AND OTHER WILDLIFE OBSERVATION 7 _ a 

Amphibians Survey Conducted: [ yes no 

Amphibian Comments: 
Cc Y © & peed 

\ Rane huis & 

Wildlife Observations - (check which groups were directly observed on the site): 

Y) Bird O Mammal O Reptile 
Wild§fe Comments (use this field to document species observed and indirect evidence of bird, mammal and reptile presence/use): 
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Co ( | — VEGETATION SURVEY FORM 

male A \ pp . © 
site cove: S1/V (* so! SITE NAME? Pe \ \O 2 phe 

Substrate Classes , 
desde fowesname [code [Rare [etnon | Soa | tase | 

‘ | 1 [tatcanopy 10m | 6 | inundated | standing waterinsoi —————st'1 ‘| Clay ———=———~*dNotvisible, smooth | eye 2 a le ce emg ac m saturated completely wet, no standing water__| 2 4 &.| Silt Not visible, gr . : ‘ee tase 1a Les leteneeeeme fa soil easily sticks together 3 Sand (0.06-2 mm) ladybug size 
‘LH [herbaceous [3 [damp | moderate moisture «| 4__| Fine gravel(2-15 mm) | Ladybug to marble __| “ar factencr 2 [aot |aosmratan [ese moss/surface cover like after a light rain mm) Marble to tennis ball 
pA [aquatic | tJery | no moisture, soileasily separates | 6 | Cobble (65-250 mm : prominence Seale dt | Boulder 250 mm 
[code | classname [code | className sd S| Bedrock 
| 6 | Dominant 95%) | 2 | Uncommon (1-10%) «|. Wf Wood 
| 5 | Abundant 60-95%) | 1 | Cccasional(<%) SL _| titer 
| 4 [common @5-50%) | 0 | Rare (c<1%,fewindividuals = SL__| Sol : 
i 3 | < common (10-25%) OT Other e 

SS 
| Geomorphic Surtace Type | + | c | s | 4 | m |__| Moisture p2tst« ts Te Tr [Ts [wou [st [ove | 

eg OS Se Ef ee 
Mukb Race eS eT a 
wr luca aS” a BT ee ere ; vay Pe Py Pa SES ave 

ee SS EE SE ES a | a || | | | | 
soe ee ee | ee] [a ee 

oS | A ||| | [ee | | a | | || NN | | pp 
pop 
pf +} ff 
a | S| OO (| | | | | a | a | a | || || | | a) SS ESE A | | | | | || ee ee es Po 

po a 
>} + fo 
pF Po 
p+ 

| | | SS (ND | || | a a ||| |S || | || SE SS See aa ae eae a ee 

ES Ageii dé 
8
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SOU EF co iGwree aes Kee t, | CA” 
a ee ee eee ee ee Per 

lsotsubstate Sau) «dE SSCS 
lsoilmoisture fT Cdl a pe 

|S-AcerSaccharum | | 
farctium | 
Icarexsp ee 
lCircaealutetiana ||| 
Cirsiumsp S| 
Cirsiumvulgare 
Fragana wwoiana ft 
lSFraxinus | a 
Galium trifolium Po 

IGeraniumsp | S| 
Geum 

limpatienscapensis [7 | | 
leaf litter-DWD a | |e | 

[Oenothera biennis yf 
jOxalisstricta = | | CT 2 ee ee ee 
Panhenocissusiasede t+ —______} _-_} __} yagi _f_| _ 

|Piantagomajor || 
Polygonum sp po fT 
[S-Prunusvirgintme- At wT 
Isquercuss TT ee 
fRanunewtus I yf tl ef 
|Rhustyphina | | 
IRibesmissouriense [| | be eg TT 
[Rosablanda bli oie | 
[Rubus allegheniensis ~ [ =| | CE 
IRubusidaeus | 
[Rubus occidentalis | | | i Cote Me | 
[Sambucuscanadensis | | | | [| ~ [| © [ * — 

Isedge CTC] CE 

Solidago sp as | chs gt | 
[Taraxacum officianale | | 
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ae eg try 
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[soil moisture | ee LO Mot ed eho 
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lCarexsp I 
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‘ : GPS AND GEOMORPHOLOGY DATASHEET f 

erttidine 
SITE CODE: iO IR SITE NAME: cl pare: cif é © UY Ate? 

LOCATION - GPS ___(Take one reading at centroid of site START TIME _ END TIME = 

UTM’s from (check one): [] Map LJ GPS Datum NAD 83 Zone: GPS Name and Model: | 

ei ee YorN i 

| 

GEOLOGIC UNIT DESCRIPTION _ _ : ___ _ 
Geologic Unit Name Source Geologic Unit Site Geologic Unit | Geologic Unit Comments; Soy 

Code e Code SPS Out plc! ree) 
Martel 7 he DP OTR gs Te hes i 

Rock Sample Taken: [UP PRAREUIELES [rp | (sete 
Cys f¥m [2] f2t 

g Ee Ee eee 
Rock Type and Rock Subtype for Primary Geologic Unit | Rock Type Characterization for Primary Geologic Unit 
(check one box for primary type and one box for primary subtype) | 

