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!S�PART�OF�AN�EFFORT�TO�BEGIN�WORKING�WITH�STAKEHOLDERS�IN�A�DIFFERENT�AND�MORE�COLLABORATIVE� 
WAY��THE�"UREAU�OF�,AND�-ANAGEMENT��",-	�REQUESTED�ASSISTANCE�FROM�THE�.ATIONAL�2IPARIAN� 
3ERVICE�4EAM��.234 	�RELATIVE�TO�THE�MANAGEMENT�OF�THE�3AN�0EDRO�2IVER�THROUGH�THE�3AN�0EDRO� 
2IPARIAN�.ATIONAL�#ONSERVATION�!REA��302.#!	���"EGINNING�IN�!PRIL�������THE�.234�HAS� 
WORKED�CLOSELY�WITH�LOCAL�",-�MANAGERS��SPECIALISTS��PARTNERS�AND�OTHER�INTERESTED�STAKEHOLDERS� 
TO�IMPLEMENT�AN�INTEGRATED�TECHNICAL�AND�SOCIAL�APPROACH�FOCUSED�ON�UNDERSTANDING�HOW�RIPARIAN� 
CONDITIONS�WITHIN�THE�302.#!�HAVE�CHANGED�SINCE�DESIGNATION��AND�WHAT�THE�",-�AND�LARGER� 
COMMUNITY�CAN�DO�TO�INSURE�MANAGEMENT�WILL�ACHIEVE�#ONGRESSIONAL�DIRECTION�TO�CONSERVE�� 
PROTECT�AND�ENHANCE�THE�RIPARIAN�AREA�INTO�THE�FUTURE��� 

-OST�RECENTLY��INTERESTED�STAKEHOLDERS�JOINED�THE�.234�AND�LOCAL�",-�MANAGERS�AND�SPECIALISTS� 
IN�CONDUCTING�0ROPER�&UNCTIONING�#ONDITION��0&#	�RIPARIAN�ASSESSMENTS�ON�APPROXIMATELY���� 
MILES�OF�THE�3AN�0EDRO�2IVER�THROUGH�THE�302.#!�DURING�!PRIL��������������4HE�0&#� 
ASSESSMENT�METHOD�PROVIDES�A�FRAMEWORK�FOR�EVALUATING�PHYSICAL�FUNCTIONALITY�BASED�ON� 
HYDROLOGY��VEGETATION�AND�EROSION�DEPOSITION�ATTRIBUTES�AND�PROCESSES��!SSESSMENT�FINDINGS� 
PROVIDE�AN�IMPORTANT�FOUNDATION�FOR�UNDERSTANDING�THE�CURRENT�CONDITION�OF�A�SYSTEM��LIMITING� 
FACTORS�WITHIN�AND�OUTSIDE�",-�CONTROL��AND�AREAS�WHERE�ADDITIONAL�INFORMATION�IS�NEEDED���4HIS� 
UNDERSTANDING�THEN�INFORMS�THE�PROCESS�BY�WHICH�OBJECTIVES�RELATING�TO�DESIRED�FUTURE�RIPARIAN� 
CONDITIONS�ARE�SET��AND�ALTERNATIVE�MANAGEMENT�AND�MONITORING�APPROACHES�ARE�CONSIDERED���-OST� 
",-�3TATE�/FFICES�CONSIDER�0&#�RIPARIAN�ASSESSMENTS�AS�THE�ACCEPTED�PROTOCOL�FOR�DETERMINING� 
COMPLIANCE�WITH�!GENCY�,AND�(EALTH�3TANDARDS�AND�ESTABLISHING�BASELINE�CONDITIONS�IN�ADVANCE� 
OF�2ESOURCE�-ANAGEMENT�0LANNING��2-0	�EFFORTS��SUCH�AS�THE�ONE�CURRENTLY�UNDERWAY�FOR�THE� 
302.#!��7HILE�THERE�HAVE�BEEN�MANY�SCIENTIFIC�INVESTIGATIONS�AND�REPORTS�ON�VARIOUS�ASPECTS�OF� 
THE�3AN�0EDRO�2IVER��THIS�WAS�THE�FIRST�INTEGRATED�ASSESSMENT�THAT�SYNTHESIZED�EXISTING� 
INFORMATION�AND�RESULTED�IN�A�REPORT�OF�CURRENT�ONTHEGROUND�CONDITIONS��ON�A�REACHBYREACH� 
BASIS��THROUGHOUT�THE�302.#!��� 

Reach-Based Findings, Issues and Management Considerations 

4HE�0&#�ASSESSMENTS�PROVIDE�A�DESCRIPTION�OF�THE�CURRENT�RIPARIAN�CONDITION�OF�INDIVIDUAL� 
REACHES�OF�THE�3AN�0EDRO�2IVER�COMPARED�TO�THEIR�POTENTIAL��OR�THE�HIGHEST�ECOLOGICAL�STATUS�THAT� 
COULD�BE�ATTAINED�IN�THE�CURRENT�CLIMATE�GIVEN�NO�POLITICAL��SOCIAL�OR�ECONOMIC�CONSTRAINTS��� 
0OTENTIAL�DESCRIPTIONS�FOR�THE�3AN�0EDRO�2IVER�INCLUDE�THE�COMBINATION�OF�VEGETATION�AND�CHANNEL� 
CHARACTERISTICS�THAT�COULD�DEVELOP�DURING�A�MANAGEMENT�TIME�SCALE�OF�����YEARS���!LTHOUGH�� 
PRIOR�TO�THE�����S��THE�3AN�0EDRO�2IVER�THROUGH�MUCH�OF�THE�302.#!�WAS�A�CIENEGA��IT�IS� 
CURRENTLY�EVOLVING�FROM�A�MAJOR�PERIOD�OF�CHANNEL�INCISION�WHERE�IT�WAS�TRANSFORMED�INTO�A�HIGH 
ENERGY��CONFINED�RIVER�SYSTEM���)N�ADDITION�TO�GEOMORPHIC�CHANGES��THE�CLIMATIC�AND�HYDROLOGIC� 
REGIMES�THAT�AFFECTED�THE�RIVER�HAVE�ALSO�CHANGED�SIGNIFICANTLY�AND�ARE�NOT�LIKELY�TO�REVERT�BACK�TO� 
HISTORIC�CONDITIONS�WITHIN�A�MANAGEMENT�TIME�SCALE���4HUS��THE�REACHBASED�POTENTIALS�DESCRIBED� 
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IN������CATEGORIZE�REACHES�!%�AS�PERENNIAL��&�AS�TRANSITIONING�FROM�PERENNIAL�TO�INTERMITTENT�� 
AND�'*�AS�INTERMITTENT�BASED�ON�PERMANENCE�OF�STREAMFLOW�AND�ASSOCIATED�VEGETATIVE� 
COMMUNITIES��� 

4HE�ASSESSMENT�FINDINGS�PROVIDE�EVIDENCE�THAT�THE�PHYSICAL�FUNCTION�AND�ECOLOGICAL�HEALTH�OF�THE� 
3AN�0EDRO�2IVER�THROUGH�THE�302.#!�HAS�IMPROVED�DRAMATICALLY�SINCE�DESIGNATION��LARGELY�DUE� 
TO�THE������DECISION�TO�END�PERMITTED�LIVESTOCK�GRAZING�ALONG�THE�RIVER��!LTHOUGH�RECOVERY�MAY� 
HAVE�BEEN�POSSIBLE�WITH�MANAGED�GRAZING��RELIEF�FROM�GRAZING�PRESSURE�HAS�ALLOWED�DEVELOPMENT� 
OF�RIPARIAN�VEGETATION�AND�CHANNEL�CHARACTERISTICS�THAT�GREATLY�IMPROVE�THE�FUNCTION�AND� 
SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER��#ONTINUED�RECOVERY�IN�ALL�REACHES�IS�NECESSARY�TO�MEET� 
#ONGRESSIONAL�DIRECTION��BUT�SIGNIFICANT�POSITIVE�CHANGES�HAVE�OCCURRED�ALREADY��/F�THE� 
APPROXIMATELY����MILES�ASSESSED�������MILES����� 	�WERE�RATED�AS�0&#��AND�THE�REMAINING������ 
MILES�����	�RATED�AS�&UNCTIONAL�AT�2ISK��&!2	���4HE�&!2�REACHES�WERE�FURTHER�ASSIGNED�APPARENT� 
TREND������MILES�SHOWED�AN�UPWARD�TREND�������MILES�SHOWED�A�NOT�APPARENT�TREND��AND�����MILES� 
�THE�NORTHERNMOST�REACH�BELOW�3T��$AVID�S�DIVERSION	�SHOWED�A�DOWNWARD�TREND���� 

2EACHSPECIFIC�ASSESSMENT�FINDINGS��ISSUES�AND�MANAGEMENT�CONSIDERATIONS�ARE�DISCUSSED�IN� 
DETAIL�WITHIN�THE�REPORT��&OR�REACHES�RATED�&!2�WITH�EITHER�A�DOWNWARD�OR�NOT�APPARENT�TREND��THE� 
.234�RECOMMENDS�THE�ESTABLISHMENT�OF�A�MONITORING�STRATEGY�TO�MEASURE�CHANGE�OVER�TIME�IN� 
KEY�0&#�CHECKLIST�ITEMS�MARKED�@NO���!DDITIONALLY��SINCE�REACH�*�IS�THE�ONLY�REACH�RATED�AS�&!2� 
WITH�A�DOWNWARD�TREND��IT�REQUIRES�IMMEDIATE�MANAGEMENT�ACTION�BE�TAKEN�TO�ELIMINATE�THOSE� 
STRESSORS�THAT�ARE�WITHIN�MANAGEMENT�CONTROL��4HE�MAIN�IMPACTS�LIMITING�THE�ABILITY�OF�REACH�*�TO� 
ACHIEVE�0&#�ARE�THE�3T��$AVID�S�DIVERSION��LIVESTOCK�GRAZING�AND�OFFHIGHWAY�VEHICLE�USE��4HE� 
LATTER�TWO�USES�ARE�CURRENTLY�UNAUTHORIZED�AND�WITHIN�",-�MANAGEMENT�PURVIEW�TO�ADDRESS��� 

Overarching Findings, Issues and Management Considerations 

)N�ADDITION�TO�REACHBASED�INFORMATION��THE�0&#�ASSESSMENT�ALSO�PROVIDED�INSIGHT�INTO�LARGER� 
ECOLOGICAL�PROCESSES�AND�MANAGEMENT�ISSUES�AFFECTING�THE�3AN�0EDRO�2IVER�THROUGH�THE� 
302.#!��� 

7KH�,PSRUWDQFH�RI�&RQWLQXHG�*URXQGZDWHU�DQG�6XUIDFH�:DWHU�LQ�5HODWLRQ�WR�5LSDULDQ� 
9HJHWDWLRQ�DQG�&KDQQHO�&KDUDFWHULVWLFV� 

0UMPING�OF�GROUNDWATER�THAT�SERVES�AS�THE�LIFEBLOOD�FOR�THE�3AN�0EDRO�2IVER�AND�ITS�TRIBUTARIES� 
POSES�SIGNIFICANT�THREATS�TO�THE�LONGTERM�FUNCTION�AND�SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER��� 
3TUDIES�SHOW�THAT�GROUNDWATER�IS�BEING�PUMPED�IN�EXCESS�OF�THE�AMOUNT�OF�RECHARGE��IF�BALANCE� 
IS�NOT�ACHIEVED�THE�RIVER�WILL�EVENTUALLY�BECOME�SERIOUSLY�IMPAIRED�OR�LOST��#ONTINUING�DEPLETION� 
OF�GROUNDWATER�SOURCES�TO�THE�RIVER�WILL�NEGATE�THE�POSITIVE�EFFECTS�OF�",-�MANAGEMENT�OVER�THE� 
PAST����YEARS��!LTHOUGH�THE�0&#�ASSESSMENT�FOUND�LITTLE�EVIDENCE�THAT�CURRENT�RIPARIAN�CONDITION� 
ARE�BEING�NEGATIVELY�AFFECTED�BY�GROUNDWATER�DEPLETION�TO�DATE��IT�IS�WELL�KNOWN�THAT�THE�EFFECTS� 
TO�VEGETATION�AND�CHANNEL�CONDITIONS�WILL�LAG�BEHIND�REDUCED�FLOWS���)F��OR�ONCE��GROUNDWATER� 
RECHARGE�TO�THE�3AN�0EDRO�2IVER�IS�LOST��THE�IMPACTS�WILL�LIKELY�BE�IRREVERSIBLE���� 

4HE�FACT�THAT�����OF�THE�RIVER�WAS�DETERMINED�TO�BE�IN�0&#�OR�&!2�WITH�AN�UPWARD�TREND�IS� 
EVIDENCE�THAT�THE�SYSTEM�HAS�THE�ATTRIBUTES�AND�PROCESSES�IN�PLACE�TO�FURTHER�IMPROVE��(OWEVER�� 
THE�GROUNDWATER�PUMPING�DEFICIT�ISSUE�MUST�BE�ADDRESSED�NOW�WHILE�THE�RIVER�STILL�HAS�THE�ABILITY� 
TO�TAKE�ADVANTAGE�OF�THE�WATER�IT�RECEIVES�FROM�BOTH�SURFACE�AND�GROUNDWATER�FLOWS�FOR�SYSTEM� 
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RECOVERY��4HE�FINAL�CHAPTER�TO�THE�SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER�WILL�BE�WRITTEN�BY�THE� 
ACTIONS�TAKEN�BY�THE�",-�AND�ASSOCIATED�COMMUNITIES�AND�PARTNERS�IN�RESOLVING�THE�GROUNDWATER� 
AND�SURFACE�WATER�ISSUES��4HE�",-�SHOULD�CONTINUE�WORKING�WITH�OTHERS�IN�A�COOPERATIVE�AND� 
COORDINATED�APPROACH�TO�RESOLVE�THESE�ISSUES��WHILE�CONCURRENTLY�PURSUING�PERFECTION�OF�WATER� 
RIGHTS�FOR�INSTREAM�FLOWS�AND�GROUNDWATER�LEVELS�AS�DIRECTED�BY�#ONGRESS��� 

!DDITIONALLY��GROUNDWATER�LEVELS�MUST�BE�MONITORED��WITH�PRIORITY�GIVEN�TO����	�WELLS�IN�AREAS� 
CLOSE�TO�THE�RIVER��AND���	 �WELLS�IN�AREAS�OF�HIGH�GROUNDWATER�WITHDRAWAL�WHERE�MODELING� 
SUGGESTS�AN�EXPANDING�CONE�OF�DEPRESSION��4HIS�INFORMATION�IS�NEEDED�TO�TRULY�UNDERSTAND� 
CHANGES�IN�GROUNDWATER�FLOWS�CRITICAL�TO�THE�SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER�WITHIN�THE� 
302.#!���4HE�.234�RECOMMENDS�THAT�AN�ANALYSIS�SIMILAR�TO�WHAT�IS�PROVIDED�IN�THE����� 
REPORT��BE�EXTENDED�TO�THE�WELLS�CLOSEST�TO�THE�RIVER��AND�RESULTS�PRODUCED�IN�COOPERATION�WITH�THE� 
5�3��'EOLOGICAL�3URVEY��53'3	 ���&INALLY��THE�.234�RECOMMENDS�HIRING�A�HYDROLOGIST�DEDICATED� 
TO�THE�302.#!�AND�THE�,AS�#IENEGAS�.ATIONAL�#ONSERVATION�!REA�TO�SERVE�AS�A�MONITORING� 
COORDINATOR��� 

7KH�5ROH�RI�:DWHU�DQG�6HGLPHQW�LQ�5HODWLRQ�WR�&KDQQHO�(YROXWLRQ� 

!NOTHER�OVERARCHING�CONSIDERATION�RELATES�TO�THE�TRIBUTARIES�AND�SEDIMENT�THAT�ENTER�THE�3AN�0EDRO� 
2IVER�ALONG�ITS�LENGTH��/NE�OF�THE�IMPORTANT�ASPECTS�OF�UNDERSTANDING�THE�EVOLUTION�OF�THE�3AN� 
0EDRO�SYSTEM�FOLLOWING�CHANNEL�INCISION�IS�DETERMINING�WHETHER�THE�SEDIMENT�SUPPLY�FROM� 
TRIBUTARIES�IS�CAUSING�IMPAIRED�CONDITIONS�ALONG�THE�RIVER��4O�THIS�END��THE�.234�EXAMINED�THE� 
BALANCE�BETWEEN�WATER�AND�SEDIMENT�CONVEYED�TO�AND�BY�THE�3AN�0EDRO�2IVER�AND�DETERMINED� 
THAT�IN�ALL�BUT�THREE�REACHES��!��$�AND�(	�THE�SEDIMENT�IS�NOT�EXCESSIVE���(OWEVER��PROTECTION�OF� 
BOTH�THE�FLOW�AND�THE�SEDIMENT�REGIME�OF�THIS�RIVER�ARE�CRUCIAL�TO�ITS�CONTINUED�EVOLUTION�AND� 
SURVIVAL���"Y�ALL�INDICATIONS��THE�3AN�0EDRO�2IVER�IS�NO�LONGER�INCISING�AND�IS�AGGRADING�BY� 
BUILDING�A�FLOODPLAIN�AND�BY�NARROWING�ITS�CHANNEL���)N�THE�CONTEXT�OF�CHANNEL�EVOLUTION��THOSE� 
ARE�FAVORABLE�SIGNS�INDICATING�THAT�SOME�REACHES�HAVE�ACHIEVED�PROPER�FUNCTIONING�CONDITION� 
WHILE�OTHERS�ARE�MOVING�IN�THAT�DIRECTION����#ONSEQUENTLY��THE�.234�RECOMMENDS�AGAINST�USING� 
ACTIVE�RESTORATION�PRACTICES�IN�THE�3AN�0EDRO�2IVER�CHANNEL��SUCH�AS�INDUCED�MEANDERS���3OUND� 
RIPARIAN�MANAGEMENT�AND�PASSIVE�RESTORATION�PRACTICES�SHOULD�BE�ADEQUATE�TO�FACILITATE� 
COMPLETION�OF�THE�CHANNEL�EVOLUTIONARY�PROCESS��� 

&OR�THE�REACHES�NOTED�ABOVE��WHICH�CONTAIN�EVIDENCE�THAT�SEDIMENT�LOADS�AND�TRANSPORT�CAPACITY� 
ARE�OUT�OF�BALANCE��THE�.234�RECOMMENDS�A�DETAILED�ANALYSIS�BE�DONE�TO�DETERMINE�THE� 
HYDROLOGIC�IMPACTS�OF�AGRICULTURAL�DIKES��RAILROAD�BEDS��AND�ABANDONED�GRAVEL�PITS�WITHIN�THE� 
302.#!��AS�WELL�AS�CONDUCTING�COOPERATIVE�WATERSHED�CONDITION�ASSESSMENT�OF�TRIBUTARY� 
DRAINAGES���!NOTHER�STUDY�SHOULD�EVALUATE�WHETHER�TREATMENTS�TO�REDUCE�MESQUITE�IN�SELECTED�SITES� 
ON�THE�PREENTRENCHMENT�TERRACE�WOULD�IMPROVE�GRASS�COVER�AND�BETTER�CONTROL�UPLAND�HYDROLOGY� 
AND�SEDIMENT�SUPPLY�� 

��4HE�5PPER�3AN�0EDRO�0ARTNERSHIP��5300	�WAS�FORMED�IN������AND�LEGISLATIVELY�RECOGNIZED�IN������AS�AN�IMPORTANT� 
ENTITY�DEDICATED�TO�RESPONDING�TO�AQUIFER�DEPLETION�IN�THE�3IERRA�6ISTA�SUBWATERSHED�WITH�PASSAGE�OF�THE�$EFENSE� 
!UTHORIZATION�!CT��3ECTION�����OF�THIS�LEGISLATION�REQUIRES�THE�3ECRETARY�OF�THE�)NTERIOR��IN�CONSULTATION�WITH�THE� 
3ECRETARIES�OF�$EFENSE�AND�!GRICULTURE��AND�IN�COOPERATION�WITH�THE�0ARTNERSHIP��TO�PREPARE�AN�ANNUAL�REPORT�TO� 
#ONGRESS��REFERRED�TO�AS�THE�����2EPORT���4HIS�REPORT�INCLUDES�THE�WATER�USE�MANAGEMENT�AND�CONSERVATION�MEASURES� 
THAT�HAVE�BEEN�IMPLEMENTED�AND�ARE�NEEDED�TO�RESTORE�AND�MAINTAIN�THE�SUSTAINABLE�YIELD�OF�THE�REGIONAL�AQUIFER��BY� 
AND�AFTER�3EPTEMBER����������� 
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7KH�&RQWULEXWLRQ�RI�&RWWRQZRRG�DQG�RWKHU�5LSDULDQ�9HJHWDWLRQ�LQ�5HODWLRQ�WR�WKH� 
5HFRYHU\�RI�WKH�6DQ�3HGUR�5LYHU�6\VWHP� 

0&#�ASSESSMENT�FINDINGS�INDICATE�THAT�COTTONWOOD�AND�OTHER�TREES�ARE�CRITICAL�TO�THE�RECOVERY�OF� 
THE�RIVER�CHANNEL�BOTH�AS�LIVING�TREES�AND�ALSO�AS�DEAD�AND�DOWN�WOOD���4HE�LIVE�TREES�WITH�THEIR� 
HEAVY��STRONG�ROOTS�ARE�ESSENTIAL�TO�ANCHORING�BANKS�IN�PLACE��AND�PROVIDING�STABLE�SITES�WHERE� 
RIPARIAN�PLANT�SPECIES��INCLUDING�BULRUSH�AND�OTHER�HERBACEOUS�VEGETATION�IN�COMBINATION�WITH� 
SEEP�WILLOW�AND�OTHER�SHRUBS�TREES��CAN�FURTHER�ANCHOR�CHANNEL�BANKS�AND�CONTRIBUTE�TO�CHANNEL� 
NARROWING�AND�FLOODPLAIN�DEVELOPMENT��2IPARIAN�VEGETATION�FUNCTIONS�TO���� �SLOW�WATER�VELOCITY� 
DURING�FLOODS���� �CAPTURE�SEDIMENTS��WHICH�CREATES�SITES�FOR�WATER�STORAGE���� 	�INCREASE� 
INFILTRATION�AND�SOILMOISTURE�RETENTION�BY�ADDING�ORGANIC�MATTER�AND�CREATING�MACROPORES�VIA�ROOT� 
CHANNELS��AND���	�SLOW�THE�RELEASE�OF�SUBSURFACE�WATERS�TO�SURFACE�WATERS���7HILE�MANY�PEOPLE� 
HAVE�EXPRESSED�CONCERN�THAT�COTTONWOODS�CONTRIBUTE�TO�CONSIDERABLE�WATER�LOSS�IN� 
EVAPOTRANSPIRATION��THE�RIVER�COULD�NOT�CONTINUE�TO�DEVELOP�AND�IMPROVE�WITHOUT�THEM�� 
6EGETATION��BOTH�LARGE�AND�SMALL��HOLDS�THE�RIVER�AND�FLOODPLAIN�TOGETHER�AND�PROVIDES�FOR�THE� 
FUNCTION�NECESSARY�TO�CREATE�AQUATIC�AND�RIPARIAN�VALUES�WITHIN�THE�302.#!��� 

#URRENT�COTTONWOOD�GALLERIES�IN�REACHES�RATED�0&#�WERE�PRIMARILY�FULLY�STOCKED�STANDS��AND�SINCE� 
THE�RATE�OF�CHANNEL�MIGRATION�IS�LOWER�NOW�THAN�BEFORE�THE�GALLERIES�WERE�ESTABLISHED��THERE�IS�LESS� 
AREA�FOR�ESTABLISHMENT�OF�NEW�TREES�FROM�SEED��!S�A�RESULT��THE�ACRES�OF�COTTONWOOD�AND�NUMBER� 
OF�LARGE�TREES�ARE�DECREASING�AND�WILL�CONTINUE�TO�DO�SO�NATURALLY��LOSS�TO�WILD�OR�PRESCRIBED�FIRE� 
WOULD�ACCELERATE�THIS�PROCESS���0RESERVATION�AND�PROTECTION�OF�EXISTING�COTTONWOOD�GALLERIES� 
SHOULD�BE�A�PART�OF�A�VEGETATION�MANAGEMENT�PLAN�AND�A�WELLDEVELOPED�FUELS�AND�WILDLIFE� 
MANAGEMENT�PLAN���4HE�PROTECTION�OF�COTTONWOOD�TREES�IS�DEFINITELY�IMPORTANT�IN�REACHES�RATED�AS�� 
&!2��BECAUSE�THESE�REACHES�IN�PARTICULAR�ARE�DEPENDENT�ON�COTTONWOOD�TREES��LIVING�AND�DEAD	�FOR� 
ENERGY�DISSIPATION��STREAMBANK�PROTECTION��AND�FLOODWATER�CAPTURE�AND�STORAGE�� 

7KH�1HJDWLYH�(IIHFWV�RI�&RQWLQXHG�/LYHVWRFN�*UD]LQJ�RQ�5LSDULDQ�5HFRYHU\� 

/NE�OF�THE�MAJOR�DECISIONS�MADE�IN������THROUGH�THE�302.#!�S�ORIGINAL�MANAGEMENT�PLAN�S � 
WAS�TO�END�PERMITTED�LIVESTOCK�GRAZING�IN�AREAS�ALONG�THE�RIVER���!S�PREVIOUSLY�NOTED��THIS�HAS� 
ALLOWED�DEVELOPMENT�OF�RIPARIAN�VEGETATION�AND�CHANNEL�CHARACTERISTICS�THAT�GREATLY�IMPROVE�THE� 
FUNCTION�AND�SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER��!�KEY�FINDING�OF�THIS�ASSESSMENT��HOWEVER��IS� 
THAT�WHILE�THE�",-�MADE�EFFORTS�TO�ELIMINATE�TRESPASS�LIVESTOCK�IN�THE�302.!��MORE�NEEDS�TO�BE� 
DONE�AND�3TATE�/FFICE�SUPPORT�IS�NEEDED��,IVESTOCK�USE�IS��TO�SOME�DEGREE��RETARDING�RECOVERY�OF� 
SECTIONS�OF�THE�RIVER��UNAUTHORIZED�GRAZING�WAS�FOUND�ALL�ALONG�THE�RIVER��BUT�THE�DETRIMENTAL� 
IMPACTS�WERE�MORE�VISIBLE�IN�LOCALIZED�AREAS�WITHIN�CERTAIN�REACHES���� 

4RESPASS�LIVESTOCK�GRAZING�IN�THE�RIVER�CORRIDOR�MUST�BE�ELIMINATED�TO�PROVIDE�THE�MAXIMUM� 
OPPORTUNITY�FOR�CONTINUED�IMPROVEMENT�AND�EVOLUTION�OF�THE�RIVER��&URTHERMORE��0&#�ASSESSMENT� 
FINDINGS�INDICATE�THAT�THE�RIPARIAN�CORRIDOR�AND�RIVER�ARE�NOT�YET�TO�A�POINT��OVERALL��THAT�LIVESTOCK� 
GRAZING�COULD�BE�PERMITTED�ALONG�THE�3AN�0EDRO�2IVER�WITHOUT�RETARDING�IMPROVEMENT�OR�EVEN� 
CAUSING�IMPAIRMENT���� 
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2WKHU�0DQDJHPHQW�,VVXHV�WR�EH�DGGUHVVHG�DV�3DUW�RI�D�&RPSUHKHQVLYH�5HFRYHU\�3ODQ�IRU� 
WKH�6351&$� 

Tamarisk (Saltcedar) 

4AMARISK�IS�FOUND�THROUGHOUT�THE�3AN�0EDRO�2IVER�WITHIN�THE�302.#!�WITH�INCREASING� 
POPULATIONS�AND�DENSITY�MOVING�NORTHWARD�FROM�THE�5NITED�3TATES�BORDER���)T�IS�FOUND�ONLY� 
OCCASIONALLY�IN�THE�UPPER��SOUTHERN	�REACHES��IN�PART�DUE�TO�AGGRESSIVE�CONTROL�EFFORTS�BY�",-� 
AND�PARTNERS���)N�THE�LOWER��NORTHERN �REACHES�OF�THE�302.#!��TAMARISK�WILL�POTENTIALLY�DISPLACE� 
MOST�OF�THE�WILLOW�AND�COTTONWOOD�OVER�TIME�WITHOUT�AGGRESSIVE�CONTROL��THIS�IS�DUE�TO�ITS�ABILITY� 
TO�SPREAD�RAPIDLY�AND�ITS�DEEP�ROOTS�THAT�CAN�TAP�INTO�WATER�TABLES�BEYOND�THE�REACH�OF�YOUNG� 
COTTONWOOD�AND�WILLOW���4HE�.234�SUPPORTS�AND�ENDORSES�THE�302.#!�S�EXISTING�TAMARISK� 
MANAGEMENT�PLAN�� 

Fire and Fuels 

4HE�RISKS�OF�MAJOR��HIGHINTENSITY�WILDFIRES�ARE�GREAT�GIVEN�THE�OBSERVED�FUEL�LOADINGS�AND�TYPES� 
OF�FUELS�WITHIN�THE�302.#!���!�COMPREHENSIVE�PUBLIC�PRIVATE�APPROACH�SHOULD�BE�UNDERTAKEN�TO� 
DEVELOP�STRATEGIES�AND�TACTICS�FOR�MANAGING�FUELS�AND�VEGETATION�WITHIN�AND�NEAR�THE�302.#!��� 
)N�ADDITION�TO�PROTECTING�COTTONWOOD�STANDS�TO�THE�EXTENT�PRACTICAL��THE�.234�SUGGESTS�THE�2-0� 
REVISION�INCLUDE�AN�ANALYSIS�OF�OPPORTUNITIES�TO�USE�FIRE��MECHANICAL�TREATMENTS��CATTLE�AND�OR� 
OTHER�LIVESTOCK�AS�A�WAY�OF�MANAGING�VEGETATION�AND�FUELS�ON�GRASSES�ON�THE�PREENTRENCHMENT� 
TERRACE��INCLUDING�PREVIOUS�AGRICULTURAL�FIELDS���4HE�RISK�OF�FIRE�MOVING�INTO�THE�RIPARIAN�AREA�IS� 
HIGH�DUE�TO�THE�EXISTING�STANDS�OF�DEAD�AND�DRY�MATERIAL���0ERIODIC�DEFOLIATION�BY�SOME�PROCESS�IS� 
NEEDED�TO�IMPROVE�THE�HEALTH�AND�VIGOR�OF�THE�GRASSES��WHICH�WILL�ALSO�HELP�IMPROVE�WATERSHED� 
CONDITION�AND�BENEFIT�THE�RIVER��� 

Beaver 

)N�THE�0&#�ASSESSMENT��BEAVER�DAMS�ARE�CONSIDERED�BECAUSE�THEY�CAN�BE�HYDROLOGIC�MODIFIERS��� 
/VERALL��BEAVER�WERE�SEEN�AS�A�POSITIVE�CONTRIBUTOR�TO�RIVER�HEALTH�DUE�TO�EXTENDED�TIME�OF�WATER� 
RETENTION�BEHIND�DAMS���4HE�IMPORTANT�ROLE�OF�BEAVER��LIKE�COTTONWOOD��IS�ANOTHER�AREA�WHERE� 
INCREASED�INFORMATION�AND�PUBLIC�EDUCATION�EFFORTS�ARE�NEEDED���4HE�",-�SHOULD�ALSO�WORK�WITH� 
PRIVATE�LANDOWNERS�AND�THE�!RIZONA�'AME�AND�&ISH�$EPARTMENT�TO�MINIMIZE�UNDESIRABLE� 
IMPACTS�� 

OHV and Pedestrian Trails 

"ECAUSE�RIPARIAN�RECOVERY�IS�RELATIVELY�RECENT�AND�RIPARIAN�PLANT�COMMUNITIES�ARE�WEAKLY� 
DEVELOPED�IN�MANY�AREAS��SMALL�DISTURBANCES�CAN�HAVE�PROFOUND�EFFECTS�BY�RETARDING�RECOVERY�OR� 
REVERSING�EARLIER�TRENDS�IN�RECOVERY�OF�RIPARIAN�AREAS��0&#�ASSESSMENT�FINDINGS�INDICATE�THAT� 
UNAUTHORIZED�OFFHIGHWAY�VEHICLE�TRAFFIC�AND�UNREGULATED�FOOT�TRAFFIC�HAS�COMPACTED�SOIL�� 
TRAMPLED�AND�DESTROYED�RIPARIAN�VEGETATION��ALTERED�STREAMBANKS�AND�INCREASED�CHANNEL�EROSION�� 
%FFORTS�TO�REDUCE�THESE�IMPACTS�SHOULD�BE�UNDERTAKEN��� 
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Railroad Bed 

4HE�ABANDONED�RAILROAD�BED�THAT�RUNS�ALONG�MUCH�OF�THE�3AN�0EDRO�2IVER�HAS��AND�CONTINUES�TO� 
ALTER�SURFACE�FLOW�AND�CONTRIBUTE�ERODED�MATERIAL�DIRECTLY�TO�THE�RIVER��4HE�.234�RECOMMENDS� 
THE�",-�CONDUCT�AN�INVENTORY�TO�DETERMINE�THE�LOCATION�AND�EXTENT�OF�ALTERED�SURFACE�DRAINAGE� 
AND�MAINTENANCE�NEEDS���)N�ADDITION��THE�",-�SHOULD�EXPLORE�VARIOUS�OPTIONS�TO�RETIRE�OR�ACQUIRE� 
THE�RIGHTOFWAY�FOR�THE�ABANDONED�RAILROAD�� 

Agricultural Dikes 

)N�SECTIONS�OF�THE�3AN�0EDRO�2IVER��DIKES�WERE�CONSTRUCTED�TO�DIVERT�SURFACE�DRAINAGE�AROUND� 
ABANDONED�AGRICULTURAL�FIELDS���4HESE�DIKES�ALTER�NATURAL�HYDROLOGIC�PATTERNS��CAUSING�SOME� 
REACHES�OF�THE�3AN�0EDRO�2IVER�TO�RECEIVE�LESS�WATER�AND�SEDIMENT��WHEREAS�OTHERS�MAY�RECEIVE� 
TOO�MUCH���!�THOROUGH�FIELD�INVESTIGATION�OF�THE�DIKES�IS�NEEDED�TO�UNDERSTAND�THE�EXTENT�OF�THE� 
IMPACT���7HERE�THERE�IS�EVIDENCE�THAT�DIVERTED�FLOW�PATTERNS�ARE�CREATING�INCREASES�IN�PEAK� 
DISCHARGE�AND�INCREASED�EROSIVE�POTENTIAL��STEPS�SHOULD�BE�TAKEN�TO�REMEDY�THE�SITUATION��� 

Groundwater Augmentation 

!�NUMBER�OF�GROUNDWATER�AUGMENTATION�STRATEGIES�ARE�CURRENTLY�BEING�REVIEWED�FOR�THEIR� 
POTENTIAL�CONTRIBUTION�TO�BALANCE�PUMPING�WITH�RECHARGE��!DDITIONAL�WATER�IN�2EACH�!�COULD� 
ACCELERATE�RECOVERY�OF�THE�NEEDED�VEGETATION�CHARACTERISTICS���!DDITIONAL�WATER�IN�2EACHES�"� 
THROUGH�%�COULD�EXTEND�PERENNIAL�FLOW�FURTHER�DOWNSTREAM�IN�2EACH�&��!�THIRD�LOCATION�WOULD�BE� 
TO�PROVIDE�ADDITIONAL�RECHARGE�WATER�TO�THE�"ABOCOMARI�2IVER��WHICH�MIGHT�ALSO�POSITIVELY� 
INFLUENCE�THE�WATER�IN�THE�3AN�0EDRO�2IVER�� 

/NE�STRATEGY�DISCUSSED�DURING�THE�0&#�ASSESSMENT�WAS�THE�USE�OF�DETENTION�BASINS�IN�EPHEMERAL� 
CHANNELS���4HE�.234�CAUTIONS�THAT�THESE�DETENTION�BASINS�ARE�NOT�WITHOUT�POSSIBLE�UNINTENDED� 
CONSEQUENCES�DUE�TO�ALTERATIONS�IN�SEDIMENT�BALANCE���!S�A�RESULT��THE�LOCATION�OF�FUTURE�STRUCTURES� 
IS�AN�IMPORTANT�CONSIDERATION��� 

Recommended Next Steps 

4HE�0&#�2IPARIAN�!SSESSMENT�2EPORT�FOR�THE�3AN�0EDRO�2IVER�THROUGH�THE�302.#!�CONCLUDES� 
WITH�A�DISCUSSION�OF�THREE�RECOMMENDED�NEXT�STEPS���4HE�FIRST�IS�TO�COMPLETE�THE�302.#!�2-0� 
REVISION�PROCESS�THAT�IS�CURRENTLY�UNDERWAY���4HE�NUMBER�AND�TYPES�OF�ISSUES�RAISED�BY�THE�0&#� 
ASSESSMENT�AND�PRECEDING�STEPS�IN�THE�.234�ASSISTANCE�PROCESS�CLEARLY�POINT�TO�THE�NEED�FOR�AN� 
UPTODATE�PLAN�FOR�MANAGING�THE�302.#!���!LTHOUGH�SOME�OF�THE�RIPARIAN�ISSUES�CAN�BE� 
RESOLVED�ON�A�PROJECT�OR�LOCATION�BASIS��THE�GREATER�NEED�IS�FOR�A�COMPREHENSIVE�ANALYSIS�AND� 
PLANNING�EFFORT�THAT�FULLY�ENGAGES�THE�MANY�PARTNERS�AND�BROADER�PUBLIC��� 

4HE�SECOND�STEP�IS�TO�DEVELOP�BASELINE�INFORMATION�AND�AN�OBJECTIVE�DRIVEN�MONITORING�STRATEGY��� 
7ITH�THE�LEGAL�MANDATE�TO�CONSERVE��PROTECT�AND�ENHANCE�THE�RIPARIAN��AQUATIC��AND�OTHER�NAMED� 
RESOURCES��A�ROBUST�MONITORING�PLAN�IS�CRITICAL�TO�MISSION�SUCCESS���!LTHOUGH�MONITORING�IS�KNOWN� 
TO�EXIST��MUCH�OF�THIS�IS�NOT�CORPORATE�IN�NATURE�OR�READILY�AVAILABLE�TO�INTERESTED�PUBLICS�OR� 
MANAGEMENT���-OVING�FORWARD�INTO�THE�REVISION�OF�THE�2-0�AND�THE�ESTABLISHMENT�OF�MONITORING� 
PROGRAMS��IT�IS�CRITICAL�TO�KNOW�WHERE�INFORMATION�HAS�BEEN�COLLECTED��WHAT�INFORMATION�IS� 
AVAILABLE��AND�WHAT�HAS�BEEN�LEARNED�TO�DATE��)N�ADDITION�TO�THE�ONGOING�WETDRY�MAPPING��WHICH� 
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NOT�ONLY�PROVIDES�HIGHLY�VALUABLE�INFORMATION�TO�MANAGEMENT�ABOUT�RIVER�CONDITIONS�BUT�IS�ALSO�A� 
HIGHLY�EDUCATIONAL�ACTIVITY�THAT�INCREASES�PUBLIC�SUPPORT�FOR�THE�3AN�0EDRO�2IVER��THE�.234� 
OUTLINES�A�VARIETY�OF�OTHER�MONITORING�NEEDS�FOR�THE�302.#!���7ITH�APPROPRIATE�TRAINING�� 
VOLUNTEERS�CAN�ASSIST�TECHNICAL�STAFF�ON�SOME�OF�THESE�MONITORING�EFFORTS�AND�TAKE�THE�LEAD�ON� 
OTHERS�� 

4HE�THIRD�RECOMMENDATION�IS�TO�EXPAND�OPPORTUNITIES�FOR�COMMUNITY�EDUCATION�AND�SERVICE��� 
4HROUGHOUT�THE�COURSE�OF�.234�ASSISTANCE��IT�BECAME�APPARENT�THAT�THERE�IS�A�LACK�OF� 
INFORMATION��OR�MISINFORMATION��REGARDING�RIPARIAN�ECOLOGY�AND�FUNCTION��6OLUNTEERS�CAN�ASSIST� 
",-�WITH�RIPARIAN�EDUCATION�AND�INTERPRETATION��AS�WELL�AS�IMPLEMENTING�MANAGEMENT�ACTIONS��� 
3UGGESTED�INFORMATIONAL�TOPICS�AND�MANAGEMENT�ACTIVITIES�ARE�OUTLINED�IN�THE�REPORT��� 
� 
� 
,QWURGXFWLRQ� 
� 
!S�PART�OF�AN�EFFORT�TO�BEGIN�WORKING�WITH�STAKEHOLDERS�IN�A�DIFFERENT�AND�MORE�COLLABORATIVE� 
WAY��THE�"UREAU�OF�,AND�-ANAGEMENT��",-	�IN�!RIZONA�REQUESTED�ASSISTANCE�FROM�THE�.ATIONAL� 
2IPARIAN�3ERVICE�4EAM��.234 	�RELATIVE�TO�THE�MANAGEMENT�OF�THE�3AN�0EDRO�2IVER�WITHIN�THE� 
3AN�0EDRO�2IPARIAN�.ATIONAL�#ONSERVATION�!REA��302.#!	���4HE�.234�IS�AN�INTERAGENCY�TEAM� 
�",-��&OREST�3ERVICE��IN�COOPERATION�WITH�.ATURAL�2ESOURCES�#ONSERVATION�3ERVICE	�THAT� 
IMPLEMENTS�THE�#REEKS�AND�#OMMUNITIES�3TRATEGY�ACROSS�THE�7ESTERN�5NITED�3TATES����4HE�FOCUS� 
OF�THE�#REEKS�AND�#OMMUNITIES�3TRATEGY�IS�WORKING�WITH�LAND�MANAGERS�AND�INTERESTED� 
STAKEHOLDERS�TO�BUILD�RELATIONSHIPS�AND�ESTABLISH�A�COMMON�VISION�FOR�RIPARIAN�AREA�MANAGEMENT� 
THAT�IS�BASED�ON�A�SHARED�UNDERSTANDING�OF�CURRENT�RIPARIAN�CONDITION�IN�RELATION�TO�AN�AREA�S� 
POTENTIAL����4HIS�UNDERSTANDING�OF�IMPORTANT�RIPARIAN�ATTRIBUTES�AND�PROCESSES�THEN�FORMS�THE� 
FOUNDATION�UPON�WHICH�OBJECTIVES�RELATING�TO�DESIRED�FUTURE�RIPARIAN�CONDITIONS�ARE�SET��AND� 
ALTERNATIVE�MANAGEMENT�AND�MONITORING�APPROACHES�ARE�CONSIDERED��� 

&OR�THE�PAST�YEAR��THE�",-�IN�!RIZONA�HAS�BEEN�WORKING�WITH�THE�.234�TO�IMPLEMENT�THE�#REEKS� 
AND�#OMMUNITIES�STRATEGY�WITHIN�THE�302.#!���-OST�RECENTLY��INTERESTED�INDIVIDUALS�FROM� 
SURROUNDING�COMMUNITIES��AND�",-�MANAGERS�AND�SPECIALISTS�JOINED�THE�.234�AS�THEY� 
CONDUCTED�0ROPER�&UNCTIONING�#ONDITION��0&#	�RIPARIAN�ASSESSMENTS��0RICHARD�ET�AL������	�ON� 
APPROXIMATELY����MILES�OF�THE�3AN�0EDRO�2IVER�THROUGH�THE�302.#!��DURING�!PRIL�������������� 
4HE�OBJECTIVE�WAS�TO�ASSESS�THE�CURRENT�FUNCTIONAL�CONDITION�OF�THE�RIVER�AND�RIPARIAN�CONDITIONS� 
NEARLY����YEARS�AFTER�#ONGRESSIONAL�DESIGNATION�OF�THE�302.#!���!S�PART�OF�DESIGNATION�� 
#ONGRESS�DIRECTED�THE�3ECRETARY�OF�THE�)NTERIOR�TO�MANAGE�THE�302.#!�IN�A�MANNER�THAT 
hCONSERVES��PROTECTS��AND�ENHANCES�THE�RIPARIAN�AREA�AND�THE�AQUATIC��WILDLIFE��ARCHEOLOGICAL�� 
PALEONTOLOGICAL��SCIENTIFIC��CULTURAL��EDUCATIONAL��AND�RECREATIONAL�RESOURCES�OF�THE�CONSERVATION� 
AREAv��5NITED�3TATES�#ODE�������	� 4HE�0&#�ASSESSMENT�PROVIDES�INFORMATION�TO�BETTER� 
UNDERSTAND�HOW�RIPARIAN�CONDITIONS�HAVE�CHANGED�SINCE�DESIGNATION�AND�WHAT�THE�",-�AND� 
LARGER�COMMUNITY�CAN�DO�TO�ENSURE�MANAGEMENT�WILL�ACHIEVE�#ONGRESSIONAL�DIRECTION�INTO�THE� 
FUTURE��� 