Paes fo wate [nate | Carpe oeo er 
Sit ve ob ty) co, eg 

a A (ot 
ame | Fram ny gt mati) 

[conglomerate [)__ peridotite Coarse Gravel (15-65mm, marble to tennis ball) | Grain Orientation | 

0 thyolite Carbonate Cobble (65-250mm, tennis ball to basketball) o imbrication 

| SC dolomite = [ date =|] Cyes Ono Boulder (>250mm, basketball to car) bx = random 

aor jo» + | BORE Gee 
é ABA a j 5 5 naman TYPCAL (NATUICLE DOLOMIMES UTCREP FLO | 

i = fy, eo | a 
NIAGR& BSCARpMEN 

EMERGENCE ENVIRONMENT DESCRIPTION, gg _ _ 
Emergence Environment (check one): L] cave in sub-aerial [] subaqueous-lentic [] subaqueous-lotic L] other (describe in comments) t 

“Emergence environment comments: en wag, Der AL PMB) (LIfe & MANTLIAG 

COTE OW © COMNACT BETWEEN BSARPMEMT CLIFF © IMENT IM 
Sé0 ie AT i 

no Ss Ws. Awad es ca — rare er eae 
Subaerial Emergence Setting (ck one): [{channel [J floodplain [terrace L) canyon wall L) prairie L) mountain side fother{please describe) | 

Emergence Substrate Character (check one): L) organic ooze silt ‘N sand Yrock O other (describe): an 

FLOW FORCING MECHANISMS 

Flow Forcing Type (check one): ‘M gravity (artesian O geothermal UC natural pressure L anthropogenic pressure 1) undetermined | 

Flow forcing mechanism comments: sf! UGE OW 5 We- ¢ yi ( ° 

P60 OFF FOC Fomestic SUPPLY OTHE? 1 asPOUMD BIJ 13 UT 
LElows LiveDATSty WO cuAdlg 
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scOvs GPS AND GEOMORPHOLOGY DATASHEET 

SITE CODE: —- SITE NAME: DATE: 

SPRING TYPE AND ORIFICE CHARACTERIZATION 

Orifice Number (check one): LC single [Y multiple 

f 
Orifice Geomorphic Type (check one): LO) seepage/filtration spring ice spring C tubular spring W’contact spring 

Spring Type (check one): U cave (J limnocrene —_L) rheochrene O mound-form _L) heleocrene 

l [Whillslope _ () gushette OU hanging garden [1] exposure (1 hypocrene 

} Spring type and orifice comments: rh A wih ft } Prt so TA AE (e° TON lop 

| OUTEWY F290) E(ActURE Ws POLOSTONS dc POF 
i mgt 

| MAVTLE SLOPE. 

SPRING CHANNEL CHARACTERIZATION 7 = , 

Channel Width (m) Channel Depth (m) 

bos eS 
Channel profile comments: >= . Loy af ’ TL + {or y - 

CHAvendG LOPE Fan HBA TO MOT? 1 HEA, = 
Lan Gil rele My miitis Ca nPL Lift =O:] 

Store av BY OW SLOP 4O™ DY 

Channel substrate comments: oa ae a ee . Py ee ePaper ec | 

{Coc + RALE i & LARA yo Poh pe a& Roch, GRA: BC, SAM) 

, my j rent teat 4 mp AAlie.t4 - 
S {LT + COUAY &, FLOW MOAI fale [G@® $4 i, a Wai if. y 

“» y abets ord SiLT + CLAY @ NOT | 

Channel nee A\ spring ccs ominareal fiero onmered mixed a ; oe 

Channel Type Commens: CLiGhe? STR BAA Slee” Boom STREP | 
& NUL CUT, BETA" 100m CHAYNELSD FoR FI | 
QRA WAGE 
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SITE DESCRIPTION FORM ef 2 U 

SITE SKETCH MAP Site Code: -S Site Name: S@ ( ; — 

PPP PTT Terre Pov pbb en pep pete op fp nmap me afen np 7 sae TTT ee —+—— eee t——] 
a a ee ee eee eee = jt tt a i ry ttf fy 4 lca ! | Tt iy | i | je et i eZ Lt J [ee ee |e ee eee ee ed foes a lc tented etd (ae ies an eee | Dea oe ee Lode i , oy | | ij i | | Sas a afb St eerie oh eon ep staat calc ca ~tevctaerlencteot Lae mapa =. _ 
joe —~ 1 i ‘ 4 1 soir eeeRo to } i 1 L { j 4 1 1 i } i j i } = CORSET Teo ss epee ee tt tt ti 

pitt ti tt tt tt fojij ti tt el aS 
pp er TN ee [tha a ce oe 
Lea aan a \) i | once ] Lina ft tt ee a NJ: AS i eat ee ee ee | ee ea aa Ate | a ee ais { 1 4h A = || | og = SE ‘(aa ie ee Sasi ee elena Sp een yt a , i 4 ioe yoyoq 4 fh if i NE ET to | fg iol | 4 a | x lirtns a ! il | ! i if | LL iCACB KB a KS I {ele | te or = = a Try a ay ssaths — ; a 1 Ib } : t E Tt ah ees f > aa 