��&OR�MORE�INFORMATION�ABOUT�THE�#REEKS�AND�#OMMUNITIES�3TRATEGY��VISIT�WWW�BLM�GOV�OR�PROGRAMS�NRST�� 
��2IPARIAN�POTENTIAL�IS�DEFINED�AS�THE�HIGHEST�ECOLOGICAL�STATUS�A�RIPARIANWETLAND�AREA�CAN�ATTAIN�IN�THE�PRESENT� 
CLIMATE�GIVEN�NO�POLITICAL��SOCIAL��OR�ECONOMIC�CONSTRAINTS��0RICHARD�ET�AL������ ���&OR�THE�PURPOSES�OF�THIS�REPORT��IT�IS� 
DESCRIBED�BY�THE�COMBINATION�OF�VEGETATION�AND�CHANNEL�CHARACTERISTICS�THAT�COULD�DEVELOP�DURING�A�MANAGEMENT� 
TIME�SCALE�OF�����YEARS�GIVEN�NO�HUMAN�IMPACTS�� 
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4WO�STORIES�HAVE�EMERGED�FROM�THE�ASSESSMENT�CONCERNING�THE�RECOVERY��HEALTH�AND� 
SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER��AS�WELL�AS�THE�HOPE�FOR�MEETING�THE�INTENT�OF�#ONGRESS� 
WHEN�THEY�ESTABLISHED�THE�.#!��AND�ENSURING�THAT�THIS�NATIONAL�TREASURE�WILL�CONTINUE�TO�BE�A� 
LIVING�LABORATORY�AND�SOURCE�OF�JOY�AND�INSPIRATION�FOR�FUTURE�GENERATIONS���4HE�FIRST�IS�BEING� 
WRITTEN�ON�THE�LAND�AND�IS�A�DRAMATIC�LESSON�IN�THE�EVOLUTIONARY�AND�RECUPERATIVE�POWERS�OF�RIVERS� 
AND�STREAMS���4HIS�STORY�IS�BASED�ON�THE�INTERACTION�OF�SOIL��WATER�AND�VEGETATION�ALONG�THE�COURSE� 
OF�THIS�LIVING�RIVER���4HE�SECOND�STORY�IS�ABOUT�GROUNDWATER��AND�IS�BEING�WRITTEN�DEEP�WITHIN�THE� 
EARTH�IN�THE�LANDS�SURROUNDING�THE�302.#!��OUT�OF�SIGHT�AND�MIND�FOR�MANY�MEMBERS�OF�THE� 
COMMUNITY���0UMPING�OF�THE�GROUNDWATER�AQUIFER�THAT�SERVES�AS�THE�LIFEBLOOD�FOR�THE�3AN�0EDRO� 
2IVER�AND�ITS�TRIBUTARIES�IS�THREATENING�THE�RIVER�S�FUTURE�EXISTENCE���3TUDIES�SHOW�THAT� 
GROUNDWATER�IS�BEING�PUMPED�IN�EXCESS�OF�THE�AMOUNT�OF�RECHARGE��IF�BALANCE�IS�NOT�ACHIEVED��THE� 
3AN�0EDRO�2IVER�WILL�EVENTUALLY�BECOME�SERIOUSLY�IMPAIRED�OR�LOST��5PPER�3AN�0EDRO�0ARTNERSHIP� 
����	���-ANY�OF�THE�DEAD�RIVERS�THAT�CURRENTLY�DOT�THE�!MERICAN�7EST�SERVE�AS�A�TESTAMENT�TO�THE� 
POSSIBILITY�OF�THIS�OUTCOME���� 

3INCE�THE�RIGHTS�TO�GROUNDWATER�USE�IN�!RIZONA�ARE�ESSENTIALLY�UNREGULATED�OUTSIDE�OF�!CTIVE� 
-ANAGEMENT�!REAS�AND�)RRIGATION�.ON%XPANSION�!REAS��THE�AQUIFER�THAT�SUPPLIES�MUCH�OF�THE� 
BASEFLOW�TO�THE�3AN�0EDRO�2IVER�IS�FACING�A�tragedy of the commons���(ARDIN������	�DESCRIBED� 
THIS�AS�A�DILEMMA�ARISING�FROM�THE�SITUATION�IN�WHICH�MULTIPLE�INDIVIDUALS��ACTING�INDEPENDENTLY� 
AND�RATIONALLY�AND�CONSULTING�THEIR�OWN�SELFINTEREST��WILL�ULTIMATELY�DEPLETE�A�SHARED�LIMITED� 
RESOURCE��EVEN�WHEN�IT�IS�CLEAR�THAT�IT�IS�NOT�IN�ANYONE�S�LONGTERM�INTEREST�FOR�THIS�TO�HAPPEN��� 
'ROUNDWATER�PUMPING�IS�THE�ULTIMATE�THREAT�TO�THE�SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER��AS�WELL� 
AS�THE�ECONOMY�AND�CULTURE�OF�&ORT�(UACHUCA��3IERRA�6ISTA�AND�THE�SURROUNDING�REGION��4HE�FINAL� 
CHAPTER�TO�THE�SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER�WILL�BE�WRITTEN�BY�ACTIONS�TAKEN�BY�THE�",-�� 
AND�ASSOCIATED�COMMUNITIES�AND�PARTNERS�IN�RESOLVING�THE�ISSUES�POSED�BY�THIS�SECOND�STORY����4HE� 
",-�SHOULD�CONTINUE�WORKING�WITH�OTHERS�IN�A�COOPERATIVE�AND�COORDINATED�APPROACH�TO�RESOLVE� 
THE�GROUNDWATER�AND�SURFACE�WATER�ISSUES�IN�THE�5PPER�3AN�0EDRO�"ASIN��#ONCURRENTLY��THE�",-� 
SHOULD�PURSUE�PERFECTION�OF�WATER�RIGHTS�FOR�INSTREAM�FLOWS�AND�GROUNDWATER�LEVELS�AS�DIRECTED�BY� 
#ONGRESS�� 

4HIS�REPORT�FOCUSES�ON�THE�FUNCTION�AND�SUSTAINABILITY�OF�THE�3AN�0EDRO�2IVER�THOUGH�THE� 
302.#!��WHICH�FALLS�WITHIN�",-�MANAGEMENT�AUTHORITY���4HE�0&#�ASSESSMENT�FINDINGS�ARE� 
FOCUSED�ON�RIPARIAN�CONDITIONS�ALONG�THE�MAIN�CHANNEL�OF�THE�3AN�0EDRO�2IVER�WITHIN�THE� 
302.#!��SEE�!PPENDIX�!�FOR�REACHBASED�0&#�ASSESSMENT�INFORMATION	���4HE�ASSESSMENT�DID� 
NOT�EVALUATE�THE�CONDITION�OF�TRIBUTARIES�OR�UPLANDS��NOR�DID�IT�DIRECTLY�ASCERTAIN�GROUNDWATER� 
CONDITIONS���0&#�!SSESSMENT�FINDINGS�INDICATE�THAT�THE�CURRENT�CONDITION�OF�����OF�THE�3AN�0EDRO� 
2IVER�WITHIN�THE�302.#!�IS�EITHER�PROPERLY�FUNCTIONING�OR�IN�AN�UPWARD�TREND��MOVING�TOWARD� 
0&#	���(OWEVER��CONTINUING�DEPLETION�OF�GROUNDWATER�SOURCES�TO�THE�RIVER�WILL�EVENTUALLY�NEGATE� 
THE�POSITIVE�EFFECTS�OF�",-�S�MANAGEMENT�OVER�THE�PAST����YEARS��!LTHOUGH�THE�0&#�ASSESSMENT� 
FOUND�LITTLE�EVIDENCE�THAT�CURRENT�RIPARIAN�CONDITIONS�ARE�BEING�NEGATIVELY�AFFECTED�BY� 
GROUNDWATER�DEPLETION�TO�DATE��IT�IS�WELL�KNOWN�THAT�EFFECTS�TO�VEGETATION�AND�CHANNEL�CONDITIONS� 
WILL�LAG�BEHIND�REDUCED�FLOWS���)F��OR�ONCE��GROUNDWATER�RECHARGE�TO�THE�3AN�0EDRO�2IVER�IS�LOST�� 
THE�IMPACTS�WILL�LIKELY�BE�IRREVERSIBLE��4HE�FACT�THAT�����OF�THE�RIVER�WAS�DETERMINED�TO�BE�IN� 
0&#�OR�&!2�WITH�AN�UPWARD�TREND�IS�EVIDENCE�THAT�THE�SYSTEM�HAS�THE�ATTRIBUTES�AND�PROCESSES�IN� 
PLACE�TO�FURTHER�IMPROVE��(OWEVER��THE�GROUNDWATER�PUMPING�DEFICIT�ISSUE�MUST�BE�ADDRESSED� 
NOW�WHILE�THE�RIVER�STILL�HAS�THE�ABILITY�TO�TAKE�ADVANTAGE�OF�THE�WATER�IT�RECEIVES�FROM�BOTH� 
SURFACE�AND�GROUNDWATER�FLOWS�FOR�SYSTEM�RECOVERY��� 
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7HEN�THE�.234�FIRST�BECAME�INVOLVED�IN�WORKING�WITH�THE�",-�AND�ITS�PARTNERS�OVER� 
MANAGEMENT�OF�THE�302.#!��A�SITUATION�ASSESSMENT�WAS�CONDUCTED�AND�A�REPORT�PUBLISHED�ON� 
!PRIL�����������.234�����	���!S�NOTED�IN�THE�REPORT��THE�ISSUES�REGARDING�THE�302.#!�FALL�AT� 
TWO�SCALES�n�THOSE�RELATING�TO�THE�LARGER�3AN�0EDRO�WATERSHED�AND�THOSE�RELATING�MORE�SPECIFICALLY� 
TO�THE�MANAGEMENT�OF�THE�302.#!���$ECLINING�SURFACE�WATER�LEVELS�AND�AN�INABILITY�TO�BALANCE� 
THE�GROUNDWATER�BUDGET�ARE�WATERSHED�SCALE�ISSUES��WHICH�IF�NOT�RESOLVED�THREATEN�THE�FUTURE� 
HEALTH�OF�THE�3AN�0EDRO�2IVER���!T�THE�SCALE�OF�THE�302.#!��CLEAR�AND�COMPREHENSIVE� 
KNOWLEDGE�ABOUT�THE�CURRENT�CONDITION�OF�RIPARIAN�HEALTH�AFTER����YEARS�OF�MANAGEMENT�DID�NOT� 
EXIST��AND�THE�CURRENT�MANAGEMENT�PLAN�IS�A�COMBINATION�OF�SEVERAL�PLANS�THAT�WERE�DIFFICULT�TO� 
EITHER�OBTAIN�OR�GAIN�A�CLEAR�SENSE�OF�DIRECTION��OBJECTIVES��AND�PURPOSE���4HESE�FACTORS�SERIOUSLY� 
IMPAIR�THE�ABILITY�OF�THE�",-�TO�MEET�THEIR�MANAGEMENT�CHALLENGES�� 

4HE�.234�RECOGNIZED�THAT�THE�LARGER�WATERSHEDSCALE�ISSUES�AND�THE�FUTURE�HEALTH�OF�THE�3AN� 
0EDRO�2IVER��AND�THUS�THE�302.#!��ARE�INEXORABLY�LINKED���(OWEVER��AT�THE�CONCLUSION�OF�THE� 
SITUATION�ASSESSMENT��THE�TEAM�DETERMINED�THAT�ITS�ASSISTANCE�WOULD�BE�MOST�EFFECTIVE�IF�IT�FOCUSED� 
ON�THE�SCALE�OF�ESTABLISHING�A�COMMON�VISION�AMONG�THE�",-�AND�STAKEHOLDERS�FOR�THE�FUTURE� 
MANAGEMENT�OF�THE�302.#!���!�VISION��BASED�ON�AN�UNDERSTANDING�OF�CURRENT�RIPARIAN�CONDITION� 
IN�RELATION�TO�POTENTIAL��WOULD�THEN�INFORM�THE�SELECTION�OF�APPROPRIATE�MANAGEMENT�AND� 
MONITORING�APPROACHES�NEEDED�TO�CONSERVE��PROTECT�AND�ENHANCE�THIS�NATIONAL�TREASURE��� 
%NGENDERING�THIS�TYPE�OF�UNDERSTANDING�AND�BUILDING�NEEDED�RELATIONSHIPS�AND�TRUST�AMONG�LAND� 
MANAGERS�AND�STAKEHOLDERS�ARE�AT�THE�HEART�OF�THE�#REEKS�AND�#OMMUNITIES�3TRATEGY��� 

&OLLOWING�THE�SITUATION�ASSESSMENT��THE�.234�MET�WITH�",-�PERSONNEL�AND�STAKEHOLDERS�TO� 
REVIEW�FINDINGS��GAUGE�SUPPORT�FOR�CONTINUED�TEAM�INVOLVEMENT�AND�IDENTIFY�THE�STEPS�NEEDED�TO� 
CREATE�A�COMMON�UNDERSTANDING�OF�RIVER�AND�RIPARIAN�CONDITIONS�WITHIN�THE�302.#!���4HE�FIRST� 
IDENTIFIED�STEP�WAS�FOR�THE�TEAM�TO�MEET�WITH�THE�VARIOUS�RESEARCHERS�AND�SPECIALISTS�WORKING�ON�� 
OR�FAMILIAR�WITH�THE�3AN�0EDRO�2IVER��TO�GAIN�A�BETTER�UNDERSTANDING�OF�CURRENT�INFORMATION�AND� 
DETERMINE�IF�ANY�GAPS�EXIST���4HIS�OCCURRED�IN�*ULY��������)T�BECAME�EVIDENT�THAT�EVEN�THOUGH� 
THERE�IS�A�CONSIDERABLE�AMOUNT�OF�INFORMATION�ABOUT�THE�3AN�0EDRO�2IVER��E�G��,EENHOUTS�ET�AL�� 
����	��INFORMATION�REGARDING�CURRENT������ 	�RIPARIAN�CONDITION�compared to potential��ON�A� 
REACHBYREACH�BASIS�DID�NOT�EXIST���"ECAUSE�THIS�INFORMATION�REPRESENTS�THE�STARTING�POINT�IN�",-� 
REGULATIONS�FOR�MANAGING�LAND�HEALTH��AN�ACTION�PLAN�WAS�DEVELOPED�TO�COLLECT�THE�INFORMATION�IN� 
ADVANCE�OF�THE�UPCOMING�2ESOURCE�-ANAGEMENT�0LAN��2-0	�REVISION�PROCESS���4HE�PROPOSED� 
ACTION�PLAN�WAS�WIDELY�SHARED�WITH�INTERESTED�STAKEHOLDERS�THROUGH�A�VARIETY�OF�COMMUNITY 
ORIENTED�MEETINGS�AND�WORKSHOPS��3TAKEHOLDERS�WERE�GENERALLY�SUPPORTIVE�OF�MOVING�FORWARD�� 
AND�MANY�EXPRESSED�INTEREST�IN�PARTICIPATING�IN�ACTIVITIES��� 

!N�ACCURATE�ASSESSMENT�OF�CURRENT�RIPARIAN�CONDITION�REQUIRES�AN�UNDERSTANDING�OF�RIPARIAN� 
POTENTIAL�n�OR�THE�HIGHEST�ECOLOGICAL�STATUS�AN�AREA�CAN�ATTAIN�UNDER�NATURAL�CONDITIONS��IN�THE� 
ABSENCE�OF�HUMAN�IMPACTS	���)N�ORDER�TO�DESCRIBE�RIPARIAN�POTENTIAL�CONDITION�ON�A�REACHBYREACH� 
BASIS�THROUGHOUT�THE�302.#!��THE�.234�HIRED�A�CONTRACTOR�TO�LEAD�AN�EFFORT�TO�SYNTHESIZE� 
EXISTING�INFORMATION�REGARDING�THE�3AN�0EDRO�2IVER���4HE�RESULTING�REPORT��@2IPARIAN�#ONDITIONS� 
ALONG�THE�3AN�0EDRO�2IVER��0OTENTIAL�.ATURAL�#OMMUNITIES�AND�&ACTORS�,IMITING�4HEIR� 
/CCURRENCE���&OGG�ET�AL������	��WAS�THEN�REVIEWED�BY�MANY�OF�THE�TECHNICAL�SPECIALISTS�INVOLVED� 
IN�THE�*ULY������MEETING��AS�WELL�AS�BY�INTERESTED�STAKEHOLDERS��AND�",-�STAFF�FROM�THE�'ILA� 
$ISTRICT�/FFICE��4UCSON�&IELD�/FFICE��AND�!RIZONA�3TATE�/FFICE��4HE�FINAL�DESCRIPTIONS�OF�POTENTIAL� 
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PROVIDE�A�BENCHMARK�AGAINST�WHICH�TO�COMPARE�CURRENT�RIPARIAN�CONDITION��STATUS	�WITHIN�THE� 
302.#!�USING�THE�0&#�RIPARIAN�ASSESSMENT�METHOD���4HEY�ALSO�PROVIDE�THE�BASIS�FOR� 
DEVELOPMENT�OF�MANAGEMENT�OBJECTIVES�RELATING�TO�THE�DESIRED�FUTURE�CONDITION�OF�THESE�AREAS�� 

4HE�FORMAL�0&#�ASSESSMENT�OF�THE�3AN�0EDRO�2IVER�WITHIN�THE�302.#!�OCCURRED�OVER�TEN�DAYS�� 
IN�!PRIL��������4HE�.234�WAS�ACCOMPANIED�BY�THE�'ILA�$ISTRICT�INTERDISCIPLINARY�TEAM��SEE� 
!PPENDIX�"�FOR�PROFESSIONAL�BIOGRAPHIES	��AND�THEY�ALONG�WITH�MANAGERS�AND�INTERESTED� 
STAKEHOLDERS��SEE�!PPENDIX�#�FOR�A�COMPLETE�LIST�OF�ASSESSMENT�PARTICIPANTS	�HAD�THE�OPPORTUNITY� 
TO�WALK��OBSERVE��AND�DISCUSS�THE�ENTIRE�LENGTH�OF�THE�3AN�0EDRO�2IVER�WITHIN�THE�302.#!���4HE� 
ASSESSMENT�FINDINGS�ARE�DOCUMENTED�WITHIN�THIS�REPORT���4HE�FINAL�PHASE�OF�THIS�EFFORT�WILL�BE�A� 
SERIES�OF�STAKEHOLDER�MEETINGS�TO�REVIEW�ASSESSMENT�FINDINGS�AND�EXPLORE�NEXT�STEPS�IN�TERMS�OF� 
THE�FOLLOWING����	�HOW�THE�",-�CAN�BEST�USE�THE�INFORMATION�AND�STAKEHOLDER�INTEREST�THAT�HAS� 
BEEN�GENERATED�AS�THEY�MOVE�FORWARD�WITH�THE�2-0�REVISION�PROCESS��AND���	�HOW�THE�LARGER� 
COMMUNITY�CAN�USE�THE�ASSESSMENT�RESULTS��COUPLED�WITH�RESULTANT�",-�DECISIONS�REGARDING� 
FUTURE�RIPARIAN�MANAGEMENT�GOALS��TO�INFORM�WATERSHED�SCALE�EFFORTS��� 

� 
7KH�5LSDULDQ�3URSHU�)XQFWLRQLQJ�&RQGLWLRQ�$VVHVVPHQW�0HWKRG� 

4HE�0&#�ASSESSMENT�METHOD��DESCRIBED�IN�",-�4ECHNICAL�2EFERENCE��������!�5SER�'UIDE�TO� 
!SSESSING�0ROPER�&UNCTIONING�#ONDITION�AND�THE�3UPPORTING�3CIENCE�FOR�,OTIC�!REAS��0RICHARD�ET� 
AL������	��WAS�THE�PROTOCOL�USED�FOR�THE�ASSESSMENT�OF�THE�3AN�0EDRO�2IVER���4HE�PROTOCOL�GREW� 
OUT�OF�A�NEED�AT�THE�NATIONAL�LEVEL�FOR�THE�",-�TO�ASSESS�CONDITIONS�OF�STREAMS�AND�WETLANDS� 
ACROSS�ALL�OF�ITS�MANAGED�LANDSCAPES�RELATIVELY�RAPIDLY��4HE�0&#�ASSESSMENT�HAS�BEEN�THE� 
STANDARD�PROTOCOL�FOR�STREAM�ASSESSMENTS�FOR�THE�",-�SINCE������AND�HAS�BEEN�APPLIED�ON�OVER� 
�������MILES�OF�PUBLIC�LAND�STREAMS�UNDER�THEIR�MANAGEMENT���-OST�",-�3TATE�/FFICES�CONSIDER� 
0&#�ASSESSMENT�AS�THE�STANDARD�PROTOCOL�FOR�DETERMINING�COMPLIANCE�WITH�,AND�(EALTH� 
3TANDARDS�CONCERNING�RIPARIANWETLAND�AREAS��� 

4HE�0&#�ASSESSMENT�METHOD�UTILIZES�TWO�ASSESSMENT�CHECKLISTS��ONE�FOR�FLOWING�WATER�SYSTEMS� 
SUCH�AS�RIVERS��STREAMS��AND�SPRINGS��LOTIC	�AND�ONE�FOR�WETLANDS�SUCH�AS�LAKES��PONDS��SEEPS�� 
BOGS��AND�MEADOWS��LENTIC	���4HE�CHECKLISTS�PROVIDE�THE�FRAMEWORK�FOR�EVALUATING�PHYSICAL� 
FUNCTIONALITY�BASED�ON�HYDROLOGY��VEGETATION��AND�EROSION�DEPOSITION�ATTRIBUTES�AND�PROCESSES��� 
0RIOR�TO�COMPLETING�THE�CHECKLIST��AN�INTERDISCIPLINARY�TEAM�GATHERS�EXISTING�INFORMATION�AND� 
DELINEATES�THE�STREAM�INTO�REACHES��EACH�HAVING�COMMON�ATTRIBUTES��PROCESSES��MANAGEMENT�AND� 
POTENTIAL��4HE�ASSESSMENT�IS�USED�TO�IDENTIFY�ANY�SIGNIFICANT�ATTRIBUTES�OR�PROCESSES�THAT�MAY�BE� 
OUT�OF�BALANCE�WITH�NATURAL�PROCESSES�NECESSARY�FOR�A�SYSTEM�TO�FUNCTION�PROPERLY�AND�MAINTAIN�ITS� 
CHANNEL�DIMENSION��PATTERN�AND�PROFILE�WITH�RESPECT�TO�ITS�LANDSCAPE�SETTING��DURING�MODERATELY� 
HIGH�FLOOD�EVENTS���0&#��A�QUALITATIVE��SCIENCEBASED�ASSESSMENT��SERVES�TO�INTERPRET�THE� 
ASSEMBLAGE�OF�ATTRIBUTES�AND�PROCESSES�WITHIN�A�GIVEN�RIPARIAN�SYSTEM���5SE�OF�THIS�METHOD� 
REQUIRES�AN�INTERDISCIPLINARY�TEAM�WHICH�SHOULD�INCLUDE�SPECIALISTS�IN�VEGETATION��SOILS�� 
HYDROLOGY��AND�BIOLOGY��0RICHARD�ET�AL������	���3OME�SPECIALISTS�MAY�BE�ABLE�TO�ADDRESS�MORE� 
THAN�ONE�SKILL�AREA�BASED�ON�THEIR�KNOWLEDGE�AND�EXPERIENCE���� 

0RICHARD�ET�AL������� 	�LIST�THE�PURPOSE�OF�EACH�ITEM��EXAMPLES�OF�HOW�THE�ITEM�WOULD�BE�ANSWERED� 
IN�DIFFERENT�SITUATIONS��AND�SUPPORTING�SCIENCE��!�FINAL�DETERMINATION�OF�CONDITION�IS�MADE�BASED� 
ON�THE�MIX�OF�hYESv�AND�hNOv�ANSWERS��FACTORED�WITH�THE�IMPORTANCE�OF�EACH�CHECKLIST�ITEM�IN� 
TERMS�OF�THE�SPECIFIC�REACH�BEING�ASSESSED�AND�ITS�POTENTIAL���4HIS�PROCESS�REQUIRES�HIGHLY� 
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EXPERIENCED�AND�KNOWLEDGEABLE�TEAM�MEMBERS��AND�DISCUSSION�IS�CRITICAL�IN�ORDER�TO�UNDERSTAND� 
DIFFERING�PERSPECTIVES�AND�ACHIEVE�AGREEMENT�ON�THE�SUMMARY�RATING��4HE�QUALITATIVE�0&#� 
ASSESSMENT�PROVIDES�AN�IMPORTANT�FOUNDATION�FOR�UNDERSTANDING�THE�CURRENT�CONDITION�OF�A� 
SYSTEM��DESCRIBING�LIMITING�FACTORS�AND�IDENTIFYING�AREAS�WHERE�ADDITIONAL�INFORMATION�IS�NEEDED� 
TO�PROVIDE�A�MORE�CLEAR�AND�CONCLUSIVE�PICTURE�OF�THE�SITUATION���7HILE�THE�ULTIMATE�GOAL�IS� 
INTERDISCIPLINARY�TEAM�CONSENSUS�DURING�THE�ASSESSMENT�PROCESS��THERE�ARE�INSTANCES�WHERE� 
DISAGREEMENTS�REMAIN���)N�THOSE�INSTANCES��INDIVIDUAL�TEAM�MEMBERS�ARE�REQUIRED�TO�USE�AN� 
ACCEPTED�QUANTITATIVE�METHOD�TO�GATHER�ADDITIONAL�DATA�FOR�VERIFICATION�OR�MONITORING���� 
� 
Potential and Capability� 

!N�IMPORTANT�DETERMINATION�PRIOR�TO�AND�DURING�THE�0&#�FIELD�ASSESSMENT�IS�THE�POTENTIAL�AND� 
CAPABILITY�OF�EACH�REACH���3RWHQWLDO�IS�DEFINED�AS�THE�HIGHEST�ECOLOGICAL�STATUS�A�RIPARIANWETLAND� 
AREA�CAN�ATTAIN�IN�THE�PRESENT�CLIMATE�GIVEN�NO�POLITICAL��SOCIAL��OR�ECONOMIC�CONSTRAINTS��0RICHARD� 
ET�AL������	���0OTENTIAL�INCLUDES�THE�COMBINATION�OF�VEGETATION�AND�CHANNEL�CHARACTERISTICS�THAT� 
COULD�DEVELOP�DURING�A�MANAGEMENT�TIME�SCALE�OF�����YEARS��AND�IS�OFTEN�REFERRED�TO�AS�THE� 
POTENTIAL�NATURAL�COMMUNITY���)T�IS�APPLIED�TO�THE�0&#�ASSESSMENT�BY�CONSIDERING�AND�ANSWERING� 
EACH�ITEM�OF�THE�CHECKLIST�RELATIVE�TO�THE�ATTRIBUTES�AND�PROCESSES�THAT�CAN�OCCUR�WITHIN�A� 
PARTICULAR�RIPARIAN�SYSTEM���"ASED�ON�THE�POTENTIAL�OF�A�REACH��CERTAIN�CHECKLIST�ITEMS�MAY�NOT�BE� 
APPLICABLE��I�E��THE�ATTRIBUTES�AND�PROCESSES�DO�NOT�EXIST�WITHIN�THAT�TYPE�OF�REACH 	���)N�THIS�CASE�� 
THE�ITEM�IS�ANSWERED�hNOT�APPLICABLEv�ON�THE�CHECKLIST���7HEN�THE�POSSIBILITY�DOES�EXIST�FOR�A� 
hYESv�ANSWER��A�DETERMINATION�OF�WHETHER�THE�ITEM�SHOULD�BE�ANSWERED�hYESv�OR�hNOv�IS�MADE� 
BASED�ON�THE�ATTRIBUTES�AND�PROCESSES�THAT�SYSTEM�NEEDS�FOR�FUNCTION���� 

&DSDELOLW\�IS�DEFINED�AS�THE�HIGHEST�ECOLOGICAL�STATUS�AN�AREA�CAN�ATTAIN�GIVEN�POLITICAL��SOCIAL��OR� 
ECONOMIC�CONSTRAINTS��WHICH�ARE�OFTEN�REFERRED�TO�AS�LIMITING�FACTORS��0RICHARD�ET�AL������	���/N� 
SOME�STREAMS��HUMAN�ACTIVITY�HAS�INTERFERED�WITH�NATURAL�STREAM�PROCESSES�IN�SUCH�A�WAY�THAT�THE� 
STREAM�CANNOT�RECOVER�TO�ITS�NATURAL�POTENTIAL���%XAMPLES�OF�THIS�MIGHT�BE�DAMS�THAT�REGULATE� 
AMOUNT�AND�TIMING�OF�FLOWS��ROADS�OR�RAILROAD�GRADES�THAT�CUT�OFF�ACCESS�TO�LARGE�PORTIONS�OF�A� 
STREAM�VALLEY��DIKES�THAT�CONFINE�STREAM�CHANNELS��OR�GROUNDWATER�PUMPING�IRRIGATION� 
WITHDRAWALS�THAT�REDUCE�THE�AMOUNT�OF�WATER�AVAILABLE�TO�STREAMS���)N�THE�0&#�ASSESSMENT��THESE� 
ARE�INDICATED�AS�CAPABILITY�FACTORS���#APABILITY�ONLY�APPLIES�TO�LIMITING�FACTORS�THAT�THE�LAND� 
MANAGER�FOR�A�GIVEN�AREA�CANNOT�ELIMINATE�OR�CHANGE�THROUGH�A�MANAGEMENT�ACTION���!CTIONS� 
SUCH�AS�GRAZING��TIMBER�HARVEST��AND�ROAD�CONSTRUCTION�PRACTICES�ARE�GENERALLY�WITHIN�THE� 
DISCRETION�OF�THE�MANAGER��CAN�BE�CHANGED��AND�ARE�NOT�CONSIDERED�CAPABILITY�FACTORS��� 

Functional Ratings 

4HE�0&#�ASSESSMENT�RECOGNIZES�THREE�CATEGORIES�OF�STREAM�FUNCTIONALITY��PROPER�FUNCTIONING� 
CONDITION��0&#	��FUNCTIONALAT�RISK��&!2	��AND�NONFUNCTIONAL��.& ���!�RIPARIANWETLAND�AREA�IS� 
CONSIDERED�TO�BE�IN�SURSHU�IXQFWLRQLQJ�FRQGLWLRQ�WHEN�ADEQUATE�VEGETATION��LANDFORM��OR�LARGE� 
WOODY�DEBRIS�IS�PRESENT�TO��� 
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x $ISSIPATE�STREAM�ENERGY�ASSOCIATED�WITH�HIGH�STREAM�FLOWS��THEREBY�REDUCING�EROSION� 
AND�IMPROVING�WATER�QUALITY�� 

x &ILTER�SEDIMENT��CAPTURE�BEDLOAD��AND�AID�FLOODPLAIN�DEVELOPMENT�� 
x )MPROVE�FLOODWATER�RETENTION�AND�GROUNDWATER�RECHARGE�� 
x $EVELOP�ROOT�MASSES�THAT�STABILIZE�STREAM�BANKS�AGAINST�CUTTING�ACTION�� 
x $EVELOP�DIVERSE�PONDING�AND�CHANNEL�CHARACTERISTICS�to provide�THE�HABITAT�AND�THE� 
WATER�DEPTH��DURATION��AND�TEMPERATURE�NECESSARY�FOR�FISH�PRODUCTION��WATERFOWL� 
BREEDING��AND�OTHER�USES��AND� 

x 3UPPORT�GREATER�BIODIVERSITY�������� 
� 
2IPARIANWETLAND�AREAS�THAT�ARE��FOR�THE�MOST�PART��IN�FUNCTIONAL�CONDITION�BUT�AN�EXISTING�SOIL�� 
WATER��OR�VEGETATION�ATTRIBUTE�MAKES�THEM�SUSCEPTIBLE�TO�IMPAIRMENT�DURING�MODERATELY�HIGH� 
FLOOD�EVENTS�ARE�CONSIDERED�IXQFWLRQDO�DW�ULVN���3TREAMS�RATED�&!2�ARE�ALSO�GIVEN�A�TREND� 
DETERMINATION�OF�UPWARD��IMPROVING�OR�MOVING�TOWARDS�0&# 	��DOWNWARD��BECOMING�WORSE�OR� 
MOVING�AWAY�FROM�0&#	�OR�NOT�APPARENT���.RQIXQFWLRQDO�RIPARIANWETLAND�AREAS�CLEARLY�DO�NOT� 
PROVIDE�ADEQUATE�VEGETATION��LANDFORM��OR�LARGE�WOODY�MATERIAL�TO�DISSIPATE�STREAM�ENERGY� 
ASSOCIATED�WITH�HIGH�FLOWS�AND�THUS�ARE�NOT�REDUCING�EROSION��IMPROVING�WATER�QUALITY��ETC��� 

!�TREND�DETERMINATION�IS�ONLY�ASSIGNED�TO�STREAMS�RATED�&!2���)F�THERE�IS�INSUFFICIENT�EVIDENCE�TO� 
MAKE�A�DETERMINATION�THAT�THERE�IS�A�TREND�TOWARD�0&#��UPWARD	�OR�AWAY�FROM�0&#��DOWNWARD	 �� 
THEN�THE�TREND�IS�NOT�APPARENT���-OST�FREQUENTLY��VEGETATION�IS�THE�PRIMARY�DETERMINING�FACTOR�FOR� 
TREND��PARTICULARLY�ON�LOWGRADIENT�ALLUVIAL�STREAMS���&ACTORS�SUCH�AS�INCREASING�DISTRIBUTION�AND� 
COMPOSITION�OF�OBLIGATE�WETLAND�AND�FACULTATIVE�WETLAND�PLANTS��INDICATIVE�OF�SATURATED�OR�HIGH� 
SOIL�MOISTURE	��AND�REDUCTION�OF�UPLAND�PLANTS�IN�RIPARIAN�AREAS�MAY�BE�IMPORTANT�TREND�INDICATORS��� 
4HE�PRESENCE�OF�CERTAIN�COLONIZING�SPECIES�LIKE�WATERCRESS��BACKED�UP�BY�STABILIZING�VEGETATION� 
LIKE�BULRUSHES�AND�SEEP�WILLOW�IS�AN�EXAMPLE�OF�ANOTHER�INDICATOR�OF�RECRUITMENT�OF�RIPARIAN� 
PLANTS�AND�AN�UPWARD�TREND���/THER�INDICATORS�ARE�NEW�SHOOTS�FROM�RHIZOMATOUS�SPECIES�AND�THE� 
PRESENCE�OF�MULTIPLE�AGE�CLASSES��ESPECIALLY�SEEDLINGS�AND�YOUNG��OF�WOODY�SPECIES���)N�THE�EARLY� 
YEARS�OF�RECOVERY��VEGETATIVE�EXPRESSION��HEIGHT�AND�QUANTITY�OF�ABOVEGROUND�MATERIAL	�IS�OFTEN� 
VISUALLY�VERY�EVIDENT��WHEREAS�LATER��IMPORTANT�CHANGES�IN�SPECIES�COMPOSITION��PLANT�VIGOR�� 
DENSITY�OF�STABILIZING�COMMUNITIES��ROOT�EXTENSION�AND�OTHER�CHANGES�ARE�SOMETIMES�LESS�OBVIOUS��� 
4REND�DETERMINATIONS�REQUIRE�HIGHLY�EXPERIENCED�INTERDISCIPLINARY�TEAMS��AS�THE�INDICATORS�OFTEN� 
TIMES�ARE�COMPLEX��� 

0RQLWRUHG�WUHQG�CAN�BE�MEASURED�AND�OR�DETERMINED�BY�COMPARING�THE�PRESENT�SITUATION�WITH� 
PREVIOUS�PHOTOS��TREND�STUDIES��SUCH�AS�VEGETATION�TRANSECTS�AND�SURVEYED�CHANNEL�CROSS�SECTIONS	�� 
INVENTORIES��AND�ANY�OTHER�RELEVANT�INFORMATION���7HERE�NONE�OF�THESE�EXIST��OR�ARE�INADEQUATE�TO� 
DETERMINE�A�MONITORED�TREND�ON�THE�REACH��THE�INTERDISCIPLINARY�TEAM�USES�THEIR�EXPERIENCE�TO� 
GAUGE�DSSDUHQW�WUHQG��AN�INTERPRETATION�OF�TREND�BASED�ON�OBSERVATION�AND�PROFESSIONAL� 
JUDGMENT�AT�A�SINGLE�POINT�IN�TIME	���&OR�&!2�REACHES�WITH�NO�APPARENT�TREND��THE�FIRST� 
MANAGEMENT�ACTION�MAY�BE�TO�ESTABLISH�MONITORING�SITES�TO�DETERMINE�MONITORED�TREND���0&#� 
ITSELF�IS�./4�A�MONITORING�APPROACH�OR�PROCESS���)DEALLY�IT�SHOULD�BE�A�ONETIME�ASSESSMENT�THAT� 
SETS�THE�COURSE�FOR�FUTURE�MANAGEMENT�AND�MONITORING�� 

%ACH�RATING�OCCURS�OVER�A�RANGE��FOR�EXAMPLE�A�REACH�RATED�0&#�MAY�BE�hJUST�BARELYv�0&#�OR�NEAR� 
POTENTIAL�OR�SOMEWHERE�IN�BETWEEN���&OR�THE�302.#!�ASSESSMENT��A�THERMOMETER�SCHEMATIC� 
�&IGURE�� �WAS�INCLUDED�ON�THE�0&#�ASSESSMENT�FORM�THAT�ENABLED�THE�INTERDISCIPLINARY�TEAM�TO� 
ILLUSTRATE�WHERE�THEY�FELT�A�REACH�WAS��WITHIN�THE�RANGE�OF�THE�RATING�CATEGORIES��BASED�ON�THEIR� 
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KNOWLEDGE�AND�EXPERIENCE���4HIS�IS�ALSO�AN�INDICATION�OF�THE�EVOLUTIONARY�STAGE��I�E���UPPER�� 
MIDDLE�OR�LOWER�PART�OF�THE�0&#�OR�&!2�RATING	�OF�EACH�REACH��2EACHES�RATED�VERY�HIGH�WITHIN�THE� 
0&#�RANGE�ARE�APPROACHING�POTENTIAL�VEGETATION�AND�CHANNEL�CHARACTERISTICS��WHILE�THOSE�RATED� 
LOW�WITHIN�THE�0&#�RANGE�ARE�FUNCTIONALLY�CAPABLE�OF�HANDLING�MODERATELY�HIGH�FLOODS�BUT�MAY� 
NEED�A�LONG�TIME�TO�REACH�POTENTIAL�� 

� 

3)&� 

)$5� 

1)� 

)LJXUH����3TYLIZED�hTHERMOMETERv�FOR�RECORDING�WHERE�WITHIN�THE�FUNCTIONAL�RATINGS�A�REACH�IS�CONSIDERED�TO�BE� 

&IGURE���SHOWS�THE�SERAL�STAGES� ��ASSOCIATED�WITH�.&��&!2��AND�0&#���.&�REACHES�HAVE�FEW�OR� 
NONE�OF�THE�ATTRIBUTES�AND�PROCESSES�NECESSARY�TO�DISSIPATE�STREAM�ENERGY�OR�PERFORM�OTHER�NEEDED� 
FUNCTIONS���3TREAMS�THAT�ARE�&!2�BUT�JUST�BELOW�0&#�MAY�RAPIDLY�PROGRESS�TO�0&#�WITH�THE�RIGHT� 
COMBINATION�OF�MANAGEMENT�AND�FLOW�EVENTS���(OWEVER��&!2�STREAMS�THAT�ARE�JUST�ABOVE�.&� 
MAY�TAKE�DECADES�TO�DEVELOP�THE�ATTRIBUTES�AND�PROCESSES�NECESSARY�TO�MOVE�TO�0&#���4HE�VALUES� 
ON�WHICH�MANAGEMENT�SHOULD�BE�FOCUSED�OCCUR�LARGELY�AT�0&#�BECAUSE�BELOW�THAT�CONDITION�� 
THEY�ARE�NOT�CONSIDERED�SUSTAINABLE�IN�MODERATELY�HIGH�FLOODS��E�G���������AND����YEAR�EVENTS	��� 
3TREAM�IMPROVEMENT�IS�SELDOM�A�LINEAR�PROCESS�AND�THE�TRAJECTORY�OF�PROGRESS�TYPICALLY�EXHIBITS� 
SEVERAL�OSCILLATIONS�OVER�TIME��3TREAMS�GO�THROUGH�PERIODS�OF�IMPROVEMENT��DETERIORATION��AND� 
BACK�TO�IMPROVEMENT��UNTIL�THEY�ARE�AT�0&#���%XTREME�EVENTS�SUCH�AS����YEAR�EVENTS�OCCUR� 
INFREQUENTLY�AND�HAVE�SUCH�POWER�THAT�RIPARIAN�AREAS�IN�0&#�CAN�UNRAVEL��AT�LEAST�IN�PLACES��YET� 
THEY�NORMALLY�RECOVER�MUCH�FASTER�THAN�SIMILAR�STREAMS�THAT�ARE�LESS�THAN�0&#���� 

��3ERAL�STAGES���A�SERIES�OF�PLANT�COMMUNITIES�THAT�FOLLOWS�ANOTHER�IN�TIME�ON�A�SPECIFIC�SITE�� 
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Condition� 
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)LJXUH����%XAMPLE�OF�SUCCESSION�AS�IT�RELATES�TO�STREAM�RECOVERY�AND�FUNCTION����$ECISION�SPACE�REPRESENTS�HAVING� 
PROPER�FUNCTIONING�CONDITION�IN�THE�SYSTEM�SO�THAT�RESOURCE�GOALS�AND�OBJECTIVES�ARE�REALISTIC�AND�CAN�BE� 
SUSTAINABLE����0.#�STANDS�FOR�POTENTIAL�NATURAL�COMMUNITY��WHICH�IS�THE�BIOTIC�COMMUNITY�THAT�WOULD�BECOME� 
ESTABLISHED�IF�ALL�SUCCESSIONAL�SEQUENCES�WERE�COMPLETED�WITHOUT�INTERFERENCES�UNDER�THE�PRESENT�ENVIRONMENTAL� 
CONDITIONS�� 

3)&�$VVHVVPHQW�&RQWULEXWLRQ�WR�0DQDJHPHQW�RI�WKH�6351&$� 

4HE�0&#�ASSESSMENT�IS�A�BEGINNING�STEP�IN�A�COMPREHENSIVE�PROCESS�FOR�RIPARIAN�MANAGEMENT��� 
"OTH�THE�PROCESS�AND�THE�RESULTS�HELP�AGENCIES��PARTNERS�AND�CITIZEN�GROUPS�BUILD�AN� 
UNDERSTANDING�OF�THE�PHYSICAL�PROCESSES�THAT�ARE�GOVERNING�THE�RIVER���0&#�ASSESSMENT�FINDINGS� 
GIVE�A�PORTRAYAL�OF�CURRENT�CONDITION�AND�PROVIDE�INDICATORS�OF�THE�ABILITY�OF�THE�RIVER�AND�RIPARIAN� 
AREA�TO�PRODUCE�CERTAIN�VALUES���4HE�INFORMATION�GARNERED�FROM�THE�0&#�ASSESSMENT�OF�THE�3AN� 
0EDRO�2IVER��ALONG�WITH�KNOWLEDGE�OF�RESOURCE�VALUES��IS�ESSENTIAL�TO�INTERDISCIPLINARY�TEAM��LAND� 
MANAGER��AND�STAKEHOLDER�EFFORTS�IN�DEVELOPING�RIPARIAN�MANAGEMENT�OBJECTIVES��RIPARIAN� 
MANAGEMENT�PLANS��AND�MONITORING�STRATEGIES�THAT�WILL�DEMONSTRATE�ACHIEVEMENT�OF�DESIRED� 
RESULTS�OVER�TIME���)N�ORDER�TO�BE�USEFUL��THE�0&#�ASSESSMENT�RESULTS�MUST�BE�INCORPORATED�INTO�AN� 
INTEGRATED�RIPARIAN�MANAGEMENT�PROCESS��WHICH�INCLUDES�THE�2-0�REVISION�PROCESS�THAT�IS� 
CURRENTLY�UNDERWAY�FOR�THE�302.#!���� 

,EGISLATION�DIRECTS�THE�3ECRETARY�OF�THE�)NTERIOR�TO�MANAGE�THE�302.#!�IN�A�MANNER�THAT� 
CONSERVES��PROTECTS��AND�ENHANCES�THE�RIPARIAN�AREA�AND�OTHER�RESOURCES���3TAKEHOLDERS�WANT�TO� 
KNOW�WHAT�THAT�MEANS�ON�THE�GROUND�AND�WHAT�IT�WILL�TAKE�TO�MEET�THAT�DIRECTION��INCLUDING�THE� 
ASSOCIATED�ECONOMIC�AND�SOCIAL�IMPLICATIONS���",-�DECISIONS�AND�ANALYSIS�REGARDING� 
MANAGEMENT�DIRECTION�ARE�MADE�THROUGH�A�2-0�DEVELOPMENT�PROCESS���/NE�COMPONENT�OF�A� 
REVISED�MANAGEMENT�PLAN�FOR�THE�302.#!�IS�AN�UNDERSTANDING�OF�CURRENT�RIPARIAN�CONDITIONS�AS� 
COMPARED�TO�POTENTIAL�AND�DESIRED�CONDITIONS��AND�HOW�THESE�HAVE�CHANGED�SINCE�DESIGNATION��� 
#URRENT�ACTIONS�THAT�LIMIT�ATTAINMENT�OF�DESIRED�CONDITIONS�BOTH�WITHIN�AND�OUTSIDE�",-�CONTROL� 
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MUST�ALSO�BE�IDENTIFIED��ALONG�WITH�FUTURE�RIPARIAN�MANAGEMENT�OBJECTIVES�FOR�THE�302.#!�� 
APPROACHES�AND�NEEDED�ACTIONS�FOR�MEETING�THEM��AND�STRATEGIES�ACTIONS�FOR�MONITORING�PROGRESS���� 

4HE�0&#�ASSESSMENT�IS�A�PROTOCOL�USED�BY�",-�TO�MEET�ITS�REQUIREMENTS�FOR�DETERMINING�LAND� 
HEALTH�STANDARDS�AND�ENGAGING�THE�PUBLIC�IN�THIS�PROCESS���!�BROAD�AND�DIVERSE�GROUP�OF�PUBLIC� 
AND�OTHER�STAKEHOLDERS�ARE�CONCERNED�ABOUT�THE�FUTURE�OF�302.#!��AND�SUCCESSFUL�OUTCOMES�WILL� 
DEPEND�ON�AN�ENGAGED�AND�SUPPORTIVE�PUBLIC���4HE�0&#�ASSESSMENT�ALSO�PROVIDES�A�VEHICLE�FOR� 
ENGAGING�IN�HIGHLEVEL��FIELDBASED��INTERDISCIPLINARY�DISCUSSIONS��INCLUDING�WITH�STAKEHOLDERS	� 
ABOUT�RIPARIAN�FUNCTION�AND�NEEDS�WITHIN�THE�302.#!�AS�PART�OF�AN�EFFORT�TO�DEVELOP�A�COMMON� 
VISION�FOR�THE�FUTURE�MANAGEMENT�OF�THIS�IMPORTANT�AREA���4HE�0&#�ASSESSMENT�PROVIDES�A�CURRENT� 
DESCRIPTION�OF�EXISTING�CONDITION��AS�WELL�AS�AN�OPPORTUNITY�TO�CROSSWALK�WITH�THE�RIPARIAN� 
CONDITION�CLASSES�DEVELOPED�BY�3TROMBERG�AND�OTHERS�WHICH�ARE�BASED�ON�NINE�FIELDMEASURED� 
VEGETATION�TRAITS�THAT�ARE�SENSITIVE�TO�CHANGES�IN�STREAMFLOW�PERMANENCE�OR�GROUNDWATER�LEVELS� 
�,EENHOUTS�ET�AL������ 	���4HIS�WILL�SERVE�AS�THE�FOUNDATION�FOR�THE�RIPARIAN�PORTION�OF�THE�2-0��� 
4HE�KNOWLEDGE�GAINED�DURING�THE�0&#�ASSESSMENT�HELPS�POINT�TO�WHAT�SHOULD�BE�MONITORED�WITH� 
QUANTITATIVE�METHODS�TO�TRACK�CHANGE�OVER�TIME��)T�ALSO�HELPS�INFORM�2-0�LEVEL�MANAGEMENT� 
DECISIONS�SUCH�AS�THOSE�RELATING�TO�GRAZING��FIRE�AND�VEGETATION�MANAGEMENT���4HE�INFORMATION� 
AND�RECOMMENDATIONS�CONTAINED�IN�THIS�REPORT�OUTLINE�A�NUMBER�OF�THINGS�TO�CONSIDER�AS�PART�OF� 
THE�2-0�REVISION�PROCESS��� 