} { } | j 1 1 i } 1 1 i i ae es! aL Lot | ahche a sere an ia -EEEEEE ECC C OD eecpaer sau Dre ee ooo Cee Cerrar A Eee See St PEE ECE ee eH EE Doe to A eel Poteet | | ut tt a eg ‘ 1 i ppt a Sala ose i SHhae | 

ee a 1 i Doe pee el te or | PAF || i | | fects oe ee ae NSS eae Pitt cep ptt: eso ——— oi oo a oan ne pel ae egal ee ja TET | 
i i } | | | f i) | i { | { i | I | | | 1 W i t { | | 1 eof a saben ferannaf none emtnoep ng—n ft MT mop ff fat whch gem 
i ASA {fay pres tere iii] Li titi A vi | DASA | WN | a CeCe oT AA EEE TICE ee PSS mop —ainted + I 

CTCOMB EE AL 
—-ENAP TH f\ | Sts a ! | Z 1 S/o = 4 oo ee ae fee (ee ee || ee ee || a CORTE TOCA EEE Eee ee EEE Pere PP Aree eye 4 ||| Ap werpD om YT wot ppt et fp SEF ak = oe i 
pop [Oe TF att Ls ok L nef Ee Soop Deis | at : 7 + = - in + t ; j T t — { T | i | | | | SS al ee ee ee ae oe eT La SSS 

4 {ee te te | et | rot i je ret od to EE Gg | ; ae ce | eeeeein mea cy roe Cece EEE EEE i | | i ee { | i | { ‘i _ | i { ij { | | | | | ee ee eS ee a ee feel Dis Se | a bff pt pt a COCR PEPE EEE] sl aus ak ee eat ee a eee ny Sr as Oo ss 1 | i ' i | | toto = rey tT | ot | Pop tt tt aor SSS HS SSS eee ee A ee TT Nee = 
SKETCH MAP CODES: WO = water quality measurement site PP = photopoint (w/#) OR = spring orifice PO = paleo-orifice CH = channel 

DI = discharge measurement site GPS = GPS reading site PL = pool location FM = flow modification SR = solar radiation reading site 
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SITE DESCRIPTION FORM 
SITE INFORMATION /PHOTOS _ __ _ 

Site Code: -S Site Name: SCO | 3 Date: _<) } Ve 00 

Vs Ss, hoe | 
Surveyors SITEDES: GEO/H20/CLIM: VEG: ©) UWOSUAC gue INVERTS: ~.! 2 AC) Cetnd 

Start time: End Time: USGS quad map: State: Ownership: NPS BLM USFS Private 

Photos Taken: 1] yes 0) no Camera Name and Model: Photo Kind (circle one): film(NCPN) digital(SCPN) 

Extra Photo Log Sheet Used: 0 yes 0 no 

re ear | 

[ee ] 

Sa SSS aS eee eee 
Photo Relocation Comments: . 

“Note: Photo Type Choices: Site, Landscape, Feature, Fieldwork, Fauna, Vegetation, Disturbance, Other _ __ 

CLIMATE 

Wind Code (enter number): | 

[0=calm; 1 = smoke drifts; 2 = light breeze; 3 = breeze with constant motion; 4 = sm branches move, dust rises; 5 = small trees sway; 6 = Ig branches moving, wind whistling) 

Rain Code (enter number): [0=norain; 1 = mist or fog; 2 = light drizzle; 3 = light rain; 4 = heavy rain; 5= snow] 

Cloud Cover (enter number): Air Temperature: SC °c eG | 

SITE ENVIRONMENTAL DESCRIPTION ___ _ 

Aspect: deg. Slope: deg. Slope variability (check one): OL) high D medium DO low O none 
Sop et not ay cERY 

Site Area (check one) 0 <2m? [12-10m? [0 10-100 m? (100-1,000m? § 0.1-1 ha lO ha TD 10-100 ha 0 >100 ha 

Another spring within 500 m: 6 yes Yn | Other riparian vegetation within 500m: DO yes Mf no 

Landscape context comments: . ss : . ' <7e rt 

Gorin Welds SOM Gee Yh beh tbat state Reoy ~ ms ety ce i + - ji 
Sie is with am GOVE CG iis NV 

Lewd to, f cw 
Eo Rk arcat \y WAGiase auc’ Springs © We | 
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SITE DESCRIPTION FORM 

SITE CODE: SB! + s SITENAME: © @ Cis il DATE: _¢ | ) AQvCe 
« & 

Landform/Geomorphic Surface Characterization 

Surface Subtype Proportion Slope Slope Variability Surface Subtype Proportion Slope Slope Variability 
Type Code # (total=100%) (deg.) (high, med, low) Type Code # (total=100%) (deg.) (high, med, low) 

includea| i [7 oF ———7 mince - : + 

ae OS Ma Te a : i 

Codes: BW= backwall SB=sloping bedrock CS= colluvial slope; C=cave; CH=channel; HGC=hi gradient Cienega; LGC= lo gradient cienega; SWMespring mound; PL=pool; TE=Terrace; 
TU=tunnel; MAD=madicolous flow; OTH=other 

Habitats (check all that apply): LJ cave Dorifice  O hyporheic (1 wet wall O madicolous O spray zone 0) pool O stream 

D cienega pil slope 4 meadow » Uriparian () barrenrock ‘kupland (1 other (describe): 

Site Environmental Comments: yy ci a eA Alero Ane bn r Pe 

Chonned begtur shillow 4 over a asf ay te, covere Comuebeng ro & 

ATS TU? SN eae. 
zen ef We BEEK op . Hse acest 
Sma ci feriow hubecemurdits qictend BE Pins ow AS boon mals ae 
Solar Radiation: . 