)N�ADDITION�TO�CONTRIBUTING�IMPORTANT�INFORMATION�TO�THE�2-0�PROCESS�AND�MANAGEMENT�OF� 
RIPARIAN�AREAS�WITHIN�THE�302.#!��THE�INFORMATION�OBTAINED�THROUGH�THE�0&#�ASSESSMENT�AND� 
ASSOCIATED�PROCESSES�WILL�ALSO�CONTRIBUTE�TO�ANSWERING�SOME�OF�THE�LARGER�WATERSHEDLEVEL� 
QUESTIONS���!LTHOUGH�THE�FINAL�RIPARIAN�CONDITION�DETERMINATIONS�WILL�NOT�RESOLVE�THE�ISSUES�RELATED� 
TO�DECLINING�RIVER�FLOWS�OR�AN�UNBALANCED�GROUNDWATER�BUDGET��THE�INFORMATION�GARNERED�FROM� 
THIS�EFFORT�WILL�CONTRIBUTE�TO�THE�",-�S�ABILITY�TO�MORE�EFFECTIVELY�ENGAGE�AS�A�PARTNER�IN�THESE� 
DISCUSSIONS���&OR�INSTANCE��THE�",-�WILL�BE�IN�A�BETTER�POSITION�TO�DISCUSS�HOW�RIPARIAN�VEGETATION� 
INFLUENCES�WATER�AVAILABILITY�THROUGH�BOTH�EVAPOTRANSPIRATION�AND�ACTING�AS�AN�AGENT�FOR�ALLUVIAL� 
AQUIFER�RECHARGE�DURING�FLOOD�EVENTS��AS�WELL�AS�THEIR�MANAGEMENT�OBJECTIVES�CONCERNING�RIPARIAN� 
VEGETATION���!DDITIONALLY��THEY�WILL�BE�ABLE�TO�PROVIDE�RATIONALE�FOR�IMPORTANT�EFFORTS�SUCH�AS� 
GROUNDWATER�MONITORING��AS�WELL�AS�INITIATION�OF�NEW�MONITORING�AS�PART�OF�A�COMPREHENSIVE� 
STRATEGY�FOR�UNDERSTANDING�WHY�CERTAIN�REACHES�ARE�NOT�MOVING�TOWARD�DESIRED�CONDITIONS�OR�ARE� 
IN�DECLINE��� 

3)&�$VVHVVPHQW�RI�WKH�6DQ�3HGUR�5LYHU�WKURXJK�6351&$� 
� 
Reach-Based Findings, Issues and Management Considerations 

3RWHQWLDO�'HVFULSWLRQV� 

4HE�POTENTIAL�OF�INDIVIDUAL�REACHES�OF�THE�3AN�0EDRO�2IVER�WERE�DEFINED�IN�&OGG�ET�AL������� �AND� 
VETTED�IN�&EBRUARY������THROUGH�A�PUBLIC�PROCESS�THAT�INCLUDED�SCIENTISTS�FROM�THE�53'3��� 
5NIVERSITY�OF�!RIZONA��!RIZONA�3TATE�5NIVERSITY��5�3��"UREAU�OF�2ECLAMATION��&ORT�(UACHUCA�� 
4HE�.ATURE�#ONSERVANCY��AND�STAKEHOLDERS�FROM�&RIENDS�OF�3AN�0EDRO��#OMMUNITY�7ATERSHED� 
!LLIANCE��!UDUBON�3OCIETY��CITIZENS�OF�3IERRA�6ISTA�AND�#OCHISE�#OUNTY�AND�",-�STAFF�FROM�THE� 
!RIZONA�3TATE�/FFICE��'ILA�$ISTRICT�/FFICE�AND�4UCSON�&IELD�/FFICE���)NPUT�FROM�THIS�REVIEW� 

15 



PROCESS�WAS�INCORPORATED�INTO�THE�POTENTIAL�DOCUMENT�AND�REVIEWED�AGAIN�BY�THE�.234�AND�THE� 
'ILA�$ISTRICT�INTERDISCIPLINARY�TEAM�PRIOR�TO�CONDUCTING�THE�0&#�ASSESSMENTS�IN�!PRIL��������� 

0RIOR�TO�THE�����S��MUCH�OF�THE�3AN�0EDRO�2IVER�THROUGH�THE�302.#!�WAS�A�CIENEGA��A�BROAD�� 
MARSHY�ENVIRONMENT��DOMINATED�BY�DENSE�HERBACEOUS��OBLIGATE�WETLAND�VEGETATION�IN�A�LOW 
GRADIENT��LOW�ENERGY�STREAM�SYSTEM��&IGURE����STAGE�)��(ENDERSON�AND�-INCKLEY�����	���$URING� 
THE�LATE�����S�AND�EARLY�����S��THE�3AN�0EDRO�2IVER�EXPERIENCED�A�MAJOR�PERIOD�OF�CHANNEL� 
INCISION�AND�WAS�TRANSFORMED�FROM�A�LOWENERGY�SYSTEM�WITH�WIDESPREAD�CIENEGAS�TO�A�HIGH 
ENERGY��INCISED�RIVER�SYSTEM��&IGURE���n�STAGE�))��(EREFORD�����	���$URING�THE�FIRST�HALF�OF�THE� 
TWENTIETH�CENTURY��THE�ENERGETIC�3AN�0EDRO�2IVER�MEANDERED�RAPIDLY�ACROSS�ITS�VALLEY�BOTTOM�� 
GRADUALLY�WIDENING�ITS�INSET�FLOODPLAIN��&IGURE���n�STAGES�)))�AND�)6��(EREFORD�����	���3INCE� 
APPROXIMATELY�THE�����S��(EREFORD������ 	��THE�RATE�OF�LATERAL�CHANNEL�MIGRATION�HAS�DECREASED� 
AND�THE�ESTABLISHMENT�OF�RIPARIAN�VEGETATION�HAS�HELPED�TO�CAPTURE�SUSPENDED�SEDIMENT�TO�BUILD�A� 
WIDE�FLOODPLAIN�WITH�PROGRESSIVELY�DEEPER�ALLUVIUM��&IGURE���n�STAGES�)6�AND�6	���4HE�WIDENING� 
AND�AGGRADATION�OF�THE�FLOODPLAIN�HAS�CORRESPONDED�TO�A�NARROWING�OF�THE�CHANNEL���4HESE� 
GEOMORPHIC�CHANGES�TO�FLOODPLAIN�AND�CHANNEL�HAVE�BEEN�MOST�EVIDENT�SINCE�������WHEN�",-� 
CEASED�AUTHORIZED�LIVESTOCK�GRAZING�ALONG�THE�3AN�0EDRO�2IVER���6EGETATION�EXPRESSION�FOLLOWING� 
LIVESTOCK�REMOVAL�IMPROVED�TRAPPING�OF�SUSPENDED�SEDIMENT�� 

� 

)LJXUH�����3IMPLIFIED�SCHEMATIC�ILLUSTRATIONS�OF�THE�CHANNEL�EVOLUTIONARY�PROCESS�THAT�STREAM� 
SYSTEMS�EXPERIENCE�DURING�AN�EPISODE�OF�CHANNEL�INCISION�AND�RECOVERY�TO�ANOTHER�STABLE�FORM��� 
4HE�PROCESS�OF�CHANNEL�INCISION��STAGE�)�TO�))	�CAN�OCCUR�QUICKLY��OVER�A�FEW�YEARS�TO�A�COUPLE� 
DECADES��WHEREAS�THE�RECOVERY�PERIOD��STAGE�))�TO�6	�COMMONLY�OCCURS�OVER�A�FEW�DECADES�TO�A� 
COUPLE�CENTURIES���� 

!LTHOUGH�THE�.234�FULLY�EXPECTS�CHANNEL�EVOLUTION�TO�CONTINUE�TOWARD�A�MORE�STABLE�SYSTEM��THE� 
TIME�REQUIRED�FOR�THE�CHANNEL�EVOLUTION�PROCESS�TO�COMPLETE�ITS�COURSE�MAY�TAKE�MANY�DECADES���� 
#ONTINUATION�OF�CHANNEL�EVOLUTION�IS�ALSO�CONTINGENT�ON�IMPLEMENTATION�OF�EFFECTIVE�RIPARIAN� 
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MANAGEMENT��EXISTENCE�OF�FAVORABLE�CLIMATIC�AND�HYDROLOGIC�REGIMES��AND�CONTINUANCE�OF� 
GROUNDWATER�DISCHARGE�TO�THE�STREAM�CHANNEL��OR�AT�LEAST�MAINTENANCE�OF�WATERTABLE�ELEVATIONS� 
THAT�ARE�WITHIN�THE�ROOTING�DEPTH�OF�OBLIGATE�WETLAND�PLANTS	��4HE�CLIMATIC�CONDITIONS�OF�THE�,ITTLE� 
)CE�!GE��DURING�WHICH�TIME�A�CIENEGA�REPORTEDLY�FORMED�ALONG�PARTS�OF�THE�3AN�0EDRO�2IVER��WERE� 
FAIRLY�UNIQUE�IN�THE�(OLOCENE���!DDITIONALLY��FROM�BOTH�AN�ANNUAL�AND�A�CUMULATIVE�PERSPECTIVE�� 
MORE�WATER�IS�BEING�REMOVED�FROM�THE�AQUIFER�THAN�IS�BEING�RECHARGED��5PPER�3AN�0EDRO� 
0ARTNERSHIP�����	���-ANY�PEOPLE�HAVE�CONCLUDED�THAT�THE�CURRENT�FLOW�REGIME�AND�CONDITION�OF� 
THE�3AN�0EDRO�2IVER�HAVE�ALREADY�BEEN�ALTERED�AS�A�RESULT��4HUS��IT�IS�HIGHLY�SPECULATIVE�TO� 
MANAGE�FOR�A�POTENTIAL�THAT�EXISTED�UNDER�A�HYDROLOGIC�AND�CLIMATIC�REGIME�AND�GEOMORPHIC� 
CONDITIONS�THAT�MAY�NEVER�OCCUR�AGAIN��AND�NOT�LIKELY�TO�DEVELOP�DURING�A�MANAGEMENT�TIME�SCALE� 
OF�����YEARS��� 

&OGG�ET�AL������� 	�USED�SEVERAL�LINES�OF�EVIDENCE�TO�DETERMINE�POTENTIAL��INCLUDING�THE� 
HYDROGEOLOGY�OF�REGIONAL�AQUIFERS�IN�THE�UPPER�3AN�0EDRO�WATERSHED��&IGURE��	��THE�DISTRIBUTION� 
AND�EFFECT�OF�A�FINETEXTURED��SILT�AND�CLAY �RESTRICTIVE�UNIT�IN�THE�UPPER�BASIN�FILL��&IGURES���AND� 
�	��AND�THE�EFFECT�OF�THE�3T��$AVID�DIVERSION�ON�STREAMFLOW�DURATION���2EACHES�!�THROUGH�$�ARE� 
GAINING�REACHES��MEANING�THEY�RECEIVE�GROUNDWATER�FROM�THE�REGIONAL�BASIN�AQUIFER�IN�THE�5PPER� 
3AN�0EDRO�"ASIN���4HE�BEDROCK�CONSTRICTION�AT�THE�NORTH�END�OF�THE�#HARLESTON�(ILLS�ALSO�FORCES� 
REGIONAL�GROUNDWATER�TOWARD�THE�SURFACE�AND�INTO�THE�3AN�0EDRO�2IVER��&IGURE��	���)N�ADDITION�� 
THE�LOCATION�OF�A�FINETEXTURED�RESTRICTIVE�UNIT�UNDERLYING�MUCH�OF�THE�3AN�0EDRO�2IVER�IN�THESE� 
REACHES�AFFECTS�TRANSMISSION�LOSSES�FROM�THE�CHANNEL�TO�THE�REGIONAL�AQUIFER�AND�THE�GROUNDWATER� 
FLOW�RATE�FROM�THE�REGIONAL�AQUIFER�TO�THE�3AN�0EDRO�2IVER��&IGURES�������AND��	���!ND�IN�SOME� 
CASES�WHEN�THE�RESTRICTIVE�UNIT�IS�WEST�OF�THE�3AN�0EDRO�CHANNEL��IT�CAN�PRODUCE�ARTESIAN� 
CONDITIONS�THAT�FORCE�GROUNDWATER�TO�WELL�UPWARD�INTO�THE�CHANNEL��0OOL�AND�#OES�����	�� 

� 

)LJXUH�����3IMPLIFIED�GEOLOGIC�CROSSSECTION�OF�PART�OF�THE�5PPER�3AN�0EDRO�"ASIN�FROM�THE� 
INTERNATIONAL�BORDER�TO�&AIRBANK���"LUE�LINES�ILLUSTRATE�GENERALIZED�WATERFLOW�PATTERNS��� 
'ROUNDWATER�IS�MAINTAINED�AT�OR�NEAR�THE�SURFACE�WHEN�IT�PASSES�OVER�RESTRICTIVE�UNITS��SUCH�AS�FINE 
TEXTURED�BASIN�FILL���!LSO��GROUNDWATER�IS�FORCED�UPWARD�BY�SHALLOW�BASEMENT�ROCKS�AT�THE� 
#HARLESTON�(ILLS���3URFACE�WATER�INFILTRATES�INTO�COARSE�BASIN�FILL�AND�COARSE�ALLUVIUM�NORTH�OF�THE� 
#HARLESTON�(ILLS�� 
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302.#!�BOUNDARY� 

� 
)LJXUH�����-AP�ILLUSTRATES�THE�APPROXIMATE�LOCATION�OF�FINETEXTURED��SILTCLAY	�LAYER�IN�THE�5PPER� 
3AN�0EDRO�"ASIN��ADAPTED�FROM�,EAKE�ET�AL������	�� 

� 
� 
� 
� 

� 
)LJXUH�����3IMPLIFIED�GEOLOGIC�CROSSSECTION�OF�THE�5PPER�3AN�0EDRO�"ASIN�ILLUSTRATING�THE�ROLE�A� 
FINETEXTURED��SILT�CLAY	��LOW�PERMEABILITY�UNIT�CAN�HAVE�ON�EITHER�ISOLATING�THE�3AN�0EDRO�2IVER� 
FROM�THE�REGIONAL�AQUIFER��OR�REDUCING�TRANSMISSION�LOSSES�FROM�THE�CHANNEL�TO�REGIONAL�AQUIFERS�� 
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2EACHES�%�AND�&�TRAVERSE�AN�AREA�WHERE�BEDROCK�IS�AT�OR�NEAR�THE�SURFACE��&IGURE��	���4HESE� 
REACHES�HAVE�THE�POTENTIAL�FOR�PERENNIAL�OR�NEARLY�PERENNIAL�FLOW��DUE�TO�A�hPOUROVERv�EFFECT��� 
7ATER�FORCED�TO�THE�SURFACE�IN�REACHES�!�THROUGH�$�WILL�POUR�OVER�THE�LIP�OF�THE�BEDROCK�AT�THE� 
NORTH�END�OF�THE�5PPER�3AN�0EDRO�"ASIN��FLOW�DOWNSTREAM�AND�WILL�SUSTAIN�PERENNIAL�CONDITIONS� 
FOR�AS�LONG�AS�POSSIBLE�UNTIL�WATER�BEGINS�TO�INFILTRATE�INTO�THE�COARSE�BASIN�FILL�NORTH�OF�THE� 
#HARLESTON�(ILLS��&IGURE��	���&OR�THIS�REASON��REACH�&�IS�SEEN�AS�TRANSITIONING�FROM�PERENNIAL�TO� 
INTERMITTENT�CONDITIONS���'ROUNDWATER�PUMPING��DROUGHT��STORM�RUNOFF��AND�SURFACE�DIVERSIONS� 
UPSTREAM�OF�THE�#HARLESTON�(ILLS�WILL�AFFECT�THE�LENGTH�AND�TIME�OF�WETTED�CHANNEL�CONDITIONS�IN� 
REACH�&�AND�POSSIBLY�REACH�'���� 

2EACHES�(�THROUGH�*�ARE�PRIMARILY�LOSING�REACHES�AS�STREAM�DISCHARGE�INFILTRATES�INTO�THE�COARSE� 
ALLUVIUM�AND�BASIN�FILL�NORTH�OF�THE�#HARLESTON�(ILLS��&IGURE�� 	��ESPECIALLY�DOWNSTREAM�OF�THE� 
CONFLUENCE�WITH�7ILLOW�7ASH����4HERE�IS�NO�KNOWN�OR�PRACTICAL�MANAGEMENT�ALTERNATIVE�WITHIN� 
THE�IMMEDIATE�CONTROL�OF�THE�",-�THAT�CAN�CHANGE�THESE�REACHES�FROM�INTERMITTENT�TO�PERENNIAL� 
FLOW�WITHIN�A�MANAGEMENT�TIME�SCALE���)N�ADDITION��THE�EXISTING�LEGAL�WATER�RIGHTS�THAT�DIVERT� 
WATER�FROM�THE�3AN�0EDRO�2IVER�AT�THE�3T��$AVID�DIVERSION�CONSTITUTE�A�LIMITING�FACTOR�CURRENTLY� 
BEYOND�THE�CONTROL�OF�",-�MANAGEMENT��CONSEQUENTLY�THE�CURRENT�CAPABILITY�OF�REACH�*�WILL� 
PREVENT�IT�FROM�BECOMING�PERENNIALLY�FLOWING���&INALLY��SOME�SHORT�INTERVALS�WITHIN�REACH�)� 
CONTAIN�OBLIGATE�WETLAND�AND�FACULTATIVE�WETLAND�RIPARIAN�PLANTS�THAT�SUGGEST�THEY�MIGHT�HAVE�THE� 
POTENTIAL�FOR�PERENNIAL�FLOW��&OGG�ET�AL������	��BUT�THESE�ARE�SMALL��DISCREET��ISOLATED�INTERVALS�AND� 
ARE�NOT�REPRESENTATIVE�OF�CONDITIONS�OBSERVED�THROUGHOUT�THE�REACH���4HEREFORE��THE�EXISTING� 
HYDROGEOLOGIC�INFORMATION�SUGGESTS�THAT�THE�POTENTIAL�OF�REACH�)�IS�INTERMITTENT�FLOW��4ABLE�� 	�� 

5HDFK�%DVHG�3)&�$VVHVVPHQW�6XPPDU\�� 

!PPROXIMATELY����MILES�OF�THE�3AN�0EDRO�2IVER�WERE�DELINEATED�INTO����DISCRETE�REACHES��VARYING� 
IN�LENGTH�FROM�A�LITTLE�OVER�ONE�MILE�TO�MORE�THAN����MILES��&IGURE��	���$URING�THE�ASSESSMENT��THE� 
INTERDISCIPLINARY�TEAM�WALKED�EACH�REACH��DISCUSSED�OBSERVATIONS�AND�TOOK�PHOTOGRAPHS�AND� 
NOTES��!T�THE�END�OF�EACH�REACH��THE����INDIVIDUAL�0&#�CHECKLIST�ITEMS��&IGURE��	 �WERE�DISCUSSED�� 
ISSUED�IDENTIFIED��AND�RESPONSES��RATINGS��4ABLE�� �AND�RATIONALE�RECORDED���!PPENDIX�$�CONTAINS�A� 
LISTING�OF�RIPARIAN�ISSUES�PRIORITIZED�BY�REACH�DEVELOPED�FROM�THE�GROUP�S�DISCUSSION�� 

4ODAY�ON�MORE�THAN�HALF�ITS�LENGTH��THE�RIPARIAN�AREAS�ALONG�THE�3AN�0EDRO�2IVER�HAVE�REACHED�A� 
POINT�WHERE�THEY�ARE�RESILIENT�TO�THE�MOST�COMMON�FLOOD�EVENTS���/F�THE�APPROXIMATE����MILES� 
ASSESSED�������MILES�����	�ARE�AT�0&#��THESE�REACHES�HAVE�THE�ABILITY�TO�MAINTAIN�THEIR� 
DIMENSION��PATTERN�AND�PROFILE�IN�MODERATELY�HIGH�FLOOD�EVENTS���!NOTHER�����MILES�����	�ARE� 
RATED�&!2�WITH�AN�UPWARD�TREND������MILES����	�AT�THE�NORTHERN�END�BELOW�THE�3T��$AVID� 
DIVERSION�DAM�ARE�&!2�WITH�A�DOWNWARD�TREND��AND������MILES�����	�ARE�&!2�WITH�NO�APPARENT� 
TREND��4ABLE�� ���!PPENDIX�%�CONTAINS�A�SPREADSHEET�OF�RIPARIAN�PLANTS�OBSERVED�BY�REACH�� 

!RIZONA�3TATE�",-�,AND�(EALTH�3TANDARDS�REQUIRE�THAT�STREAMS�BE�MANAGED�IN�A�MANNER�THAT� 
ALLOWS�THEM�TO�RECEIVE�A�RATING�OF�0&#�OR�&!2�WITH�AN�UPWARD�TREND���.OT�APPARENT�OR�DOWNWARD� 
TREND�DOES�NOT�MEET�THAT�STANDARD�AND�MANAGEMENT�ACTIONS�TO�IMPROVE�RIPARIAN�HEALTH�ARE� 
REQUIRED�IF�THE�LIMITING�FACTORS�ARE�WITHIN�",-�S�CONTROL���)F�LIMITING�FACTORS�ARE�OUTSIDE�",-�S� 
CONTROL��THEN�COORDINATION�WITH�OTHER�LAND�OWNERS�AND�THE�PUBLIC�IS�ESSENTIAL�TO�ENSURE�THE� 
WATERSHED�IS�NOT�CONTRIBUTING�TO�RIPARIAN�IMPAIRMENT�� 
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-ANAGEMENT�ACTION�IS�NEEDED�ON�THE�LOWEST�REACH��REACH�* 	���2EACH�*�WAS�RATED�AS�&!2�WITH�A� 
DOWNWARD�TREND��AND�IT�WAS�DETERMINED�THAT�CONDITIONS�WILL�NOT�IMPROVE�WITHOUT�CHANGES�IN� 
MANAGEMENT���4HE�MAIN�IMPACTS�LIMITING�THE�ABILITY�OF�THE�REACH�TO�ACHIEVE�0&#�ARE�THE�3T�� 
$AVID�S�DIVERSION��LIVESTOCK�GRAZING��AND�OFFHIGHWAY�VEHICLE�USE���)MPACTS�RESULTING�FROM�THE� 
DIVERSION�OF�STREAM�FLOW�AT�THE�3T��$AVID�S�DIVERSION�ARE�OUTSIDE�THE�CONTROL�OF�THE�",-�MANAGER� 
AND�CANNOT�BE�CHANGED�UNDER�CURRENT�",-�AUTHORITY��ALTHOUGH�OPPORTUNITIES�MAY�EXIST�TO�WORK� 
WITH�THE�3AINT�$AVID�)RRIGATION�$ISTRICT�ON�FLOW�ISSUES�AND�MANAGEMENT�OF�THEIR�POPUP�DAM��� 
,IVESTOCK�AND�OFFHIGHWAY�VEHICLE�USE��ON�THE�OTHER�HAND��DO�FALL�UNDER�THE�",-�S�MANAGEMENT� 
PURVIEW��AND�NEITHER�USE�IS�CURRENTLY�AUTHORIZED���%LIMINATION�OF�THESE�UNAUTHORIZED�USES�WOULD� 
BE�A�MAJOR�STEP�IN�HELPING�RECOVERY�OF�REACH�*�AND�ARE�GIVEN�INCREASED�IMPORTANCE�SINCE�THAT�IS� 
THE�ONLY�MANAGEMENT�ACTION�THAT�CAN�BE�TAKEN�DIRECTLY�BY�THE�",-�TO�IMPROVE�CONDITION�OF�THE� 
REACH�� 

&OR�THE�REACHES�RATED�WITH�EITHER�A�NOT�APPARENT�OR�DOWNWARD�TREND��THE�.234�RECOMMENDS�THE� 
FIRST�ACTION�BE�ESTABLISHMENT�OF�A�MONITORING�STRATEGY�TO�MEASURE�CHANGE�OVER�TIME�IN�key�0&#� 
CHECKLIST�ATTRIBUTES�MARKED�hNO�v��-OST�OF�THE�COMPARISONS�BETWEEN�THE������PHOTOGRAPHS�AND� 
VISUAL�OBSERVATIONS�INDICATE�A�CLEAR�IMPROVEMENT�IN�RIPARIAN�HEALTH��HOWEVER��THE�.234�FEELS� 
THAT�IN�THE�REACHES�RATED�BELOW�STANDARD��IMPROVEMENT�HAD�EITHER�STALLED�OR�EVEN�CHANGED�TO�A� 
DOWNWARD�TREND���7HERE�TREND�WAS�NOT�APPARENT�TO�THE�TEAM��MONITORING�CAN�HELP�DETERMINE�IF� 
TREND�IS�ACTUALLY�UP�OR�DOWN���� 
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)LJXUH�����0&#�ASSESSMENT�REACHES��ALSO�SHOWING�3TOMBERG�REACHES�FROM�,EENHOUTS������AND�WET�DRY� 
MAPPING�RESULTS�AS�OF������COURTESY�OF�4HE�.ATURE�#ONSERVANCY���4HE�HEAVY�RIVER�LINE��DARKER�BLUE 	� 
SHOWS�REACHES�WHICH�WERE�MAPPED�AS�CONSISTENTLY�WET�IN�ALL����YEARS�SURVEYED���"ARS�ON�RIGHT�SIDE� 
REPRESENT�WET�REACHES�FOR�EACH�YEAR������n�������4HE�BLACK�AND�GRAY�LINES�ARE�DIFFERENT�COLORS�SIMPLY� 
TO�PROVIDE�VISUAL�CLARITY��&OR�MORE�INFORMATION�ON�INTERPRETING�THE�WET�DRY�MAPPING�RESULTS�GO�TO�� 

� 
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7DEOH����6XPPDU\�RI�3)&�5DWLQJV�E\�5HDFK� 
0&#� 
2EACH� 

3TROMBERG� 
2EACH�� 

2EACH�� 
,ENGTH� 
�MILES	 �� 

0ERMANENCE�OF� 
3TREAMFLOW�AT� 
0OTENTIAL�� 

&UNCTIONAL� 
2ATING� 

4REND� 
�ON�&!2� 

2ELATIVE� 
3CALE�ON� 

4HERMOMETER� 
!� �� ���� 0ERENNIAL�� &!2� .!� -IDDLE� 
"� ������SOME��� ��� 0ERENNIAL� 0&#� � ,OWER� 
#� REST�OF������� ���� 0ERENNIAL� 0&#� � ,OWER� 
$� �� ���� 0ERENNIAL� &!2� .!� 5PPER� 
%� �� ���� 0ERENNIAL� 0&#� � ,OWER� 
&� ������SOME�OF� 

��� 
���� 0ERENNIAL� 

TRANSITIONING�TO� 
INTERMITTENT�� 

&!2� UPWARD� -IDDLE� 

'�� REST�OF���� ���� )NTERMITTENT� 0&#� � -IDDLE� 
(� ����SOME�OF���� ���� )NTERMITTENT� &!2� .!� -IDDLE� 
)� REST�OF���� ���� )NTERMITTENT�WITH� 

SHORT�PERENNIAL� 
INTERVALS� 

0&#� � -IDDLE� 

*� ������� ����� )NTERMITTENT� &!2� DOWNWARD� ,OWER� 
� � � � � � � 
� � 50.8 � � � � 

��3TROMBERG�REACHES�ARE�DISPLAYED�BECAUSE�&OGG�ET�AL�������DESCRIBES�THE�POTENTIAL�OF�REACHES�BASED�ON�THE�WORK�OF� 
3TROMBERG�AND�OTHERS�DOCUMENTED�IN�,EENHOUTS�ET�AL�������� 
�&ROM�MAP�MEASUREMENTS�� 
��&OGG�ET�AL�������DESCRIBES�THE�POTENTIAL�PLANT�COMMUNITIES�OF�3TROMBERG�REACHES��&IGURE��	�BY�THE�EXPECTED� 
PERMANENCE�OF�STREAMFLOW�AT�POTENTIAL��PERENNIAL�OR�INTERMITTENT	��ON�THREE�ZONES�OF�GEOMORPHIC�INTEREST��TERRACES�� 
FLOODPLAINS��CHANNEL�BED�AND�BANKS 	��4HE�INFORMATION�WAS�VERIFIED�BY�FIELD�EXAMINATION�OF�CONDITIONS�BY�THE� 
INTERDISCIPLINARY�TEAM�� 
��!LTHOUGH�REACH�!�IS�THE�MOST�ENIGMATIC�REACH�DUE�TO�SPATIAL�HETEROGENEITY�OF�CHANNEL�BED�AND�BANK�MATERIALS�� 
INDICATIONS�ARE�THE�REACH�HAS�THE�POTENTIAL�FOR�VEGETATION�CHARACTERISTICS�OF�PERENNIAL�FLOW�� 
��2EACH�&�IS�A�LOSING�REACH��SINCE�BASEMENT�ROCK�THAT�FORCED�GROUNDWATER�TO�THE�SURFACE�IN�THE�#HARLESTON�(ILLS�DROPS� 
OFF�TO�GREAT�DEPTH�NORTH�OF�THE�(ILLS���3TREAMFLOW�PERMANENCE�AT�POTENTIAL�IS�EXPECTED�TO�TRANSITION�FROM�PERENNIAL�TO� 
INTERMITTENT�ALONG�THE�REACH�� 
��2EACH�*�IS�APPROXIMATELY�����MILES�LONG���4HE�AMOUNT�WALKED�WAS�����MILES�� 
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7DEOH�����6XPPDU\�7DEOH�RI�)XQFWLRQDO�5DWLQJV�DQG�5HVSRQVHV�WR�WKH����3)&�&KHFNOLVW�,WHPV�E\�5HDFK� 
Reach Rating Trend# 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

A FAR NA YES NO NO YES NO YES YES YES YES Y/N YES YES YES NA NO YES NO 
B PFC YES NO NO YES YES YES YES YES YES YES YES YES YES NA YES YES YES 
C PFC YES NO NO YES YES YES YES YES YES YES YES YES YES NA YES YES YES 
D FAR NA YES NO YES YES YES YES YES YES YES YES NO YES YES NA YES YES Y/N 
E PFC YES YES YES YES YES YES YES YES YES YES YES YES YES NA YES YES YES 
F FAR Up NO NO NO YES YES YES YES YES YES YES NO YES NO NA YES YES NO 
G PFC YES NA YES YES YES YES YES YES YES YES YES YES YES NA YES YES YES 
H FAR NA NA NA YES Y/N NO YES YES YES YES Y/N NO YES NO NA YES YES NO 
I PFC YES NA YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES 
J FAR Down NO NA NO NO NO YES YES NO YES NO NO NO NO YES NO YES NO 


�2ESPONSES��9ES��FOR�INDIVIDUAL�ATTRIBUTES�OR�PROCESSES�THAT�ARE�PROPERLY�FUNCTIONING���.O��FOR�THOSE�THAT�ARE�NOT�PROPERLY�FUNCTIONING���.!��FOR�THOSE�THAT�ARE�NOT� 
APPLICABLE��AND��9�.��FOR�BOTH�YES�AND�NO�IN�PART���$ETAILS�OF�EACH�RESPONSE�ARE�PROVIDED�IN�THE�NARRATIVE�OF�EACH�REACH�AND�IN�!PPENDIX�!��2EACH�"ASED�)NFORMATION�� 

��4RENDS�FOR�&UNCTIONALAT�RISK��&!2 	�REACHES�ARE�EITHER��5P��FOR�REACHES�SHOWING�AN�IMPROVING�TREND���$OWN��FOR�THOSE�SHOWING� 
DECLINING�CONDITION��AND��.!��FOR�THOSE�WHERE�THE�TREND�IN�CONDITION�IS�NOT�APPARENT�� 
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(9$2/,/')#!,� 

�	��&LOODPLAIN�ABOVE�BANKFULL�IS�INUNDATED�IN��RELATIVELY�FREQUENT��EVENTS� 

�	��7HERE�BEAVER�DAMS�ARE�PRESENT�ARE�THEY�ACTIVE�AND�STABLE� 

�	��3INUOSITY��WIDTH�DEPTH�RATIO��AND�GRADIENT�ARE�IN�BALANCE�WITH�THE�LANDSCAPE�SETTING��I�E���LANDFORM��GEOLOGY�� 
AND�BIOCLIMATIC�REGION	 � 

�	��2IPARIANWETLAND�AREA�IS�WIDENING�OR�HAS�ACHIEVED�POTENTIAL�EXTENT� 
� 
�	��5PLAND�WATERSHED�IS�NOT�CONTRIBUTING�TO�RIPARIANWETLAND�DEGRADATION� 
� 

�
 

6%'%4!4)/.� 

�	��$IVERSE�AGECLASS�DISTRIBUTION�OF�RIPARIANWETLAND�VEGETATION��RECRUITMENT�FOR�MAINTENANCE�RECOVERY � 

� ��$IVERSE�COMPOSITION�OF�RIPARIANWETLAND�VEGETATION��FOR�MAINTENANCE�RECOVERY ���species present � 

�	��3PECIES�PRESENT�INDICATE�MAINTENANCE�OF�RIPARIANWETLAND�SOIL�MOISTURE�CHARACTERISTICS� 

�	��3TREAMBANK�VEGETATION�IS�COMPRISED�OF�THOSE�PLANTS�OR�PLANT�COMMUNITIES�THAT�HAVE�ROOT�MASSES�CAPABLE�OF� 
WITHSTANDING�HIGH�STREAMFLOW�EVENTS��community types present � 

�� ��2IPARIANWETLAND�PLANTS�EXHIBIT�HIGH�VIGOR� 

�� ��!DEQUATE�RIPARIANWETLAND�VEGETATIVE�COVER�PRESENT�TO�PROTECT�BANKS�AND�DISSIPATE�ENERGY�DURING�HIGH�FLOWS��� 
�enough 	��� 

�� ��0LANT�COMMUNITIES�ARE�AN�ADEQUATE�SOURCE�OF�COARSE�AND�OR�LARGE�WOODY�MATERIAL�(for 
maintenance/recovery)� 

�
 

%2/3)/.�$%0/3)4)/.� 

��	��&LOODPLAIN�AND�CHANNEL�CHARACTERISTICS��I�E���ROCKS��OVERFLOW�CHANNELS��COARSE�AND�OR�LARGE�WOODY�MATERIAL � 
ADEQUATE�TO�DISSIPATE�ENERGY� 

��	��0OINT�BARS�ARE�REVEGETATING�WITH�RIPARIANWETLAND�VEGETATION� 

��	��,ATERAL�STREAM�MOVEMENT�IS�ASSOCIATED�WITH�NATURAL�SINUOSITY� 
� 
��	��3YSTEM�IS�VERTICALLY�STABLE���not downcutting � 
� 
��	��3TREAM�IS�IN�BALANCE�WITH�THE�WATER�AND�SEDIMENT�BEING�SUPPLIED�BY�THE�WATERSHED��I�E���NO�EXCESSIVE�EROSION� 
OR�DEPOSITION	 � 

� 
)LJXUH����0&#�,OTIC�!SSESSMENT�#HECKLIST�)TEMS� 

24 



 

 

 

� 

� 

� 

�� 

� 

� 

� 

5HDFK�$��3)&�$VVHVVPHQW�1DUUDWLYH� 

Reach Overview 

2EACH�!�BEGINS�AT�THE�INTERNATIONAL�BOUNDARY�SOUTH�OF�0ALOMINAS��!:��AND�EXTENDS�TO�THE� 
(IGHWAY����BRIDGE�OVER�THE�3AN�0EDRO�2IVER��A�DISTANCE�OF�APPROXIMATELY���MILES���)T�INCLUDES� 
THE�PUBLIC�LANDS�IN�3TROMBERG�REACH������ 

Reach Potential and Limitations 

!T�POTENTIAL��VEGETATION�COMMUNITIES�THAT�ARE�CHARACTERISTIC�OF�PERENNIAL�FLOW�SHOULD�BE�EXPECTED� 
IN�THIS�REACH��HOWEVER��THE�CURRENT�FLOW�REGIME�REPRESENTS�A�LIMITATION�TO�RIPARIAN�POTENTIAL�� 
4EMPORAL�VARIABILITY�OF�BASE�FLOWS�IS�COMPOUNDED�WITH�SPATIAL�VARIABILITY��4HE�WET�DRY�MAP� 
INDICATES�A�GREAT�DEAL�OF�SPATIAL�HETEROGENEITY�IN�THIS�REACH�WITH�THE�BORDER�SEGMENT�VIRTUALLY� 
ALWAYS�DRY�IN�*UNE�AND�ANOTHER�SEGMENT��LESS�THAN�TWO�MILES�DOWNSTREAM��HAVING�WATER�IN�IT� 
EVERY�YEAR�OF�THE�SURVEY�� 

PFC Findings 

2EACH�!�WAS�ASSESSED�ON�!PRIL������������4HE�REACH�WAS�RATED�&UNCTIONALAT�RISK�WITH�A�NOT� 
APPARENT�TREND���4HE�PRIMARY�RATIONALE�FOR�THE�RATING�WAS�THAT�THE�SANDY�SEDIMENTS�ARE�NOT�BEING� 
PROCESSED�IN�THE�MIDSECTION�OF�THE�REACH��LEADING�TO�DRY�SECTIONS�WHERE�FLOW�IS�BELOW�WITHIN�THE� 
SURFACE�SANDS�GRAVELS���0HOTOS�FROM�THE�BEGINNING�AND�END�OF�THE�REACH�SHOW�IMPROVEMENT�OVER� 
TIME��BUT�THERE�WAS�NO�EVIDENCE�IN�THE�DRY�MIDSECTION�TO�INDICATE�IMPROVEMENT���6EGETATIVE� 
COMPONENTS�ARE�LARGELY�IN�WORKING�ORDER��BUT�AN�INCREASED�PRESENCE�OF�BULRUSH�AND�SEEP�WILLOW� 
IS�NEEDED�FOR�FURTHER�DEVELOPMENT�OF�CHANNEL�NARROWING�AND�DEEPENING���4HEY�ARE�PRESENT��BUT� 
NOT�IN�THE�AMOUNT�AND�OR�COMMUNITY�TYPES�NECESSARY�TO�HELP�PROCESS�SEDIMENTS���)T�WAS� 
SPECULATED�THAT�UPSTREAM�AREAS�MAY�BE�DEFICIENT�IN�THESE�SPECIES�CAUSING�INADEQUATE�SEED� 
AVAILABILITY�FOR�THIS�REACH���2EACH�!�MIGHT�BENEFIT�FROM�A�PROGRAM�OF�PLANTING�SEEDS�AND�OR�PLUGS� 
OF�BULRUSH�IN�SECTIONS�WHERE�THERE�IS�ADEQUATE�WATER�AND�LITTLE�OR�NO�PRESENCE�OF�THE�SPECIES��� 
"ULRUSH�PLAYS�AN�EXTREMELY�IMPORTANT�ROLE�IN�BANK�STABILIZATION�AND�CHANNEL�PROCESSES��AND�IT� 
MIGHT�BE�POSSIBLE�TO�ACCELERATE�DEVELOPMENT�OF�BULRUSH�COMMUNITIES�THROUGH�PLANTING��� 

!BUNDANCE�OF�KEY�STABILIZING�SPECIES�INCLUDING�SPIKERUSH��"ALTIC�RUSH�AND�BULRUSH�GREATLY� 
INCREASES�IN�DOWNSTREAM�REACHES���#OTTONWOOD�TREES�WERE�HEAVILY�INFESTED�WITH�TENT�CATERPILLARS�� 
APPARENTLY�AN�ANNUAL�OCCURRENCE��BUT�HAVE�GENERALLY�HEALTHY�ARCHITECTURE�TO�THE�CROWNS�INDICATING� 
THAT�THE�STRESSES�ARE�BEING�OFFSET�BY�GROWTH�IN�*UNE�AND�BEYOND���4HE�DRIER�CENTER�SECTION�OF�THE� 
REACH�MAY�BE�AN�EXCEPTION�TO�THIS��BUT�WITH�WETTED�SECTIONS�ABOVE�AND�BELOW�IT�SEEMS�UNLIKELY� 
THAT�GROUNDWATER�IS�UNAVAILABLE�TO�COTTONWOOD�ROOTS���� 

&LOODPLAIN�AREAS�WITH�LARGE�AMOUNTS�OF�ORGANIC�MATERIAL�IN�THE�FORM�OF�LARGE��COARSE�AND�SMALL� 
WOOD��ALONG�WITH�BURIED�GRASSES�AND�OTHER�VEGETATION��ARE�BUILDING�AND�INCREASING�THE�WATER� 
STORAGE�POTENTIAL�IN�PORTIONS�OF�THE�REACH���/VER�TIME��THIS�WILL�POTENTIALLY�INCREASE�RETURN�FLOWS�TO� 
THE�RIVER�DURING�PERIODS�OF�LOW�FLOW�� 
� 
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Overview of Key Attributes and Findings 

(YDROLOGY�n�&LOODPLAIN�FEATURES�ARE�PRESENT�TO�ALLOW�FOR�FREQUENT�FLOOD�ACCESS��AND�TO�DISSIPATE� 
ENERGY�DURING�FREQUENT�FLOODS�IN�SECTIONS�WHERE�SILT�CLAY�IS�PART�OF�THE�SUBSTRATE�AND�NARROWER� 
CHANNELS�HAVE�FORMED���#OARSE�SEDIMENT�AREAS�RESULT�IN�A�WIDER�ACTIVE�CHANNEL��LESS�FREQUENT� 
ACCESS�TO�FLOODPLAIN�AND�A�POORLY�FORMED�CHANNEL���#OTTONWOOD�REGENERATION�SINCE������IS� 
CLEARLY�EVIDENT�ON�PHOTO�POINT�PICTURES�AND�IS�HAVING�POSITIVE�IMPACTS�ON�CHANNEL�AND�FLOODPLAIN� 
CHARACTERISTICS���0ROCESSING�OF�SEDIMENTS�WILL�BE�ENHANCED�OVER�TIME�BY�INCREASES�IN�SMALLER� 
WOODY�AND�HERBACEOUS�SPECIES�BOTH�IN�THE�ACTIVE�CHANNEL�AND�ON�THE�BANKS�� 

4HE�CURRENT�CHANNEL�HAS�HAD�AT�LEAST�ONE�SECTION�STRAIGHTENED�IN�THE�PAST�FOR�AGRICULTURAL�PURPOSES��� 
(EAVY�INGROWTH�OF�COTTONWOOD�HAS�BASICALLY�LOCKED�THE�MEANDER�PATTERN�IN�PLACE��RATHER�THAN� 
HAVING�THE�NATURAL�LOOPING�MEANDERS�TYPICAL�OF�MANY�STREAMS�WITH�WIDE�VALLEYS�AND�LOW� 
GRADIENTS��THE�3AN�0EDRO�BECOMES�BLOCKED�BY�LARGE�WOOD�DEPOSITS�AND�THE�CHANNEL�JUMPS�TO� 
ANOTHER�HIGH�WATER�CHANNEL�OR�CUTS�AROUND�THE�BLOCKAGES���4HIS�IS�CONSIDERED�THE�NATURAL�PROCESS� 
FOR�THE�STREAM�AT�THIS�STAGE�OF�EVOLUTION���"ECAUSE�THE�GRADIENT�IS�SO�FLAT��THERE�ARE�ONLY�VERY�SMALL� 
INCREASES�IN�OVERALL�GRADIENT�WHEN�THE�CHANNEL�CHANGES�LOCATIONS�� 

� 
ALL�BEAVER�DAM��BUILDING�ON�SEDIMENT�DEPOSIT�� 
CH�OF�THE�RIVER�� 

5PSTREAM�VIEW��CHANNEL�DRY�TO�WAYPOINT������NO�SURFACE� 
FLOW�DUE�TO�POROUS�SEDIMENTS��SAND�GRAVEL� 

6EGETATION n�!LL�THE�COMPONENTS�ARE�PRESENT�FOR�CONTINUING�RECOVERY�TOWARDS�PROPER�FUNCTIONING� 
CONDITION�AND�BEYOND��BUT�IN�PLACES�MUCH�OF�THE�BANK�STABILITY�IS�BEING�PROVIDED�BY�COTTONWOOD� 
TREES�AND�VERY�COHESIVE�SOILS�THAT�RESIST�EROSION���%XPANSION�OF�HERBACEOUS�SPECIES�AND�SEEP� 
WILLOW�WITHIN�THE�ACTIVE�CHANNEL�ALONG�THE�BASE�FLOW�ELEVATION�AND�TOE�OF�BANK�SLOPES�WILL�ASSIST� 
IN�FORMATION�OF�IMPROVED�CHANNEL�SHAPE���-ULTIPLE�AGE�CLASSES�OF�COTTONWOOD�TREES�WERE�SEEN� 
EXCEPT�FOR�SEEDLING�AND�YOUNG���4HE�YOUNGEST�AGE�CLASS�WAS�ABOUT������YEARS��BUT�GIVEN�THE� 
EPISODIC�REGENERATION�TYPICAL�OF�COTTONWOOD�STANDS�THROUGHOUT�ITS�RANGE��THIS�IS�NOT�CONSIDERED�A� 
PROBLEM���4HE�HEAVY�INFESTATION�OF�TENT�CATERPILLARS�WAS�AN�OBVIOUS�DRAIN�ON�TREE�HEALTH�AT�LEAST�IN� 
THE�SHORT�TERM��BUT�OBSERVATIONS�SUGGESTS�THAT�ESSENTIALLY�FULL�RECOVERY�FOLLOWS�DURING�MOST� 
MONSOON�SEASONS���)T�WAS�NOTED�THAT�SOME�SECTIONS��INCLUDING�THE�DRIER�CENTER�SECTION��OFTEN� 
DISPLAYS�YELLOW�LEAVES�DURING�PORTIONS�OF�SOME�GROWING�SEASONS���4HE�COTTONWOODS�IN�THE�DRY� 
MIDSECTION�ALSO�HAD�MORE�DEAD�BRANCHES��BUT�THE�WILLOWS�AND�HERBACEOUS�SPECIES�EXHIBITED�HIGH� 
VIGOR��SO�THE�CAUSE�OF�THE�DEAD�BRANCHES�IS�UNKNOWN���,OCALIZED�PATCHES�OF�DEAD�OR�STRESSED� 
MATURE�SEEP�WILLOW�WERE�OBSERVED��PROBABLY�FROM�RECORD�LOW�TEMPERATURES�IN�&EBURARY������� 
HOWEVER��THE�OVERWHELMING�MAJORITY�OF�SEEP�WILLOW�IN�THE�REACH�WAS�OBSERVED�TO�BE�VIGOROUS�� 
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%ROSION�$EPOSITION�n�(IGH�FLOWS�THAT�GET�OUT�ONTO�THE�FREQUENT�FLOODPLAIN�ARE�EFFECTIVELY� 
PROCESSED�THROUGH�THE�COMBINATION�OF�VERTICAL�STRUCTURE��LARGE�AND�COARSE�WOOD�AND�WELL 
DEVELOPED�VEGETATION�ON�THE�FLOODPLAIN���(OWEVER��AS�NOTED�EARLIER��SANDY�SEDIMENTS�ARE�NOT� 
BEING�PROCESSED�IN�THE�MIDSECTION�OF�THE�REACH��LEADING�TO�DRY�SECTIONS�WHERE�FLOW�IS� 
BELOW�WITHIN�THE�SURFACE�SANDS�GRAVELS���!S�IS�TRUE�OF�SEVERAL�MAJOR�RIVER�SYSTEMS�IN�THE�WEST� 
�I�E���*OHN�$AY�IN�/REGON��5PPER�-ISSOURI�IN�-ONTANA	��CONTINUED�CHANNEL�NARROWING�AND� 
STABILITY�CAN�OCCUR�BY�RIPARIAN�VEGETATION�BECOMING�ESTABLISHED�WITHIN�THE�ACTIVE�CHANNEL�� 
PARTICULARLY�ASSOCIATED�WITH�THE�BASE�FLOW�LEVEL���6EGETATION��INCLUDING�SEEP�WILLOW��BULRUSH�AND� 
OTHER�SEDGES�AND�RUSHES��ARE�CRITICAL�TO�THIS�PROCESS���7HILE�SOME�VEGETATION�WITHIN�THE�ACTIVE� 
CHANNEL�MAY�GET�SCOURED�IN�FLOOD�FLOWS��ONCE�ESTABLISHED�IT�TENDS�TO�REGENERATE�RELATIVELY�QUICKLY� 
FOLLOWING�SCOURING���(ERBACEOUS�VEGETATION�AND�SEEP�WILLOW�IN�THE�ACTIVE�CHANNEL�AND�ON�THE� 
FLOODPLAIN�IS�A�CONSISTENT�FEATURE�IN�THE�DOWNSTREAM�PERENNIAL�REACHES��BUT�IS�ONLY�JUST�BEGINNING� 
TO�ESTABLISH�IN�PLACES�IN�REACH�!�� 

5HDFK�%��3)&�$VVHVVPHQW�1DUUDWLYH� 
� 
Reach Overview 

2EACH�"�BEGINS�AT�THE�7ATERS�#REEK�ROAD�AND�EXTENDS�NORTH�FOR����MILES�TO�#OTTONWOOD���)T� 
ENCOMPASSES�3TROMBERG�REACHES������AND�SOME�OF����EXCLUDING�ANY�PRIVATE�PROPERTY��� 

Reach Potential and Limitations 
� 
"EGINNING�ABOUT�TWO�MILES�SOUTH�OF�(EREFORD�AND�CONTINUING�NORTH�TO�THE�#OTTONWOOD� 
BIOMONITORING�SITE��FLOW�IS�CHARACTERIZED�AS�SPATIALLY�INTERRUPTED�AND�TEMPORALLY�INTERMITTENT�� 
(OWEVER��WETDRY�MAPPING�INDICATES�THESE�REACHES�ARE�PREDOMINANTLY�WET��AND�SEVERAL�OF�THE� 
hDRYv�SEGMENTS�MAY�BE�ASSOCIATED�WITH�SHORT�REACHES�OF�COARSER�SUBSTRATE��HENCE�HYPORHEIC�FLOW� 
WHERE�WATER�FLOWS�THROUGH�THE�SUBSTRATE�RATHER�THAN�ON�THE�SURFACE 	�DOWNSTREAM�OF�TRIBUTARY� 
INPUTS��)N�ADDITION��DESPITE�THE�GENERAL�ARIDITY�OF�THE�PAST�EIGHT�YEARS��THE�PROPORTION�OF�3TROMBERG� 
REACHES���THROUGH���WITH�SURFACE�FLOW�DURING�THE�WETDRY�MAPPING�HAS�INCREASED�IN�RECENT�YEARS�� 
LIKELY�AS�A�RESULT�OF�DISCONTINUED�AGRICULTURAL�PUMPING�IN�THE�(EREFORD�AREA��$ALE�4URNER�;4HE� 
.ATURE�#ONSERVANCY=��PERSONAL�COMMUNICATION������	���2EACH�"�HAS�THE�POTENTIAL�TO�SUPPORT� 
PLANT�COMMUNITIES�ASSOCIATED�WITH�PERENNIAL�FLOW���0RESENTLY��LOCATIONS�UPSTREAM�OF�TRIBUTARY� 
MOUTHS�REPRESENT�THE�BEST�SITES�FOR�HERBACEOUS�COLONIZERS�STABILIZERS�TO�ESTABLISH��ENHANCED� 
CONDITIONS�OF�BASE�FLOW�WOULD�SUPPORT�MORE�WIDESPREAD�OCCURRENCE�OF�THESE�SPECIES�� 

PFC Findings 
� 
2EACH�"�WAS�ASSESSED�BETWEEN�!PRIL��������������)T�WAS�RATED�0ROPER�&UNCTIONING�#ONDITION��IN� 
THE�LOWER�THIRD�OF�THE�RATING�CLASS���&OGG�ET�AL�������DOCUMENTED�THAT�IN�MOST�OF�THE�PERENNIAL� 
SECTIONS�OF�THE�3AN�0EDRO�2IVER��A�REPEATING�PATTERN�IN�TERMS�OF�RIVER�FORM�IS�EXPECTED���3EDIMENT� 
FANS�DEVELOP�AT�THE�MOUTHS�OF�EPHEMERAL�TRIBUTARIES���4HESE�FORM�A�PARTIAL�BARRIER�TO�FLOWS�AND� 
WATER�BACKS�UP�ON�THE�UPSTREAM�SIDE���!S�THE�STREAM�CUTS�THROUGH�THE�FANS��AN�AREA�OF�RIFFLE� 
DEVELOPS�AND�THE�STREAM�TRANSITIONS�TO�A�STANDARD�FORM�OF�STREAM�WITH�A�BASE�FLOW�CHANNEL�AND� 
FLOODPLAIN�DEVELOPMENT���4HIS�PATTERN�WAS�OBSERVED�THROUGHOUT�REACH�"���2EACH�"�HAS�BETTER� 
DEVELOPED�RIPARIAN�VEGETATION�THAN�REACH�!��WITH�COTTONWOOD�THE�DOMINANT�SPECIES�ALONG�WITH� 
SEEP�WILLOW��BULRUSH�AND�OTHER�MINOR�SPECIES�� 
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#HANNEL�CHARACTERISTICS�ARE�ALSO�MUCH�BETTER�DEVELOPED�IN�REACH�"�DUE�TO�THE�ABUNDANCE�OF� 
BULRUSH�AND�SEEP�WILLOW���)N�ONE�EXTENSIVE�SECTION�OF�THE�REACH��MUCH�OF�THE�COTTONWOOD�WAS� 
ELIMINATED�IN�A�WILDFIRE�SEVERAL�DECADES�AGO��BUT�THE�HERBACEOUS�AND�SMALLER�TREE�SHRUB�SPECIES� 
ARE�DOING�AN�EXCELLENT�JOB�OF�NARROWING�AND�DEEPENING�THE�CHANNEL���4HE�FLOODPLAIN�HAS�INCREASED� 
CONSIDERABLY�IN�TERMS�OF�AGGRADATION�AND�EXTENSION���2OUGHNESS�ON�THE�FLOODPLAIN�FROM�STANDING� 
VEGETATION�AND�DEAD�DOWN�MATERIALS�CAPTURES�SEDIMENT��WHICH�RAISES�THE�LEVEL�OF�THE�FLOODPLAIN� 
AND�OVERFLOW�CHANNELS��FOLLOWED�BY�NARROWING�OF�THE�CHANNEL�WHICH�ALLOWS�MORE�WATER�TO�GET� 
ONTO�THE�FLOODPLAIN�DURING�FLOOD�FLOWS���� 

4HERE�REMAINS�CONSIDERABLE�OPPORTUNITY�FOR�BOTH�IMPROVED�CHANNEL�CHARACTERISTICS�AND�VEGETATION� 
CONDITIONS�IN�REACH�"���4HERE�ARE�MANY�SECTIONS�WHERE�THE�RIPARIAN�AREA�WILL�CONTINUE�TO�EXPAND�� 
AND�HAVE�INCREASINGLY�DENSE�AND�STRONG�PLANT�COMMUNITIES�DEVELOP���7ATER�STORAGE�IS�INCREASED� 
WITHIN�THE�FLOODPLAIN�AREA�AS�THIS�OCCURS���� 

Overview of Key Attributes and Findings 

(YDROLOGY�n�&LOODPLAINS�THAT�ARE�ACCESSIBLE�IN�FREQUENT�FLOOD�EVENTS�����YEAR�EVENTS	��ARE� 
AVAILABLE�THROUGHOUT�MOST�OF�THE�REACH���3INUOSITY�IS�AFFECTED�BY�SEVERAL�SHORT�SECTIONS�THAT�WERE� 
STRAIGHTENED�FOR�AGRICULTURAL�PURPOSES�PRIOR�TO�",-�ACQUISITION��AND�THERE�ARE�TWO�MORE�RECENT� 
MEANDER�CUTOFFS�THAT�WERE�NOTED�FOR�FOLLOWUP�MONITORING���4HE�BANKS�ON�THE�STRAIGHT�SECTIONS� 
ARE�NOT�ERODING�DUE�TO�COTTONWOOD�WILLOW�PROVIDING�STABILITY��ALONG�WITH�HIGHLY�COHESIVE�SOILS� 
THAT�RESIST�EROSION�ALONG�PORTIONS�OF�THE�BANKS���)T�IS�SUSPECTED�THAT�SOME�OF�THE�ENERGY�DURING� 
HIGH�FLOWS�IS�BEING�USED�TO�MOBILIZE�THE�BED���!S�WATER�VOLUME�AND�VELOCITY�INCREASES�IN�THE� 
CHANNEL��IN�SAND�BED�SECTIONS��THE�CHANNEL�BOTTOM�IS�SCOURED��TEMPORARILY�DEEPENING�THE�FLOW��� 
!S�FLOWS�REDUCE��THE�SAND�FROM�UPSTREAM�SOURCES�REFILLS�THE�BED���#HECKLIST�ITEM�THREE�WAS�GIVEN� 
A�hNOv�RESPONSE�DUE�TO�THE�MINOR�CHANNEL�ALTERATIONS�FROM�STRAIGHTENING�AND�THE�TWO�MEANDER� 
CUTOFFS�AND�THEIR�EFFECT�ON�GRADIENT�AND�SINUOSITY���4HESE�ARE�RELATIVELY�MINOR�ISSUES�FOR�THE�REACH� 
OVERALL���4HIS�hNOv�IS�NOT�SIGNIFICANT�FOR�PHYSICAL�FUNCTION�BECAUSE�A�LARGE�MAJORITY�OF�THE�BANKS� 
ARE�STABLE�AND�THE�REACH�IS�PROCESSING�SEDIMENT�APPROPRIATELY�� 

6EGETATION��)T�WAS�NOTED�THAT�MUCH�OF�THE�HERBACEOUS�VEGETATION�IS�RELATIVELY�YOUNG�AND� 
INDICATES�RECOVERY�SINCE�LIVESTOCK�REMOVAL�ABOUT����YEARS�AGO���"ULRUSH�IN�PARTICULAR�APPEARS� 
ABUNDANT�IN�MANY�PORTIONS�OF�THE�REACH��AND�IS�FORMING�COMMUNITY�TYPES�THAT�WILL�BE�VERY� 
IMPORTANT�OVER�TIME�FOR�STABLE�BANK�AND�CHANNEL�DEVELOPMENT���� 

#OTTONWOOD�IN�THE�UPPER�AND�LOWER�PORTIONS�OF�THE�REACH�LINE�THE�BANKS�OF�THE�STREAM�AS�WELL�AS� 
THE�OVERFLOW�CHANNELS�AND�OLD�MEANDER�CUTOFFS��FORMING�EXTENSIVE�GALLERIES�IN�PLACES���4HE� 
BANKS�ARE�HIGHLY�STABLE�AND�THE�COTTONWOOD�GALLERIES�ARE�FULLY�STOCKED�STANDS���4HE�MIDSECTION�OF� 
THE�REACH�BURNED�IN�ABOUT�������AND�THAT�SECTION�HAS�ONLY�SINGLE�TREES�OR�SHORT�LINES�OF�TREES�ALONG� 
THE�BANK���6EGETATION��INCLUDING�SEEP�WILLOW��BULRUSH��SPIKERUSH��'OODDING�S�WILLOW��SACATON� 
AND�OTHER�PLANTS�PROVIDE�THE�NEEDED�STABILITY���)T�IS�EXPECTED�THAT�COTTONWOOD�GALLERIES�ON�POST 
ENTRENCHMENT�TERRACES�WILL�DECREASE�IN�EXTENT�NATURALLY�AS�TREES�AGE�AND�DIE��AND�SACATON�WILL� 
DOMINATE�THOSE�SITES���#LOSER�TO�THE�EXISTING�CHANNEL��THE�FLOODPLAIN�WILL�CONTINUE�TO�PROVIDE�SITES� 
SUITABLE�FOR�COTTONWOOD�TREES�TO�BECOME�ESTABLISHED��ALBEIT�IN�A�NARROWER�BAND��&IRES�HAVE�LOCALLY� 
REDUCED�THE�EXTENT�OF�SOME�COTTONWOOD�GALLERIES�IN�REACH�"��BUT�RECRUITMENT�OF�NEW�COTTONWOODS� 
IS�UNLIKELY�IN�THIS�REACH�GIVEN�THE�LOW�RATES�OF�CHANNEL�MEANDERING�AND�THE�EXTENSIVE�STANDS�OF� 
SACATON�AND�*OHNSON�GRASS���� 
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%ROSION�$EPOSITION�n�4HE�PRESENCE�OF�ACCESSIBLE�FLOODPLAINS�WITH�ADEQUATE�ROUGHNESS�CREATED�BY� 
BOTH�HERBACEOUS�AND�WOODY�VEGETATION��ALONG�WITH�FREQUENT�DEPOSITS�OF�LARGE�AND�COARSE�WOOD�� 
HELPS�DISSIPATE�ENERGY�AND�ALLOWS�WATER�TO�SOAK�IN�AND�EXTEND�THE�WETTED�PERIOD�FOR�THE�REACH�AND� 
POSSIBLY�DOWNSTREAM�REACHES���3EDIMENT�FROM�TRIBUTARIES�WAS�PROCESSING�WELL��USUALLY�IN�THE�FIRST� 
�������YARDS�BELOW�THE�TRIBUTARY�MOUTHS�� 

�STANDARD�FORM�n�COTTONWOODS� 
HED�AFTER�ONES�BEHIND��LEANING�O 

5PSTREAM�VIEW��BULRUSH�WADING�INTO�CHANNEL�AND�MOVING� 
UP�THE�BANK��NARROWING�CHANNEL��EXPANDING�RIPARIAN�AREA�� 
PONDED�FORM�� 

5HDFK�&��3)&�$VVHVVPHQW�1DUUDWLYH� 

Reach Overview 

2EACH�#�IS�����MILES�LONG�AND�INCLUDES�A�PORTION�OF�3TROMBERG�REACH���AND�ALL�OF�3TROMBERG� 
2EACH������ 

Reach Potential and Limitations 

!T�POTENTIAL��VEGETATION�COMMUNITIES�THAT�ARE�CHARACTERISTIC�OF�PERENNIAL�FLOW�SHOULD�BE�EXPECTED��� 
2EACH�#�SUPPORTS�THE�NATIVE�PLANT�COMMUNITIES�DESCRIBED�PREVIOUSLY�FOR�PERENNIAL�FLOW�ALONG�THE� 
RIVER���(OWEVER��RECENT�DECLINES�IN�BASEFLOW�IN�THIS�PERENNIAL�SECTION�OF�THE�3AN�0EDRO�2IVER�HAVE� 
RAISED�CONCERNS�ABOUT�THE�SUSTAINABILITY�OF�NATURAL�GROUNDWATER�DISCHARGE�TO�THE�RIVER�AND�THE� 
FLOODPLAIN�ALLUVIUM���3URVIVAL�AND�EXPANSION�OF�HYDRIC�HERBACEOUS�COMMUNITIES�DESCRIBED�FOR� 
THE�ACTIVE�CHANNEL�OF�PERENNIAL�REACHES�DEPENDS�ON�CONTINUED�AND�SUSTAINED�DISCHARGE�FROM�THE� 
REGIONAL�GROUNDWATER�FLOW�SYSTEM�� 

PFC Findings 

2EACH�#�WAS�ASSESSED�ON�!PRIL������������)T�WAS�RATED�0ROPER�&UNCTIONING�#ONDITION��IN�THE� 
LOWER�THIRD�OF�THE�RATING�CATEGORY��4HE�PRIMARY�RATIONALE�FOR�THE�RATING�WAS�THAT�THERE�WERE�ONLY� 
TWO�ITEMS�GIVEN�A�hNOv�RESPONSE�AND�NEITHER�WERE�CONSIDERED�SIGNIFICANT�FOR�FUNCTION�IN�THIS� 
REACH��SINUOSITY�DUE�TO�SOME�CHANNEL�STRAIGHTENING��AND�PRESENCE�OF�UNSTABLE�BEAVER�DAMS	���4HE� 
REACH�CONTAINS�WELLDEVELOPED�AND�ROBUST�VEGETATION�AND�IS�DEVELOPING�THE�APPROPRIATE�CHANNEL� 
CHARACTERISTICS��EXHIBITS�STABLE�BANKS��AND�ADEQUATE�FLOODPLAIN�ACCESS���2EACH�#�HAS�TWO�FENCES� 
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THAT�WERE�CONSTRUCTED�ON�THE�STREAMBANK��PROBABLY�TO�PROTECT�THE�RAILROAD�BED���4HE�FENCE�ACROSS� 
FROM�'ARDEN�7ASH�IS�STILL�INTACT�AND�ON�THE�STREAMBANK��THE�ONE�FARTHER�DOWNSTREAM�IS�NOW�IN�THE� 
CHANNEL�DUE�TO�BANK�EROSION���4HERE�WERE�VARIED�OPINIONS�WHETHER�PULLING�THEM�OUT�WOULD�CAUSE� 
MORE�HARM�THAN�GOOD�� 

Overview of Key Attributes and Findings 

(YDROLOGY�n�4HROUGHOUT�MOST�SECTIONS�OF�THE�REACH��THE�FREQUENT�FLOODPLAIN�IS�ACCESSIBLE�DURING� 
���YEAR�EVENTS���7HILE�BEAVER�DAMS�ARE�PRESENT��THEY�ARE�NOT�STABLE�AND�TEND�TO�WASH�OUT�DURING� 
PERIODS�OF�HIGH�FLOWS��BUT�THEY�REBUILD�DURING�LOW�WATER�PERIODS���"EAVER�TEND�TO�LOCATE�DAMS�ON� 
THE�TRIBUTARY�SEDIMENT�FANS��THE�TRIBUTARY�FANS�LARGELY�CONTROL�THE�GRADIENT�EVEN�WITHOUT�DAMS��� 
4HE�BEAVER�DAMS�PROVIDE�ADDITIONAL�IMPORTANT�WATER�STORAGE�DURING�LOW�WATER�PERIODS�� 

3INUOSITY�WAS�RATED�hNOv�AS�SOME�PAST�STRAIGHTENING�HAS�OCCURRED�FOR�AGRICULTURAL�PURPOSES�AND� 
POSSIBLY�FOR�THE�HIGHWAY�BRIDGE��BUT�EVEN�THE�STRAIGHTENED�AREAS�ARE�RELATIVELY�STABLE�DUE�TO� 
COTTONWOOD�TREES��WILLOW��AND�OTHER�VEGETATION�ARMORING�THE�BANKS���4HE�RIPARIAN�AREA�IS� 
EXPANDING�WITH�BOTH�WOODY�VEGETATION��LARGELY�SEEP�WILLOW��AND�STRONG�HERBACEOUS�COMMUNITIES� 
THAT�ARE�EXPANDING�BOTH�INTO�THE�RIVER�CHANNEL�AND�UP�THE�BANKS�TO�THE�FREQUENT�FLOODPLAIN��� 

� 
6ERY�VIGOROUS�BULRUSH�STAND��SOME����TALL��EXTENDS�FROM� 
CHANNEL�TO�ATOP�THE�FREQUENT�FLOODPLAIN�� 

#OTTONWOOD�TREES�ON�LEFT�AT�BASE�OF�TERRACE��FLOODPLAIN�AREA�� 
ACTIVE�CHANNEL�BAR�RIGHT�� 

6EGETATION�n�!LL�VEGETATION�ITEMS WERE�GIVEN�A�hYESv�RESPONSE���"ULRUSH�COMMUNITIES�WERE� 
NOTABLY�MORE�DEVELOPED�IN�PORTIONS�OF�THIS�REACH�THAN�UPSTREAM��THEY�WERE�VERY�VIGOROUS�AND� 
SHOWED�CONSIDERABLE�EXPANSION���!�WILDFIRE�REDUCED�THE�EXTENT�OF�COTTONWOOD�TREES�DOWNSTREAM� 
FROM�THE�BRIDGE��MANY�SITES�ARE�NOW�OCCUPIED�PRIMARILY�BY�'OODDING�S�WILLOW�AND�SEEP�WILLOW���� 

%ROSION�$EPOSITION�n�3IMILAR�TO�REACH�"��THE�EPHEMERAL�TRIBUTARIES�DELIVER�HIGH�AMOUNTS�OF� 
SEDIMENT�THAT�CREATE�THE�MULTIPLE�RIVER�FORMS�n�STANDARD�FORM��PONDED�FORM��FAN�TRANSITION�FORM�� 
WHICH�ARE�PART�OF�THE�POTENTIAL���4HE�EXISTING�COMBINATION�OF�WELLDEVELOPED�AND�EXPANDING� 
WOODY�AND�HERBACEOUS�VEGETATION�PLUS�LARGE�WOODY�MATERIAL�IS�ABLE�TO�APPROPRIATELY�PROCESS�THE� 
SEDIMENTS�FROM�THE�REACH�AND�TRIBUTARIES�DURING�HIGH�FLOWS��AND�ADEQUATE�WATER�IS�MAINTAINED� 
DURING�LOW�FLOW�PERIODS���(OWEVER��CONTINUING�CHANNEL�EVOLUTION�AND�DEVELOPMENT�OF�VIGOROUS� 
AND�DENSE�VEGETATION�COMMUNITIES�IS�IMPORTANT�FOR�SUSTAINABILITY�AND�INCREASED�WATER�STORAGE�IN� 
FLOODPLAIN�AREAS�� 
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5HDFK�'��3)&�$VVHVVPHQW�1DUUDWLYH� 
� 
Reach Overview 

2EACH�$��PART�OF�3TROMBERG�REACH��	�IS�A�����MILE�REACH��!BOUT�HALF�OF�THE�UPPER�PORTION�OF� 
3TROMBERG�REACH���IS�PRIVATE�LAND��NO�ASSESSMENT�WAS�MADE�OF�CONDITIONS�ON�PRIVATE�LANDS�� 

Reach Potential and Limitations 

!T�POTENTIAL��VEGETATION�COMMUNITIES�THAT�ARE�CHARACTERISTIC�OF�PERENNIAL�FLOW�SHOULD�BE�EXPECTED��� 
)N�REACH�$��SURVIVAL�AND�EXPANSION�OF�HYDRIC�HERBACEOUS�COMMUNITIES�DESCRIBED�FOR�THE�ACTIVE� 
CHANNEL�OF�PERENNIAL�REACHES�DEPENDS�ON�CONTINUED�AND�SUSTAINED�DISCHARGE�FROM�THE�REGIONAL� 
GROUNDWATER�FLOW�SYSTEM�� 

PFC Findings 

2EACH�$�WAS�ASSESSED�ON�!PRIL������������)T�WAS�RATED�AS�&UNCTIONALAT�RISK�WITH�A�NOT�APPARENT� 
TREND���4HE�REACH�IS�VERY�CLOSE�TO�0&#��AND�COULD�QUICKLY�MOVE�UPWARD�TO�THE�NEXT�CATEGORY�IN�A� 
SHORT�TIME��LIKELY�ONLY�A�FEW�YEARS	�WITH�TOTAL�ELIMINATION�OF�GRAZING�IMPACTS���4HE�PRIMARY� 
REASON�FOR�THE�&!2�NOT�APPARENT�TREND�RATING�WAS�INADEQUATE�RIPARIAN�VEGETATIVE�COVER�TO�PROTECT� 
BANKS�DURING�HIGH�FLOWS���4HE�CAUSE�IS�PARTIALLY�DUE�TO�UNAUTHORIZED�AND�UNMANAGED�GRAZING��� 
#ATTLE�AND�DEER�ARE�GRAZING�BULRUSH�AND�SEEP�WILLOW�ON�ACCESSIBLE�BARS��AND�HOOF�DAMAGE�IS� 
OCCURRING�TO�DEVELOPING�COMMUNITIES�OF�BULRUSH�THAT�ARE�IN�TENDER�STAGES���7ITHOUT�THESE�IMPACTS�� 
TREND�WOULD�BE�UPWARD�BASED�ON�OVERALL�VEGETATION�DEVELOPMENT���� 

3EVERAL�LARGE�WASHES�DELIVER�CONSIDERABLE�AMOUNTS�OF�COARSE�SEDIMENT�TO�THE�STREAM�IN�THIS�REACH�� 
4HE�DEPTH�OF�SOME�OF�THE�DEPOSITS�MAKES�IT�DIFFICULT�TO�ESTABLISH�VEGETATION��COARSE�MATERIALS�DRY� 
MORE�RAPIDLY�THAN�THE�PLANT�ROOTS�CAN�GROW�TO�REACH�GROUNDWATER�DEPTHS���4HESE�BARS�SOMETIMES� 
PULSE�DOWN�THE�STREAM��SCOURING�OUT�SIDES���!S�MORE�VEGETATION�IS�ESTABLISHED�OVER�TIME��THE� 
STREAM�WILL�BE�ABLE�TO�MORE�EFFECTIVELY�PROCESS�THE�CONTRIBUTED�SEDIMENTS�� 

Overview of Key Attributes and Findings 
� 
(YDROLOGY�n�!�FLOODPLAIN�IS�AVAILABLE�AND�ACCESSED��ALTHOUGH�IT�APPEARS�TO�BE�LESS�ACCESSIBLE�TO� 
THE�MOST�FREQUENT�FLOWS�THAN�FLOODPLAINS�HIGHER�UPRIVER���!�KEY�NEED�FOR�REACH�$�IS�TO�CONTINUE� 
EXPANSION�OF�THE�RIPARIAN�ZONE��NARROWING�THE�CHANNEL�INWARD�TO�DEVELOP�A�MORE�EFFICIENT�RIVER� 
FOR�PROCESSING�SEDIMENTS��AND�EXPANDING�UP�THE�BANKS�TO�INCREASE�STRENGTH�AND�STABILITY�FROM�THE� 
LOW�FLOW�CHANNEL�TO�THE�TOP�OF�THE�FREQUENT�FLOODPLAIN���� 
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3MALL�UNSTABLE�BEAVER�DAM�ON�TRIBUTARY�FAN��SEVERAL�DAMS� 
IN�REACH��NOT�BEING�MAINTAINED�� 

-OSON�7ASH��ALSO�CALLED�%SCAPULE�7ASH 	�CARRIES�MUCH� 
SEDIMENT�DURING�HIGH�FLOW�EVENTS�� 

6EGETATION�n�!LL�VEGETATION�ITEMS�WERE�GIVEN�A�hYESv�RESPONSE��EXCEPT�ITEM����BECAUSE�THE� 
AMOUNT�OF�STABILIZING VEGETATIVE�COVER�IS�INADEQUATE��AND�OVERALL�THE�STREAM�IN�THIS�REACH�IS� 
EARLIER�IN�ITS�EVOLUTION�IN�TERMS�OF�VEGETATION�DEVELOPMENT���!S�NOTED�ABOVE��DEVELOPMENT�IS� 
BEING�RETARDED�BY�UNAUTHORIZED�GRAZING���(OWEVER��THE�RIPARIAN�AREA�IS�EXPANDING�IN�MOST�PLACES��� 
/VER�TIME��MUCH�MORE�BULRUSH�IS�EXPECTED�TO�DEVELOP�IN�THIS�REACH�� 

%ROSION�$EPOSITION�n�'IVEN�CURRENT�CHANNEL�CONDITIONS�AND�VEGETATION��THE�RIVER�HAS�DIFFICULTY� 
PROCESSING�THE�HEAVY�SEDIMENT�LOAD�THAT�IS�PROVIDED�BY�THE�TWO�LARGE�WASHES�IN�THIS�REACH���7HILE� 
THERE�WAS�SOME�INITIAL�THOUGHT�GIVEN�TO�THE�HYPOTHESIS�THAT�THIS�MIGHT�BE�THE�EXPECTED�NATURAL� 
CONDITION�BASED�ON�REACH�POTENTIAL��THE�INTERDISCIPLINARY�TEAM�ULTIMATELY�NOTED�THAT�THERE�IS�ROOM� 
FOR�IMPROVEMENT���)F�VEGETATION�IS�ALLOWED�TO�IMPROVE�AND�INCREASE�ALONG�THE�BANKS��IT�WILL�HELP� 
NARROW�THE�CHANNEL��AND�IMPROVE�THE�PROCESSING�OF�SEDIMENTS�BY����	�GETTING�FLOOD�FLOWS�OUT�OF� 
THE�CHANNEL���� �REDUCING�ENERGY�BY�INCREASING�DEPOSITION�ON�THE�FLOODPLAIN��AND���	�IMPROVING� 
EFFICIENCY�OF�WITHIN�CHANNEL�SEDIMENT�TRANSPORT�� 

5HDFK�(��3)&�$VVHVVPHQW�1DUUDWLYH� 

Reach Overview 

2EACH�%�IS�����MILES�IN�LENGTH���0&#�REACH�%�CORRESPONDS�TO�3TROMBERG�REACH�����4HE�REACH�IS� 
MORE�NATURALLY�CONFINED�BY�THE�#HARLESTON�(ILLS�THAN�ABOVE�REACHES��RESULTING�IN�A�NARROW�RIVER� 
VALLEY�WITH�ROOM�FOR�ONLY�SMALL�AREAS�OF�FLOODPLAIN�ADJACENT�TO�THE�RIVER�� 
� 
Reach Potential and Limitations 

!T�POTENTIAL��VEGETATION�COMMUNITIES�THAT�ARE�CHARACTERISTIC�OF�PERENNIAL�FLOW�SHOULD�BE�EXPECTED��� 
)N�REACH�%��CONFINEMENT�OF�POSTENTRENCHMENT�SURFACES�BY�SHALLOW�BEDROCK�IS�A�LIMITATION�FOR� 
STORAGE�OF�FLOODWATERS�THAT�WOULD�BENEFIT�DOWNSTREAM�REACHES���)N�ADDITION��SURVIVAL�AND� 
EXPANSION�OF�HYDRIC�HERBACEOUS�COMMUNITIES�DESCRIBED�FOR�THE�ACTIVE�CHANNEL�OF�PERENNIAL� 
REACHES�DEPENDS�ON�CONTINUED�AND�SUSTAINED�DISCHARGE�FROM�THE�REGIONAL�GROUNDWATER�FLOW� 
SYSTEM�� 
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PFC Findings 

2EACH�%�WAS�ASSESSED�ON�!PRIL������������)T�WAS�RATED�AS�0ROPER�&UNCTIONING�#ONDITION��IN�THE� 
LOWER�THIRD�OF�THE�RATING�CATEGORY����4HE�PRIMARY�RATIONALE�FOR�THE�RATING�WAS�ALL�PERTINENT� 
ASSESSMENT�ITEMS�WERE�GIVEN�A�hYESv�RESPONSE���4HIS�WAS�THE�FIRST�REACH�THAT�RECRUITMENT�OF�VERY� 
YOUNG�COTTONWOOD�SEEDLINGS�����YEARS	�WAS�OBSERVED�NEAR�THE�CHANNEL�IN�SEVERAL�LOCATIONS��ROOT� 
SPROUTS�WERE�OBSERVED�UPSTREAM	 ���/THER�VEGETATION��INCLUDING�BULRUSH��SHOWED�CLEAR�EXPANSION� 
ALONG�THE�ACTIVE�CHANNEL�AND�BANKS���4HERE�IS�THE�OPPORTUNITY�FOR�CONTINUING�IMPROVEMENT�OF� 
VEGETATION�AND�NARROWING�OF�THE�ACTIVE�CHANNEL�OVER�TIME�AS�THE�RIPARIAN�AREA�EXPANDS�INWARD��� 
(OWEVER��THE�REACH��IN�ITS�CURRENT�STATE��HAS�THE�ABILITY�TO�RETAIN�ITS�DIMENSION��PATTERN�AND�PROFILE� 
THROUGH�MODERATELY�HIGH�FLOOD�EVENTS�� 

� 
$OWN�VIEW�TO�OLD�#HARLESTON�"RIDGE�SHOWING�EXCELLENT� 
BULRUSH�AND�"ALTIC�RUSH�GROWTH��BOTH�BANKS�� 

� 
3MALL�PATCH�OF�YOUNG�COTTONWOOD�TREES�ESTABLISHED�FROM�SEEDS�� 

Overview of Key Attributes and Findings 

(YDROLOGY n�2EACH�%�IS�A�LANDFORMCONTROLLED�REACH�WITH�NATURALLY�LOW�SINUOSITY�AND�ONLY� 
NARROW�AREAS�OF�FLOODPLAIN�ADJACENT�TO�THE�RIVER���)T�PRIMARILY�SERVES�AS�A�TRANSPORT�REACH���!�FEW� 
SECTIONS�LIKELY�HAVE�REACHED�THE�POTENTIAL�EXTENT�OF�RIPARIAN�VEGETATION��WHILE�OTHERS�WILL�CONTINUE� 
TO�EXPAND���/NLY�ONE�BEAVER�DAM�WAS�NOTED��LOCATED�NEAR�THE�BEGINNING�OF�THE�REACH��AT�THE�LOWER� 
END�OF�A�TRIBUTARY�FAN���4HE�DAM�IS�BEING�MAINTAINED�BY�BEAVER�AND�IS�ONE�OF�THE�MORE�STABLE� 
DAMS�OBSERVED�ON�THE�RIVER��SEE�BELOW	�� 
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"EAVER�DAM��UPSTREAM�VIEW��PROVIDES�ADDITIONAL�WATER�STORAGE�FOR�PLANT� 
ESTABLISHMENT��SOME�VEGETATION�GROWING�ON�DAM�� 

6EGETATION n�4HE�REACH�IS�WELLVEGETATED�THROUGHOUT��WITH�A�FULL�COMPLEMENT�OF�WOODY�SPECIES� 
WITH�DIVERSE�AGE�CLASSES�INCLUDING�YOUNG�COTTONWOOD�TREES��BULRUSH��"ALTIC�RUSH��AND�SPIKERUSH�� 
OFTEN�FORMING�WELLDEVELOPED�COMMUNITIES���4HESE�COMMUNITIES�ARE�EXPECTED�TO�CONTINUE�TO� 
EXPAND�WELL�INTO�THE�FUTURE��MOVING�THE�REACH�CONDITION�TOWARDS�POTENTIAL�� 

%ROSION�$EPOSITION�n�)N�THE�AREA�OF�THE�OLD�#HARLESTON�TOWN�SITE��SEVERAL�LARGE�WASHES�PROVIDE� 
LARGE�SEDIMENT�INPUTS�TO�THE�RIVER�CAUSING�THE�CHANNEL�TO�JUMP�FROM�ONE�SIDE�OF�THE�RIVER�BED�TO� 
THE�OTHER��FREQUENTLY��(OWEVER��THE�RIVER�EFFECTIVELY�PROCESSES�THIS�SEDIMENT�IN�A�RELATIVELY�SHORT� 
DISTANCE�DOWNSTREAM���� 

5HDFK�)��3)&�$VVHVVPHQW�1DUUDWLYH� 

Reach Overview 

2EACH�&�IS�����MILES�LONG���)T�IS�A�COMBINATION�OF�3TROMBERG�REACHES���AND����PLUS�A�����MILE� 
LENGTH�OF�REACH����TO�THE�&AIRBANKS�TRESTLE���$URING�PREWORK��THE�INTERDISCIPLINARY�TEAM�PLANNED� 
FOR�REACH�&�TO�END�AT�THE�MOUTH�OF�7ALNUT�'ULCH��HOWEVER��ONCE�IN�THE�FIELD��THEY�AGREED�THAT�THE� 
CHARACTERISTICS�OF�THE�REACH�CONTINUED�DOWN�TO�THE�&AIRBANKS�TRESTLE���� 

Reach Potential and Limitations 

!LONG�THIS�REACH��FLOW�TRANSITIONS�FROM�PERENNIAL�TO�INTERMITTENT���4HE�UPPER�PORTION�OF�THE�REACH� 
SHOULD�BE�ABLE�TO�SUPPORT�VEGETATION�CHARACTERISTIC�OF�PERENNIAL�FLOW���4HE�LOWER�PORTION�SHOULD� 
SUPPORT�VEGETATION�CHARACTERISTIC�OF�INTERMITTENT�FLOW���4HE�EXTENT�OF�BASE�FLOW�DEPENDS�ON�THE� 
TOTAL�AMOUNT�OF�WATER�IN�THE�SYSTEM�UPSTREAM��FLOW�PERSISTS�THROUGH�THE�ENTIRE�LENGTH�ONLY�IN�THE� 
WETTEST�YEARS���)MPROVEMENT�IN�BANK�STORAGE�AND�RELEASE�HERE�AND�UPSTREAM��AND�CONTINUED� 
GROUNDWATER�INPUTS�HERE�AND�UPSTREAM��COULD�EXTEND�PERENNIAL�FLOW�FARTHER�DOWN�THIS�REACH�� 
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 PFC Findings 

2EACH�&�WAS�ASSESSED�!PRIL��������������)T�WAS�RATED�AS�&UNCTIONALAT�RISK�WITH�AN�UPWARD�TREND� 
AND�FALLING�IN�THE�MIDDLE�THIRD�OF�THE�RATING�CATEGORY���4HE�PRIMARY�RATIONALE�FOR�THE�RATING�WAS� 
THAT�WHILE�VEGETATIVE�CONDITION�WAS�IMPROVING�IN�ALL�CATEGORIES��KEY�RIPARIAN�PLANT�SPECIES�ARE�NOT� 
PRESENT�IN�ADEQUATE�AMOUNTS�TO�STABILIZE�THE�BANKS�AND�IMPEDE�MOBILIZATION�OF�THE�STREAM�BED� 
DURING�HIGH�FLOWS���)F�THE�VEGETATION�CONTINUES�TO�IMPROVE��IMPROVEMENT�IN�CHANNEL� 
CHARACTERISTICS�WILL�FOLLOW���� 

Overview of Key Attributes and Findings 

(YDROLOGY�n�&LOODPLAIN�ACCESS�WAS�NOT�EVENLY�DISTRIBUTED�THROUGHOUT�THE�REACH���&OR�THE�FIRST� 
MILE��THE�CHANNEL�WAS�OVERLY�WIDE���4HE�WIDTH�DEPTH�RATIO�WAS�OUT�OF�PROPORTION�TO�THE�VALLEY�� 
LIMITING�FLOODPLAIN�ACCESS���)T�WAS�ALSO�NOTED�THAT�THE�STREAM�IS�STILL�DEVELOPING�SINUOSITY�AND� 
CUTTING�INTO�THE�TERRACE�IN�PLACES���.O�ENGINEERED�STRAIGHTENING�WAS�OBSERVED���&INALLY��THE� 
RIPARIAN�AREA�IS�CLEARLY�EXPANDING��EVIDENCED�BY�BOTH�THE�EXISTING�CONDITION�OF�VEGETATION�AND� 
ALSO�COMPARISON�OF�CURRENT�CONDITIONS�WITH�HISTORICAL�PHOTOS�� 

6EGETATION�n�)MPROVEMENT�IS�NEEDED�IN�THE�AMOUNT�OF�STABILIZING�VEGETATIVE�COVER��4HIS�STREAM� 
TYPE�SHOULD�HAVE�A�MINIMUM�OF�����OF�THE�BANK�PROTECTED�BY�STABILIZER�PLANT�SPECIES ALONG�WITH� 
EMBEDDED�WOOD�AND�OR�ROCK��HOWEVER��IT�CURRENTLY�RANGES�BETWEEN�������BASED�ON�OCULAR� 
ESTIMATES���!LL�OF�THE�OTHER�VEGETATIVE�ELEMENTS�ARE�IN�WORKING�ORDER�AND�WILL�CONTINUE�TO�EVOLVE� 
TOWARDS�MORE�STABILITY�GIVEN�CONTINUATION�OF�EXISTING�MANAGEMENT�AND�NO�LOSS�OF�GROUNDWATER� 
INPUTS�TO�THE�REACH�� 

%ROSION�$EPOSITION�n�2EACH�&�DOES�NOT�PRODUCE�THE�SAME�TYPE�OF�SEDIMENT�FANS�AT�THE�MOUTH�OF� 
EPHEMERAL�TRIBUTARIES�WITH�A�PONDED�FORM�ABOVE��AS�SEEN�IN�PREVIOUS�REACHES���7HERE�GOOD� 
VEGETATIVE�COVER�EXISTS�IN�COMBINATION�WITH�A�SUITABLE�FLOODPLAIN�AREA��SEDIMENT�IS�BEING� 
PROCESSED�WELL���(OWEVER��MAJOR�PORTIONS�OF�THE�UPPER�AND�LOWER�END�ARE�OVERLY�WIDE�SAND�BED� 
CHANNELS�WHERE�DEPOSITS�ARE�MOVED�AROUND�AND�NOT�STABILIZED�BY�VEGETATION���#ONTINUED�RECOVERY� 
SHOULD�INCLUDE�EXPANSION�OF�STABILIZING�HERBACEOUS�PLANT�COMMUNITY�TYPES�ALONG�BOTH�THE�LOWER� 
EDGE�OF�THE�BANK�AND�ALONG�THE�LOW�WATER�CHANNEL���4HIS�WILL�IMPROVE�THE�PROCESSING�OF� 
TRANSPORTED�SEDIMENTS��ALLOWING�THEM�TO�BE�CAPTURED�AND�AID�IN�FLOODPLAIN�DEVELOPMENT�� 

� 
'ROUP�LOOKING�FOR�INDICATORS�AND�MEASURING�LEVEL�OF�FREQUENT� 
FLOODPLAIN�� 

� 
3TREAM�CUTTING�INTO�TERRACE��STRONG�COTTONWOOD�ROOTS�FORCED� 
RIVER�TO�CUT�UPSTREAM��SEEP�WILLOW�ON�POINT�BAR�� 
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4AMARISK�PROVIDING�VERTICAL�STRUCTURE�THAT�STOPS�AND� 
HOLDS�LARGE�COARSE�WOOD�IN�PLACE�� $OWNSTREAM�VIEW��RELATIVELY�NARROW�5SHAPED�CHANNEL��� 

7ELLDEVELOPED�VEGETATION�FOR�INTERMITTENT�REACH�� 

� 

� 

� 

� 

� 

5HDFK�*��3)&�$VVHVVPHQW�1DUUDWLYH� 

Reach Overview 

2EACH�'�BEGINS�AT�THE�&AIRBANKS�2AILROAD�TRESTLE���)T�WAS�MODIFIED�IN�THE�FIELD�BY�ADDING�THE�FIRST� 
����MILES�TO�REACH�&�DUE�TO�THE�SIMILARITIES�IN�VEGETATION�AND�CHANNEL�CHARACTERISTICS��THE� 
REMAINDER�OF�REACH�'�IS�����MILES�LONG�AND�IS�PART�OF�3TROMBERG�REACH������� 

Reach Potential and Limitations 

2EACH�'�IS�PREDOMINANTLY�A�SANDBED�CHANNEL�WITH�SIGNIFICANT�AMOUNTS�OF�GRAVEL�AND�COARSE� 
MATERIAL��4HIS�WIDE��SHALLOW��COARSE�CHANNEL�DISPLAYS�SUBSTANTIAL�INFILTRATION�THROUGH�THE�BED�SO� 
THAT�THE�RIVER�NO�LONGER�MAINTAINS�PERENNIAL�FLOW���0OTENTIAL�RIPARIAN�VEGETATION�FOR�THIS�REACH�IS� 
TYPICAL�OF�THAT�CHARACTERIZED�FOR�INTERMITTENT�STREAM�REACHES��� 

PFC Findings 

2EACH�'�WAS�ASSESSED�!PRIL������������)T�WAS�RATED�AS�0ROPERLY�&UNCTIONING�#ONDITION�IN�THE� 
MIDDLE�THIRD�OF�THE�RATING�CATEGORY���!LL�CHECKLIST�ITEMS�WERE�GIVEN�hYESv�RESPONSES�WITH�THE� 
EXCEPTION�OF�BEAVER�DAMS��.!	�AND�CHECKLIST�ITEM����REGARDING�POINT�BARS��.!	���4HIS� 
INTERMITTENT�SECTION�IS�PROGRESSING�WELL�TOWARDS�POTENTIAL��AND�DEVELOPING�THE�APPROPRIATE� 
VEGETATION��FLOODPLAIN�AND�CHANNEL�CHARACTERISTICS�CONSISTENT�WITH�ITS�INTERMITTENT�STATUS��"EDROCK� 
RISES�TO�THE�SURFACE�AT�THE�LOWER�END�OF�THE�REACH��HELPING�TO�KEEP�MORE�WATER�ON�THE�SURFACE��� 