Sunrise: J F M A M J J A Ss 0 N D. 
Sunset: J F M A M J J A Ss oO N D. 

SITE CONDITION AND LAND USE _ _ _ 

Overall site condition and disturbance (check appropriate boxes): pristine [1 natural disturbance anthropogenic disturbance 

Natural Disturbance (if box is checked above, then indicate the types of natural disturbance present on the site): 

O recent flooding O windthrow CL native ungulate grazing L insect disturbance L other (describe): 

Anthropogenic Disturbance (if box is checked above, then indicate the types of anthropogenic disturbance present on the site): 

WA road/OHV trails O hiking trails O recreation use Pfow modification ps livestock grazing mM historic human occupation/use 

O prehistoric human occupation/use [1 other (describe): 

Site disturbance comments (use to describe all disturbance coed than flow modification): ee 
Chad trelv PASSES HATH puegver Urea bvelustes eee study Sire pond + 

AY ny. VV ak Bt took [ee ii : f ee rpanetedt but 
Stream Gc np very envdeics Five vaphed ag atte near road) less Tronghed be 

SHU distur ceQ rear Source. : ; 
Onin’ ~Levtls ev 4 Lute da é b ere 24 ¢ | 

~ \ 

Flow Modification (if box checked above, enter ‘PRE’ or ‘POST? in applicable fields): O none Lovipe diversion dam diversion 

C)_ open trough/tank pumping ._encasement excavation sealed cracks other (describe in comments) 

Impact on flow (check appropriate box): O1 none O slowed ( stopped UO rerouted O increased 

itp ORS 5) own Mo we hn eee ee 
Flow modification comments: ak least Ss ogt 14 Ciiloe’s SOWKE ie Pye eae) Ul VAL iG, 

, ‘y bolt ett “fo pA -t- bees 
one is ¢ Fe d/re revted with muck reduce Cloud cone is encavile Aus cone itn Oa stn, 

ere wypined Hed, 
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SITE DESCRIPTION FORM 

=< i} aK SITE CODE: (col s SITENAME: _ OC fy Sal DATE: J | 7 acne 

AMPHIBIAN AND OTHER WILDLIFE OBSERVATION 

Amphibians Survey Conducted: [ yes Bano 

Amphibian Comments: A S f \ ty [eitietge a ya cael 
; = a — WF, , = Hye | [tk by toad Raw rit 

Wildlife Observations - (check which groups were directly Gbsewed on the site): 

\) Bird O Mammal O Reptile 
Wildlife Comments (use this field to document species observed and indirect evidence of bird, mammal and reptile presence/use): 

Rw. Vv IK i oA, \ 
\ . eo? ih Xo W 
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VEGETATION SURVEY FORM 

=e veal A 
SITE CODE: oo - s SITE NAME: ott AeA DATE: J 7 afd 

XQ 

[code |cusename [cose [hae | oetntion |code [casenare | oatnton ———_—| | T | talicanopy (10m {6 | inundated [standing waterinsei_———=‘(1 [Clay _—————~—~—~*d*“Net visible, smooth | Per Ta lates |eematetmananeeee [2 len nate Cc ™) saturated completely wet, no standing water Not visible, gri fs lomesn [+ far [aerating [2 —[emspotzem [eater shrub (0-4 m) soil easily sticks together Sand (0.06-2 mm) ladybug size 
| HH [herbaceous {3 | damp | moderate moisture «|. 4__| Fine gravel 2-15 mm) | Ladybug to marble | Fs [rmtencee | 2 [mae |onatestnee [5 [oe |e moss/surface cover like after a light rain mm) Marble to tennis ball 
| A [Aquatic tery Lino moisture, soil easily separates | 6 | Cobble (65.250 mm 
Pp rominenceseale dt Boulder 250mm | Bastotbalto car | 

|code | ctass name [code [ciassName dS | Beteock | Largerthan car _| | 6 | Dominant 95%) [2 [uncommon (1-10%) Sd WD | Wood SSSS~*d Any size = | 5 | Abundant 60-95%) | 1 | Cccasional(<i%) SLI | titer ——————~*d~sDead organic matter | | 4 | Common @s-s0%) | 0 | Rare (<<1%,fewindviduals dL SL__[ Sol‘ Mineralsoi SS 
| 3 | < common (10-25%) | Po Tor Totter =i se comments fd 

| Geomorphic Surtace Type | tT | c | s |v] ma pf ts fats Ts Tr Ts ToT [st [ooze | Pp Rw), ea ee ee ae 
| OR derepiieal [Te LS ea a | | ||| || 
18S pevioed | Tf [2 Tel | Tr [2 aaa ee [oe ae | fe || Pf 
pO Pf 
po | | | | | | | Ne | | ON (NE a | | Po 

es Oe ee ee ee ee ee eee ee ee SS SS ees eee ee a a a a 
ee a 

po Po 
aa Se eee ee | ee ee a i aaa ee oe ee ee a ee ae eae ee ee eT a ee See ae ae ee en ee ee eee eee eee ee ee ie ; ee eS eae ee en ee PS ee 

eee 
3



, VEGETATION SURVEY FORM 

‘ \ ) 4 ~ Sy fe _ SITE CODE: LO { )-- Ss SITE NAME: Ser Va Rall DATE: re \ 7 a 0 fo 