Overview of Key Attributes and Findings 

(YDROLOGY�n�4HIS�SOMEWHAT�CONFINED�REACH�HAS�AN�APPROPRIATE�WIDTH�DEPTH�RATIO��FLOODPLAIN� 
ACCESS�IS�LIKELY�LIMITED�TO�THOSE�FLOWS�ASSOCIATED�WITH��YEAR�FLOOD�EVENTS���4HERE�WAS�DISCUSSION� 
THAT�THE�SAND�BED�MOBILIZES�TO�INCREASE�CONVEYANCE�DURING�HIGH�FLOW�EVENTS�BUT�SOME�AREAS�MAY� 
BE�INUNDATED�IN�MORE�FREQUENT�FLOOD�EVENTS���!LTHOUGH�NOT�AT�POTENTIAL��THE�RIPARIAN�AREA�IS� 
WIDENING�DUE�TO�WELLDEVELOPED�AND�EXPANDING�VEGETATION�COMMUNITIES���!S�THE�RIPARIAN� 
VEGETATION�CONTINUES�TO�EXPAND�TOWARD�THE�STREAM��ASSUMING�THE�RIPARIAN�AREA�DOES�NOT�DRY�OUT� 
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AND�CONTRACT�DUE�TO�GROUNDWATER�PUMPING 	��CHANNEL�NARROWING�WILL�OCCUR�AND�PROVIDE�ADDITIONAL� 
OPPORTUNITY�FOR�OVERBANK�FLOWS���#HANNEL�DEPOSITS�APPEAR�SMOOTH�AND�SEDIMENTS�ARE�BEING� 
PROCESSED�WELL��EASILY�IN�BALANCE�WITH�THE�AMOUNT�OF�WATER�SUPPLIED�BY�THE�WATERSHED�� 

6EGETATION n�!LL�VEGETATION�ITEMS�WERE�GIVEN�A�hYESv�RESPONSE�FOR�BOTH�WOODY�AND�HERBACEOUS� 
SPECIES��THE�PERCENTAGE�OF�BANK�COVER�IS�EASILY�ADEQUATE�AND�APPEARS�TO�BE�MORE�THAN�IS�NECESSARY� 
FOR�FUNCTION��HAS�APPROXIMATELY�����COVER�AT�THIS�TIME	���&URTHER�DOWNSTREAM�IN�THE�INTERMITTENT� 
REACHES��TAMARISK��AN�INVASIVE�SPECIES 	�HAS�INCREASED���2ECRUITMENT�POTENTIAL�FOR�LARGE�WOOD�IS� 
SOMEWHAT�LIMITED�IN�THIS�REACH�BECAUSE��IN�GENERAL��THERE�IS�ONLY�A�NARROW�BAND�OF�COTTONWOOD� 
ALONG�THE�BANKS��BUT�NO�GALLERIES���(OWEVER��WHEN�CONSIDERED�IN�COMBINATION�WITH�THE� 
COTTONWOOD�TREES�PRESENT�IN�UPSTREAM�REACHES��THEY�ARE�CONSIDERED�ADEQUATE�TO�PROVIDE�THE� 
RECRUITMENT�NECESSARY�FOR�FUNCTION�� 

%ROSION�$EPOSITION�n�!LL�ATTRIBUTES�AND�PROCESSES�ARE�OPERATING�WELL�IN�REACH�'�AND�ALL�ITEMS� 
WERE�GIVEN�A�hYESv�RESPONSE���3TABLE�BANKS�WERE�NOTED�� 

5HDFK�+��3)&�$VVHVVPHQW�1DUUDWLYH� 
� 
Reach Overview 

2EACH�(�GENERALLY�CORRESPONDS�TO�3TROMBERG�REACH�����AND�IS�����MILES�IN�LENGTH���4HE�REACH�WAS� 
MODIFIED�IN�THE�FIELD�DUE�TO�SOME�CHANGED�CONDITIONS�STARTING�ABOVE�THE�MOUTH�OF�7ILLOW�7ASH� 
AND�EXTENDING�INTO�THE�FIRST�PART�OF�3TROMBERG�REACH����� 

"EDROCK�IS�EXPOSED�AT�THE�BEGINNING�OF�THE�REACH��AND�THEN�SHORTLY�THEREAFTER�7ILLOW�7ASH�ENTERS� 
THE�3AN�0EDRO�2IVER�AND�FUNDAMENTALLY�ALTERS�THE�STREAM�THROUGHOUT�THE�REACH��&IGURE��	 ��� 
7ILLOW�7ASH�IS�AN�EPHEMERAL�WASH�ASSOCIATED�WITH�A�MUCH�LARGER�WATERSHED�THAN�7ALNUT�'ULCH�� 
WHICH�ENTERS�A�FEW�MILES�UPSTREAM���!S�A�RESULT��IT�IS�CONTRIBUTING�MORE�SEDIMENT�AND�COARSER� 
SEDIMENT�TO�THE�RIVER��THAN�7ALNUT�'ULCH���� 
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� 
)LJXUH�����'OOGLE�%ARTH�IMAGE�SHOWING�7ILLOW�7ASH�ENTERING�3AN�0EDRO�2IVER�� 
� 
Reach Potential and Limitations 
� 
)N�REACH�(��THE�3AN�0EDRO�2IVER�IS�PREDOMINANTLY�A�SANDBED�CHANNEL�WITH�SOME�GRAVEL�AND� 
COARSE�MATERIAL���4HIS�WIDE�AND�SHALLOW�CHANNEL�DISPLAYS�SUBSTANTIAL�INFILTRATION�OF�WATER�THROUGH� 
THE�BED�SO�THAT�THE�RIVER�NO�LONGER�MAINTAINS�PERENNIAL�FLOW���0OTENTIAL�RIPARIAN�VEGETATION�IS� 
TYPICAL�OF�THAT�CHARACTERIZED�PREVIOUSLY�FOR�INTERMITTENT�STREAM�REACHES��7ILLOW�7ASH�SEDIMENT� 
CONTRIBUTIONS�DOMINATE�THE�CONDITION�OF�THIS�REACH��AN�ELEMENT�THAT�IS�CLEARLY�VISIBLE�ON�AERIAL� 
PHOTOGRAPHS��&IGURE��	���� 

PFC Findings 

2EACH�(�WAS�ASSESSED�ON�!PRIL������������)T�WAS�RATED�AS�&UNCTIONALAT�RISK�WITH�A�NOT�APPARENT� 
TREND���4HE�PRIMARY�RATIONALE�FOR�THE�RATING�IS�INADEQUATE�VEGETATION�ALONG�THE�CHANNEL�AND� 
FLOODPLAIN�TO�EFFECTIVELY�CAPTURE�SEDIMENTS�DURING�HIGH�FLOWS���-ORE�VEGETATION�IS�NEEDED�TO� 
CAPTURE�AVAILABLE�WOOD�AND�PROVIDE�ADDITIONAL�ROUGHNESS�TO�SLOW�WATER�VELOCITY�FOR�SEDIMENT� 
CAPTURE�� 

7HILE�INTERMITTENT��REACH�(�SHOULD�HAVE�MORE�WELLDEVELOPED�VEGETATION�THAN�IT�CURRENTLY�DOES�� 
REACHES�ABOVE�AND�BELOW�REACH�(�HAVE�MUCH�BETTER�RIPARIAN�VEGETATION�CONDITIONS���4HE�LARGE� 
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AMOUNTS�OF�SEDIMENT�FLOWING�FROM�7ILLOW�7ASH�SEEM�TO�OVERWHELM�THE�RIVER�S�ABILITY�TO� 
ADEQUATELY�PROCESS�THEM�AS�NEEDED�FOR�VEGETATION�TO�ESTABLISH���!�REVIEW�OF�SUCCESSIVE�PHOTOS� 
BEGINNING�AT�THE�PHOTO�POINT�AT�THE�MOUTH�OF�7ILLOW�7ASH��LOOKING�NORTH	��SHOW�A�SERIES�OF� 
RECOVERY�YEARS��FROM������TO��������0RIOR�TO�������MAJOR�FLOWS�OF�SEDIMENT�FROM�7ILLOW�7ASH� 
WERE�DEPOSITED�IN�THE�3AN�0EDRO�2IVER���� 

$OWN�CHANNEL�JUST�BELOW�7ILLOW�7ASH�SHOWING�LARGE�COBBLE� 
BED���� 

5PSTREAM�VIEW�� 

4HE�RIVER�WAS�ABLE�TO�REBOUND�AND�RECOVERY�IS�SEEN�AGAIN�BETWEEN������AND������WHEN�ANOTHER� 
FLOOD�FLOW�OCCURRED�FROM�7ILLOW�7ASH���7HILE�THERE�IS�A�VISIBLE�INCREASE�IN�RIPARIAN�VEGETATION� 
BETWEEN�THE������PHOTO�AND�THE������PHOTOS��IT�IS�LIKELY�INADEQUATE�AT�THIS�TIME�TO�ESTABLISH�AN� 
UPWARD�TREND�GIVEN�THE�SEDIMENT�FROM�7ILLOW�7ASH���2EACH�RECOVERY�HAS�BEEN�ESSENTIALLY� 
STALLED�DUE�TO�REPEATED�HIGH�FLOW�EVENTS��THUS�NO�APPARENT�TREND�WAS�NOTED����� 
� 
Overview of Key Attributes and Findings 
� 
(YDROLOGY�n�,ACK�OF�ADEQUATE�FLOODPLAIN�AREAS�ALONG�MUCH�OF�THE�REACH�IS�CONSIDERED�A�PROBLEM� 
FOR�SEDIMENT�PROCESSING��4HERE�WAS�AN�OBVIOUS�LACK�OF�MATURE�SHRUBS��OR�SMALL�TREES	�CLOSE�TO�THE� 
CHANNEL�TO�CAPTURE�AVAILABLE�LOGS�TO�HELP�BUILD�AREAS�FOR�SEDIMENT�DEPOSIT�AND�BANK�BUILDING��� 
!DDITIONALLY��THE�SANDBED�CHANNELS�ARE�LIKELY�MOBILIZING�DURING�HIGH�FLOWS��LOWERING�THE�BED� 
AND�THEN�REFILLING�AS�WATER�LEVELS�SUBSIDE���!S�A�RESULT��THE�REACH�IS�UNABLE�TO�ESTABLISH�A� 
FUNCTIONAL�FLOODPLAIN���2IPARIAN�VEGETATION��WHICH�COULD�HELP�NARROW�THE�CHANNEL�AND�DEVELOP�THE� 
FLOODPLAIN�BY�WIDENING�THE�RIPARIAN�AREA�INWARD��WAS�PATCHY���� 

4HERE�ARE�TWO�THEORIES�AS�TO�WHY�SEDIMENT�IS�NOT�BEING�PROCESSED�WELL�ALONG�MUCH�OF�THE�REACH�� 
��	�THERE�IS�EXCESS�SEDIMENT�SUPPLIED�BY�THE�WATERSHED��I�E���7ILLOW�7ASH	��OR���	�BECAUSE�OF�THE� 
INTERMITTENT�NATURE�OF�THE�FLOWS�AND�NATURALLY�HIGH�SEDIMENT�INPUTS�FROM�THE�WATERSHED��IT�IS� 
TAKING�LONGER�FOR�RIPARIAN�RECOVERY�ON�THIS�REACH�� 

6EGETATION�n�7HILE�THE�SPECIES�NEEDED�FOR�RIPARIAN�FUNCTION�ARE�PRESENT��INCLUDING�YOUNG� 
COTTONWOOD��REACH�(�NEEDS�MUCH�MORE�VEGETATION�ALONG�THE�BANKS�TO�HELP�DEVELOP�IMPROVED� 
FLOODPLAIN�CHARACTERISTICS���4HERE�WERE�MORE�FACULTATIVE�AND�FACULTATIVEWETLAND�SPECIES�PRESENT� 
HERE�THAN�IN�PREVIOUS�REACHES��AS�WOULD�BE�EXPECTED�IN�AN�INTERMITTENT�SECTION���!SH��A�TREE�THAT� 
GROWS�IN�DRIER�CONDITIONS��WAS�MORE�COMMON�THAN�IN�HIGHER�REACHES���/VERALL��VIGOR�WAS�HIGH�ON� 
ASH��DEER�GRASS�AND�OTHER�SPECIES��HOWEVER��SOME�DEAD�DYING�TOPS�WERE�OBSERVED�IN�THE�WILLOWS� 
AND�COTTONWOOD�TREES�BETWEEN�7ILLOW�7ASH�AND�4OMBSTONE�GAGE���&URTHERMORE��REACH�(�HAS� 
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APPARENTLY�LOST�COTTONWOOD�TREES��IN�SMALL�PATCHES��FROM�WILDFIRE���,ARGE�WOODY�MATERIAL�FROM� 
UPSTREAM�REACHES�WILL�BE�IMPORTANT�FOR�CONTINUED�RECOVERY��3OME�COTTONWOOD�TREES�ARE�SHOWING� 
SIGNS�OF�STRESS�IN�REACH�(��DEAD�TOPS	���'ROUNDWATER�DATA�IS�NECESSARY�TO�DETERMINE�THE�CAUSE�SO� 
APPROPRIATE�MANAGEMENT�ACTIONS�CAN�BE�IDENTIFIED���� 

%ROSION�$EPOSITION�n�!S�PREVIOUSLY�NOTED��THERE�IS�A�NEED�FOR�IMPROVED�FLOODPLAIN�CHARACTERISTICS� 
TO�BETTER�MANAGE�WATER�AND�SEDIMENT���#URRENTLY��THERE�IS�INADEQUATE�ROUGHNESS�TO�SLOW�WATER�� 
ALLOW�FOR�SEDIMENTS�TO�DEPOSIT�AND�BECOME�VEGETATED���)N�PARTICULAR��THERE�IS�A�NEED�TO�DEVELOP� 
MORE�WOODY�STRUCTURE�SUCH�AS�COTTONWOOD�TREES�ALONG�THE�FLOODPLAIN�TO�STOP�LARGE�COARSE�WOOD��� 
)N�SOME�PLACES�TAMARISK�WAS�FULFILLING�THAT�FUNCTIONAL�NEED�� 

5HDFK�,��3)&�$VVHVVPHQW�1DUUDWLYH� 

Reach Overview 

2EACH�)�IS�����MILES�IN�LENGTH��AND�GENERALLY�CORRESPOND�TO�3TROMBERG�REACH������3TROMBERG�S� 
REACH�BREAK�BETWEEN����AND����DID�NOT�CORRESPOND�WITH�A�CLEAR�CHANGE�IN�CHANNEL�MORPHOLOGY� 
AND�RIPARIAN�VEGETATION��SO�THE�BOTTOM�OF�REACH�(�AND�THE�BEGINNING�OF�REACH�)�WAS�MODIFIED�IN� 
THE�FIELD�TO�GO�FARTHER�DOWNSTREAM�FROM�THE�ORIGINAL�REACH�DELINEATION���4HE�REVISED�REACH�BEGINS� 
NEAR�#ONTENTION��AND�ENDS�AT�THE�3T��$AVID�DIVERSION���!LTHOUGH�THIS�REACH�LIES�BETWEEN�REACH�(� 
AND�*��WHICH�WERE�BOTH�RATED�FUNCTIONALAT�RISK��REACH�)�WAS�IN�SURPRISINGLY�GOOD�FUNCTIONAL� 
CONDITION���� 

Reach Potential and Limitations 
� 
4HE�WET�DRY�MAP�DONE�BY�4HE�.ATURE�#ONSERVANCY�AND�",-�SHOWS�THAT�A�SUBSTANTIAL�LENGTH�OF� 
REACH�)�HAS�SURFACE�WATER�IN�THE�CHANNEL�THROUGH�THE�DRY�SEASON�IN�SOME�YEARS���4HE�REASONS�FOR� 
THIS�ARE�NOT�ENTIRELY�CLEAR���/NE�THEORY�IS�THAT�THE�WET�SEGMENTS�ARE�WHERE�THE�RIVER�RUNS�PARALLEL�TO� 
GROUNDWATER�LEVEL�CONTOURS�AND�GROUNDWATER�IS�DISCHARGED���)T�APPEARS�THAT�SHORT�SEGMENTS�OF�THIS� 
OTHERWISE�INTERMITTENT�REACH�MAY�BE�CAPABLE�OF�MAINTAINING�PLANT�COMMUNITIES�MORE� 
CHARACTERISTIC�OF�PERENNIAL�REACHES���)N�PARTICULAR��A�SHORT�SEGMENT�NEAR�THE�BEGINNING�OF�THE�REACH� 
HAS�BEEN�WET�IN�ALL����YEARS�OF�WET�DRY�MAPPING�� 

PFC Findings 

2EACH�)�WAS�ASSESSED�ON�!PRIL������������)T�WAS�RATED�AS�0ROPER�&UNCTIONING�#ONDITION�IN�THE� 
MIDDLE�TWOTHIRDS�OF�THE�RATING�CATEGORY���4HE�PRIMARY�RATIONALE�FOR�THE�RATING�IS�THAT�EVERY� 
PERTINENT�CHECKLIST�ITEM�WAS�GIVEN�A�hYESv�RESPONSE���3OME�SECTIONS�APPEARED�TO�HAVE�REACHED�THE� 
POTENTIAL�EXTENT�OF�RIPARIAN�VEGETATION��WHILE�OTHERS�CAN�STILL�EXPAND���!S�NOTED�IN�THE�DISCUSSION� 
ON�POTENTIAL��THIS�REACH�IS�SUBSTANTIALLY�DIFFERENT�FROM�THE�REACH�IMMEDIATELY�UP�AND�DOWNSTREAM��� 
4HE�VEGETATION�AND�CHANNEL�CHARACTERISTICS�OF�REACH�(��UPSTREAM 	�ARE�SIMPLY�OVERWHELMED�BY�THE� 
FREQUENT�AND�LARGE�INFUSIONS�OF�COARSE�SEDIMENTS�FROM�7ILLOW�7ASH��AND�MOST�OF�THE�WATER�FLOWS� 
THROUGH�THE�SANDS�AND�GRAVELS���!S�A�RESULT��THE�RIVER�IS�UNABLE�TO�MANAGE�THE�LARGE�SEDIMENT� 
INPUTS�AND�FORMS�FLOODPLAINS�IN�REACH�(���!T�THE�BEGINNING�OF�REACH�)��HOWEVER��THERE�IS�A� 
DRAMATIC�CHANGE���4HE�CHANNEL�NARROWS��WATER�IS�MUCH�MORE�CONSISTENT�ON�THE�SURFACE��VEGETATION� 
ASSOCIATED�WITH�PERENNIAL�FLOWS�IS�PRESENT�THROUGHOUT�MOST�OF�THE�REACH�AT�THE�EXPECTED�LOCATIONS�� 
AND�THERE�IS�CLEAR�EVIDENCE�OF�RIPARIAN�EXPANSION��BOTH�ON�THE�LOW�BARS�AND�NEAR�THE�BANKFULL� 
LEVEL���� 
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Overview of Key Attributes and Findings 

(YDROLOGY�n2EACH�)�IS�CHARACTERIZED�BY�A�NARROW�CHANNEL��ABUNDANT�FLOODPLAIN�AREAS�FREQUENTLY� 
ACCESSED�BY�HIGH�FLOWS��AND�COTTONWOOD�GALLERIES��NOT�JUST�A�BAND�OF�COTTONWOOD�AS�IN�THE� 
REACHES�ABOVE�AND�BELOW���4HESE�GALLERIES�ARE�ACCESSED�BY�OVERFLOW�CHANNELS��4HE�CHANNEL�IS� 
COMPRISED�OF�MUCH�FINER�MATERIALS��SILT�CLAY �THAN�THE�REACHES�EITHER�ABOVE�OR�BELOW��MUCH�OF� 
WHICH�COMES�FROM�THE�WASH�WHERE�THE�RAILROAD�GRADE�IS�IMMEDIATELY�ADJACENT�TO�THE�STREAM���4HE� 
CHANGE�IN�CHARACTER�IS�VERY�EVIDENT�FROM�THE�BEGINNING�OF�REACH�)�IN�TERMS�OF�BOTH�VEGETATION�AND� 
CHANNEL�CHARACTERISTICS���4HE�WELLDEVELOPED�RIPARIAN�VEGETATION�HAS�BEEN�ABLE�TO�EFFECTIVELY� 
CAPTURE�SEDIMENT��THEREBY�NARROWING�THE�CHANNEL�AND�INCREASING�FLOODPLAIN�ACCESS���)N�PLACES��THE� 
STREAM�IS�STILL�INCREASING�ITS�LENGTH�BY�CUTTING�INTO�THE�PREENTRENCHMENT�TERRACE���0ONDED�FORM� 
WAS�NOT�FOUND�IN�THIS�REACH��NOR�ANY�BEAVER�ACTIVITY�OR�DAMS���� 

6EGETATION n�!LL�THE�VEGETATION�ITEMS�WERE�GIVEN�A�hYESv�RESPONSE����4HERE�IS�AN�EXPANDING�AREA� 
OF�HERBACEOUS�AND�WOODY�VEGETATION�ALONG�MOST�OF�THE�CHANNEL�THAT�WILL�FACILITATE�CHANNEL� 
NARROWING�AND�FURTHER�IMPROVE�THE�ABILITY�OF�THE�REACH�TO�PROCESS�SEDIMENTS�� 

$OWNSTREAM�VIEW�SHOWING�VERY�HEALTHY�VEGETATION�AND� 
NARROWED�CHANNEL�NEAR�BEGINNING�OF�REACH�� 

5PSTREAM�n�RETAKE�OF�PHOTO�AT�3UMMERS�7ELL�n�POINT� 
BAR�VEGETATING�FROM�ACTIVE�CHANNEL�TO�FLOODPLAIN�� 

%ROSION�$EPOSITION�n�&LOODPLAIN�FEATURES�AND�OVERFLOW�CHANNELS��COUPLED�WITH�WELLDEVELOPED� 
STABILIZING�VEGETATION�ON�THE�BANKS��ARE�WORKING�WELL�TO�DISSIPATE�THE�ENERGY�FROM�FLOOD�EVENTS��� 
"ARS�ALONG�THE�REACH�ARE�VEGETATING�WELL��UNLIKE�MOST�OTHER�REACHES�A�FEW�WELLDEFINED�POINT�BARS� 
WERE�NOTED��SEE�PHOTOS�ABOVE	���!BOUT�HALF�WAY�DOWN�THE�REACH��A�TRIBUTARY�DELIVERS�CLAY�TO�THE� 
RIVER�WHICH�HOLDS�MORE�SOIL�MOISTURE�� 

5HDFK�-��3)&�$VVHVVPHQW�1DUUDWLYH� 

Reach Overview 

2EACH�*�IS�����MILES�LONG���/NLY�THE�FIRST�����MILES�WERE�ASSESSED�FROM�3T��$AVID�DIVERSION�DOWN� 
TO�THE�PRIVATE�LAND�BOUNDARY�AT�THE�FLOWING�WELL��3TROMBERG�REACH����AND�ABOUT�HALF�OF���	����� 
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Reach Potential and Limitations 
� 
2EACH�*�IS�COMPOSED�OF�A�WIDE��SHALLOW��SAND�AND�GRAVEL�CHANNEL�SUSCEPTIBLE�TO�HIGH�INFILTRATION� 
LOSSES�ALONG�ITS�ENTIRE�LENGTH���)N�ADDITION��THE�3T��$AVID�DIVERSION�AT�THE�UPSTREAM�END��AT�TIMES�� 
DIVERTS�SURFACE�FLOW�FROM�THE�RIVER���&OR�THESE�REASONS��REACH�*�IS�DRY�A�GOOD�PORTION�OF�THE�YEAR��� 
4HE�POTENTIAL�VEGETATION�COMMUNITIES�SHOULD�HAVE�THE�SAME�CHARACTERISTIC�OF�THOSE�ALONG� 
INTERMITTENT�REACHES�DISCUSSED�EARLIER���,IMITATIONS�ARISE�FROM�THE�LOSS�OF�BASE�FLOW�AND�THE� 
DIVERSION�OF�STREAM�FLOW���� 

.EAR�THE�DOWNSTREAM�BOUNDARY�OF�THE�302.#!��SPRINGS�AND�ARTESIAN�WELLS�OUTSIDE�THE�STREAM� 
CHANNEL�INDICATE�REGIONAL�GROUNDWATER�DISCHARGE�FROM�THE�CONFINED��DEEP�AQUIFER�IN�THIS�AREA���3T�� 
$AVID�#IENEGA�LIES�WEST�OF�THE�RIVER�HERE�AND�IS�REPORTEDLY�SUPPLIED�BY�ARTESIAN�WATER��� 
!PPARENTLY��THE�SILT�CLAY�CONFINING�LAYER�THAT�SEPARATES�THE�BASE�OF�THE�PREENTRENCHMENT�ALLUVIUM� 
FROM�THE�TOP�OF�THE�BASINFILL�IS�ONLY�PARTIALLY�EFFECTIVE�AT�LIMITING�UPWARD�MOVEMENT�OF�DEEP� 
GROUNDWATER�IN�THIS�AREA���(OWEVER��THE�EXPRESSION�OF�THIS�WATER�SOURCE�IN�THE�VEGETATION�ALONG� 
THE�RIVER�PRIMARILY�OCCURS�DOWNSTREAM�OF�REACH�*�AND�THE�302.#!�BOUNDARY����� 

PFC Findings 

2EACH�*�WAS�ASSESSED�!PRIL������������)T�WAS�RATED�AS�&UNCTIONALAT�RISK�WITH�A�DOWNWARD�TREND�� 
JUST�BARELY�ABOVE�NONFUNCTIONAL���4HE�REACH�IS�BEHAVING�MORE�LIKE�AN�EPHEMERAL�CHANNEL�IN� 
TERMS�OF�ITS�HYDROLOGY�AND�EROSIONDEPOSITION��BUT�THE�PRESENCE�OF�RIPARIAN�VEGETATION�PROVIDES� 
EVIDENCE�OF�A�RELATIVELY�ACCESSIBLE�WATER�TABLE�ALONG�AT�LEAST�PARTS�OF�THE�REACH���#OTTONWOOD�TREES� 
WERE�PRESENT�ALONG�PARTS�OF�THE�REACH�AS�WELL���/N�THE�INTERMITTENT�SCALE�BETWEEN�PERENNIAL�AND� 
EPHEMERAL��REACH�*�IS�ON�THE�DRIER�END���4HE�PRIMARY�RATIONALE�FOR�THE�RATING�IS�THAT�BASICALLY�NONE� 
OF�THE�NEEDED�CHANNEL�CHARACTERISTICS�WERE�FUNCTIONING���7HILE�THE�RIGHT�KIND�OF�RIPARIAN�PLANTS� 
WERE�PRESENT�ALONG�MOST�OF�THE�REACH��VIGOR�WAS�RELATIVELY�LOW�ON�SEEP�WILLOW�NEAR�THE�TOP�OF�THE� 
REACH��9OUNG�COTTONWOOD�SHOWED�EVIDENCE�OF�LIVESTOCK�USE�OVER�A�PERIOD�OF�SEVERAL�YEARS�THAT�IS� 
PREVENTING�THE�TREES�FROM�DEVELOPING�NORMAL�GROWTH�FORM���'OODDING�S�WILLOW��AN�OBLIGATE� 
WETLAND�SPECIES��OCCURRED�IN�PORTIONS�OF�THE�REACH�BUT�WAS�NOTED�TO�BE�LOW�IN�VIGOR�ON�SOME�SITES�� 
,ACK�OF�VIGOR�WAS�THE�PRIMARY�FACTOR�IN�THE�DOWNWARD�TREND�DETERMINATION�BECAUSE�RECOVERY�IS� 
DEPENDENT�ON�INCREASING�PLANT�SPECIES�REQUIRED�FOR�FUNCTION��AND�A�LACK�OF�VIGOR�IN�THESE�SPECIES� 
WILL�PREVENT�RECOVERY����� 
� 
Overview of Key Attributes and Findings 

(YDROLOGY�n�4HE�CHANNEL�IN�REACH�*�IS�FUNCTIONING�MORE�AS�AN�EPHEMERAL�SYSTEM�THAN�AN� 
INTERMITTENT��AS�DESCRIBED�IN�THE�REACH�POTENTIAL�SECTION���7ELL�DEFINED�BANKS�AND�THE�NEEDED� 
FLOODPLAIN�AREA�ARE�NOT�PRESENT�ALONG�MOST�OF�THE�REACH���3EDIMENT�DEPOSITIONS�ARE�NOT�BEING� 
VEGETATED�OR�APPROPRIATELY�PROCESSED���4HERE�IS�A�DECIDED�LACK�OF�FLOODPLAIN�AND�OR�CHANNEL� 
ROUGHNESS�THAT�COULD�SERVE�TO�SLOW�WATER�DURING�HIGH�FLOWS�TO�SET�UP�VEGETATION�RECOVERY��� 
$URING�FLOWS�THAT�ARE�HIGH�ENOUGH�TO�BE�DIVERTED�BUT�NOT�BLOW�OUT�THE�PUSH�UP�DAM��WATER�IS�LOST� 
TO�THE�3T��$AVID�DIVERSION���!DDITIONALLY��MODELING�SHOWS�GROUNDWATER�PUMPING�HAS�NEGATIVELY� 
AFFECTED�THE�"ABOCOMARI�2IVER�FLOW��,ACHER����� 	��AND�SUBSEQUENTLY�LESS�WATER�IS�AVAILABLE�TO� 
ALL�THE�DOWNSTREAM�REACHES�INCLUDING�REACH�*���2EPEAT�PHOTOS�COMPARED�TO������DEMONSTRATE� 
IMPROVEMENT�IN�TERMS�OF�SOME�BANK�FORMATION�AND�AN�EXPANDING�RIPARIAN�AREA���)N�������IT�IS� 
LIKELY�THE�STREAM�WOULD�HAVE�BEEN�RATED�NONFUNCTIONAL��BUT�REPEAT�PHOTOS�ARE�ONLY�AVAILABLE�AT�A� 
FEW�POINTS�MAKING�IT�SOMEWHAT�DIFFICULT�TO�COME�TO�THAT�DETERMINATION��� 
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6EGETATION�n�4HE�PRIMARY�WOODY�RIPARIAN�SPECIES�ARE�'OODDING�S�WILLOW��AN�OBLIGATE�PLANT� 
SPECIES��ALONG�WITH�SEEP�WILLOW��ASH��TAMARISK��AND�COTTONWOOD�TREES��4HE�PRIMARY�HERBACEOUS� 
SPECIES�IS�SACATON��A�FACULTATIVE�GRASS���2ABBITSFOOT�GRASS�WAS�COMMON��AND�WAS�THE�ONLY� 
HERBACEOUS�SPECIES�THAT�OCCURS�MORE�IN�WET�AREAS�THAN�DRY���6IGOR�WAS�OBSERVED�TO�BE�A�PROBLEM�� 
AT�THE�UPPER�PORTION�OF�THE�REACH��SEEP�WILLOW�EXHIBITED�LOW�VIGOR��YELLOW�LEAVES��CHLOROSIS	��BUT� 
IMPROVED�LOWER�DOWNSTREAM���'OODDING�S�WILLOW�ALSO�APPEARED�STRESSED��DEAD�TOPS	�IN�PORTIONS� 
OF�THE�REACH���9OUNG�COTTONWOOD�TREES�HAD�A�CLUBBED�GROWTH�FORM�FROM�REPEATED�LIVESTOCK� 
BROWSING���7HILE�THERE�WAS�GOOD�DIVERSITY�IN�WOODY�SPECIES�AND�AGE�CLASS��THERE�WAS�AN� 
INADEQUATE�AMOUNT�PRESENT�FOR�BANK�STABILIZATION�AND�NOT�ENOUGH�LARGE�WOOD�BEING�GROWN�IN�THE� 
REACH�FOR�LONGTERM�MAINTENANCE���!DDITIONALLY��THERE�WAS�A�LACK�OF�WOODY�STRUCTURE�ALONG�THE� 
CHANNEL�AND�BANKS�TO�STOP�LARGE�COARSE�WOOD�TO�FACILITATE�DEPOSITION�AND�CHANNEL�FORMATION��� 
,ARGE�WOOD�BEING�ENTRAINED�IS�CRITICAL�TO�THE�HEALTH�OF�ALL�REACHES�OF�THE�3AN�0EDRO�2IVER�WITHIN� 
THE�302.#!���� 

3EEP�WILLOW�IS�DEVELOPING�ON�SOME�OF�THE�BARS��A�CLEAR�INCREASE�BASED�ON�HISTORICAL�PHOTOS	�AND� 
WILL�BEGIN�TO�CAPTURE�SMALLER�WOOD�AND�SEDIMENTS�IF�EXPANSION�CONTINUES���)N�THIS�STREAM�SYSTEM�� 
SEEP�WILLOW�PLAYS�AN�IMPORTANT�ROLE�IN�EARLY�STABILIZATION�OF�BARS�AND�CAPTURE�OF�SEDIMENTS�AND� 
ORGANIC�MATERIALS�THAT�FACILITATE�IMPROVEMENT���'IVEN�THE�HIGH�DIVERSITY�OF�SUITABLE�RIPARIAN� 
WOODY�SPECIES�ALONG�WITH�MULTIPLE�AGE�CLASSES��THE�VEGETATION�FOUNDATION�FOR�RECOVERY�IS�PRESENT�� 
CONTRIBUTING�TO�THE�RATIONALE�FOR�THE�FUNCTIONALAT�RISK�RATING���4WO�IMPORTANT�COMPONENTS�OF� 
RECOVERY�FOR�REACH�*�ARE����	�THE�NEED�TO�RELEASE�OF�YOUNG�COTTONWOOD�TO�GROW�INTO�TREES��CURRENT� 
BROWSING�IS�PREVENTING�THIS	��AND���	�THE�NEED�TO�IMPROVE�THE�VIGOR�AND�EXPANSION�OF�SEEP�WILLOW� 
BANDS�AND�PATCHES�ALONG�THE�CHANNEL�� 

%ROSION�$EPOSITION�n�4HERE�IS�INADEQUATE�AREA�OF�ACCESSIBLE�FLOODPLAIN��OVERFLOW�CHANNELS��AND� 
OTHER�FEATURES�THAT�COULD�SLOW�DOWN�WATER�AND�IMPROVE�CONDITIONS�FOR�ACCELERATING�VEGETATION� 
GROWTH�THAT�IS�CRITICAL�TO�DEVELOPMENT�OF�CHANNEL�AND�FLOODPLAIN�CHARACTERISTICS���4HE�OVERWIDE� 
CHANNEL�TRANSPORTS�ALL�THE�WATER�THROUGH�THE�REACH��ALONG�WITH�WOOD�AND�DEBRIS�AND�SEDIMENTS� 
THAT�COULD�BUILD�A�HEALTHIER�SYSTEM�IF�IT�COULD�BE�SLOWED��PROCESSED�AND�VEGETATED�� 

� 
9OUNG�COTTONWOOD�WITH�MIDAGE�AND�OLDER�IN�BACK�LEFT��OFF 
HIGHWAY�VEHICLE�TRACKS�THROUGHOUT�� 

� 
9OUNG�COTTONWOOD�APPEARS�MORE�SHRUBLIKE�THAN�TREE� 
FORM�FROM�REPEATED�GRAZING�� 
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Overarching Findings, Issues and Management Considerations 

*URXQGZDWHU�&RQQHFWLRQ�WR�5LSDULDQ�9HJHWDWLRQ� 

Findings/Observations 

4HE�MOST�COMMON�CONCERN�EXPRESSED�BY�PEOPLE�ABOUT�THE�3AN�0EDRO�2IVER�IS�WHETHER�OR�NOT� 
GROUNDWATER�PUMPING�WITHIN�THE�REGIONAL�AND�NEARRIVER�AQUIFERS�IS�CURRENTLY��OR�WILL�SOON�BE�� 
DIMINISHING�FLOWS�WITHIN�THE�RIVER���!LTHOUGH�THE�0&#�ASSESSMENT�PROTOCOL�DOES�NOT�DIRECTLY� 
EVALUATE�GROUNDWATER�IMPACTS��THE�CURRENT�CONDITIONS�OF�THE�STREAM�CHANNEL�AND�RIPARIAN� 
VEGETATION�CAN�REFLECT�AN�IMPACT�RELATED�TO�GROUNDWATER�CONDITIONS���'ROUNDWATER�AND�BASEFLOW� 
MODELING�EFFORTS�ON�DONE�BY�THE�5PPER�3AN�0EDRO�0ARTNERSHIP�AND�OTHERS�PROVIDE�INFORMATION�ON� 
WHAT�HAS�HAPPENED�IN�THE�PAST�AND�LIKELY�FUTURE�SCENARIOS��E�G���,ACHER�����	���3TREAM�GAGE� 
MEASUREMENTS�CLEARLY�SHOW�DIMINISHED�3AN�0EDRO�2IVER�FLOWS�OVER�A�SUSTAINED�PERIOD�OF�TIME�� 
THIS�MAY�BE�A�RESULT�OF�REDUCED�GROUNDWATER�DISCHARGE�TO�THE�CHANNEL��LONGTERM�DROUGHT��OR�A� 
COMBINATION�OF�BOTH��A�GROUNDWATER�PUMPING�DEFICIT�AGGRAVATES�THE�EFFECTS�OF�DROUGHT�ON� 
GROUNDWATER�DISCHARGE�TO�THE�RIVER	���� 

(EREFORD������ 	�NOTED�DURING�HIS�INVESTIGATION�OF�THE�3AN�0EDRO�2IVER�TWENTY�YEARS�AGO�THAT� 
RIPARIAN�VEGETATION�HAD�SUCCESSFULLY�COLONIZED�THE�POSTENTRENCHMENT�CHANNEL�AND�THAT�THE� 
EXISTING�FLOW�REGIMEN�WAS�ADEQUATE�TO�SUPPORT�RIPARIAN�VEGETATION���4HE�RECENTLY�COMPLETED�0&#� 
ASSESSMENT�OF�THE�3AN�0EDRO�2IVER�CAME�TO�THE�SAME�CONCLUSION���4HE�TEAM�FOUND�NO�CLEAR� 
EVIDENCE�THAT�WOULD�INDICATE�SIGNIFICANT�IMPACTS�TO�THE�RIPARIAN�VEGETATION�OR�CHANNEL�FORM�FROM� 
GROUNDWATER�LOWERING�AT�THIS�TIME���3OME�RIPARIAN�VEGETATION�DID�SHOW�SIGNS�OF�STRESS�IN�A�FEW� 
PLACES��E�G���COTTONWOOD�TREES�WITH�CONTRACTED�CANOPIES�OR�DEAD�TOPS	��BUT�ALL�REACHES��EXCEPT� 
REACH�*��WERE�DOMINATED�BY�HEALTHY�PLANTS���4HIS�DOES�NOT�MEAN�THAT�GROUNDWATER�LEVELS�ARE�NOT� 
DECLINING��RATHER��IT�MEANS�THAT�THE�ASSESSMENT�FOUND�LITTLE�EVIDENCE�THAT�THE�CURRENT�CONDITIONS�OF� 
RIPARIAN�HEALTH�ARE�BEING�SERIOUSLY�AFFECTED�BY�GROUNDWATER�DEPLETION�TO�DATE���(OWEVER��IT�IS� 
IMPORTANT�TO�NOTE�THAT�EFFECTS�TO�VEGETATION�AND�CHANNEL�CONDITIONS�WILL�LAG�BEHIND�REDUCED�FLOWS��� 
By the time vegetation shows the impacts of groundwater depletion, it will likely be past the time 
that impacts could be halted or reversed. )F�,ACHER�S��������	�PREDICTION�THAT�hMUCH�OF�THE�3AN� 
0EDRO�AND�"ABOCOMARI�2IVERS�WILL�CEASE�TO�HAVE�PERENNIAL�BASEFLOW�OVER�THE�NEXT�CENTURY�AS�A� 
RESULT�OF�INCREASED�GROUNDWATER�PUMPINGv�ULTIMATELY�CAME�TO�PASS��IT�WOULD�HAVE�A�NEGATIVE� 
IMPACT�ON�THE�PHYSICAL�FUNCTIONING�OF�THE�SYSTEM���� 

Issues 
� 
)N�REACHES�(�THROUGH�*��THE�ASSESSMENT�TEAM�DISCUSSED�WHETHER�THE�POTENTIAL�SHOULD�BE�THAT�OF�AN� 
INTERMITTENT�OR�PERENNIAL�SYSTEM���(OWEVER��THE�RIPARIAN�PLANT�COMMUNITIES�OBSERVED�AND� 
DOCUMENTED�ON�TERRACES��FLOODPLAINS��AND�STREAMBANKS�WERE�THOSE�THAT�ARE�EXPECTED�AT�POTENTIAL� 
FOR�INTERMITTENT�STREAMS�AS�DESCRIBED�BY�&OGG�ET�AL�������	�AND�3TROMBERG�ET�AL�������	�AND�WERE� 
CONSISTENT�WITH�THE�EXISTING�HYDROGEOLOGIC�INFORMATION�FOR�THESE�REACHES�� 

3OME�MEMBERS�OF�THE�'ILA�$ISTRICT�INTERDISCIPLINARY�TEAM�FELT�THAT�SOME�DEAD�OR�LOWVIGOR�PLANTS� 
WERE�INDICATORS�OF�GROUNDWATER�DECLINE�IN�SOME�LOCALITIES���4HE�.234�REVIEWED�THE�OBSERVATIONS� 
AND�CONCLUDED�THAT�THESE�CASES�WERE�NOT�INDICATORS�OF�GROUNDWATER�DECLINE���)N�SOME�INSTANCES�THE� 
LOWVIGOR��DYING��OR�DEAD�PLANTS�REFLECTED�DAMAGE�FROM�A�LATE�FROST�IN�THE�EARLY�SPRING�OF�������� 
"UT�THE�DOMINANCE�OF�HEALTHY�PLANTS�WAS�SUFFICIENT�TO�COUNTER�ANY�FROST�DAMAGE���!NOTHER� 
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INDICATOR�OF�PLANT�STRESS�RESULTED�FROM�AN�INFESTATION�OF�TENT�CATERPILLARS�THAT�WAS�ESPECIALLY� 
EVIDENT�IN�REACHES�!�THROUGH�#���4HE�HERBIVORY�BY�TENT�CATERPILLARS�ALSO�IS�NOT�EVIDENCE�OF�WATER 
TABLE�DECLINE���4O�THE�CONTRARY��BECAUSE�CATERPILLARS�WERE�BROWSING�NEWLY�FORMED�LEAVES�AND�BUDS� 
THROUGHOUT�THE�ENTIRE�CANOPY�OF�MATURE�COTTONWOOD�TREES��THE�OPPOSITE�COULD�BE�CONCLUDED��� 
/BVIOUSLY��SAP�FLOW�WAS�REACHING�THE�ENTIRE�CANOPY�OF�COTTONWOOD�TREES��SO�THIS�STRESS�DID�NOT� 
INDICATE�A�DROP�IN�WATER�TABLE���%LSEWHERE��COTTONWOOD�TREES�WITH�A�CONTRACTED�CROWN�WERE�CITED� 
AS�EVIDENCE�OF�GROUNDWATER�DECLINE����(OWEVER��THE�CONTRACTION�OF�THE�CROWN�OF�A�SINGLE� 
COTTONWOOD�TREE��OR�OF�A�SMALL�GROUP�OF�COTTONWOOD�TREES��IS�NOT�DEFINITIVE�EVIDENCE�OF�WATER 
TABLE�DECLINE��&IGURES���A�AND���B	 ��ESPECIALLY�WHEN�ADJACENT�TREES�ARE�ROBUST�AND�EXHIBIT�FULL� 
CANOPIES���� 

4HE�REASONS�FOR�LOST�VIGOR�OF�INDIVIDUAL�PLANTS�ARE�MANY���"UT�WATERTABLE�DECLINE�SHOULD�BE� 
UBIQUITOUS�WITHIN�A�REACH�AND�EVIDENT�IN�THE�FOLLOWING�WAYS�� 
x 3HALLOWROOTED��HERBACEOUS�RIPARIAN�PLANTS�SHOULD�BE�MORE�SENSITIVE�TO�WATERTABLE� 
DECLINE�THAN�DEEPROOTED��RIPARIAN�TREES�AND�SHRUBS��CONSEQUENTLY�THE�MORE�SENSITIVE� 
HERBACEOUS�PLANTS�WILL�SHOW�SIGNS�OF�WATER�STRESS�BEFORE�DEEPROOTED�TREE�SPECIES�� 

x 4HE�CONTRACTION�OF�CANOPIES�SHOULD�BE�OBSERVABLE�ACROSS�COMPLETE�GALLERIES�OF�RIPARIAN� 
TREES��NOT�INDIVIDUAL�TREES�WITHIN�A�GALLERY��&IGURES���A�AND���B	�� 

� 

)LJXUH���D���!N�INDIVIDUAL��MATURE�COTTONWOOD�TREE� )LJXUH���E���!LL�THE�OTHER�MATURE�COTTONWOOD�TREES� 
NEAR�THE�4OMBSTONE�GAGE�IN�REACH�(�HAS�LIMITED�EXTENT� OBSERVED�WITHIN�ONEHALF�MILE�DOWNSTREAM�OF�THE� 
OF�LIVE�CANOPY���4HE�CAUSE�OF�CANOPY�REDUCTION�IS� 4OMBSTONE�GAGE��SHOWN�AT�RIGHT	 �HAVE�FULLY�LEAFED� 
UNKNOWN�DUE�TO�THE�COMPARATIVE�VIGOR�OF�ADJACENT�TREES��� CANOPIES�AND�APPEAR�COMPLETELY�VIGOROUS���4HIS�SUGGESTS� 
4HE�SLOPE�IN�THE�BACKGROUND�LEADS�UP�TO�THE�0RESIDIO�� THAT�INDIVIDUAL�TREES�WITH�CANOPY�REDUCTION�HAVE�HEALTH� 

MATTERS�UNRELATED�TO�A�DECLINING�WATER�TABLE��WHICH� 
SHOULD�AFFECT�ALL�TREES�WITHIN�AN�EQUALAGE�COHORT� 
SIMILARLY�� 

� 

Management Considerations 

)N�ADDITION�TO�THE�",-�S�EFFORTS�TO�PURSUE�PERFECTION�OF�WATER�RIGHTS�FOR�INSTREAM�FLOWS�AND� 
GROUNDWATER�LEVELS�AS�DIRECTED�BY�#ONGRESS��THE�MOST�IMPORTANT�.234�RECOMMENDATION�IS�FOR� 
THE�",-�TO�REGULARLY�MONITOR�THE�WELLS�CLOSE�TO�THE�RIVER�THAT�ARE�INTENDED�TO�MEASURE� 
GROUNDWATER�FLOW�AND�HYDRAULIC�GRADIENT���4HIS�MONITORING�EFFORT�MUST�ALSO�INCORPORATE�ELEMENTS� 
OF�A�QUALITY�ASSURANCE�PROGRAM���4HE�.234�ALSO�RECOMMENDS�THAT�ANALYSIS�OF�HISTORICAL�WATER� 
LEVELS�SIMILAR�TO�THE�ANALYSIS�PROVIDED�FOR�A�FEW�WELLS�IN�THE�����REPORT�BE�EXTENDED�TO�ALL� 
SHALLOW�WELLS�ALONG�THE�RIVER�WITH�HISTORICAL�WATERLEVEL�DATA���4HE�.234�SUGGESTS�THAT�PERIODIC� 
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REPORTS�SUMMARIZING�WATERLEVEL�DATA�BE�PRODUCED�IN�COOPERATION�WITH�THE�53'3�����4HIS�WILL� 
TURN�DATA�INTO�INFORMATION�THAT�IS�USEFUL�FOR�MANAGEMENT��AND�IT�IS�THE�ONLY�WAY�OF�KNOWING� 
WHETHER�OR�NOT�GROUNDWATER�DISCHARGE�TO�THE�RIVER�IS�REDUCED���)T�WILL�BE�VALUABLE�INFORMATION�TO� 
GO�ALONG�WITH�THE�REGIONAL�AQUIFER�WELL�DATA�PRESENTED�IN�THE�����REPORT��5PPER�3AN�0EDRO� 
0ARTNERSHIP�����	������ 