VEGETATION SPECIES FORM __CX_or sTARTTIME __//} 0S END TIME__/ A |S 
Species Cover Class: Starting with the uppermost stratum list all species with full scientific names, cover class for each species by geomorphic type. It may be helpful to group by lifeform, e.g. tree, shrub, graminoid, forbs, nonvascular. If the identification of a plant species is unknown please collect an ID sample and assign a unique unknown species code as described in the protocol. Use a check mark to indicate if ID collections or voucher collections were made. 

Unknown Species Code a“ yy Pati fuplane |p) Pa an- hd. Voucher? — ID Coll? Bw FL [Or [es les [as v v LGadiven prolly sea. Pa tor Lica pA Aa dea me Pp pp L New patigns Ca powsas [a ff | Crain steicky SP aa pp pp a cthomedssus sasemia, [Cp pf | Palygenmrn poapicensa [Ep Ley fhonis vulda pee Pp pp 

Soliags se a ee ee ee Pacavdouda otticinale [tp oxicoderdeon ew Sport Po tt Dewcia coratg FS tp 
Aecpstis etgamteg fT TE dT UP te eho? eee | ee ee 

Necbastuw thaesys Pp pr 

enbeasia acieinisiitolial pp rp Spe imetN oc Vente Pp tr Pe ae eee ee 

[ Seomorphle Surace Type Code | Number [ClassName | Definition ‘| Number_[ClassName | Definition | | Code [Name Code [Name SSS~S | 6 {Dominant "| >95% cover | 2 ‘| Uncommon | 1-10% cover | J BW | Backwall SM SpringMound ———S—S—*d [| 5 | Abundant [50-95% cover | _1__| Occasional _____| <1% cover] | _sB___['Sioping Bedrock [PL [Pool | 4 [Common [25-50% cover | 0 —*| Rare ———~*isfewindividuals | | __cs | ColluvialSiope [TE —*i| Terace SSOSC=~S~S [__3 | 'Somewhatcommon | 10-25%cover [| SCOTS [ef cave tu unnet ————} 
J} CH [Channel| MAD _| Unfocused Madicolous Flow _ | | ea I HGC Cienega | ce ee LGC Cienega
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mi Eto, YET Ay Not < . = wie f t PP Fee 

we fe He CAMO Sco} lis ES Be Roe eee aces 
a ud] TC 
PCO ee 
lsoll substrate || eet ed lee Alte bale e 
sol moisture fed CE te Sah dae he | 

Arctium re | 
carexsp COC TT ed OP 

Cirsium vulgare yee eel [| 
Fragaria virginiana cn ee ee ee ee eee 

is-Frexinus | | ett | op et | 
lGaiumemoram. (LT Shee, ed PPA 
Geranium sp__ PTC Ses || 
Geum Candice ID [| | [fete 

limpatiens capensis [e-” (S) | | ede 
leaflite-DWO | | STC 
lOenotherabiemnis | SC | CCT CEC Cd CC 
loxalisstricta, = a) | Cd CP 
Pertienowssusinsenta [7 f_t._| __4_}| __;___|___1 
Whalaioemndmaccse ef pa 
Plantagomajor | TTT 
Polygonumsp pee fe TCT CT 
GPrunusviginieng, | S| ST CT 
lsQuecus | CT CTC 
Ranunculus, | CT CTC 
IRhustyphina Risa heute is | | | [| ft 
Ribesptseowionse (ow ef | 
Rosablandaentiiinaim | | | [| fy | 
[Rubus-ilegheniensis j. | | S| CT CP 
Rubus idaeus PTC 
RuBus occidentalis perf 

[Sambucuscanadensis, [| | S| S| | 
sedge TT 
Solanum dulcamara Ap ee 
Solidago sp en eee eee aaa eee ee 
Taraxacum officianale [- | | | dE 
Thalictrumdioicum | S| | CT 
S-Tiiaamericana | ST | Ct CT CCT 

lUnicadioica i] CTC CC 
Molsp Coiaceiti, | | | [| [| [ft 
Vitisriparia TT 
[hie fede eee I ee eee ee 
replete | TCT Cd CT 

V Amesitt oly @ Pp ee 
Prd cafes ed ef ff tt fn 

aad erga ff __f __{_}_}_________ 

PNiivis puanty | aap TT 
TLevieuwa. | [i-s [| | Ty tT 
Cpe Ce Te 

I Newkeiocia if 1 Le 

OREM So NER: PN SE ina TL ots nat



~ GPS AND GEOMORPHOLOGY DATASHEET 

“hed it dor 

SITE CODE: -S SITE NAME: SCO] 4b DATE: Yo ff 7s Ce 

LOCATION - GPS __(Take one reading at centroid of site) _ starttime |S) eNDTIME, 

| UTM’s from (check one): (] Map [1 GPS Datum NAD 83 Zone: GPS Name and Model: | 

, —— on i 

| YorN i 

0 ee ee ee 

GEOLOGIC UNIT DESCRIPTION : _ __ : 
Geologic Unit Name Source Geologic Unit Site Geologic Unit | Ge logic Unit ‘omments: . = 