!LSO��IF�RIPARIAN�VEGETATION�IS�SHOWING�SIGNS�OF�STRESS��GROUNDWATER�MONITORING�FROM�A�NEARBY� 
WELL�WOULD�HELP�WITH�THE�INTERPRETATION�OF�WHETHER�THE�STRESS�IS�FROM�DRYING�OR�OTHER�CAUSES��� 
5NFORTUNATELY��THE�.234�WAS�NOT�PROVIDED�WITH�MONITORING�DATA�FROM�ANY�OF�THE�",-�WELLS� 
CLOSEST�TO�THE�RIVER�AND�OR�AREAS�WHERE�VEGETATIVE�STRESS�WAS�NOTED���4HE�BEST�SCIENTIFIC�APPROACH� 
TO�UNDERSTANDING�WHETHER�THERE�IS�REDUCED�GROUNDWATER�FLOWING�TO�THE�3AN�0EDRO�2IVER�IS�THROUGH� 
MONITORING�THE�WATERTABLE�LEVEL�IN�WELLS�LOCATED�IN�AREAS�OF�HIGH�GROUNDWATER�WITHDRAWAL�WHERE� 
MODELING�SUGGESTS�AN�EXPANDING�CONE�OF�DEPRESSION��AND�IN�WELLS�LOCATED�CLOSE�TO�THE�RIVER��� 
#URRENTLY��IMPORTANT�MONITORING�WELLS�THAT�HAVE�BEEN�A�RESPONSIBILITY�OF�THE�",-�HAVE�NOT�BEEN� 
MONITORED�OVER�THE�PAST�TWO�YEARS�DUE�TO�A�STAFFING�LOSS����� 

4HE�POTENTIAL�FOR�REACH�!�IS�PERENNIAL�FLOW��HOWEVER��PARTS�OF�THE�REACH�ARE�SEASONALLY�DRY��� 
4HEREFORE��RESTORATION�OF�PERENNIAL�FLOW�IS�A�HIGH�MANAGEMENT�PRIORITY�FOR�THIS�REACH��� 
!DDITIONALLY��GROUNDWATER�MODELING��,ACHER�����	�HAS�PROJECTED�THAT�REACHES�$�THROUGH�'�WILL� 
BE�MOST�AFFECTED�BY�THE�CONE�OF�DEPRESSION�CREATED�BY�GROUNDWATER�PUMPING�IN�THE�3IERRA�6ISTA� 
SUBWATERSHED�AND�ALONG�THE�"ABOCOMARI�2IVER��3EE�!PPENDIX�$�FOR�MORE�INFORMATION��� 

7ULEXWDULHV�DQG�6HGLPHQW� 

Findings/Observations 

4HE�FORM�OF�MUCH�OF�THE�RIVER�AND�THE�PROCESSING�OF�SEDIMENTS�AND�WATER�ARE�HIGHLY�RELATED�TO�THE� 
TRIBUTARIES�THAT�ENTER�ALONG�ITS�LENGTH���!S�NOTED�IN�&OGG�ET�AL������� 	��AND�VERIFIED�DURING�THE�FIELD� 
ASSESSMENTS��A�REPEATED�PATTERN�OF�CHANNEL�FORMS�IS�ASSOCIATED�WITH�INPUTS�OF�SEDIMENT�FROM� 
MAJOR�TRIBUTARIES�ALONG�THE�RIVER���%FFECTS�ARE�OBSERVED�UPSTREAM��AT�THE�MOUTH��AND�DOWNSTREAM� 
OF�TRIBUTARIES�AND�RESULT�IN�INCREASED�DIVERSITY�IN�TERMS�OF�HABITAT�NICHES�THROUGHOUT�THE�LENGTH�OF� 
THE�RIVER���!T�THE�TRIBUTARY�MOUTH��LARGE�AMOUNTS�OF�SEDIMENT�RESULT�IN�A�GRADE�CONTROL�FOR�THE� 
SECTION�OF�CHANNEL�ABOVE�THE�MOUTH��USUALLY�CREATING�A�PONDED�AREA�THAT�MAY�EXTEND�FOR� �MILE� 
UPSTREAM�OF�THE�TRIBUTARY�MOUTH���!S�THE�STREAM�CUTS�THROUGH�THE�TRIBUTARY�MOUTH�SEDIMENT��A� 
RIFFLE�SECTION�IS�CREATED�THAT�IS�STEEPER�IN�GRADIENT�FOR�A�SHORT�DISTANCE��AND�THEN�USUALLY��WITHIN�A� 
DISTANCE�OF��������YARDS��A�MORE�STANDARD�FORM�OR�CHANNEL�SHAPE�OF�A�LOWGRADIENT�STREAM� 

��4HE�.234�RECOGNIZES�THAT�SOME�OF�THIS�DATA�IS�PART�OF�THE�",-�S�WATER�RIGHT�CLAIM�AND�IS�CURRENTLY�ATTORNEYCLIENT� 
PRIVILEGED�INFORMATION���(OWEVER��IT�IS�ALSO�VERY�IMPORTANT�INFORMATION�FOR�THE�PUBLIC�TO�UNDERSTAND�IN�ORDER�TO� 
SUPPORT�THE�HARD�CHOICES�THAT�GO�ALONG�WITH�DEALING�WITH�THE�GROUNDWATER�PUMPING�DEFICIT� 
��4HE�.234�RECOGNIZES�THAT�THE�DATA�FROM�NINE�OF�THE����",-�WELLS�ARE�CURRENTLY�ATTORNEYCLIENT�PRIVILEGED� 
INFORMATION�AND�UNABLE�TO�BE�PUBLICALLY�SHARED��(OWEVER��ACCESS�TO�THIS�INFORMATION�WOULD�HAVE�HELPED�THE�TEAM� 
MORE�CONCLUSIVELY�DETERMINE�THE�EFFECT�OF�REDUCED�GROUNDWATER�LEVELS�ON�RIPARIAN�VEGETATION�IN�THE�FEW�AREAS�WHERE� 
STRESS�WAS�NOTED��� 
��3INCE�THE�LOSS�OF�A�(YDROLOGIC�4ECHNICIAN�IN�/CTOBER�������MANY�OF�THE����WELLS�THAT�WERE�REGULARLY�MONITORED� 
BEFORE�THAT�HAVE�NOT�BEEN�MONITORED�ON�A�REGULAR�BASIS���53'3�WAS�CONTRACTED�TO�MONITOR�THOSE����WELLS�PLUS�THE� 
NINE�WELLS�CLOSE�TO�THE�RIVER�ASSOCIATED�WITH�THE�&EDERAL�2ESERVE�WATER�RIGHTS�CLAIM�FROM�/CTOBER������TO�$ECEMBER� 
�������",-�STAFF�NOW�REGULARLY�MONITORS�THE�NINE�WELLS�ASSOCIATED�WITH�THE�&EDERAL�2ESERVE�WATER�RIGHTS�CLAIM�� 
SOME�OF�WHICH�ARE�EQUIPPED�WITH�TRANSDUCERS�WHICH�COLLECT�DATA�ON�A�REGULAR�BASIS�BETWEEN�MONITORING�VISITS��"EN� 
,OMELI��PERSONAL�COMMUNICATION��/CTOBER��������	�� 
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FOLLOWS���%ACH�OF�THESE�FORMS��PONDED�FORM��TRANSITION�FORM��AND�STANDARD�FORM	�PROVIDES� 
IMPORTANT�HABITAT�NEEDS��&OR�EXAMPLE��THE�(UACHUCA�WATER�UMBEL�TENDS�TO�BE�FOUND�IN�THE� 
STANDARD�FORM�OF�PERENNIAL�REACHES��WHEREAS�THE�TRANSITION�SECTIONS�MAY�OFFER�IMPORTANT� 
SPAWNING�HABITAT�FOR�SOME�FISH�SPECIES��E�G���DESERT�SUCKER	��!ND�THE�PONDED�FORM�PROVIDES� 
HABITAT�FOR�BEAVER�AND�SOME�FISH���)N�ADDITION��THE�PONDED�FORM�UPSTREAM�OF�TRIBUTARY�MOUTH�FANS� 
IS�BELIEVED�TO�REPRESENT�CONDITIONS�WHERE�FUTURE�CIENEGAS�ARE�MOST�LIKELY�TO�FORM��(ENDERSON�AND� 
(INKLEY�������PP����������&OGG�ET�AL��������P����	��� 

!S�THE�RIVER�TRANSITIONS�FROM�LARGELY�PERENNIAL�IN�THE�UPPER�REACHES�TO�LARGELY�INTERMITTENT�AT�THE� 
NORTH�END��THE�PONDED�FORM�IS�LOST���2EACH�%�IS�THE�MOST�NORTHERN�EXTENT�OF�THE�PONDED�FORM� 
ASSOCIATED�WITH�TRIBUTARY�FANS��� 

/NE�OF�THE�IMPORTANT�ASPECTS�OF�UNDERSTANDING�THE�EVOLUTION�OF�THE�3AN�0EDRO�SYSTEM�FOLLOWING� 
CHANNEL�INCISION�IS�DETERMINING�WHETHER�THE�SEDIMENT�SUPPLY�FROM�TRIBUTARIES�IS�CAUSING�IMPAIRED� 
CONDITIONS�ALONG�THE�3AN�0EDRO�2IVER���4O�THIS�END��THE�.234�EXAMINED�THE�BALANCE�BETWEEN� 
WATER�AND�SEDIMENT�CONVEYED�TO�AND�BY�THE�3AN�0EDRO�2IVER���4HE�TEAM�GAVE�SPECIAL�ATTENTION�TO� 
THE�DEPOSITS�THAT�FORMED�AT�THE�MOUTH�OF�MANY�EPHEMERAL�TRIBUTARIES�AND�THE�DEPOSITS�AND�CHANNEL� 
PATTERNS�THAT�RESULTED�DOWNSTREAM�OF�THE�TRIBUTARY�MOUTH�FANS���4HE�SEDIMENTWATER�BALANCE� 
PROVIDES�INFORMATION�ON�THE�CAPACITY�OF�THE�3AN�0EDRO�2IVER�TO�PROCESS�ITS�SEDIMENT�LOAD�� 

4HE�POTENTIAL�DOCUMENT��&OGG�ET�AL������	�INCLUDED�A�DISCUSSION�OF�TRIBUTARYMOUTH�FANS�AND� 
SERVED�AS�THE�BASIS�FOR�INTERPRETING�SEDIMENT�LOAD�FROM�TRIBUTARY�STREAMS�AND�THE�CAPACITY�FOR�THE� 
3AN�0EDRO�2IVER�TO�PROCESS�ITS�SEDIMENT�LOAD���#OMPARATIVELY�STEEP��EPHEMERAL�CHANNELS�DELIVER� 
SEDIMENT�EPISODICALLY�TO�THE�3AN�0EDRO�2IVER�IN�RESPONSE�TO�ISOLATED��HIGHINTENSITY�STORM�RUNOFF��� 
-UCH�OF�THE�SEDIMENT�THAT�ACCUMULATES�AT�THE�TRIBUTARY�MOUTH�REMAINS�THERE�UNTIL�PEAK�DISCHARGES� 
OCCUR�ON�THE�LOWER�GRADIENT�TRUNK�STREAM��I�E���3AN�0EDRO�2IVER 	���4HE�PEAK�FLOWS�ON�THE�3AN� 
0EDRO�2IVER�GENERALLY�OCCUR�AT�DIFFERENT�TIMES�AND�IN�RESPONSE�TO�DIFFERENT�HYDROMETEOROLOGICAL� 
EVENTS�THAN�THOSE�ON�EPHEMERAL�TRIBUTARIES�� 

3EDIMENT�YIELD�FROM�EPHEMERAL�TRIBUTARIES�IS�TYPICALLY�HIGH�BECAUSE�THESE�CHANNELS�LACK�THE� 
RIPARIAN�VEGETATIVE�COVER�THAT�PROTECTS�STREAM�BANKS�FROM�EROSION�AND�TRAPS�SEDIMENT�IN� 
SUSPENSION���&URTHERMORE��SEDIMENT�YIELD�IS�ESPECIALLY�NATURALLY�HIGH�IN�SEMIARID�ENVIRONMENTS� 
�SUCH�AS�THE�5PPER�3AN�0EDRO�"ASIN	�AS�PREDICTED�BY�THE�,ANGBEIN3CHUMM������	�RULE��&IGURE� 
��	���4HE�,ANGBEIN3CHUMM�RULE�ILLUSTRATES�THAT�THE�RELATION�BETWEEN�PRECIPITATION�AND�SEDIMENT� 
YIELD�IS�NOT�LINEAR��RATHER�SEDIMENT�YIELD�PEAKS�UNDER�SEMIARID�CONDITIONS�BECAUSE�INCREASING� 
PRECIPITATION�OFFERS�THE�POTENTIAL�TO�MOVE�MORE�SEDIMENT��HOWEVER��IT�ALSO�PROMOTES�GREATER�PLANT� 
COVER���4HEREFORE��IT�IS�NATURAL�TO�FIND�A�LOT�OF�SEDIMENT�DEPOSITED�AT�THE�MOUTH�OF�EPHEMERAL� 
TRIBUTARY�STREAMS��PARTICULARLY�IN�THE�ARID�LANDS�OF�THE�!MERICAN�SOUTHWEST���&URTHERMORE��LARGE� 
TRIBUTARY�FANS��SPECIFICALLY�THOSE�LARGE�ENOUGH�TO�DECREASE�GRADIENT�AND�TO�POND�WATER�UPSTREAM�OF� 
FANS��ARE�UBIQUITOUS�IN�ARID�LANDS�AND�HAVE�BEEN�PREVIOUSLY�DESCRIBED�IN�THE�SCIENTIFIC�LITERATURE� 
�E�G���#OOLEY�ET�AL��������4RISKA�������-ILLER�ET�AL��������������'ERMANOSKI�AND�-ILLER������� 
*EWETT�ET�AL��������#HAMBERS�ET�AL������	���(ENDRICKSON�AND�-INCKLEY������	�DISCUSS�THIS�PROCESS� 
IN�SOUTHEASTERN�!RIZONA�STREAMS�AND�NOTE�THAT�TRIBUTARY�MOUTH�FANS�CAN�POND�WATER�THAT�CREATES� 
CONDITIONS�CONDUCIVE�FOR�CIENEGA�FORMATION��WHICH�IS�ALSO�MENTIONED�IN�&OGG�ET�AL�������	��� 
,ARGE�TRIBUTARY�MOUTH�FANS�WERE�COMMON�IN�REACHES�!�THROUGH�$��REGARDLESS�OF�THE�DEGREE�OF� 
URBANIZATION�IN�THE�WATERSHED�OR�WHETHER�THE�TRIBUTARIES�DRAINED�AREAS�EAST�OR�WEST�OF�THE�3AN� 
0EDRO�2IVER���� 
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4HE�IDEA�OF�EXCESSIVE�SEDIMENTATION�MUST�BE�EVALUATED�IN�TERMS�OF�WHETHER�THE�3AN�0EDRO�2IVER� 
HAS�THE�TRANSPORT�CAPACITY�TO�PROCESS�THE�SEDIMENT�DELIVERED�BY�EPHEMERAL�CHANNELS���7HEN� 
SEDIMENT�LOAD�EXCEEDS�TRANSPORT�CAPACITY��THEN�ONE�EXPECTS�TO�SEE�A�CONTINUUM�OF�CONDITIONS� 
REFLECTING�TRANSPORT�DEFICIENCIES���!�FIRST�INDICATOR�OF�EXCESSIVE�SEDIMENT�LOAD�IS�A�CHANGE�IN� 
PARTICLE�SIZE�OF�THE�STREAM�BED��FOLLOWED�NEXT�BY�CONSTRUCTION�OF�MIDCHANNEL�BARS��THEN� 
STREAMBED�AGGRADATION��0ARKER������7ILCOCK�ET�AL������	���6ERY�LATE��OR�ADVANCED��INDICATORS�OF� 
EXCESSIVE�SEDIMENT�LOAD�INCLUDE�CHANGES�IN�STREAM�PATTERN��E�G���SHIFT�FROM�SINGLETHREAD�TO� 
BRAIDED�CHANNEL	�AND�FINALLY�CHANNEL�SLOPE��AS�THESE�CHANGES�REQUIRE�MUCH�TIME�AND� 
REARRANGEMENT�OF�LARGE�VOLUMES�OF�SEDIMENT��0ARKER�������7ILCOCK�ET�AL������	���� 

� 
)LJXUH������,ANGBEIN3CHUMM������	�SEDIMENTYIELD�CURVE�ILLUSTRATES�THAT�THE�HIGHEST�NATURAL� 
SEDIMENT�YIELDS�OCCUR�IN�SEMIARID�ENVIRONMENTS�WHERE�THE�POTENTIAL�FOR�PRECIPITATION�TO�MOVE� 
SEDIMENT�IS�HIGH��YET�THE�VEGETATIVE�COVER�IN�UPLANDS�IS�RELATIVELY�SPARSE���7HEN�ANNUAL� 
PRECIPITATION�INCREASES�ABOVE�THE�MEAN�LEVELS�OF�SEMIARID�ENVIRONMENTS��IT�SUPPORTS�MORE� 
VEGETATION�COVER��WHICH�IN�TURN�PROTECTS�THE�LAND�SURFACE�AND�DECREASES�EROSION�AND�SEDIMENT�YIELD�� 

!LTHOUGH�ONE�OR�MORE�MEMBERS�OF�THE�'ILA�$ISTRICT�INTERDICIPLINARY�TEAM�SUGGESTED�THAT�THE�LOW� 
SINUOSITY�WAS�AN�INDICATION�THAT�STREAM�SLOPE�WAS�TOO�STEEP�IN�AN�EFFORT�TO�MOVE�EXCESS�SEDIMENT�� 
THIS�SUGGESTION�WAS�NOT�CONSISTENT�WITH�ANY�OBSERVED�CHANGES�THAT�SHOULD�PRECEDE�SLOPE�CHANGES��� 
3PECIFICALLY��THE�.234�DID�NOT�OBSERVE�A�CHANGE�IN�SURFACE�TEXTURES�IN�THE�STREAM�BED��WHICH� 
WERE�SIMILAR�TO�SUBSURFACE�TEXTURES�IN�THE�CHANNEL�BED�AND�THE�TEXTURES�OBSERVED�IN�THE�BED�OF� 
TRIBUTARIES���&URTHERMORE��THE�CHANNEL�HAD�SOME�ACTIVE�CHANNEL�BARS��BUT�NOWHERE��BEYOND�THE� 
TRIBUTARY�MOUTH�FANS	�WERE�MIDCHANNEL�BARS�OR�BRAIDEDCHANNEL�PATTERN�OBSERVED�THE�TELLTALE� 
INDICATORS�OF�EXCESSIVE�SEDIMENT�AND�THE�TELLTALE�PRECURSOR�TO�ANY�INCREASE�IN�CHANNEL�SLOPE���4HE� 
FACT�THAT�STANDARD��SINGLETHREAD�CHANNEL�FORM�OCCURS�WITHIN�A�COUPLE�HUNDRED�METERS�OF�TRIBUTARY� 
MOUTHS�IS�AN�INDICATION�THAT�THE�3AN�0EDRO�2IVER�HAS�THE�TRANSPORT�CAPACITY�TO�MOVE�THE�SEDIMENT� 
LOAD�FED�TO�IT�BY�ITS�TRIBUTARIES��&INALLY��EXCESS�SEDIMENTATION�SHOULD�BE�ACCOMPANIED�WITH� 
UNSTABLE�CHANNELS��WHICH�IN�TURN�ARE�SUGGESTED�BY�A�LACK�OF�BANKFULL�INDICATORS���(OWEVER��IN� 
REACHES�!�THROUGH�'�AND�)��BANKFULL�INDICATORS�WERE�ALL�WELL�DEVELOPED�AND�APPARENT�� 
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)LJXUH���D���2ECENT�ACCUMULATIONS�OF�WOODY�MATERIAL� 
AND�MUDCRACKED��FINETEXTURED�SEDIMENTS��LEFT� 
FOREGROUND	�ARE�UBIQUITOUS�ON�THE�FLOODPLAIN�AND� 
STREAMBANK��PARTICULARLY�IN�REACHES�!�THROUGH�%��'��AND�)�� 

)LJXUH���E���4HE�VISIBLE�BASES�OF�TREE�TRUNKS�ARE� 
STRAIGHT�AND�LACK�THE�FLARED�MORPHOLOGY�THAT�OCCURS� 
WHEN�THE�ROOT�CROWN�IS�AT�THE�GROUND�SURFACE���3TRAIGHT� 
TRUNK�MORPHOLOGY�INDICATES�FLOODPLAIN�AGGRADATION� 
SINCE�TREE�GERMINATION���3OME�ROOT�CROWNS�ARE�BURIED�BY� 
SEVERAL�FEET�OF�SEDIMENT�� 

0HYSICAL�EVIDENCE�OF�OVERBANK�AGGRADATION�WAS�OBSERVED�IN�MANY�PLACES��PARTICULARLY�IN�REACHES� 
!�THROUGH�%���-OST�OF�THE�AGGRADATION�IS�WASH�LOAD��ALSO�CALLED�SUSPENDED�LOAD	��COMPOSED�OF� 
FINE�PARTICLES��SILT�AND�CLAY��THAT�ARE�READILY�SUSPENDED�IN�THE�WATER�COLUMN�AND�TRAPPED�BY� 
VEGETATION�ON�STREAM�BANKS��OR�THE�FLOODPLAIN�AS�A�CONSEQUENCE�OF�OVERBANK�FLOODING��� 
!GGRADATION�OF�THE�FLOODPLAIN�IS�CONSISTENT�WITH�THE�.234�FINDINGS�THAT�MUCH�OF�THE�3AN�0EDRO� 
2IVER�HAS�BEEN�UNDERGOING�A�CYCLE�OF�CHANNEL�EVOLUTION�SINCE�ABOUT�THE�����S�OR�����S��&IGURE� 
���ALSO�SEE�&IGURE���IN�&OGG�ET�AL������	�AND�IS�NOW�IN�CHANNEL�EVOLUTIONARY�STAGES�)6�TO�6�� 
WHICH�INCLUDES�PROCESSES�OF�FLOODPLAIN�WIDENING�AND�FLOODPLAIN�AGGRADATION���.234�FINDINGS�ARE� 
CONSISTENT�WITH�THOSE�OF�(EREFORD�S������ 	��WHO�ALSO�OBSERVED�THAT�THE�3AN�0EDRO�2IVER�SYSTEM� 
HAS�BEEN�STABLE�OR�STABILIZING�SINCE�ABOUT��������(IS�STUDY�OF�A�SEQUENCE�OF�AERIAL�PHOTOGRAPHS� 
INDICATES�THE�3AN�0EDRO�2IVER�HAD�HIGH�RATES�OF�LATERAL�CHANNEL�MOVEMENT�AND�FLOODPLAIN� 
WIDENING�FROM�ABOUT������TO������AND�THEN�THE�CHANNEL�EVOLUTIONARY�PATTERN�SHIFTED�TO�VERTICAL� 
AGGRADATION�AFTER��������%VIDENCE�OF�VERTICAL�AGGRADATION�INCLUDES�THE�ACCUMULATION�OF�FINELY 
LAMINATED��FINE�SEDIMENT�ON�STREAM�BANKS�AND�FLOODPLAINS��&IGURE���A	��AND�THE�BURIAL�OF�TREE�ROOT� 
CROWNS�BY�SEVERAL�FEET�OF�FINETEXTURED��OVERBANK�SEDIMENT��&IGURE���B��ALSO�SEE�&IGURE���IN� 
&OGG�ET�AL������	��!DDITIONAL��ANECDOTAL�EVIDENCE�OF�AGGRADATION�DERIVES�FROM�THE�NEED�TO�ATTACH� 
VERTICAL�EXTENSIONS�ON�SOME�MONITORING�WELLS�BECAUSE�THE�GROUND�ELEVATION�HAS�RISEN�TO�THE�POINT� 
OF�BURYING�OR�NEARLY�BURYING�THE�TOPS�OF�THE�WELLS��*IM�&OGG��PERS��COMM�������	���� 

)N�SUMMARY��THE�3AN�0EDRO�2IVER�APPEARS�TO�BE�AGGRADING�BY�BUILDING�A�FLOODPLAIN�AND�BY� 
NARROWING�ITS�CHANNEL���)N�THE�CONTEXT�OF�CHANNEL�EVOLUTION��THESE�ARE�FAVORABLE�SIGNS�INDICATING� 
THAT�SOME�REACHES�HAVE�REACHED�PROPER�FUNCTIONING�CONDITION�AND�THAT�OTHERS�ARE�MOVING�IN�THAT� 
DIRECTION���"Y�ALL�INDICATIONS��THE�3AN�0EDRO�2IVER�IS�PROCESSING�THE�WASH�LOAD�BY�BUILDING� 
FLOODPLAINS�THROUGH�VERTICAL�AGGRADATION���&EATURES�SUCH�AS�MIDCHANNEL�BARS�AND�BRAIDEDCHANNEL� 
PATTERNS�WERE�NOT�OBSERVED�DOWNSTREAM�OF�TRIBUTARY�MOUTH�FANS��SUPPORTING�THE�CONCLUSION�THAT� 
SEDIMENT�IS�NOT�EXCESSIVE���&URTHERMORE��THE�.234�CONCURS�WITH�(EREFORD���������	��WHO�STATED�� 
h&ACTORS�THAT�REDUCE�RUNOFF�VOLUME��INCREASE�SALINITY��CHANGE�RUNOFF�SEASONALITY��OR�REDUCE� 
SEDIMENT�LOADS�ARE�DETRIMENTAL�TO�THE�RIPARIAN�COMMUNITY�v��0ROTECTION�OF�BOTH�THE�FLOW�AND�THE� 
SEDIMENT�REGIME�OF�THIS�RIVER�ARE�CRUCIAL�TO�ITS�CONTINUED�EVOLUTION�AND�SURVIVAL�� 
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Issues 

!LTHOUGH�MOST�REACHES�APPEAR�TO�BE�PROCESSING�SEDIMENT�ADEQUATELY��REACHES�!��$��AND�(� 
CONTAIN�EVIDENCE�THAT�SEDIMENT�LOADS�AND�TRANSPORT�CAPACITY�ARE�OUT�OF�BALANCE���4HE�CONDITION�IN� 
REACH�!�IS�THE�MOST�ENIGMATIC���$URING�THE�!PRIL������ASSESSMENT��STREAMFLOW�WAS�OBSERVED�IN� 
THE�UPPER�AND�LOWER�PARTS�OF�REACH�!�BUT�THE�CHANNEL�WAS�DRY�IN�THE�MIDDLE�INTERVAL�OF�THE�REACH��� 
/NE�POSSIBILITY�FOR�THE�LOST�STREAMFLOW�IS�THAT�SEDIMENT�IS�ACCUMULATING�IN�THE�CHANNEL�AND� 
STREAMFLOW�BECOMES�HYPORHEIC��MEANING�IT�BECOMES�SUBTERRANEAN�AND�FLOWS�THROUGH�THE� 
SEDIMENT�BELOW�THE�CHANNEL�BED���4HE�PART�OF�THE�CHANNEL�WHERE�STREAMFLOW�IS�LOST�COINCIDES�WITH� 
AN�AREA�WHERE�THERE�ARE�AGRICULTURAL�FIELDS�BORDERING�THE�CHANNEL���$IKES�WERE�CONSTRUCTED�TO� 
PROTECT�THE�AGRICULTURAL�FIELDS�FROM�DISCHARGE�IN�EPHEMERAL�TRIBUTARIES�AND��IT�SEEMS��THEY�HAVE� 
LIMITED�SEDIMENT�DELIVERY�AND�DISCHARGE�FROM�THE�EPHEMERAL�TRIBUTARIES���#ONSEQUENTLY��THE�3AN� 
0EDRO�2IVER�MAY�NOT�BE�RECEIVING�ALL�THE�DISCHARGE�IT�NEEDS�TO�MOVE�SEDIMENT�THROUGH�THE�REACH�� 

!LTERNATIVELY��REACH�!�SHOWED�DECLINING�FUNCTION�FROM�HISTORICAL�GROUNDWATER�PUMPING�FOR� 
AGRICULTURAL�IRRIGATION���2ECENTLY��4HE�.ATURE�#ONSERVANCY�PURCHASED�AND�RETIRED�GROUNDWATER� 
RIGHTS�IN�THIS�AREA��AND�WETDRY�MONITORING�RESULTS�SHOW�AN�INCREASE�IN�LENGTH�OF�WETTED�CHANNEL� 
WITHIN�REACH�!��SUGGESTING�THAT�WATERTABLE�ELEVATIONS�ARE�RISING�AND�STREAMFLOW�CONDITIONS�ARE� 
IMPROVING�� 

4HE�WATERSHEDS�OF�TRIBUTARIES�IN�REACH�$�NEED�TO�BE�ASSESSED�TO�SEE�IF�THE�AMOUNT�OF�SEDIMENT� 
DELIVERED�TO�THE�RIVER�IS�NATURAL�OR�HAS�BEEN�INCREASED�DUE�TO�URBAN�DEVELOPMENT�IN�THE�3IERRA� 
6ISTA�SUBWATERSHED���,IKEWISE��7ILLOW�7ASH��WHICH�JOINS�THE�3AN�0EDRO�2IVER�IN�REACH�(��HAS� 
HAD�A�SERIES�OF�HIGHSEDIMENT�INPUT�EVENTS�OVER�THE�PAST����YEARS���%ACH�EVENT�TENDS�TO�UNDUE�THE� 
RIPARIAN�RECOVERY�OBSERVED�DURING�THE�PRECEDING�FEW�YEARS���!�WATERSHED�ANALYSIS�OF�7ILLOW� 
7ASH�MIGHT�REVEAL�THE�SOURCE�OF�THE�COPIOUS�SEDIMENT�AND�WHETHER�THIS�VOLUME�IS�NATURAL�OR� 
EXCESSIVE�� 

Management Considerations 

4HE�HEALTH�OF�THE�RIVER�AND�ITS�RIPARIAN�AREAS�IS�RELATED�IN�PART�TO�THE�HEALTH�OF�THE�UPLANDS���4HE� 
.234�RECOMMENDS�THAT�A�DETAILED�ANALYSIS�BE�DONE�TO�DETERMINE�THE�HYDROLOGIC�IMPACTS�OF� 
AGRICULTURAL�DIKES��RAILROAD�BEDS��AND�ABANDONED�GRAVEL�PITS�WITHIN�THE�302.#!��AS�WELL�AS� 
CONDUCTING�COOPERATIVE�WATERSHED�CONDITION�ASSESSMENTS�OF�TRIBUTARY�DRAINAGES��AND�FOLLOWUP� 
WITH�WATERSHED�IMPROVEMENT�PLANS�WHERE�INDICATED��WITH�PRIORITY�ON�TRIBUTARIES�THAT�DRAIN�INTO� 
REACHES�!��$��AND�(��!PPENDIX�$	���!NOTHER�STUDY�SHOULD�BE�CONDUCTED�TO�EVALUATE�WHETHER� 
TREATMENTS�TO�REDUCE�MESQUITE�IN�SELECTED�SITES�ON�THE�PREENTRENCHMENT�TERRACE�WOULD�IMPROVE� 
GRASS�COVER�AND�BETTER�CONTROL�UPLAND�HYDROLOGY�AND�SEDIMENT�SUPPLY�� 

&KDQQHO�(YROXWLRQ� 

Findings/Observations 

4HE�3AN�0EDRO�2IVER�BEGAN�DOWNCUTTING�AROUND������FROM�ITS�DOWNSTREAM�END�AND�PROGRESSING� 
UPSTREAM�TO�AND�BEYOND�THE�INTERNATIONAL�BORDER��(EREFORD�����	 ���7HAT�HAD�BEEN�A�BROAD�LOW 
GRADIENT�VALLEY�WITH�A�SHALLOW�MEANDERING�STREAM��&IGURE����STAGE�) �FLOWING�THROUGH�A�GENERALLY� 
MARSHY�ENVIRONMENT�BECAME�A�HIGHENERGY�GULLY�WITH�THE�RIVER�FLOWING�AT�THE�BOTTOM��&IGURE���� 
STAGE�)) 	���(EREFORD������	�USED�A�SEQUENCE�OF�AERIAL�PHOTOGRAPHS�TO�DOCUMENT�CHANNEL�EVOLUTION� 
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FROM�THE�EARLY�TO�LATE���TH�CENTURY���4HE�PHOTOGRAPHY�INDICATES�THE�CHANNEL�AND�FLOODPLAIN� 
WIDENED�IN�MANY�PLACES�FROM�THE�EARLY���TH�CENTURY�TO�ABOUT�������&IGURE����STAGES�)))�AND�)6 ��� 
&ROM������TO�THE�PRESENT��THE�CHANNEL�HAS�MEANDERED�LITTLE�AND�THE�FLOODPLAIN�HAS�EVOLVED� 
PRIMARILY�FROM�VERTICAL�AGGRADATION��&IGURE����STAGE�)6��ALSO�SEE�&IGURES���A�AND���B��AND� 
&IGURES���AND���IN�&OGG�ET�AL������	 ���!FTER�LIVESTOCK�WERE�REMOVED�FROM�THE�3AN�0EDRO�2IVER� 
WITHIN�302.#!�IN�������RIPARIAN�VEGETATION�HAS�EXPANDED�TREMENDOUSLY���4HIS�VEGETATION�HAS� 
TRAPPED�SEDIMENT�DURING�HIGH�FLOWS��WHICH�IN�TURN�HAS�BUILT�STREAM�BANKS�AND�FORMED�A�NARROWER�� 
DEEPER�CHANNEL���#ONTINUING�EVOLUTION�OF�THE�CHANNEL�WILL�LIKELY�OCCUR�IN�TIMEFRAMES�MEASURED�IN� 
DECADES�BEFORE�LEVELS�OF�DYNAMIC�STABILITY�ARE�ATTAINED�SIMILAR�TO�THOSE�THAT�OCCURRED�PRIOR�TO� 
ENTRENCHMENT�IN�THE�LATE���TH�CENTURY��� 

!LTHOUGH�THE�CHANNEL�HAS�MEANDERED�LITTLE�IN�THE�PAST����OR�MORE�YEARS��(EREFORD�����	��THE� 
DOMINANT�CHANNEL�AND�FLOODPLAINFORMING�PROCESSES�RESULT�FROM�VERTICAL�AGGRADATION�AND� 
EPISODIC�LATERAL�MOVEMENT�OF�THE�CHANNEL���%PISODIC�LATERAL�MOVEMENT�OCCURS�WHEN�LARGE�WOODY� 
DEBRIS�JAMS�OR�LARGE�VOLUMES�OF�SEDIMENT�DELIVERED�BY�TRIBUTARIES�OBSTRUCT�THE�MAIN�CHANNEL�AND� 
DIVERT�FLOW�INTO�AN�OVERFLOW�CHANNEL�WHICH�THEN�EVOLVES�INTO�THE�DOMINANT�CHANNEL���4HIS� 
PROCESS�IS�MOST�COMMON�IN�THE�TRANSITION�FORM��WHICH�OCCURS�AT�OR�IMMEDIATELY�DOWNSTREAM�OF� 
TRIBUTARY�FANS��REFER�TO�&OGG�ET�AL������	���4HIS�CHANNELSWITCHING�PROCESS�IS�MORE�AKIN�TO�CHANNEL� 
AVULSION�AND�NOT�TO�POINTBAR�MEANDERING��!PPENDIX�!��REACH�"��PHOTO����SHOWS�AN�EXAMPLE�OF� 
THIS	�� 

6ARIOUS�DEPOSITIONAL�BARS�WERE�OBSERVED�IN�THE�3AN�0EDRO�2IVER�CHANNEL��THE�INTERPRETATION�AND� 
SIGNIFICANCE�OF�THESE�WERE�DISCUSSED�DURING�THE�ASSESSMENT���4HE�.234�FOUND�VERY�FEW�POINT� 
BARS�IN�THE�3AN�0EDRO�2IVER��&IGURE���A 	���!�TRUE�POINT�BAR�IS�RECOGNIZED�BY�AN�UPWARDFINING� 
SEQUENCE�OF�SEDIMENT��E�G���GRAVEL�SEDIMENT�NEAR�THE�BASE��GRADING�TO�SILT�AND�CLAY�AT�THE�TOP	�THAT� 
OCCURS�ON�THE�INSIDE�OF�A�MEANDER�BEND�AND�EXTENDS�FROM�THE�CHANNEL�BED�TO�THE�FLOODPLAIN� 
�&IGURE���A	���)N�CONTRAST��ALTERNATING��OR�SIDE�BARS�FORM�ON�EITHER�SIDE�OF�A�MEANDERING��LOWFLOW� 
THALWEG��&IGURES���B�AND���	���3IDE�BARS�ARE�NOT�POINT�BARS�AS�THEY�DO�NOT����	�SHOW�A� 
DEPOSITIONAL�FORM�IN�WHICH�THE�TOP�OF�THE�BAR�IS�CONNECTED�TO�THE�FLOODPLAIN��I�E���BANKFULL� 
ELEVATION	����	�HAVE�AN�ACTIVE�CUTBANK�THAT�HAS�RETREATED�LATERALLY�AS�A�CONSEQUENCE�OF�POINTBAR� 
DEPOSITION�AND�EXPANSION����	�COINCIDE�WITH�LATERAL�MOVEMENT�OF�THE�CHANNEL�AND�DEVELOPMENT�OF� 
CHANNEL�SINUOSITY�AS�A�CONSEQUENCE�OF�DEPOSITION��AND���	�HAVE�A�MEANDER�LENGTH�THAT�IS�TYPICALLY� 
�����TIMES�CHANNEL�WIDTH�AND�A�RADIUS�OF�CURVATURE�AT�THE�APEX�OF�THE�BEND�THAT�IS����TIMES�THE� 
CHANNEL�WIDTH��&IGURES���B�AND���	���4HEREFORE��IT�IS�INAPPROPRIATE�TO�USE�SIDE�BARS�TO�DETERMINE� 
CHECKLIST�ITEM�����WHICH�IS�SPECIFIC�TO�POINT�BARS���!CTIVECHANNEL�BARS�COMMONLY�FORM�BELOW�THE� 
SCOUR�LINE��THEREFORE��THERE�IS�LITTLE�OPPORTUNITY�TO�FORM�AND�RETAIN�STABILIZING�PLANT�COMMUNITIES� 
ON�ACTIVECHANNEL�BARS�� 
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)LJXUH������!�LOWFLOW�THALWEG��DASHED�LINE	�ILLUSTRATES�SINUOSITY�WITHIN�A�STRAIGHT�CHANNEL���4HE� 
ALTERNATING�BARS�ARE�ACTIVECHANNEL�BARS��NOT�POINT�BARS���4HESE�ACTIVECHANNEL�BARS�DO�NOT�SHOW����	� 
A�DEPOSITIONAL�FORM�IN�WHICH�THE�TOP�OF�THE�BAR�IS�CONNECTED�TO�THE�FLOODPLAIN��BANKFULL�ELEVATION �� 
��	�AN�ACTIVE�CUTBANK�THAT�HAS�RETREATED�LATERALLY�AS�A�CONSEQUENCE�OF�POINTBAR�DEPOSITION�AND� 
EXPANSION����	�LATERAL�MOVEMENT�OF�THE�CHANNEL�AND�DEVELOPMENT�OF�CHANNEL�SINUOSITY�AS�A� 
CONSEQUENCE�OF�POINTBAR�DEPOSITION��AND��� �A�MEANDER�LENGTH�THAT�IS�TYPICALLY������TIMES�CHANNEL� 
WIDTH�AND�A�RADIUS�OF�CURVATURE�AT�THE�APEX�OF�THE�BEND�THAT�IS����TIMES�THE�CHANNEL�WIDTH���4HE� 
RADIUS�OF�CURVATURE�DISPLAYED�HERE�IS�LESS�THAN�THE�CHANNEL�WIDTH�� 

� � 

� 

� 
� 

�� 

Floodplain� Terrace�Terrace� Floodplain�
Point bar� 

Side bars� Cutbank� 

�A	 � �B � 

Active-channel 
bars 

Top of 
bar 

%DQNIXOO�(OHYDWLRQ %DQNIXOO�(OHYDWLRQ 

)LJXUH������#HANNEL�CROSSSECTIONAL�DIAGRAMS�ILLUSTRATING��A �POINTBAR�DEPOSITS�GRADE�UPWARD�FROM�COARSE�TO�FINE� 
SEDIMENT�AND�MERGE�AT�THEIR�TOP�WITH�THE�FLOODPLAIN��AND��B	�SIDE��ALTERNATING��OR�ACTIVECHANNEL�BARS�OCCUR�ON�THE� 
CHANNEL�BED�AND�DO�NOT�FORM�A�STREAMBANK�DEPOSIT�THAT�MERGES�WITH�THE�FLOODPLAIN�� 

Issues 

/NE�ISSUE�RAISED�DURING�THE�ASSESSMENT�DISCUSSIONS�WAS�THE�CONSIDERATION�OF�ACTIVE�VERSUS� 
PASSIVE�RESTORATION�OF�SOME�SECTIONS�OF�THE�RIVER���0ASSIVE�RESTORATION�IS�A�MANAGEMENT�CHOICE�TO� 
ALLOW�THE�RIVER�TO�RECOVER�USING�ITS�OWN�PROCESSES�AND�TIMESCALES���!CTIVE�RESTORATION�INVOLVES� 
SOME�LEVEL�OF�ENGINEERED�APPROACHES�SUCH�AS�ADDITION�OF�INCHANNEL ENGINEERED�STRUCTURES�OR�USE� 
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OF�LESS�INTRUSIVE�PRACTICES��SUCH�AS�INDUCED�MEANDERS��:EEDYK�AND�6AN�#LOTHIER�����	��4HE�MOST� 
COMMONLY�DISCUSSED�ACTIVE�RESTORATION�STRATEGY�FOR�THE�3AN�0EDRO�2IVER�WAS�THE�USE�OF�INDUCED� 
MEANDERS��� 

Management Considerations 

0ASSIVE�RESTORATION�IS�A�LEAST�COST�AND�LEAST�RISK�APPROACH�TO�RECOVERY���4HE�.234�AGREES�WITH� 
(EREFORD�S��������� �CONCLUSION�THAT�hMAINTAINING�A�HEALTHY��REPRODUCING�RIPARIAN�PLANT� 
COMMUNITY�IS�PROBABLY�THE�MOST�IMPORTANT�MANAGEMENT�STRATEGY�v��4HOUGH�SOME�HAVE�SUGGESTED� 
THE�USE�OF�INDUCED�MEANDERS�TO�ACCELERATE�RESTORATION��:EEDYK�AND�6AN�#LOTHIER������	��THE� 
LEADING�ADVOCATES�OF�INDUCED�MEANDERS�EMPHATICALLY�POINT�OUT�THAT�INDUCED�MEANDERS�ARE�hxfor 
the treatment of incised channels only”��:EEDYK�AND�6AN�#LOTHIER����������EMPHASIS�USED�BY� 
ORIGINAL�AUTHORS	���4HEY�STRESS�THAT�hxWKH�JRDO�RI�,QGXFHG�0HDQGHULQJ�LV�WR�KDOW�IXUWKHU� 
GRZQFXWWLQJ�ZKLOH�VLPXOWDQHRXVO\�LQLWLDWLQJ�IORRGSODLQ�GHYHORSPHQW�v���:EEDYK�AND�6AN� 
#LOTHIER����������EMPHASIS�USED�BY�ORIGINAL�AUTHORS	���� 

!CTIVE�RESTORATION�PRACTICES��SUCH�AS�INDUCED�MEANDERS��ARE�TYPICALLY�RESERVED�FOR�UNSTABLE� 
CHANNELS��E�G���THOSE�IN�CHANNEL�EVOLUTIONARY�STAGES�))�OR�)))��&IGURE�� ���4HERE�ARE�NO�KNOWN�CASE� 
STUDIES�WHERE�STABILIZED�OR�STABILIZING�SYSTEMS�ARE�DELIBERATELY�DESTABILIZED�FOR�THE�SAKE�OF� 
RIPARIAN�RESTORATION���(EREFORD������ 	�FOUND�THAT�THE�3AN�0EDRO�2IVER�HAS�BEEN�STABLE�SINCE�ABOUT� 
�������4HE�.234�CONCURS�WITH�(EREFORD�S�FINDINGS�THAT�THE�3AN�0EDRO�2IVER�IS�NO�LONGER� 
INCISING��INSTEAD�IT�HAS�NOW�FORMED�A�NEW��INSET�FLOODPLAIN��IS�STABLE��AND�IS�CLEARLY�AGGRADING� 
VERTICALLY��&IGURE����CHANNEL�EVOLUTIONARY�STAGES�)6�AND�6	���#ONSEQUENTLY��THE�.234� 
RECOMMENDS�AGAINST�USING�ENGINEERED�STRUCTURES�OR�INDUCED�MEANDERS�IN�THE�3AN�0EDRO�2IVER� 
CHANNEL.�3OUND�RIPARIAN�MANAGEMENT�AND�PASSIVE�RESTORATION�PRACTICES�SHOULD�BE�ADEQUATE�TO� 
COMPLETE�THE�CHANNEL�EVOLUTIONARY�PROCESS��� 