Code Code | vo Be et ae Pe $F he SS 

Rock Sample Taken: [MAG ome elt] dP WITH PMILE. VBE 
: f 2 UTA AC ai MAR UORe ITT) ne Nm (2p cot Wf aU Ke TA | 

pay 
Rock Type and Rock Subtype for Primary Geologic Unit Rock Type Characterization for Primary Geologic Unit } 

| (check one box for primary type and one box for primary subtype) 

| 1’Sedimentary 0 Igneous 1 Metamorphic | Peteent Grain Size (total=100%) Grain Shape 

Sx sme Ze eee nate | Corba a a ee 
[J granodiorite [quartzite | Silt (not visible to eye, but gritty) oO oblong 

| aie | 
a 

[conglomerate ([_ peridotite Coarse Gravel (15-65mm, marble to tennis ball) Orientation |] 

O thyolite Carbonate Cobble (65-250mm, tennis ball to basketball) oO imbrication 

| if dolomite“ [ ( dacte =| Clyes (no Boulder (>250mm, basketball to car) gO random 

a | 
Rock type comments: 

EMERGENCE ENVIRONMENT DESCRIPTION _ a 

Emergence Environment (check one): [] cave DX sub-aerial subaqueous-lentic [] subaqueous-lotic [] other (describe in comments) __, 

| Emergence environment comments: OY Gy EPR) | ICU oT — AR resi sge — 
aa’ Ss A operas & f 2h iBas h cae re Mx Corte t. Iedee As Dore 5€ ye COLT VERE e605 TATO OTee! Wedse/ @ 

a fof 4 

Uwe ONC, ey 
Subaerial Emergence Setting (ck one): [) channel [) floodplain (terrace UO) canyon wall L) prairie L] mountain side other (please describe) 

Emergence Substrate Character (check one): 0] organic ooze [silt B¥'sand O rock CL other (describe): ve 

TOP Gicel’ SPle M7 W MEL TOR OVETIOWING TOUR 
FLOW FORCING MECHANISMS 

| Flow Forcing Type (check one): [gravity [artesian L geothermal LC natural pressure (1) anthropogenic pressure [1] undetermined 
ee er HE SS 

Flow forcing mechanism comments: ¢<“ 3 df 5 fort PS @ fang gE Is 5 v nus RF ice wo PEAIES EGOLLS NT ee Tg 
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: i K GPS AND GEOMORPHOLOGY DATASHEET 

SITE CODE: Le [2 SITE NAME: DATE: 

SPRING TYPE AND ORIFICE CHARACTERIZATION ’ ‘ 

Orifice Number (check one): ( single ‘multiple Ss Pt 3 (Ctl 

Orifice Geomorphic Type (check one): hepecerfiiration spring [ fracture spring L] tubular spring contact spring 

? Spring Type (check one): O cave ( limnocrene (J rheochrene (] mound-form _ [1] heleocrene 

ej O hillslope UO) gushette (1 hanging garden [] exposure 0 hypocrene 

Spring type and orifice comments: AoC esr ubie iM ,ifh yp Seley 2 Le | 
Ap § se pall} Mails, (Mintel og Var GL Covel?) 

Me LTIELE SAME Bo MPy NA TS a - 
wm SY Rae f ~ & SAA 4 GRAVEL 

SPRING CHANNEL CHARACTERIZATION : : . _ 

Channel Present (check one): L] yes Jono || Number of Channels: Q Meander Distance: (m) 

Flow Type (check one): LH perennial 0 intermittent _Aphemeral Channel Length: (m) Channel Slope: deg. 

Channel Width (m) Channel Depth (m) 

Channel profile comments: —_ 43 deo a i | 
- Pio: YL CAPTUDED & SOT DomesTiCd4ALhy Fofé 100% Fis 

COR Gy CAPER & VOU ES Ce gt A A, Builbitves 
“A Ae OP hes | wf) a, 4 at A oHseercf/uVu Ah } : 
Mp LBUbMEeED t 14 Mow GRnvoaf TA A ee 

Channel substrate comments: - “=~. *; A ozy os 

DOE Pygeve 

Channel Type: [] spring discharge dominated [] run-off dominated [] mixed Mi. A 
ee eae ee eee a ee ae a mecca eee em ew egomarc 

| Channel Type Comments: <<, 2°) SN PD a dee 
Vee pro. se 
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SITE DESCRIPTION FORM 

SITE INFORMATION /PHOTOS __ _ 

Y VE 4 ts 

Site Code: --S Site Name: 2CO D Date: \_} | oe Cu lo 

\ St ‘ \ & A ealan 

Surveyors SITEDES: GEO/H20/CLIM: VEG Plate INVERTSAS 2 Ae ws ¢ [ i 
- | & ace 

Start time: End Time: USGS quad map: State: Ownership: NPS BLM USF8 Privat) 