&URTHERMORE��BECAUSE�THE�3AN�0EDRO�2IVER�INCISED�MORE�THAN�����YEARS�AGO�AND�IS�NOW� 
TRANSITIONING�FROM�CHANNEL�EVOLUTIONARY�STAGE�)6�TO�6��THE�TIME�AND�NEED�FOR�ACTIVE�RESTORATION� 
PRACTICES�HAS�PASSED���)NSTALLING�STRUCTURES�OR�FEATURES�NOW�COULD�DESTABILIZE�A�SYSTEM�THAT�IS� 
EITHER�STABLE��I�E���REACHES�AT�0&# 	�OR�STABILIZING��I�E���REACHES�AT�&!2	���.OT�ONLY�WOULD�ACTIVE� 
RESTORATION�ACTIVITIES�BE�COUNTERPRODUCTIVE��THEY�WOULD�GENERATE�GREAT�COSTS�IN�HUMAN�LABOR�� 
MATERIALS��AND�MONEY���&INALLY��BECAUSE�THE�RIVER�IS�SUBJECT�TO�LARGE�AND�ENERGETIC�MONSOONAL� 
FLOOD�EVENTS��ACTIVE�RESTORATION�STRUCTURES�WOULD�BE�HIGHLY�VULNERABLE�TO�FAILURE�AND�COULD�INITIATE� 
SEVERE��UNINTENDED�CHANNEL�AND�FLOODPLAIN�RESPONSES��SETTING�BACK�THE�PROGRESS�MADE�DURING�THE� 
PAST�����YEARS�OF�CHANNEL�EVOLUTION�AND�PARTICULARLY�THE�PAST����YEARS�OF�MANAGEMENT�SINCE�THE� 
302.#!�WAS�ESTABLISHED�BY�#ONGRESS�� 

� 
)UHPRQW�&RWWRQZRRG�7UHHV�DQG�*RRGGLQJ¶V�:LOORZ� 

Findings/Observations 

%XTENSIVE�AREAS�OF�FLOODPLAIN�HAVE�EXISTED�ALONG�MOST�OF�THE�3AN�0EDRO�2IVER�SINCE�ABOUT������ 
�(EREFORD����� 	���!S�THE�FLOODPLAIN�BECOMES�A�LARGE�hSPONGEv�OF�INTERMIXED�SEDIMENTS�AND� 
ORGANIC�MATERIALS�THAT�STORES�WATER�FROM�FLOOD�EVENTS��IT�CAN�SLOWLY�RELEASE�WATER�TO�ENHANCE�BASE� 
FLOWS�WITHIN�THE�RIVER���4HIS�ALSO�HELPS�MITIGATE�THE�EFFECTS�OF�PROLONGED�DRY�PERIODS��BECAUSE� 
WATER�REMAINS�AVAILABLE�AT�A�LEVEL�THAT�CAN�BE�REACHED�BY�THE�ROOT�SYSTEMS�OF�RIPARIAN�VEGETATION��� 
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&OR�EXAMPLE��A�FLOOD�IN�/CTOBER������EXPANDED�THE�SPATIAL�EXTENT�OF�PERENNIAL�FLOW�INTO������ 
�3TROMBERG�ET�AL������	���3TREAM�EVOLUTION�IN�REACHES�"�THROUGH�%��ALL�WITH�ESSENTIALLY�PERENNIAL� 
FLOW��HAS�REACHED�THE�POINT�WHERE�VEGETATION�CAPTURES�SEDIMENTS�THAT�RESULT�IN�RELATIVELY�RAPID� 
AGGRADATION�OF�THE�FLOODPLAIN��CAPTURED�UNDER�ITEMS���AND����OF�THE�0&#�ASSESSMENT��SEE�&IGURE� 
�	��DEVELOPMENT�OF�CHANNEL�CHARACTERISTICS��ITEM��	��AND�MORE�FREQUENT�FLOODPLAIN�INUNDATION� 
�ITEM��	���� 

,ARGE�WOOD�IS�IMPORTANT�FOR�DISSIPATING�ENERGY�IN�THE�3AN�0EDRO�2IVER�SYSTEM��AND�THE�&REMONT� 
COTTONWOOD�STANDS�WILL�BE�AN�IMPORTANT�SOURCE�OF�LARGE�WOODY�MATERIAL�FOR�DECADES�TO�COME� 
�CHECKLIST�ITEMS���AND����OF�THE�0&#�ASSESSMENT	���/RGANIC�MATTER�THAT�FORMS�FROM�LARGE�AMOUNTS� 
OF�BURIED�PLANTS��DEAD�WOOD��AND�LITTER�WILL�INCREASE�FLOODPLAIN�CAPACITY�TO�PROVIDE�STORED�WATER� 
FOR�PLANT�GROWTH�AND�RIVER�FLOW�IN�DRY�PERIODS���3OILS�WITH�LARGE�AMOUNTS�OF�ORGANIC�MATERIAL�HAVE� 
THE�ABILITY�TO�STORE�AND�SLOWLY�RELEASE�MUCH�LARGER�VOLUMES�OF�WATER�OVER�TIME�THAN�JUST�MINERAL� 
SOIL�ALONE��(UDSON�����	 ���4HIS�RESERVOIR�OF�WATER�IN�THE�SOIL�IS�NOT�JUST�THEORETICAL��VOLUMES�CAN� 
BE�ESTIMATED�BASED�ON�THE�DEPTH��THICKNESS	��WIDTH��EXTENT	��EFFECTIVE�FIELD�POROSITY��AND�ORGANIC� 
CONTENT�OF�THE�YOUNGER�ALLUVIUM��(OLOCENE�DEPOSITS	�WITHIN�THE�302.#!���/VER�TIME��THIS� 
STORAGE�WILL�PROVIDE�MORE�WATER�TO�THE�CHANNEL��INCREASE�THE�GROWING�PERIOD��AND�POTENTIALLY�HELP� 
INCREASE�THE�LENGTH�OF�PERENNIALLY�WETTED�CHANNEL�AND�DURATION�OF�STREAM�FLOW�IN�INTERMITTENT� 
REACHES���"OTH�GROUNDWATER�CONTRIBUTION�FROM�THE�REGIONAL�AQUIFER�AND�STORED�WATER�FROM�FLOODS� 
ARE�NEEDED�TO�SUSTAIN�BASE�FLOWS�� 

4HE�EXTENSIVE�AREAS�OF�COTTONWOOD��ALONG�WITH�'OODDING�S�WILLOW��ASH��OTHER�TREES��AND�SACATON�� 
AIDED�THE�PROCESS�OF�FLOODPLAIN�AGGRADATION�AND�CHANNEL�DEVELOPMENT�AND�WILL�CONTINUE�TO�BE� 
ESSENTIAL�GIVEN�THE�HIGH�ENERGIES�ASSOCIATED�WITH�FLOOD�EVENTS���-UCH�OF�THE�DESIRED�CHANNEL� 
NARROWING�AND�SEDIMENT�CAPTURE�IS�NOW�BEING�DONE�WITH�SEEP�WILLOW�AND�BULRUSH�IN�COMBINATION� 
WITH�LARGE�AND�COARSE�WOOD���3EEP�WILLOW�AND�BULRUSH�CAN�SPREAD�RAPIDLY�WHEN�WELL�ESTABLISHED� 
AND�FORM�WELLDEVELOPED�COMMUNITIES�THAT�PROTECT�THE�BANKS�FROM�EROSION��CAPTURE�SEDIMENTS� 
AND�ORGANIC�MATERIALS��AND�BUILD�BANKS��THEREBY�NARROWING�THE�CHANNEL���!S�THE�CHANNEL�NARROWS�� 
LESS�WATER�IS�NEEDED�TO�FILL�THE�CHANNEL�AND�INUNDATE�PORTIONS�OF�THE�FLOODPLAIN�WHERE�WATER�CAN� 
INFILTRATE�FLOODPLAIN�SOILS�AND�RECHARGE�THE�FLOODPLAIN�AQUIFER���4HE�LARGE��STRONG�COTTONWOOD�TREES� 
AND�'OODDING�S�WILLOW�PROVIDE�THE�OVERALL�ENVIRONMENT�WHERE�THE�UNDERSTORY�SPECIES�CAN� 
CONTRIBUTE�TO�MAINTAINING�THE�CHANNEL�S�DIMENSION��PATTERN��AND�PROFILE���2IPARIAN�DEVELOPMENT� 
LARGELY�OCCURS�NEAR�THE�TOP�OF�THE�BANKS�BY�COTTONWOOD��WILLOW��AND�OTHER�TREES�ALONG�WITH�SEEP� 
WILLOW��AND�SOMETIMES�WITHIN�THE�ACTIVE�CHANNEL�BY�SEEP�WILLOW��BULRUSH��AND�OTHER�HERBACEOUS� 
STABILIZERS���� 

7ITHOUT�COTTONWOOD�TREES�AND�'OODDING�S�WILLOW�PROVIDING�LARGE�PIECES�OF�DEAD�WOOD�AND� 
STRONG�LIVING�ROOTS��THE�3AN�0EDRO�2IVER�WOULD�SIMPLY�HAVE�A�BROADER�FLAT�SAND�BED��WITH�FEW�OR� 
NONE�OF�THE�ASSOCIATED�VALUES�THAT�LED�TO�THE�DESIGNATION�OF�THE�302.#!���4HE�SAME�AMOUNT�OF� 
WATER�WOULD�FLOW�THROUGH�THE�SYSTEM��BUT�RATHER�THAN�PART�OF�IT�BEING�CAPTURED�IN�THE�FLOODPLAIN� 
AND�SLOWLY�RELEASED��IT�WOULD�PASS�THROUGH�THE�SYSTEM��SIMILAR�TO�MOST�OTHER�LARGE�RIVERS�IN� 
!RIZONA���4HE�3AN�0EDRO�2IVER�IS�MORE�THAN�JUST�THE�WATER�THAT�FLOWS�IN�ITS�CHANNEL��IT�IS�PART�OF�A� 
COMPLETE�ECOSYSTEM�THAT�REQUIRES�ALL�THE�PIECES�TO�BE�IN�PLACE�IN�ORDER�TO�FUNCTION�� 

4HE�CURRENT�COTTONWOOD�GALLERIES�IN�REACHES�RATED�0&#�ARE�PRIMARILY�FULLY�STOCKED�STANDS�OF� 
MATURE�TREES�AND�SINCE�THE�RATE�OF�CHANNEL�MIGRATION�IS�LOWER�NOW�THAN�BEFORE�THE�GALLERIES�WERE� 
ESTABLISHED��THERE�IS�LESS�AREA�FOR�ESTABLISHMENT�OF�NEW�TREES�FROM�SEED���#OTTONWOOD�TREES�ARE� 
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VULNERABLE�TO�WILDFIRE��EVIDENCED�BY�AREAS�WHERE�COTTONWOOD�GALLERIES�WERE�LOST�IN�RELATIVELY� 
RECENT�FIRES�� 

Issues 

-ISUNDERSTANDING�ABOUT�THE�ROLE�OF�COTTONWOOD�TREES�AND�OTHER�VEGETATION�IN�STREAM�EVOLUTION� 
AND�RECOVERY�WAS�REVEALED�IN�ONGOING�DISCUSSIONS�WITH�THE�PUBLIC�AND�",-�PARTNERS�CONCERNING� 
THE�3AN�0EDRO�2IVER���3OME�PEOPLE�QUESTIONED�THE�IMPORTANCE�OF�COTTONWOOD�TREES�AND�WHETHER�IT� 
WOULD�BE�BETTER�TO�REMOVE�THE�TREES�TO�REDUCE�THE�AMOUNT�OF�EVAPOTRANSPIRATION�THAT�OCCURS���4HE� 
THOUGHT�IS�THAT�MORE�WATER�WOULD�BE�AVAILABLE�TO�THE�RIVER�IF�THE�TREES�AND�OTHER�VEGETATION�WERE� 
NOT�USING�UP�SO�MUCH�GROUNDWATER���4HIS�WAS�A�SIMILAR�CONCERN�ON�MANY�STREAMS�IN�THE�WESTERN� 
5NITED�3TATES�IN�THE�MIDDLE�PART�OF�THE���TH�CENTURY�WHEN�MAJOR�EFFORTS�WERE�UNDERTAKEN�TO� 
REMOVE�COTTONWOOD�AND�WILLOW�FROM�STREAMBANKS���.ORMALLY��THE�TREES�AND�SHRUBS�WERE�SPRAYED� 
WITH�HERBICIDES�AND�AS�THEY�DIED��THEIR�ROOTS�LOST�THE�NEEDED�STRENGTH�TO�HOLD�THE�BANKS�IN�PLACE�� 
AND�SO�MANY�STREAMS�EITHER�WIDENED�OR�DOWNCUT�DURING�SUBSEQUENT�PERIODS�OF�HIGH�FLOW��� 
!DDITIONALLY��MANY�MILES�OF�STREAMS�WERE�STRAIGHTENED�TO�EITHER�MAKE�FARMING�OPERATIONS�EASIER� 
OR�TO�DRAIN�WET�AREAS���-ANY�STREAMS�DOWNCUT�AS�A�RESULT�OF�THESE�PRACTICES�AND�THE�VALUES�BEING� 
SOUGHT�BY�THE�LANDOWNERS�AND�MANAGERS�WERE�LOST���.OT�UNTIL�THE�LATTER�PART�OF�THE�CENTURY�DID� 
SCIENTISTS�AND�RIPARIAN�MANAGEMENT�PRACTITIONERS�BEGIN�TO�UNDERSTAND�AND�TEACH�THE�VALUE�OF� 
RIPARIAN�AREAS�AND�THE�KEY�ROLE�THAT�VEGETATION�PLAYS�ON�MANY�STREAM�TYPES���)T�IS�UNDENIABLE�THAT� 
TREES�USE�WATER��EVAPOTRANSPIRATION	��HOWEVER��IT�IS�ALSO�TRUE�THAT�RIPARIAN�VEGETATION�AIDS�IN� 
FLOODPLAIN�DEVELOPMENT��DISSIPATES�STREAMFLOW�ENERGY��AND�PROVIDES�ORGANIC�MATTER�WHICH� 
FACILITATES�FLOOD�WATER�STORAGE����-ORE�IMPORTANTLY��THESE�ARE�ALSO�THE�CONDITIONS�UPON�WHICH�THE� 
302.#!�WAS�ESTABLISHED���� 

!NOTHER�ISSUE�IS�RELATED�TO�THE�FACTORS�THAT�PERMIT�ESTABLISHMENT�OF�NEW�COHORTS��OR�GALLERIES��OF� 
COTTONWOOD�TREES���3OME�MEMBERS�OF�THE�'ILA�$ISTRICT�INTERDISCIPLINARY�TEAM�QUESTIONED�WHY�OLD� 
GALLERIES�OF�COTTONWOOD�TREES�DID�NOT�HAVE�ANY�YOUNG�SEEDLINGS���4HE�QUESTION�ILLUSTRATES�SOME� 
FUNDAMENTAL�MISUNDERSTANDINGS�CONCERNING�THE�PROCESSES�THAT�AFFECT�COTTONWOOD�RECRUITMENT��� 
3IMPLY�PUT��COTTONWOOD�TREES�ARE�A�DISTURBANCEDEPENDENT�SPECIES���/VERBANK�FLOODING�IS�THE� 
PRIMARY�DISTURBANCE�THAT�GENERATES�ESTABLISHMENT�OF�A�NEW�COTTONWOOD�GALLERY���%STABLISHMENT�OF� 
SEEDLINGS�WITHIN�AN�EXISTING�COTTONWOOD�GALLERY�IS�RARE��BECAUSE�SEEDLINGS�HAVE�DIFFICULTY� 
SURVIVING�UNDER�THE�SHADY�CANOPY�OF�OLDER�TREES��HAVE�TROUBLE�COMPETING�WHERE�GRASS�AND�OTHER� 
HERBACEOUS�VEGETATION�IS�ALREADY�ESTABLISHED��AND�HAVE�VERY�SPECIFIC�SOILMOISTURE�REQUIREMENTS�� 
WHICH�ARE�TYPICALLY�SATISFIED�BY�CERTAIN�FLOODS���9OUNG�COTTONWOOD�TREES�WITHIN�OLDER�GALLERIES� 
RARELY�ESTABLISHED�FROM�SEEDS��TYPICALLY�THEY�FORM�FROM�ROOT�SPROUTING�� 

3INCE�THE�PIONEERING�WORK�OF�%VERITT������	��RIPARIAN�ECOLOGISTS�AND�FLUVIAL�GEOMORPHOLOGISTS� 
HAVE�LONG�RECOGNIZED�THAT�LARGE�RIPARIAN�TREES��ESPECIALLY�COTTONWOOD�TREES��TEND�TO�ESTABLISH�IN� 
EQUALAGED�COHORTS��WHICH�MATURE�INTO�EQUALAGED�GALLERIES���%STABLISHMENT�TYPICALLY�RESULTS�FROM� 
THE�RELATIVELY�RARE�COINCIDENCE�OF�SEVERAL�FACTORS����	�A�FLOOD�THAT�OCCURS�COINCIDENT�WITH�OR� 
IMMEDIATELY�PRIOR�TO�SEED�RELEASE����	�A�FLOOD�THAT�DEPOSITS�SEDIMENT�ON�A�FLOODPLAIN�TO�CREATE�A� 
BARE�MINERAL�SURFACE�TO�SERVE�AS�A�SEED�BED��DEVOID�OF�OR�LIGHTLY�COVERED�WITH�COMPETING� 
HERBACEOUS�VEGETATION����	�A�FLOOD�THAT�RECHARGES�A�SHALLOW�ALLUVIAL�AQUIFER��WHICH�PROVIDES� 
NECESSARY�MOISTURE�TO�SEEDLINGS��AND��� �MOIST�POSTGERMINATION�CONDITIONS�THAT�PERMIT�GROWTH�OF� 
THE�ROOTS�OF�SEEDLINGS�TO�KEEP�PACE�WITH�THE�DECLINE�OF�THE�WATER�TABLE�DURING�THE�FIRST�AND�SECOND� 
GROWING�SEASONS���4HE�COINCIDENCE�OF�THESE�CONDITIONS�IS�RARE��AND�RESEARCHERS��(UPP�AND� 
/STERKAMP�������3TROMBERG�ET�AL��������������*OHNSON�������3COTT�ET�AL��������������3HAFROTH�ET� 
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AL��������'ONZALEZ�����A������B	�HAVE�FOUND�THAT�RECRUITMENT�OF�NEW�COHORTS�OF�COTTONWOOD� 
TREES�TYPICALLY�OCCURS��ON�AVERAGE��ONCE�EVERY���������OR�MORE�YEARS���� 

)N�PERHAPS�THE�MOST�GEOGRAPHICALLY�RELEVANT�STUDY�OF�COTTONWOOD�GERMINATION��3TROMBERG������	� 
REVIEWED�THE�ESTABLISHMENT�OF�&REMONT�COTTONWOOD�ALONG�THE�UPPER�3AN�0EDRO�2IVER�THROUGH�THE� 
302.#!���3HE�NOTED�THAT�FROM�THE�����S�THROUGH�THE�����S��FLOOD�EVENTS�THAT�GENERATED� 
ESTABLISHMENT�OF�NEW�COHORTS�OF�COTTONWOOD�TREES�OCCURRED��ON�AVERAGE��LESS�THAN�ONCE�PER� 
DECADE��AND�ONLY�IN�THE�����S�WAS�THERE�MORE�THAN�ONE�ESTABLISHMENT�EVENT�PER�DECADE���$URING� 
THE�����S�AND�����S��THERE�WERE���AND���RECRUITMENT�EVENTS�PER�DECADE��RESPECTIVELY��3TROMBERG� 
����	���(OWEVER��EVEN�THOUGH�THE���YEAR�INTERVAL�FROM�����S�THROUGH�����S�HAD�MORE�FREQUENT� 
ESTABLISHMENT�EVENTS�THAN�THE�PRIOR����YEARS��THE�SPATIAL�AREA�OF�GALLERIES�ESTABLISHED�SINCE������IS� 
LESS�THAN�THAT�ESTABLISHED�PRIOR�TO��������4HE�DECREASE�IN�SPATIAL�AREA�IS�DIRECTLY�RELATED�TO�THE� 
CHANGE�IN�CHANNEL�EVOLUTIONARY�PROCESSES�IN�THE�����S���(EREFORD������	�DEMONSTRATED�THROUGH� 
STUDY�OF�A�TIME�SERIES�OF�AERIAL�PHOTOGRAPHS�THAT�THE�3AN�0EDRO�2IVER�FLOODPLAIN�WAS�EVOLVING� 
PRIMARILY�THROUGH�LATERAL�MIGRATION��I�E���CHANNEL�MEANDERING 	�UNTIL�THE�����S�AND�HAS�BEEN� 
EVOLVING�THROUGH�VERTICAL�AGGRADATION��I�E���BY�STORAGE�OF�SUSPENDED�SEDIMENT�ON�THE�FLOODPLAIN	� 
AND�CHANNEL�NARROWING�SINCE�THE�����S���#ONSEQUENTLY�WHEN�THE�ACTIVE�CHANNEL�WAS�WIDE��AND� 
THE�CHANNEL�MEANDER�RATE�WAS�HIGH��THE�SPATIAL�EXTENT�OF�NEWLYFORMED�GALLERIES�WAS�RELATIVELY� 
LARGE���"UT�WHEN�THE�WIDTH�OF�THE�ACTIVE�CHANNEL�DECREASED��THE�CHANNEL�MEANDERED�LITTLE��AND�THE� 
FLOODPLAIN�AGGRADED�VERTICALLY�BY�CAPTURING�SEDIMENT��NEWLYFORMED�GALLERIES�WERE�RELATIVELY� 
SMALL�AND�TENDED�TO�OCCUR�IN�VERY�NARROW�BANDS�ALONG�THE�NARROWING�CHANNEL�� 

4HE�.234�BELIEVES�THAT�THE�SMALLER�SIZE�OF�GALLERIES�SINCE�THE�����S�CREATES�THE�ILLUSION�OF�LOWER� 
COTTONWOOD�ESTABLISHMENT���)N�TRUTH��THERE�HAVE�BEEN�MORE�FREQUENT�ESTABLISHMENT�EVENTS�SINCE� 
THE�����S�THAN�IN�THE�DECADES�EARLIER��&IGURE�����3TROMBERG�����	�� 
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)LJXUH������&ROM�THE�����S�THROUGH�THE�����S��FLOOD�EVENTS�THAT�GENERATED�ESTABLISHMENT�OF�NEW� 
COHORTS�OF�COTTONWOOD�TREES�OCCURRED�ON�AVERAGE�ONCE�PER�DECADE��AND�ONLY�IN�THE�����S�WAS�THERE� 
MORE�THAN�ONE�ESTABLISHMENT�EVENT�PER�DECADE��FROM�3TROMBERG������	 ���$URING�THE�����S�AND� 
����S��THERE�WERE���AND���RECRUITMENT�EVENTS�PER�DECADE��RESPECTIVELY��FROM�3TROMBERG�����	��� 
(OWEVER��EVEN�THOUGH�THE���YEAR�INTERVAL�FROM�����S�THROUGH�����S�HAD�MORE�FREQUENT� 
ESTABLISHMENT�EVENTS��THE�SPATIAL�AREA�OF�GALLERIES�ESTABLISHED�SINCE�THE�����S�IS�LESS�THAN�THAT� 
ESTABLISHED�PRIOR�TO�THE�����S���4HE�DECREASE�IN�SPATIAL�AREA�IS�DIRECTLY�RELATED�TO�THE�CHANGE�IN� 
CHANNEL�EVOLUTIONARY�PROCESSES�AT�ABOUT�THIS�TIME���!S�(EREFORD��������PP������	�DEMONSTRATED� 
THROUGH�STUDY�OF�A�TIME�SERIES�OF�AERIAL�PHOTOGRAPHS��THE�3AN�0EDRO�FLOODPLAIN�WAS�EVOLVING� 
PRIMARILY�THROUGH�LATERAL�MIGRATION��I�E���CHANNEL�MEANDERING	�UNTIL�THE�����S�AND�HAS�BEEN� 
EVOLVING�THROUGH�VERTICAL�AGGRADATION��I�E���BY�STORING�SUSPENDED�SEDIMENT�ON�THE�FLOODPLAIN	�AND� 
CHANNEL�NARROWING�SINCE�THE�����S���� 

� 

� 

� 

� 

!N�INDIVIDUAL�GALLERY�TYPICALLY�DOES�NOT�CONTAIN�A�BROAD�RANGE�OF�AGE�CLASSES���4HE�NORM�IS�FOR� 
EACH�GALLERY�TO�HAVE�AN�EQUALAGE�COHORT���(OWEVER��A�DETERMINATION�OF�AGECLASS�STRUCTURE�IS�NOT� 
MADE�AT�THE�SCALE�OF�AN�INDIVIDUAL�GALLERY���)NSTEAD��THE�AGE�OF�EACH�GALLERY�IS�AGGREGATED�AT�THE� 
REACH�SCALE��&IGURES���A�AND���B	�TO�DETERMINE�THE�STRUCTURE�OF�AGE�CLASSES�WHEN�ASSESSING�ITEM��� 
OF�THE�0&#�CHECKLIST���� 
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)LJXUH���D���-ATURE�COTTONWOOD�TREES�OF�APPROXIMATELY� 
EQUAL�AGE�LINE�BOTH�BANKS�OF�THE�3AN�0EDRO�2IVER�A�FEW� 
HUNDRED�METERS�DOWNSTREAM�OF�"OQUILLAS�7ASH�IN�REACH� 
'���4HESE�MATURE�TREES�ALL�HAVE�FULL�CANOPIES��BROAD�� 
THICK�BRANCHES��AND�LARGE�DIAMETER�TRUNKS�� 

)LJXUH���E���!N�EQUALAGE�STAND�OF�YOUNG�COTTONWOOD� 
TREES�OCCURS�ON�THE�STREAMBANK�IN�REACH�'���4HIS�GALLERY� 
IS�MUCH�YOUNGER�THAN�THE�ONE�DEPICTED�IN�&IGURE���A��AS� 
SUGGESTED�BY�THE�SHORTER�TREE�HEIGHT��NARROWER�CROWN� 
PROFILE��THINNER�BRANCHES��AND�SMALLER�TRUNK�DIAMETER���� 

Management Considerations 

)N�MANY�REACHES��COTTONWOOD�TREES�ARE�AT�OR�NEAR�MAXIMUM�STOCKING��SO�THE�MANAGEMENT�CONCERN� 
IS�TAKING�CARE�OF�EXISTING�COTTONWOOD�TREES��4HERE�WILL�BE�NATURAL�MORTALITY�FROM�INSECTS��DISEASE�� 
AND�BEAVER��THESE�GENERALLY�SHOULD�BE�ALLOWED�TO�CONTINUE�WITH�NATURAL�PROCESSES�AND�OUTCOMES�� 
(OWEVER��TO�THE�EXTENT�PRACTICAL��PRESERVATION�AND�PROTECTION�OF�EXISTING�COTTONWOOD�GALLERIES� 
SHOULD�BE�A�PART�OF�A�VEGETATION�MANAGEMENT�PLAN��AND�WELLDEVELOPED�FUELS�AND�WILDFIRE� 
MANAGEMENT�PLANS��SEE�&IRE�AND�&UELS�-ANAGEMENT�BELOW	���4HE�PROTECTION�OF�COTTONWOOD�TREES� 
IS�DEFINITELY�IMPORTANT�IN�REACHES�WITH�A�FUNCTIONAL�STATUS�OF�&!2��BECAUSE�THESE�REACHES�IN� 
PARTICULAR��ARE�DEPENDENT�ON�COTTONWOOD�TREES��LIVING�AND�DEAD	 �FOR�ENERGY�DISSIPATION�� 
STREAMBANK�PROTECTION��AND�FLOODWATER�CAPTURE�AND�STORAGE�� 

&IRES�HAVE�LOCALLY�REDUCED�THE�EXTENT�OF�SOME�COTTONWOOD�GALLERIES�IN�REACH�"��BUT�RECRUITMENT�OF� 
NEW�COTTONWOODS�IS�UNLIKELY�IN�THIS�REACH�GIVEN�THE�LOW�RATES�OF�CHANNEL�MEANDERING�AND�THE� 
EXTENSIVE�STANDS�OF�SACATON�AND�*OHNSON�GRASS���3OME�COTTONWOOD�TREES�ARE�SHOWING�SIGNS�OF� 
STRESS�IN�REACHES�(��DEAD�TOPS	 ���'ROUNDWATER�DATA�IS�NECESSARY�TO�DETERMINE�THE�CAUSE��SO�THE� 
APPROPRIATE�MANAGEMENT�ACTIONS�CAN�BE�IDENTIFIED���2ECRUITMENT�OF�COTTONWOOD�TREES�IS�FAILING�IN� 
REACH�*�BECAUSE�OF�BROWSING�FROM�TRESPASS�LIVESTOCK��� 

/LYHVWRFN�,PSDFWV� 

Findings/Observations 

/NE�OF�THE�MAJOR�DECISIONS�MADE�IN������THROUGH�302.#!�S�ORIGINAL�PLAN�WAS�TO�EXCLUDE� 
LIVESTOCK�GRAZING�FROM�AREAS�ALONG�THE�RIVER���!N�EXTENSIVE�COLLECTION�OF�PHOTOGRAPHS�TAKEN�ALONG� 
THE�RIVER�IN�THE�SUMMER�OF������CLEARLY�DEMONSTRATE�A�RIVER�WITH�VERY�LITTLE�RIPARIAN�VEGETATIVE� 
COVER�AND�DEGRADED�CHANNEL�CONDITIONS���#OTTONWOOD�TREES�HAD�BECOME�WELL�ESTABLISHED�ALONG� 
MOST�OF�THE�RIVER�S�LENGTH�AND�ALTHOUGH�SOME�CHANNEL�DEFINITION�WAS�FORMING��MOST�REACHES� 
CONTINUED�TO�BE�CHARACTERIZED�BY�AN�OVERLY�WIDE�AND�FLAT�CHANNEL���3OME�'OODDING�S�WILLOW�AND� 
SEEP�WILLOW�ARE�VISIBLE�IN�PHOTOS��BUT�ARE�NOT�ABUNDANT���,ITTLE�HERBACEOUS�VEGETATION�IS�EVIDENT� 
IN�THE������PHOTOS��AND�WHAT�IS�THERE�TENDED�TO�BE�VERY�LOWGROWING�FORMS��OR�FORBS�THAT�MAY�NOT� 
HAVE�BEEN�PALATABLE�TO�LIVESTOCK���)T�IS�LIKELY�THAT�THE�SOURCE�OF�LIVESTOCK�WATER�PRIMARILY�CAME� 
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FROM�THE�RIVER�ITSELF��SO�THE�HERBACEOUS�VEGETATION�THAT�EXISTED�WAS�GRAZED�AND�TRAMPLED�MULTIPLE� 
TIMES�EACH�YEAR���4HIS�KEPT�THESE�PLANTS�IN�A�STATE�OF�VERY�LOW�VIGOR���)N�THAT�STATE��EVEN�A�FEW� 
COWS�THROUGHOUT�THE�RIVER�CORRIDOR�COULD�KEEP�THE�VEGETATION�IN�POOR�CONDITION���!FTER�LIVESTOCK� 
REMOVAL��REPEATED�PHOTOGRAPHS�DOCUMENT�A�RAPID�INCREASE�IN�COTTONWOOD�AND�WILLOW�SPECIES� 
ALONG�MUCH�OF�THE�RIVER���2ELEASE�FROM�THE�EFFECTS�OF�CONTINUOUS�GRAZING�ALSO�RESULTED�IN� 
COLONIZATION�BY�IMPORTANT�WOODY�SHRUBS�AND�HERBACEOUS�SPECIES�INCLUDING�SEEP�WILLOW��BULRUSH�� 
AND�OTHER�STRONGLY�ROOTED�RIPARIAN�SPECIES���� 

!�KEY�FINDING�OF�THIS�ASSESSMENT��HOWEVER��IS�THAT�WHILE�THE�",-�HAS�MADE�EFFORTS�TO�ELIMINATE� 
USE�BY�TRESPASS�LIVESTOCK�IN�THE�302.#!��IT�IS�STILL�OCCURRING�AND�TO�SOME�DEGREE�RETARDING� 
RECOVERY�OF�SECTIONS�OF�THE�RIVER���5NAUTHORIZED�GRAZING�WAS�FOUND�ALL�ALONG�THE�RIVER��BUT�THE� 
DETRIMENTAL�IMPACTS�WERE�MORE�VISIBLE�IN�LOCALIZED�AREAS�AND�WITHIN�CERTAIN�REACHES��SEE� 
!PPENDIX�$	���4HIS�PROVIDES�EVIDENCE�THAT�THE�RIPARIAN�AREA�IS�NOT�YET�TO�A�POINT��OVERALL��THAT� 
LIVESTOCK�GRAZING�COULD�BE�PERMITTED�ALONG�THE�3AN�0EDRO�2IVER�WITHOUT�RETARDING�IMPROVEMENT� 
OR�EVEN�CAUSING�IMPAIRMENT���%XPANSION�OF�THE�RIPARIAN�VEGETATION�HAS�REACHED�THE�POINT�WHERE� 
RAPID�CHANGE�IS�POSSIBLE�IN�MANY�PLACES��HOWEVER��LOW�AMOUNTS�OF�UNMANAGED�GRAZING�IS� 
IMPACTING�DEVELOPMENT�OF�VIGOROUS�STABILIZING�RIPARIAN�COMMUNITIES�WHERE�LIVESTOCK�ACCESS�THE� 
STREAMSIDE�AREA���4HE�DAMAGING�IMPACT�OBSERVED�WAS�OCCURRING�BOTH�FROM�LIVESTOCK�FORAGING�AND� 
ALSO�BY�LIVESTOCK�TRAMPLING�WHICH�CAN�DESTABILIZE�STREAMBANKS�AND�SHEAR�PLANT�RHIZOMES���/N� 
REACH�*��WHICH�IS�&!2�WITH�A�DOWNWARD�TREND��LIVESTOCK�USE�ON�COTTONWOOD�REGENERATION�WAS� 
IDENTIFIED�AS�A�SIGNIFICANT�MANAGEMENT�ISSUE�THAT�WAS�RETARDING�RECOVERY�� 

Issues 

4RESPASS�LIVESTOCK�IS�AN�ISSUE�ALONG�THE�RIVER�CORRIDOR�THROUGHOUT�THE�302.#!���AND�EVEN� 
THOUGH�ONLY�A�SMALL�NUMBER�OF�ANIMALS�USE�THE�AREAS�ALONG�THE�RIVER��THAT�LIVESTOCK�USE�IS� 
UNAUTHORIZED����!T�SOME�TIMES�OF�THE�YEAR��THE�RIPARIAN�VEGETATION�GROWING�ON�THE�LOW�BARS� 
ADJACENT�TO�THE�RIVER�IS�ESSENTIALLY�THE�ONLY�GREEN�FORAGE�AVAILABLE�THUS�ATTRACTING�COWS��AND�WATER� 
IS�ALWAYS�AN�ATTRACTANT�IN�AREAS�WHERE�IT�IS�IN�SHORT�SUPPLY���!LTHOUGH�THE�AREA�BEING�AFFECTED�BY� 
UNAUTHORIZED�GRAZING�IS�QUITE�SMALL�IN�RELATION�TO�THE�OVERALL�AREA��IN�SOME�SECTIONS�IT�IS�CLEARLY� 
HAVING�SOME�EFFECT�ON�RECOVERY���5NAUTHORIZED�LIVESTOCK�GRAZING�IS�RETARDING�THE�RECOVERY�OF� 
SECTIONS�OF�THE�RIVER��AND�NEEDS�TO�BE�ELIMINATED��4HERE�IS�ALSO�BROWSING�AND�GRAZING�BY�DEER�� 
WILD�PIGS��AND�OTHER�WILD�HERBIVORES��BUT�THESE�IMPACTS�WERE�CONSIDERED�MINIMAL�BY�THE�.234�AT� 
THIS�TIME��AND�NOT�INFLUENCING�RECOVERY�� 

Management Considerations 

%LIMINATE�TRESPASS�LIVESTOCK�IN�THE�RIVER�CORRIDOR�TO�PROVIDE�THE�MAXIMUM�OPPORTUNITY�FOR� 
CONTINUED�IMPROVEMENT�AND�EVOLUTION�OF�THE�RIVER���4HIS�IS�A�HIGH�PRIORITY�IN�REACHES�"��$�AND�*�� 
AND�A�MEDIUM�PRIORITY�IN�REACHES�#�AND�&��!PPENDIX�$	��"ASED�ON�THE�0&#�ASSESSMENT�FINDINGS�� 
THE�RIPARIAN�CORRIDOR�AND�RIVER�ARE�NOT�YET�TO�A�POINT��OVERALL��THAT�LIVESTOCK�GRAZING�COULD�BE� 
PERMITTED�ALONG�THE�3AN�0EDRO�2IVER�WITHOUT�RETARDING�IMPROVEMENT�OR�EVEN�CAUSING�IMPAIRMENT��� 

��4HE�RIVER�CORRIDOR�IS�NOT�A�PART�OF�THE�THREE�",-�ALLOTMENTS�WHERE�LIVESTOCK�GRAZING�IS�AUTHORIZED�TO�OCCUR�IN�THE� 
.#!��'RAZING�IS�AUTHORIZED�ON�THE�PRIVATE�LAND�WITHIN�THE�RIVER�CORRIDOR��HOWEVER��THAT�ALLOTMENT�IS�NOT�CURRENTLY� 
GRAZED�AND�HAS�NOT�BEEN�IN�MANY�YEARS��� 
��.#!�STAFF�HAS�MADE�EFFORTS�TO�CONTROL�UNAUTHORIZED�USE�IN�THE�RIVER�CORRIDOR��BUT�MORE�NEEDS�TO�BE�DONE�AND�3TATE� 
/FFICE�SUPPORT�IS�REQUIRED�FOR�RESOLUTION�OF�THIS�ISSUE�� 
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5SE�THIS�INFORMATION�ALONG�WITH�OTHER�DATA�AND�PERSPECTIVES�WHEN�REEVALUATING�GRAZING�USE�IN� 
THE�302.#!�DURING�THE�2-0�REVISION�PROCESS�� 
� 
� 
7DPDULVN��6DOWFHGDU�� 

Findings/Observations 

4AMARISK�IS�AN�AGGRESSIVE�NONNATIVE�SPECIES�THAT�OCCURS�ACROSS�MUCH�OF�THE�WESTERN�5NITED��� 
3TATES���)T�OFTEN�OUTCOMPETES�NATIVE�VEGETATION�AND�IS�EXTREMELY�DIFFICULT�TO�CONTROL�THROUGH� 
MECHANICAL�OR�CHEMICAL�MEANS��4AMARISK�IS�FOUND�THROUGHOUT�THE�3AN�0EDRO�2IVER�WITHIN� 
302.#!�WITH�INCREASING�POPULATIONS�AND�DENSITY�SOUTH�TO�NORTH���)T�IS�FOUND�ONLY�OCCASIONALLY�IN� 
THE�UPPERMOST�REACHES��IN�PART�DUE�TO�AGGRESSIVE�CONTROL�EFFORTS�BY�",-�AND�PARTNERS���)N�THE� 
LOWEST�SECTIONS�OF�THE�302.#!��TAMARISK�WILL�POTENTIALLY�DISPLACE�MOST�OF�THE�WILLOW�AND� 
COTTONWOOD�OVER�TIME�WITHOUT�AGGRESSIVE�CONTROL��THIS�IS�DUE�TO�ITS�ABILITY�TO�SPREAD�RAPIDLY�AND� 
ITS�DEEP�ROOTS�THAT�CAN�TAP�INTO�WATER�TABLES�BEYOND�THE�REACH�OF�YOUNG�COTTONWOOD�AND�WILLOW�� 

4HE�'ILA�$ISTRICT�",-�HAS�AN�ACTIVE�AND�AGGRESSIVE�PLAN�AND�PROGRAM�FOR�MANAGING�TAMARISK��� 
&UNDAMENTALLY��THE�STRATEGY�ENTAILS�COMPLETE�CONTROL�AND�ELIMINATION�TO�THE�EXTENT�POSSIBLE�IN�THE� 
UPPER�REACHES���)N�THE�LOWER�REACHES��TAMARISK�IS�ELIMINATED�AS�FAR�NORTH�AS�IS�ECONOMICALLY� 
FEASIBLE��AT�SOME�POINT��POPULATIONS�OF�TAMARISK�ARE�SIMPLY�TOO�LARGE�AND�TOO�DIFFICULT�TO�ACCESS� 
AND�TREAT�ECONOMICALLY���4HIS�APPROACH�ALLOWS�FOR�PRIORITIZATION�OF�LIMITED�BUDGET�AND�STAFF�FOR� 
DOING�THE�WORK���)N�THE�LOWEST�END��THE�FOCUS�IS�ON�KEEPING�AREAS�AROUND�SPRINGS�OR�WETTER�AREAS� 
FREE�OF�TAMARISK�� 

%CONOMICS�ASIDE��THE�LONGER�TAMARISK�EXPANSION�CAN�BE�KEPT�AT�BAY��THE�HIGHER�THE�OPPORTUNITY� 
FOR�MORE�DESIRABLE�SPECIES�INCLUDING�VELVET�ASH�AND�COTTONWOOD�TO�OCCUPY�SITES�IF�WATER� 
AVAILABILITY�INCREASES�IN�THE�VARIOUS�SECTIONS�OF�THE�LOWER�RIVER���"EYOND�THAT��THE�QUESTION�ABOUT� 
THE�STRUCTURAL��ECOLOGICAL�AND�PHYSICAL�VALUE�OF�TAMARISK�COMPARED�TO�OTHER�VEGETATION�THAT�MIGHT� 
ESTABLISH�NEEDS�TO�BE�CONSIDERED���7HERE�CONDITIONS�ARE�SUITABLE�FOR�DESIRED�RIPARIAN�VEGETATION� 
AND�THE�TAMARISK�COMPONENT�IS�SMALL��COMPLETE�CONTROL�IS�POSSIBLE�AND�THE�EXPECTATION�IS�NO� 
REDUCTION�OF�PHYSICAL�FUNCTION���/N�THE�LOWER�REACHES��IN�PLACES��IT�IS�ONE�OF�THE�PRIMARY� 
STABILIZING�SPECIES�ABLE�TO�EXIST�WITH�THE�DEEPER�WATER�TABLES��IF�REMOVED��THERE�NEEDS�TO�BE� 
CONSIDERATION�OF�WHAT�WILL�REPLACE�IT���)N�PLACES�IN�THE�SOUTHWEST��TAMARISK�PROVIDES�SOME�HABITAT� 
FOR�SPECIES�LIKE�THE�3OUTHWESTERN�7ILLOW�&LYCATCHER��AN�ENDANGERED�SPECIES�� 

Issues 

4AMARISK�CANNOT�BE�COMPLETELY�ELIMINATED�FROM�THE�3AN�0EDRO�2IVER�GIVEN�ITS�WIDESPREAD� 
OCCURRENCE�AND�AGGRESSIVE�GROWTH�HABITS���4HE�CURRENT�302.#!�PLAN�FOR�MANAGING�THIS�SPECIES� 
RECOGNIZES�THIS��BUT�IT�IS�UNKNOWN�WHAT�LEVEL�OF�PUBLIC�KNOWLEDGE�AND�SUPPORT�EXISTS�FOR�THE� 
APPROACH�OUTLINED�IN�THE�PLAN��AND�WHETHER�IT�MIGHT�BE�POSSIBLE�TO�INCREASE�EFFORTS�AND�MONETARY� 
SUPPORT�WITH�HIGHER�LEVELS�OF�UNDERSTANDING�AND�SUPPORT�BY�PARTNERS���!T�ITS�WORST��THE�SPREAD�OF� 
TAMARISK�AND�THE�DISPLACEMENT�OF�NATIVE�SPECIES�COULD�GREATLY�DIMINISH�CURRENT�RIPARIAN� 
CONDITIONS��LEAVING�",-�UNABLE�TO�MEET�THE�LEGAL�MANDATE�TO�CONSERVE��PROTECT��AND�ENHANCE� 
RIPARIAN�AND�AQUATIC�VALUES��� 
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Management Recommendations 

4HE�.234�SUPPORTS�AND�ENDORSES�THE�EXISTING�302.#!�TAMARISK�MANAGEMENT�PLAN���3INCE� 
TAMARISK�INVASION�IS�GENERALLY�GREATEST�IN�THE�NORTHERN�REACHES�AND�DECREASES�UPSTREAM��THE� 
HIGHEST�PRIORITY�FOR�TREATMENT�IS�IN�REACHES�!�THROUGH�'��WITH�MEDIUM�PRIORITY�GIVEN�TO�REACHES�(� 
AND�)��!PPENDIX�$	��)N�THE�LOWER�REACHES��WHERE�THE�AMOUNT�OF�TAMARISK�IS�TREATABLE��ADDRESS� 
TAMARISK�IN�STAGES�SO�EXCESSIVE�BARE�BANKS�ARE�NOT�CREATED�ALL�AT�ONCE��AND�CONSIDER�PLANTING� 
COTTONWOOD�POLES�AND�WILLOW�CUTTINGS�ON�DRYER�SITES���4HE�DEPTH�OF�THE�PLANTING�HOLE�MUST�BE� 
SUFFICIENT�FOR�THE�LOWER�PORTION�OF�THE�PLANTED�CUTTING�TO�REMAIN�IN�CONTACT�WITH�GROUNDWATER� 
THROUGHOUT�THE�GROWING�SEASON��OR�REGULAR�WATERING�OF�THE�PLANTED�TREES�WOULD�BE�REQUIRED�� 

)LUH�DQG�)XHOV�0DQDJHPHQW� 

Findings/Observations 

&IRE�AND�FUELS�MANAGEMENT�WAS�ALMOST�A�CONTINUING�CONVERSATION�AMONG�INTERDISCIPLINARY�TEAM� 
MEMBERS�DURING�THE�ASSESSMENT���)N�SEVERAL�REACHES��THE�IMPACTS�OF�WILDFIRE�ON�COTTONWOOD�AND� 
OTHER�TREE�SPECIES�WAS�VERY�EVIDENT���,ARGE�AREAS�OF�WHAT�PREVIOUSLY�WERE�COTTONWOOD�GALLERIES� 
HAD�BURNED��AND�ONLY�A�FEW�TREES�OR�A�LINE�OF�SINGLE�TREES�ALONG�THE�RIVER�REMAINED���4HE�LOSS�OF� 
PATCHES�OF�TREES�DID�NOT�CAUSE�LARGE�SCALE�DESTABILIZATION�OF�BANKS�OR�OTHER�ADVERSE�EFFECTS�TO�THE� 
CHANNEL��BUT�RATHER�PROMOTED�HERBACEOUS�PLANTS�THAT�ALSO�STABILIZE�BANKS���(OWEVER��IT�IS�DESIRABLE� 
TO�MAINTAIN�THE�MAXIMUM�NUMBER�OF�COTTONWOOD�STANDS�TO�ACHIEVE�BOTH�RIPARIAN�FUNCTION�AND� 
ASSOCIATED�RESOURCE�VALUES�� 