Photos Taken: 0 yes 1 no Camera Name and Model: Photo Kind (circle one): film(NCPN) digital(SCPN) 

Extra Photo Log Sheet Used: 0 yes 0) no 

Pramremaroeme 

Photo Relocation Comments: 

|_*Note: Photo Type Choices: Site: Landscape, Feature, Fieldwork, Fauna, Vegetation, Disturbance, Other _ = = __ a 

: 
Fa 

CLIMATE 

Wind Code (enter number): 

[0=calm; 1= smoke drifts; 2 = light breeze; 3 = breeze with constant motion; 4= sm branches move, dust rises; 5 = small trees sway; 6 = Ig branches moving, wind whistling] 

Rain Code (enter number): [0 =norain; 1 = mist or fog; 2 = light drizzle, 3 =lightrain; 4 = heavy rain, 5 = snow] 

Cloud Cover (enter number): Air Temperature: % % % 

SITE ENVIRONMENTAL DESCRIPTION _ = __ 

Aspect: deg. Slope: deg. Slope variability (check one): 0 high O medium [low CO none 

Site Area (check one) 1 <2m? [12-10m? [1 10-100m? JA\100-1,000 m? O01-lha 1-10ha (0 10-100ha 0 >100ha 

Another spring within 500 m: O yes “] no Other riparian vegetation within 500m: DO) yes &), no 

Landscape context cory 4h 

Gantuas UAT Coie BOs i 
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SITE DESCRIPTION FORM 

Olt or eve SITE CODE: -- § SITE NAME: a ae DATE: & \s “]] REV 

Landform/Geomorphic Surface Characterization 

Surface Subtype Proportion Slope Slope Variability Surface Subtype Proportion Slope Slope Variability 

Type Code # (total=100%) (deg.) (high, med, low) Type Code # (total=100%) (deg.) (high, med, low) 

en Oe OE Cece dem cpeptagrafeeenf ernment nnn 
Ch Pier EA ee Ee 

Codes: BW= backwall SBzsloping bedrock CS= colluvial slope; Cacave, CH=channel; HGC=hi gradient Genega, LGC= lo gradient cienega; SMzspring mound; PL=pooh TE=Terrace; 

TU=tunnel; MAD=madicolous flow, OTH=other 

Habitats (check all that apply): L) cave Dorifice  U hyporheic pe wall O madicolous CO spray zone pool O stream 

Ocienega UD hillslope Wmeadow Oriparian O barrenrock { upland C1 other (describe): 

Site Environmental Comments: (POAC SIT COE 
/ -— . oy * < . Sai ) an eed To 

A MH COPOGF. ML iG TURBAALE IA) BATHIO S MG_ 

Solar Radiation: 

Sunrise: J. F M A M J a A Ss 0. N D. 

Sunset: J F M A M J J A s oO N D. 

SITE CONDITION.AND LAND USE _ 

Overall site condition and disturbance (check appropriate boxes): 1 pristine L natural disturbance JRranthropogenic disturbance 

Natural Disturbance (if box is checked above, then indicate the types of natural disturbance present on the site): 

O recent flooding O windthrow [native ungulate grazing L] insect disturbance _L other (describe): 

‘Anthropogenic Disturbance (if box is checked above, then indicate the types of anthropogenic disturbance present on the site): 

fre ads/OHV trails O) hiking trails LD recreation use Ftow modification () livestock grazing historic human occupation/use 
. mh SS ego's é 

prehistoric human occupation/use [i other (describe): iu & pet 

Site disturbance comments (use to describe all disturbance other than flow modification): ; | 

Ae field wittin Gr bere Spr he peck, Tae Bee’ : 
u 4° i & 

(of ‘ ry bo. of cated! pook jast Lagann be cevtrec 
Tree (Salix PY py ere by port Wenge ee" Se’ PES v 4 : 

d f edléntel cegecto t 

Flow Modification (if box checked above, enter ‘PRE’ or ‘POST’ in applicable fields): O none “¥._pipe diversion dam diversion 

Z._open trough/tank pumping encasement excavation sealed cracks other (describe in comments) 

on a 

Impact on flow (check appropriate box): O none O slowed UO stopped IW rerouted O increased 

Flow modification comments: f saga) ei Renee in, Rhee mp (eee thn ores Q Re 

Mr A Grea pie® Pet Oey at met) VEN WE ¥ fo aro 

ve : 5 ae Ap | 
Siar d peu ¢ (weet) bed gators . : 
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‘ (¥ SITE DESCRIPTION FORM 

C ew ~ - {4 — Sy gucci 

SITE CODE: 2 --S SITE NAME: > \ » DATE, 1 Pp xO 

AMPHIBIAN AND OTHER WILDLIFE OBSERVATION 
: 

Amphibians Survey Conducted: [1 yes fA.no 

| Scientific Names: easummenmmnentennnnsgertnnrcemnneeittnnner nein A 
I 

Amphibian Comments: = Ph jf cee i A - - an ny . 

, SF Rae Cem (ere Cocrei mere UMAgwT ‘ present 

Wildlife Observations - (check which groups were directly observed on the site): 

ELBird O Mammal O Reptile 

Wilflife Comments (use this field to document species observed and indirect evidence of bird, mammal and reptile presence/use): 

‘ 
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VEGETATION SURVEY FORM 

So ors? _ 

SITE CODE: [ & s SITE NAME: SD DATE: J Ea eee 

[code |cisename |code [Sans —[pefniton |code | cits name | oetnton 
| 6 | inundated | standing waterinsol ss} 1 | Clay | Not visible, smooth | 

Pelee [Lemme lemiewsednaae [2 [ee Lataaaen | Cc m) saturated completely wet, no standing water Not visible, grit 

es [eooan | [ow —letemnaronte [2 [emanaen [teenie | shrub (0-4 m) soil easily sticks together Sand (0.06-2 mm ladybug size 

TH [herbaceous | 3 | damp | moderate moisture =|. 4 (| Fine gravel@-1Smm) | Ladybug to marble | 

Fic lemcane [2 [oe —lueaeeman fe [om [ease _| moss/surface cover like after a light rain mm) Marble to tennis ball 

Ta taquaic _—L_1 [dry | nomoisture, soileasiy separates | 6 | Cobble (65.250mm) __| Tennis ball to basketball_| 
TF CSsProminenceseale 7 | outer 250mm | Baskett car | 
code [classname [code | className 8 | Bocrock | Largerthanacar | 
6 | Dominant 295%) | 2 | Uncommon (i-10%) TWO | Wood Anysize 

| 5 | Abundant 60-05%) | 1 | Occasional(<i%) 
4 | Common (25-50%) | 0 | Rare (<<t%.fewindviduals | Su_| Sol | Mineralso_ | 
[3 [<commonitorsm | | Cito ther | Use comments fold _| 

Pirsig cave Ys Ps ce 
| Geomorphic Surface Type | 1 | c Js [4 | m | a | Pi d2tststs Ts >7 [es [wo] uw [st | deserts | 

Cio I lL eee Se eee ee 
5 ele Ud 
eS OO A OA CO OR GRR GC GG GN GL 
7 ie a See aa ee ee 
oe | il ee eee aa es 
(Sc 0 ee a ee ee ee ee Ses 

(ne ee se de Bd BS EE eS 
pt 

rr TCC UTC CCU 
a A CO (GN CS CG CCS SL 
(ne ee ee ee ee eee ee 
(| nt (ne ea aS 
(a ee ee a ee (ee Ee ee 

Sl eel ed ee ee ee ee eee 
ee 

i (ee eae | eee ae 
OP 

Eo ILI II ai 
ee ee en ee ee eae 

= Ghee Ark be 
3



wae NV 4442 MS tb Opin Cooae 
2 Y > TS eo SCAG w %€.218 é 35 ay | 4 (e CULE. 4 z 

CN Thee TT 
a + —__ |} —_ +—_ + —+—_ +—_ 

ieee ee eee eee 
soil moisture po 
S-Acer Saccharum ss | [| 

Arctium CTC‘iESC“(S CTC 
carexsp SSCd|SC CdTC CdS Cd CC 
Circaealutetiana | SCT SCT CTC Cd CC 
cisumsp | S| SCC Cd 
ICirsiumvulgare | CT | ee 
Fragaria virginiana | | | aT 
S-Fraxinus eo eee ee eee 
Galiumtrifouum | S| SCT TC] CUT TC 
[Geraniumsp. | sp pf ff ft 

sewn = —_ + —_t— a 
limpatiens capensis | i en en ee ee 
leaflite-Dwo | | CO CT CE 
Oenotherabiennis |. |owewt | | 
Oxaisstricta S| Set] CCT ee 
Parthenocissusinsenta fe [| CT 
lPhatarisaromtimaceae—"1 17 | | TT ge 
[Plantagomajor | | CCT Cd 
Polygonumsp | Sid] SC Cr CT TC 
[S-Prunus virginiana | S| ST TC] TC TCT 

Ranunculus] TCT | 
RhustyphinaSSTC~iTSC(‘(‘(SSCTCOCOCCdTC CCT CUT 
Ribes missouriense | | «| S| dT ee 
IRosablanda S| CTC CSC ‘(LOCC 8, 
Rubusallegheniensis | | «| | S| SC] CT fi 
Rubusidaeus | CSCC CC 
Rubus occidentas [ft 
[Sambucus canadensis. | «| | - | S| CT 
sedge —(“~‘~‘TSC<‘t;é‘dYSC~<~™tSCi‘(C;C‘iYSSC Cd 
[Solanumdulcamara | | ST | 
lSoidagosp | i|  S—~sdSC<C~;é‘iTSSC“(iti‘iYS 
Taraxacum officinale | | S| SCT Tl 
Thalictrumdioicum | | S| ST a 
fS-Tiia americana [PP at eget 
inknown I ea 

Violasp | SCOCidSCStC—<—~sSCSC“‘<‘CtC*drSSC 
WitisripaiaSSSOCYSC(“‘SCMSC*dTSOOCOCOCOCdYCOCOCOC*dRC(‘$N’“N' SW.|s SCT ee. 

Dn eee eee 
PSS ale” 
_s—‘i a TCS CS cc perertcole 

le ee eee ee 

pS ba er 
—“(ti Od 
pe 

a Se ee ee


	Blank Page