-ATURE�COTTONWOOD�STANDS�ON�POSTENTRENCHMENT�TERRACES�WILL�NATURALLY�DECLINE�OVER�TIME�OWING� 
TO�NATURAL�SENESCENCE�AND�YIELD�PREDOMINANTLY�SACATON�TERRACES��&OGG�ET�AL������	���,OSS�TO� 
WILDFIRE�OR�PRESCRIBED�FIRE�WOULD�ACCELERATE�THAT�PROCESS�AS�WAS�OBSERVED�IN�THE�FIELD���!T�THE� 
SAME�TIME��THE�RISKS�OF�MAJOR�HIGHINTENSITY�WILDFIRES�ARE�GREAT�GIVEN�THE�OBSERVED�FUEL�LOADING�OF� 
SACATON�AND�MESQUITE�COMMUNITIES�WITHIN�THE�302.#!���� 

"ECAUSE�THE�302.#!�IS�A�RELATIVELY�NARROW�BAND�OF�PUBLIC�LAND��WILDFIRE�CAN�QUICKLY�SPREAD� 
FROM�PRIVATE�TO�PUBLIC�LANDS�AND�VICE�VERSA���4HIS�INCREASES�THE�RISK�AND�COMPLEXITY�OF�PRESCRIBED� 
FIRE�MANAGEMENT��WHILE�HIGHLIGHTING�THE�DANGERS�OF�WILDFIRES�TO�PROPERTY��LIVES��AND�THE�RIPARIAN� 
ECOSYSTEM�� 

Issues 

4HERE�IS�A�CONTINUING�HIGH�RISK�OF�LOSING�COTTONWOOD�GALLERIES�AND�TREES�FROM�WILDFIRE���)N� 
CONTRAST��LACK�OF�FIRE�CREATES�DECADENT�SACATON�GRASSLANDS�THAT�ARE�AT�LOW�VIGOR�AND�THREATENED�WITH� 
REPLACEMENT�BY�MESQUITE�OR�OTHER�LESS�DESIRABLE�SPECIES���,ACK�OF�VIGOR�AND�ROOT�GROWTH�ON� 
GRASSES�ON�THE�PREENTRENCHMENT�TERRACE�CAN�ALSO�ACCELERATE�INVASION�BY�MESQUITE���� 

Management Considerations 

&IRE�AND�FUELS�MANAGEMENT�IS�A�HIGH�PRIORITY�ON�REACHES�!�THROUGH�$�AND�&�THROUGH�)��A�MEDIUM� 
PRIORITY�ON�REACH�%��AND�A�LOW�PRIORITY�ON�REACH�*��!�COMPREHENSIVE�PUBLIC�PRIVATE�APPROACH� 
SHOULD�BE�UNDERTAKEN�TO�DEVELOP�STRATEGIES�AND�TACTICS�FOR�MANAGING�FUELS�WITHIN�AND�NEAR�THE� 
302.#!���4HIS�WOULD�ENTAIL�WORKING�WITH�ADJACENT�LANDOWNERS�AND�COOPERATING�PARTNERS�SUCH�AS� 
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THE�.ATURAL�2ESOURCES�#ONSERVATION�3ERVICE��&ORT�(UACHUCA��NONPROFIT�ORGANIZATIONS��ETC���TO� 
HAVE�A�MORE�COMPREHENSIVE�FUELS�PROGRAM�THAN�ONE�SIMPLY�FOCUSED�ON�THE�302.#!���4HE�.234� 
RECOMMENDS�THAT�HIGH�LEVELS�OF�PROTECTION�AND�VALUE�BE�ACCORDED�TO�THE�COTTONWOOD�STANDS��AND� 
PRESCRIPTIONS�DEVELOPED�THAT�PROVIDE�THE�LEAST�RISK�FOR�KILLING�COTTONWOOD���!LSO��PART�OF� 
MONITORING�AND�TRACKING�WOODY�FLOODPLAIN�VEGETATION�OVER�TIME�SHOULD�INCLUDE�AN�ANALYSIS�TO� 
LEARN�WHERE�COTTONWOOD�STANDS�HAVE�ALREADY�BEEN�ELIMINATED�OR�GREATLY�REDUCED�DUE�TO�WILDFIRE�� 
AND�WHERE�COTTONWOOD�TREES�HAVE�BEEN�ABLE�TO�REESTABLISH�AFTER�FIRE�� 

2-0�REVISION�SHOULD�INCLUDE�AN�ANALYSIS�OF�OPPORTUNITIES�TO�USE�FIRE��MECHANICAL�TREATMENTS�� 
CATTLE��AND�OR�OTHER�LIVESTOCK�AS�A�WAY�OF�MANAGING�VEGETATION�AND�FUELS�ON�GRASSES�ON�THE�PRE 
ENTRENCHMENT�TERRACE��INCLUDING�PREVIOUS�AGRICULTURAL�FIELDS���)N�PLACES��THE�STANDS�OF�GRASSES�HAVE� 
LITTLE�GROWTH�OPPORTUNITY�DUE�TO�THE�DRY�MATERIAL�FROM�PREVIOUS�YEARS�THAT�INTERCEPTS�SUNLIGHT�AND� 
PREVENTS�DEVELOPMENT�OF�NEEDED�PHOTOSYNTHETIC�MATERIAL���4HE�RISK�OF�FIRE�MOVING�INTO�THE� 
RIPARIAN�AREA�IS�HIGH�FROM�THIS�SAME�DEAD�AND�DRY�MATERIAL���0ERIODIC�DEFOLIATION�BY�SOME�PROCESS� 
�FIRE��MECHANICAL�TREATMENT��GRAZING 	�IS�NEEDED�TO�IMPROVE�THE�HEALTH�AND�VIGOR�OF�THE�GRASSES�� 
WHICH�WILL�ALSO�HELP�IMPROVE�WATERSHED�CONDITION�AND�BENEFIT�THE�RIVER���� 

%HDYHU�0DQDJHPHQW� 

Findings/Observations 

"EAVERS�WERE�EXTIRPATED�FROM�THE�UPPER�3AN�0EDRO�2IVER�BY��������&IFTEEN�BEAVERS�WERE� 
REINTRODUCED�DURING�������������AND��������"Y�������THE�ESTIMATED�BEAVER�POPULATION�WAS� 
APPROXIMATELY������BASED�ON�ABOUT����COLONIES�WITH����DAMS��WITH�ADDITIONAL�BEAVER�REPORTED�IN� 
-EXICO�AND�AS�FAR�NORTH�AS�!RAVAIPA�#ANYON��",-�����	��� 

)N�THE�0&#�ASSESSMENT��BEAVER�DAMS�ARE�CONSIDERED�BECAUSE�THEY�CAN�BE�HYDROLOGIC�MODIFIERS��� 
"EAVER�DAMS�AND�PONDS�SERVE�TO�DECREASE�FLOW�VELOCITY��STORE�SEDIMENT�AND�NUTRIENTS��AND�REDUCE� 
CHANNEL�BED�AND�BANK�EROSION���4HE�PONDED�WATER�OFTEN�ADDS�TO�VEGETATIVE�DIVERSITY�AND� 
PRODUCTIVITY���)N�THE�302.#!��BEAVERS�OFTEN�UTILIZE�THE�GRADE�CONTROL�OF�THE�TRIBUTARY�FANS�AS�A� 
PLACE�TO�LOCATE�THEIR�LOW�DAMS���4HESE�TRIBUTARY�FANS�PROVIDE�A�PARTIAL�BARRIER�TO�FLOW�AND�CREATE� 
THE�PONDED�FORM�DISCUSSED�PREVIOUSLY���4HE�LOW�BEAVER�DAMS�INCREASE�THE�AMOUNT�AND�LENGTH�OF� 
PONDED�WATER�UPSTREAM�WITH�RELATIVELY�LITTLE�EFFORT���7HILE�THESE�LOW�DAMS�MAY�TYPICALLY�BLOW� 
OUT�DURING�FLOODS��THEY�ARE�THOUGHT�TO�BE�IMPORTANT�BECAUSE�THE�BEAVERS�REBUILD�THE�DAMS��AND�THE� 
DAMS�INCREASE�THE�ELEVATION�OF�PONDED�WATER�THAT�IS�STORED�AND�SLOWLY�RELEASED�IN�THE�DRIER� 
SEASON���"EAVER�ALSO�USED�EXISTING�STRUCTURE�IN�PLACES��SUCH�AS�DOWN�WOOD�AND�LOGS��TO�SERVE�AS�A� 
FOUNDATION�FOR�THEIR�DAMS��INCREASING�STRENGTH�AND�STABILITY���"EAVER�DAM�BUILDING�ACTIVITY�WAS� 
NOTED�FROM�REACH�!��THROUGH�REACH�&��WITH�ONLY�MINOR�EVIDENCE��SUCH�AS�CUTTING�ON�SMALL�TREES	� 
FURTHER�DOWNSTREAM���4HIS�MAY�BE�DUE�TO�A�COMBINATION�OF�AN�INCREASINGLY�WIDE�SANDBED� 
CHANNEL�AND�DECREASED�WATER�AVAILABILITY���/VERALL��THE�BEAVER�WERE�SEEN�AS�A�POSITIVE�CONTRIBUTOR� 
TO�RIVER�HEALTH�DUE�TO�THE�INCREASED�RETENTION�TIME�OF�WATER�BEHIND�DAMS��4HE�LOSS�OF�SOME� 
COTTONWOOD�TREES�DUE�TO�BEAVER�ACTIVITY�DID�NOT�CAUSE�DESTABILIZING�OF�BANKS�OR�OTHER�ADVERSE� 
EFFECTS�TO�THE�CHANNEL�� 

Issues 

)NDIRECTLY��THE�INTERDISCIPLINARY�TEAM�HEARD�CONCERNS�EXPRESSED�BY�A�FEW�NEIGHBORING�PRIVATE�
 
LANDOWNERS�ABOUT�IMPACTS�BEAVER�WERE�HAVING�ON�IRRIGATION�SYSTEMS�AND�VEGETATION���%ARLIER��
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PEOPLE�HAD�MENTIONED�THAT�THEY�HAD�CONCERNS�ABOUT�THE�BEAVER�CUTTING�DOWN�COTTONWOOD�WITHIN� 
THE�302.#!��AND�IN�SEVERAL�AREAS�INDIVIDUAL�TREES�HAD�BEEN�PROTECTED�BY�WRAPPING�THEM�WITH� 
MESH�WIRE���4HERE�IS�A�BEAVER�REINTRODUCTION�"IOLOGICAL�/PINION�IN�PLACE��AND�MONITORING�IS� 
ONGOING�� 

Management Considerations 

4HE�BEST�BEAVER�HABITAT�IS�TIED�TO�THE�MOST�RELIABLE�INSTREAM�FLOWS��WHICH�CURRENTLY�OCCUR�IN� 
REACHES�"�THROUGH�%��AND�HAS�THE�POTENTIAL�TO�DEVELOP�THROUGHOUT�REACH�!��!PPENDIX�$	��4HE� 
ECOLOGICAL�ROLE�OF�BEAVER�IS�ANOTHER�ELEMENT�WHERE�INCREASED�INFORMATION�AND�EDUCATION�EFFORTS� 
ARE�NEEDED���"EAVER�PLAY�IMPORTANT�ROLES�IN�THE�HEALTH�OF�ECOSYSTEMS�IN�A�VARIETY�OF�WAYS��AND� 
NEED�THE�SUPPORT�OF�A�KNOWLEDGEABLE�PUBLIC���"EAVER�ALSO�CAN�CAUSE�DAMAGE�TO�PRIVATE�PROPERTY� 
AT�TIMES��AND�THE�",-�NEEDS�TO�WORK�CLOSELY�WITH�NEIGHBORING�LANDOWNERS�AND�THE�!RIZONA� 
'AME�AND�&ISH�$EPARTMENT�TO�MINIMIZE�UNDESIRABLE�IMPACTS��� 
� 
2II�+LJKZD\�9HKLFOH�7UDIILF�DQG�)RRW�7UDLOV� 
� 
Findings/Observations 

5NAUTHORIZED�OFFHIGHWAY�VEHICLE��/(6	�TRAFFIC�WITHIN�THE�CHANNEL�AND�FLOODPLAIN�HAS�CREATED� 
LOCALIZED�ALTERATION�OF�STREAM�BANKS��TRAMPLED�AND�DESTROYED�RIPARIAN�VEGETATION��AND�INCREASED� 
CHANNEL�EROSION���4HIS�TRAFFIC�IS�MOST�PRONOUNCED�IN�REACH�!�NEAR�THE�INTERNATIONAL�BORDER��REACH� 
$�NEAR�THE�PRIVATE�PROPERTY�AROUND�%SCAPULE��#HARLESTON�REACH�%�AND�#ONTENTION�REACH�)��AND� 
REACH�*�WHERE�THERE�ARE�NUMEROUS�ACCESS�POINTS�FOR�/(6�ENTRY�INTO�THE�RIPARIAN�AREA���!PPENDIX� 
$	��5NREGULATED�FOOT�TRAFFIC�FROM�RECREATIONISTS�AND�ILLEGAL�IMMIGRANTS�ALONG�THE�BANKS�OF�THE�3AN� 
0EDRO�2IVER�COMPACTS�SOIL��TRAMPLES�VEGETATION��AND�DECREASES�BANK�STABILITY���4HESE�PROBLEMS� 
ARE�MOST�EVIDENT�IN�REACH�!�AND�REACH�"�NEAR�THE�3AN�0EDRO�(OUSE��AND�REACH�'�NEAR�&AIRBANK�� 
HOWEVER��EVIDENCE�OF�PEDESTRIAN�TRAMPLING�WAS�OBSERVED�IN�EVERY�REACH��!PPENDIX�$	�� 

Issues 

"ECAUSE�RIPARIAN�RECOVERY�IS�RELATIVELY�RECENT�AND�RIPARIAN�PLANT�COMMUNITIES�ARE�WEAKLY� 
DEVELOPED�IN�MANY�AREAS��LITTLE�DISTURBANCES�CAN�HAVE�PROFOUND�EFFECTS�BY�RETARDING�RECOVERY�OR� 
REVERSING�EARLIER�TRENDS�IN�RECOVERY�OF�RIPARIAN�AREAS���2IPARIAN�PLANTS�AND�STREAMBANKS�� 
WEAKENED�BY�OFFHIGHWAY�AND�FOOT�TRAFFIC��ARE�MORE�EASILY�DESTABILIZED�BY�LOW�AND�MODERATE� 
FLOW�EVENTS�THAN�ARE�HEALTHY�PLANTS�AND�STABLE�BANKS����3TREAM�RECOVERY�IS�EITHER�RETARDED�OR� 
REVERSED�WHEN�BANKS�ARE�UNSTABLE�� 

Management Recommendations 

$IRECT�COMMUNICATION�WITH�"ORDER�0ATROL�OFFICIALS�COULD�REDUCE�IMPACTS�TO�STREAMBANKS�FROM� 
/(6�TRAFFIC��BUT�SOME�LEVEL�OF�USE�FOR�LEGITIMATE�LAWENFORCEMENT�PURPOSES�IS�TO�BE�EXPECTED��� 
/(6�TRAFFIC�FROM�NEARBY�RESIDENTS�AND�RECREATIONISTS�CAN�BE�BETTER�REGULATED�THROUGH�IMPROVED� 
FENCE�MAINTENANCE�AND�A�CHANGE�FROM�BARBWIRE�SMOOTH�WIRE�FENCES�TO�CABLE�OR�PIPE�RAIL�FENCES�IN� 
SELECTED�AREAS���)MPROVED�TRAIL�DESIGN��MAINTENANCE��AND�SIGNAGE�ALONG�WITH�EDUCATIONAL�OUTREACH� 
TO�RECREATIONISTS�CAN�REDUCE�PEDESTRIAN�IMPACTS�TO�THE�RIPARIAN�ZONE���+IOSKS�AT�ALL�TRAILHEADS�� 
DOCENTS�FROM�THE�&RIENDS�OF�3AN�0EDRO�2IVER��AND�HUNTING�REGULATION�BROCHURES�CAN�BE�EFFECTIVE� 
WAYS�TO�COMMUNICATE�RESOURCE�CONCERNS�AND�A�TREADLIGHTLY�POLICY���� 
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� 
Findings/Observations 

!N�ABANDONED�RAILROAD�BED�RUNS�ALONG�MUCH�OF�THE�3AN�0EDRO�2IVER���)N�MANY�PLACES�THIS�BED� 
ALTERS�SURFACE�FLOW���)N�A�FEW�PLACES��THE�BED�IS�CLOSE�ENOUGH�TO�THE�CHANNEL�TO�CONTRIBUTE�ERODED� 
MATERIAL�DIRECTLY�TO�THE�RIVER���#URRENTLY��THE�RAILROAD�BED�SERVES�AS�A�CONVENIENT�VEHICULAR�TRAVEL� 
CORRIDOR�FOR�ADMINISTRATIVE�PURPOSES�� 

Issues 

4HE�RAILROAD�GRADE�HAS�BLOCKED�MANY�SURFACE�DRAINAGES�AND�DIVERTED�FLOW�INTO�TRIBUTARIES�THAT� 
PASS�THE�RAILROAD�GRADE�UNDER�BRIDGES�OR�CULVERTS���4HE�SLAG�AND�OTHER�MATERIALS�USED�TO�BUILD�THE� 
RAILROAD�BED�MAY�CONTAIN�TOXIC�MATERIALS�THAT�SHOULD�BE�KEPT�OUT�OF�AQUATIC�AND�RIPARIAN�AREAS�� 

Management Recommendations 

4HE�.234�RECOMMENDS�THE�",-�CONDUCT�AN�INVENTORY�TO�DETERMINE�THE�LOCATION�AND�EXTENT�OF� 
ALTERED�SURFACE�DRAINAGE�AND�MAINTENANCE�NEEDS��I�E���BLOCKED�OR�DAMAGED�CULVERTS��LOCATIONS� 
WHERE�RAILROADBED�MATERIAL�IS�OR�COULD�ENTER�THE�RIVER��ETC� ���4HE�RAILROAD�BED�IS�NEAR�THE�RIVER�IN� 
REACHES�#��%��&�AND�)��BUT�THE�HIGHEST�PRIORITY�FOR�MANAGEMENT�IS�GIVEN�TO�REACHES�#�AND�)� 
BECAUSE�THESE�ARE�AREAS�WHERE�SLAG�IS�LIKELY�TO�ENTER�TO�RIVER��!PPENDIX�$	���#ONSIDER�MOVING� 
MATERIAL�THAT�MAY�CONTAIN�CONTAMINANTS�AWAY�FROM�THE�ERODING�BANK��WITHOUT�INHIBITING�THE� 
FORMATION�OF�NEW�SINUOSITY�IN�THE�CHANNEL��)N�ADDITION��THE�",-�NEEDS�TO�CONTINUE�TO�EXPLORE� 
VARIOUS�OPTIONS�TO�RETIRE�OR�ACQUIRE�THE�RIGHTOFWAY�FOR�THE�ABANDONED�RAILROAD���!CQUISITION�OF� 
THE�RIGHTOFWAY�COULD�ENSURE�PROPER�TREATMENT�OF�POTENTIAL�CONTAMINANTS��REGULAR�MAINTENANCE�� 
AND�A�POSSIBLE�RAILTOTRAIL�CONVERSION���� 

$JULFXOWXUDO�'LNHV� 

Findings/Observations 

$IKES�WERE�CONSTRUCTED�TO�DIVERT�SURFACE�DRAINAGE�AROUND�ABANDONED�AGRICULTURAL�FIELDS�IN� 
REACHES�!��"��AND�#���4HESE�DIKES�ALTER�NATURAL�HYDROLOGIC�PATTERNS��MAY�INCREASE�DISCHARGE�IN� 
SOME�TRIBUTARIES�THAT�BYPASS�THE�DIKES��AND�CAPTURE�SEDIMENT�THAT�WOULD�OTHERWISE�FLOW�INTO�THE� 
3AN�0EDRO�2IVER���!�THOROUGH�INVESTIGATION�OF�THE�DIKES�IS�NEEDED�TO�UNDERSTAND�THE�EXTENT�OF�THE� 
IMPACT�� 

Issues 

4HE�DIKES�ALTER�NATURAL�HYDROLOGIC�PATTERNS��WHICH�MEANS�SOME�REACHES�OF�THE�3AN�0EDRO�2IVER� 
RECEIVE�LESS�WATER�AND�SEDIMENT��WHEREAS�OTHERS�RECEIVE�TOO�MUCH�WATER�AND�SEDIMENT���4HIS�MAY� 
CREATE�LOCALIZED�PROBLEMS�OF�EROSION�AND�DEPOSITION���,ACK�OF�MAINTENANCE�LEADS�TO�THE�DIKE�BEING� 
BREACHED�IN�PLACES��SURFACE�WATER�NOW�FLOWS�OVER�OR�THROUGH�THE�DIKE�RATHER�THAN�THROUGH� 
CULVERTS�OR�AROUND�THE�DIKE�TO�MAJOR�TRIBUTARIES�THAT�BYPASS�THE�DIKES�� 

64 



� 

� 

� 

� 

� 

� 

� 

Management Recommendations 

)NVENTORY�AND�EVALUATE�THE�EFFECTS�OF�THE�DIKES�ON�SURFACE�AND�GROUNDWATER�HYDROLOGY� 
�DETERMINE�IF�PONDED�AREAS�BEHIND�DIKES�ACT�AS�RECHARGE 	���7HERE�THERE�IS�EVIDENCE�THAT�DIVERTED� 
FLOW�PATTERNS�ARE�CREATING�INCREASES�IN�PEAK�DISCHARGE�AND�INCREASED�EROSIVE�POTENTIAL��TAKE�STEPS� 
TO�REMEDY�THE�SITUATION���2EPLACE�PLUGGED�OR�DAMAGED�CULVERTS���!LTERNATIVELY��THE�ENTIRE�DIKE��OR� 
SELECTED�SEGMENTS��COULD�BE�REMOVED�TO�RESTORE�NATURAL�HYDROLOGIC�PATTERNS��4HIS�IS�A�MEDIUM� 
PRIORITY�IN�REACHES�!��"�AND�#��!PPENDIX�$	��� 

*URXQGZDWHU�$XJPHQWDWLRQ� 

Findings/Observations 

7HILE�THERE�ARE�NO�DIRECT�FINDINGS�OBSERVATIONS�RELATING�TO�GROUNDWATER�AUGMENTATION��IT�WAS�A� 
TOPIC�THAT�WAS�FREQUENTLY�DISCUSSED�DURING�THE�.234�ASSISTANCE�PROCESS��� 

Issues 

0LANS�AND�ACTIONS�TO�USE�URBAN�STORMWATER�RUNOFF�TO�AUGMENT�GROUNDWATER�THAT�WOULD�FLOW�TO� 
THE�3AN�0EDRO�2IVER�ARE�FREQUENTLY�DISCUSSED���4HESE�AND�OTHER�GROUNDWATERAUGMENTATION� 
PROPOSALS�HAVE�BEEN�EXTENSIVELY�STUDIED��"UREAU�OF�2ECLAMATION�������3TANTEC�'3!�����	�AS�TO� 
THEIR�POTENTIAL�CONTRIBUTION�TO�BALANCE�PUMPING�WITH�RECHARGE��IN�RESPONSE�TO�THE�3ECTION����� 
REQUIREMENTS���4HE�OBJECTIVE�OF�URBAN�STORMWATER�PROJECTS�IS�TO�COLLECT�STORMWATER�RUNOFF�INTO�A� 
STORM�SEWER�BEFORE�IT�FLOWS�INTO�NATURAL�CHANNELS��WHICH�AVOIDS�THE�ISSUE�OF�ACQUIRING�A�SURFACE� 
WATER�RIGHT��AND�RECHARGING�THAT�WATER�CLOSE�TO�THE�RIVER���7ATER�QUALITY�AND�UNIT�COST��ANNUAL�COST� 
PER�ACREFOOT�OF�RECHARGE 	�ARE�MAJOR�CONSIDERATIONS�IN�THIS�ALTERNATIVE�� 

!NOTHER�ACTION�THAT�IS�OFTEN�MENTIONED�AS�POTENTIALLY�IMPORTANT�IS�TO�INCREASE�THE�NUMBER�OF� 
DETENTION�BASINS�IN�EPHEMERAL�CHANNELS���4HESE�DETENTION�BASINS�ARE�NOT�WITHOUT�POSSIBLE� 
UNINTENDED�CONSEQUENCES�DUE�TO�ALTERATIONS�IN�SEDIMENT�BALANCE���!S�DESCRIBED�IN�THE�4RIBUTARIES� 
AND�3EDIMENT�SECTION�OF�THIS�REPORT��THE�0&#�ASSESSMENT�RAISED�AWARENESS�AND�UNDERSTANDING�OF� 
THE�IMPORTANT�ROLE�OF�SEDIMENT�INPUTS�TO�THE�STREAM�FROM�ITS�MANY�TRIBUTARIES���"Y�THEIR�NATURE�� 
DETENTION�STRUCTURES�IN�CHANNELS�INTERCEPT�NOT�ONLY�WATER��BUT�ALSO�SEDIMENT���4HE�LOCATION�OF� 
FUTURE�STRUCTURES�IS�AN�IMPORTANT�CONSIDERATION���$ETENTION�STRUCTURES�FAR�DOWN�THE�TRIBUTARIES�AND� 
CLOSE�TO�THE�3AN�0EDRO�2IVER�MAY�INTERCEPT�SEDIMENT�THAT�IS�IMPORTANT�TO�THE�CONTINUING�EVOLUTION� 
OF�THE�RIVER�CHANNEL���/FFCHANNEL�RECHARGE�BASINS�OR�DETENTION�BASINS�HIGHER�IN�TRIBUTARIES�ARE�LESS� 
LIKELY�TO�AFFECT�SEDIMENT�BALANCE���5NIT�COST��TOTAL�WATER�YIELD��ANNUAL�MAINTENANCE�COSTS� 
ASSOCIATED�WITH�DREDGING�SEDIMENT��AND�LEGAL�ISSUES�CONCERNING�hDIVERSIONv�OF�WATER�IN�NATURAL� 
CHANNELS�ARE�ALL�ISSUES�RELATED�TO�DETENTION�BASINS�� 

Management Considerations 

!DDITIONAL�WATER�IN�REACH�!�COULD�ACCELERATE�RECOVERY�OF�THE�NEEDED�VEGETATION�CHARACTERISTICS��� 
!DDITIONAL�WATER�IN�REACHES�"�THROUGH�%�COULD�EXTEND�PERENNIAL�FLOW�FURTHER�DOWNSTREAM�IN� 
REACH�&��!�THIRD�LOCATION�WOULD�BE�TO�PROVIDE�ADDITIONAL�RECHARGE�WATER�TO�THE�"ABOCOMARI�2IVER�� 
WHICH�MIGHT�ALSO�POSITIVELY�INFLUENCE�THE�WATER�IN�THE�3AN�0EDRO�2IVER��5SE�THE�BEST�SCIENCE� 
AVAILABLE�WHEN�CONSIDERING�URBAN�STORM�WATER�FOR�RECHARGING�THE�AQUIFER��AND�THE�BUILDING�OF� 
DETENTION�STRUCTURES�IN�EPHEMERAL�CHANNELS�SO�THE�POTENTIAL�ALTERATION�OF�SEDIMENT�INPUTS�TO�THE� 
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RIVER�IS�GIVEN�COMPLETE�ANALYSIS�PRIOR�TO�LOCATING�AND�INSTALLING�STRUCTURES���/THER�FORMS�OF� 
IMPROVING�NATURAL�GROUNDWATER�RECHARGE�SHOULD�BE�EVALUATED�VIA�WATERSHED�ASSESSMENTS�AND� 
PLANS�ON�THE�302.#!�AND�COOPERATIVELY�IN�THE�LARGER�BASIN��� 

5HFRPPHQGHG�1H[W�6WHSV� 
� 
6351&$�5HVRXUFH�0DQDJHPHQW�3ODQ�5HYLVLRQ� 

4HE�NUMBER�AND�TYPES�OF�ISSUES�RAISED�BY�THE�0&#�ASSESSMENT�AND�PRECEDING�STEPS�IN�THE�.234� 
PROCESS�CLEARLY�POINT�TO�THE�NEED�FOR�AN�UPTODATE�PLAN�FOR�MANAGING�THE�302.#!���4HE�CURRENT� 
MANAGEMENT�PLAN�IS�A�COMBINATION�OF�SEVERAL�PLANS�THAT�ARE�TENUOUSLY�CONNECTED�AND�DIFFICULT�TO� 
EITHER�OBTAIN�OR�GAIN�CLARITY�OF�DIRECTION�FROM��AND�ARE�INADEQUATE�TO�MANAGE�THE�CONDITIONS�AND� 
CHALLENGES�THAT�FACE�THE�302.#!�TODAY���!LTHOUGH�SOME�OF�THE�RIPARIAN�ISSUES�CAN�BE�RESOLVED� 
ON�A�PROJECT�OR�LOCATION�BASIS��THE�GREATER�NEED�IS�FOR�A�COMPREHENSIVE�ANALYSIS�AND�PLANNING� 
EFFORT�THAT�FULLY�ENGAGES�THE�MANY�PARTNERS�AND�BROADER�PUBLIC���4HE�0&#�ASSESSMENT�PROVIDES� 
CONSIDERABLE�INFORMATION�AND�INSIGHT�INTO�EXISTING�CONDITIONS�AND�NEEDS�OF�THE�RIPARIAN�AREA�AND� 
BEYOND�IN�SOME�INSTANCES��BUT�INFORMATION�ALONE�DOES�NOT�RESOLVE�ISSUES���#AREFUL�CONSIDERATION� 
OF�THE�SITUATION��ALTERNATIVE�COURSES�OF�MANAGEMENT��AND�THE�COSTS�AND�BENEFITS�OF�THOSE� 
APPROACHES�NEED�TO�BE�PROVIDED�BY�THE�",-��AND�DECISIONS�MADE�ABOUT�HOW�TO�BEST�MEET�THE� 
NEEDS�OF�THE�LEGISLATIVE�MANDATE�IN�KEEPING�WITH�DEMANDS�AND�ISSUES�RAISED�BY�THE�COMMUNITY��� 
!DDITIONALLY��THE�COSTS�AND�IMPACTS�OF�ACTIVITIES�AWAY�FROM�THE�302.#!��INCLUDING�GROUNDWATER� 
PUMPING��EVEN�THOUGH�NOT�IN�",-�S�CONTROL��NEED�TO�BE�FULLY�ANALYZED�AND�DISCLOSED�TO�THE� 
PUBLIC�AND�GOVERNMENTAL�AGENCIES��� 

Management Considerations 

4HE�.234�RECOMMENDS�THE�",-����	�REESTABLISH�THE�302.#!�!DVISORY�#OMMITTEE�CALLED�FOR� 
IN�THE�ENABLING�LEGISLATION�AS�PART�OF�THE�PROCESS�OF�DEVELOPING�A�REVISED�OR�NEW�COMPREHENSIVE� 
MANAGEMENT�PLAN���� �INITIATE�COLLABORATIVE�APPROACHES�TO�BRINGING�TOGETHER�THE�MANY� 
GOVERNMENT�AND�PRIVATE�PARTNERS�VERY�EARLY�IN�THE�PROCESS�OF�PLANNING��AND�CONTINUE�A�TRANSPARENT� 
AND�OPEN�PROCESS����	�CONTINUE�TO�NOURISH�EXISTING�RELATIONSHIPS��AND�DEVELOP�ADDITIONAL� 
RELATIONSHIPS�LOCALLY�AND�REGIONALLY�WITH�THE�PEOPLE�WHO�WILL�BE�CRITICAL�TO�SUCCESS�OF�THE�EFFORT�� 
AND���	�IDENTIFY�A�PLAN�COORDINATOR�FOR�AN�EFFORT�THAT�WILL�BE�COMPLEX��MULTIFACETED��AND� 
POTENTIALLY�CONTENTIOUS��� 

'HYHORSPHQW�RI�%DVHOLQH�,QIRUPDWLRQ�DQG�D�0RQLWRULQJ�6WUDWHJ\� 

7ITH�THE�LEGAL�MANDATE�TO�CONSERVE��PROTECT�AND�ENHANCE�THE�RIPARIAN��AQUATIC�AND�OTHER�NAMED� 
RESOURCES��A�ROBUST�MONITORING�PROGRAM�IS�CRITICAL�TO�MISSION�SUCCESS���!LTHOUGH�MONITORING�IS� 
KNOWN�TO�EXIST��MUCH�OF�THIS�IS�NOT�CORPORATE�IN�NATURE�OR�READILY�AVAILABLE�TO�INTERESTED�PUBLICS�OR� 
MANAGEMENT��CHANNEL�CROSSSECTIONS�SURVEYS��VEGETATION�TRANSECTS��SURFACE�FLOW��ETC�	��� 
-ONITORING�NEEDS�RANGE�FROM�WIDESPREAD�AND�EXTENSIVE�INFORMATION�TO�VERY�LOCAL�AND�INTENSIVE� 
MONITORING���4WO�PRIMARY�ASPECTS�ARE�IMPORTANT����	�OBTAINING�INFORMATION�USING�SCIENTIFICALLY� 
BASED�PROTOCOLS�IN�ORDER�TO�UNDERSTAND�CONDITION��TREND�AND�MANAGEMENT�NEEDS��AND���	�EFFECTIVE� 
USE�OF�TOOLS�THAT�RESULT�IN�THE�LEAST�COST��� 
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!N�IMPORTANT�FIRST�STEP�IS�TO�ORGANIZE�AND�INTERPRET�EXISTING�MONITORING�INFORMATION���4HERE�IS�A� 
WEALTH�OF�SCIENTIFIC�STUDIES�AND�INFORMATION�RELEVANT�TO�THE�302.#!��PARTICULARLY�REGARDING�THE� 
RIPARIAN�AND�AQUATIC�ENVIRONMENT �THAT�LIKELY�EXCEEDS�THE�AMOUNT�AND�QUALITY�OF�INFORMATION� 
COLLECTED�ON�ALMOST�ANY�OTHER�",-�.ATIONAL�,ANDSCAPE�#ONSERVATION�3YSTEM�UNIT���3OME�OF�THIS� 
INFORMATION�PROVIDES�BASELINE�CONDITIONS�THAT�DATE�BACK�TO�THE�DESIGNATION�OF�THE�302.#!�AND� 
EVEN�EARLIER��BUT�IT�WAS�NOT�EVIDENT�THAT�MUCH�OF�IT�HAS�BEEN�INTERPRETED�TO�INFORM�MANAGEMENT��� 
-OVING�FORWARD�INTO�THE�REVISION�OF�THE�2-0�AND�THE�ESTABLISHMENT�OF�MONITORING�PROGRAMS��IT�IS� 
CRITICAL�TO�KNOW�WHERE�INFORMATION�HAS�BEEN�COLLECTED��WHAT�INFORMATION�IS�AVAILABLE��AND�WHAT� 
HAS�BEEN�LEARNED�TO�DATE���� 

)N�ADDITION�TO�",-�EMPLOYEES��THE�302.#!�IS�FORTUNATE�TO�HAVE�A�STRONG�GROUP�OF�INTERESTED� 
AND�HIGHLY�COMMITTED�PEOPLE�WHO�WANT�TO�INSURE�THE�LONGTERM�SUSTAINABILITY�OF�THE�.#!���4HIS� 
INCLUDES�GROUPS�SUCH�AS�THE�&RIENDS�OF�THE�3AN�0EDRO�2IVER��THE�#OMMUNITY�7ATERSHED�!LLIANCE�� 
AS�WELL�AS�OTHER�NONGOVERNMENTAL�ORGANIZATIONS���4HE�HIGHLIGHT�OF�THE�VOLUNTEER�WORK�IS�THE� 
ANNUAL�WETDRY�MAPPING��A�JOINT�EFFORT�OF�THE�",-��4HE�.ATURE�#ONSERVANCY��&RIENDS�OF�THE�3AN� 
0EDRO�AND�OTHERS���%ACH�YEAR�VOLUNTEERS�WALK�EVERY�REACH�OF�THE�3AN�0EDRO�2IVER�DURING�THE�THIRD� 
WEEKEND�OF�*UNE��AND�DOCUMENT�WHERE�SURFACE�WATER�IS�PRESENT�THE�ESTIMATED�DRIEST�PART�OF�THE� 
YEAR���4HIS�SURVEY�NOT�ONLY�PROVIDES�HIGHLY�VALUABLE�INFORMATION�TO�MANAGEMENT�ABOUT�THE�RIVER� 
CONDITIONS��BUT�IS�ALSO�A�HIGHLY�EDUCATIONAL�EVENT�THAT�INCREASES�PUBLIC�SUPPORT�FOR�THE�3AN�0EDRO� 
2IVER��4HE�ANNUAL�WETDRY�MAPPING�IS�AN�OUTSTANDING�EXAMPLE�OF�EMPLOYING�GOOD�SCIENCE�IN�A� 
WAY�THAT�FULLY�ENGAGES�PEOPLE�WHO�CARE�ABOUT�THE�3AN�0EDRO�2IVER���4HE�REPEAT�MEASUREMENTS� 
WILL�PROVIDE�INCREASINGLY�IMPORTANT�UNDERSTANDING�OF�THE�RIVER�S�CONDITION���!LL�OF�THOSE�INVOLVED� 
IN�CONDUCTING�AND�DOCUMENTING�THIS�STUDY�DESERVE�GREAT�APPRECIATION�� 

-ANY�TYPES�OF�ADDITIONAL�MONITORING�HAVE�BEEN�CALLED�FOR�AS�A�RESULT�OF�THE�0&#�ASSESSMENT��� 
!LTHOUGH�IT�IS�IMPORTANT�TO�UTILIZE�SCIENTIFIC�AND�DEFENSIBLE�PROTOCOLS�FOR�COLLECTING�MANAGEMENT� 
INFORMATION��MANY�OF�THE�TOOLS�AND�PROCESSES�CAN�BE�TAUGHT�TO�DIVERSE�GROUPS�OF�PEOPLE���4HERE� 
ARE�SOME�PEOPLE�WHO�ARE�ALREADY�WELLVERSED�IN�TOPICS�LIKE�BOTANY��GEOLOGY�AND�HYDROLOGY�WHO� 
REGULARLY�VOLUNTEER�WITH�OTHERS�ON�THE�302.#!���4HIS�IS�A�RICH�AND�LARGELY�UNTAPPED�RESOURCE� 
AVAILABLE�TO�THE�302.#!���7ITH�APPROPRIATE�TRAINING��VOLUNTEERS�CAN�ASSIST�TECHNICAL�STAFF�ON� 
SOME�OF�THESE�MONITORING�EFFORTS�AND�TAKE�THE�LEAD�ON�OTHERS���3OME�OF�THE�MONITORING�NEEDS� 
INCLUDE�� 
¾ 'ROUNDWATER�MONITORING�� 
¾ 2IPARIAN�VEGETATION�MONITORING�TRANSECTS�� 
¾ 2EMOTE�SENSING�MAPPING��E�G���,IGHT�DETECTION�AND�RANGING��,I$!2	��AERIAL�PHOTOGRAPHY� 
INCLUDING�6,3!�OR�VERY�LARGE�SCALE�AERIAL�PHOTOGRAPHY � 

¾ 0HOTOPOINT�DEVELOPMENT�AND�PERIODIC�RETAKES�OF�BOTH�NEW�AND�ALREADY�ESTABLISHED�SITES� 
;ESTABLISH�PHOTOPOINTS�ON�EACH�FORM�OF�THE�RIVER��PONDED��TRIBUTARY�FAN��STANDARD	�AND� 
TAKE�PHOTOS�AT�CONSISTENT�TIMES�OF�THE�YEAR=�� 

¾ #HANNEL�CROSSSECTION�MEASUREMENTS��OF�BOTH�EXISTING�AND�NEW�CROSSSECTIONS�;INVESTIGATE� 
WHETHER�EXISTING�CROSSSECTION�DATA�WAS�MONUMENTED�FOR�REPEAT�MEASUREMENTS��*ACKSON� 
ET�AL��������,EENHOUTS�����	=��� 

¾ !�MONITORING�PLAN��AND�PERIODIC�MONITORING�RESULTS�AND�INTERPRETATION�REPORTS�THAT�PROVIDE� 
A�DISCUSSION�OF�THE�MANAGEMENT�IMPLICATIONS�SO�MANAGEMENT�CAN�ADAPT�TO�NEW� 
INFORMATION�AND�CHANGING�CONDITIONS�� 

4HE�.234�AGREES�WITH�3TROMBERG�S�SUGGESTIONS�FOR�LONGTERM�MONITORING�OF�RIPARIAN�CONDITION� 
�FROM�*ULY������TECHNICAL�MEETING�0OWER0OINT�PRESENTATION	�TO����	�MEASURE�VEGETATION�TRANSECTS� 
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TO�DETECT�CHANGES�TO�DRYSEASON�STREAMSIDE�HERBACEOUS�VEGETATION�;ADDITION�OF�-ULTIPLE�)NDICATOR� 
-ONITORING�AT�DESIGNATED�MONITORING�AREAS��"URTON�ET�AL������	�MAY�BE�NEEDED�TO�SUPPLEMENT�THE� 
3TROMBERG�BIOHYDROLOGY�BELT�TRANSECTS=��AND���	�REPLACE�FIELD�MONITORING�OF�WOODY�FLOODPLAIN� 
VEGETATION�WITH�REMOTE�SENSING�MAPPING���)NCLUDE�RELATED�AQUATIC�MEASURES�TO�MONITORING�PLANS� 
IN�CONSULTATION�WITH�BIOLOGISTS�AS�WELL���4HE�.234�RECOMMENDS�HIRING�A�HYDROLOGIST�DEDICATED�TO� 
THE�302.#!�AND�THE�,AS�#IENEGAS�.#!�TO�SERVE�AS�A�MONITORING�COORDINATOR���� 

([SDQVLRQ�RI�2SSRUWXQLWLHV�IRU�&RPPXQLW\�(GXFDWLRQ�DQG�6HUYLFH� 

4HROUGHOUT�THE�COURSE�OF�.234�ASSISTANCE��IT�BECAME�APPARENT�THAT�THERE�IS�A�LACK�OF� 
INFORMATION��OR�MISINFORMATION��REGARDING�RIPARIAN�ECOLOGY�AND�FUNCTION���6OLUNTEERS�CAN�ASSIST� 
",-�WITH�RIPARIAN�EDUCATION�AND�INTERPRETATION��AS�WELL�AS�IMPLEMENTING�MANAGEMENT�ACTIONS�� 
6OLUNTEERS�ALREADY�DO�A�VARIETY�OF�IMPORTANT�WORK��INCLUDING�INTERPRETIVE�WALKS�ALONG�THE�3AN� 
0EDRO�2IVER�AND�MANAGING�FACILITIES�INCLUDING�THE�3AN�0EDRO�(OUSE�AND�&AIRBANK�SITE���,EADING� 
UP�TO�THE�0&#�ASSESSMENT�AND�DURING�IT��PEOPLE�WERE�INTERESTED�IN�LEARNING�OF�MORE�OPPORTUNITIES� 
TO�CONTRIBUTE�TIME�AND�EFFORT�ON�BEHALF�OF�THE�RIVER���� 

4HERE�ARE�MANY�RETIRED�PEOPLE�AND�OTHERS�WHO�HAVE�HIGH�LEVELS�OF�EDUCATION�AND�UNDERSTANDING� 
OF�RIPARIAN�RELATIONSHIPS�ON�THE�3AN�0EDRO�2IVER�AND�ARE�CAPABLE�OF�PROVIDING�MORE�INFORMATION� 
ABOUT�ECOLOGICAL�RELATIONSHIPS�TO�THE�PUBLIC���3OME�TOPICS�COULD�INCLUDE�� 
¾ )MPORTANCE�AND�ECOLOGY�OF�COTTONWOOD�'OODING�S�WILLOW�AND�OTHER�RIPARIAN�VEGETATION� 
COMMUNITIES�ALONG�THE�3AN�0EDRO�2IVER�� 

¾ %COLOGICAL�IMPORTANCE�AND�FUNCTION�OF�BEAVER�� 
¾ )MPORTANT�RIPARIAN�PLANTS�AND�THEIR�ECOLOGY�ALONG�THE�3AN�0EDRO�2IVER�� 
¾ #HANNEL�EVOLUTION��PRE�AND�POST�ENTRENCHMENT�� 
¾ #HANNEL�AND�FLOODPLAIN�CHARACTERISTICS�AND�PROCESSES�WITH�AN�EMPHASIS�ON�THEIR�ROLE�IN� 
AQUIFER�RECHARGE�AND�SUPPORTING�RIPARIAN�PLANT�COMMUNITIES�� 

¾ 4HE�ROLE�OF�FIRE�IN�THE�LANDSCAPE�AND�RIPARIAN�AREAS��AND� 
¾ #OMMUNITY�EFFORTS�TO�AUGMENT�WATER�FLOWS�TO�THE�3AN�0EDRO�2IVER�� 

4HERE�ARE�LIKELY�A�VARIETY�OF�TASKS�THAT�VOLUNTEERS�COULD�PERFORM�IN�SMALL�TO�LARGE�TRAINED�GROUPS���� 
¾ $OCUMENTATION�AND�REMOVAL�OF�UNUSABLE�FENCING�� 
¾ %STABLISHMENT��MAINTENANCE�AND�SIGNAGE�OF�APPROPRIATE�FOOT�TRAILS��WITH�EMPHASIS�ON� 
CURRENT�TRAILS�THAT�ARE�EXCESSIVELY�ERODING�� 

¾ $OCUMENTATION�AND�CONDITION�SURVEY�OF�SIGNS�WITHIN�THE�302.#!��INTERPRETIVE�AND� 
OTHERWISE��AND� 

¾ -AINTENANCE�OF�EXISTING�PERIMETER�FENCES�TO�EXCLUDE�LIVESTOCK�FROM�THE�RIVER�� 

5HIHUHQFHV� 

",-��������3AN�0EDRO�2IPARIAN�.ATIONAL�#ONSERVATION�!REA��.ATIONAL�,ANDSCAPE�#ONSERVATION� 
3YSTEM��&9������!NNUAL�-ANAGER�S�2EPORT�� 
HTTP���WWW�BLM�GOV�PGDATA�ETC�MEDIALIB�BLM�AZ�PDFS�NLCS�0AR�������&ILE���� 

"UREAU�OF�2ECLAMATION��������!PPRAISAL�REPORT�n�AUGMENTATION�ALTERNATIVES�FOR�THE�3IERRA�6ISTA� 
SUBWATERSHED��!RIZONA��,OWER�#OLORADO�2EGION�����P�� 
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"URTON��4�!���3�*��3MITH��AND�%�2��#OWLEY��������-ULTIPLE�INDICATOR�MONITORING��-)-	�OF�STREAM�
 
CHANNELS�AND�STREAMSIDE�VEGETATION��",-�4ECHNICAL�2EFERENCE�������������P�� 

&OGG��*���7��%LMORE��AND�-��'ONZALEZ��������2IPARIAN�CONDITIONS�ALONG�THE�3AN�0EDRO�2IVER�� 
POTENTIAL�NATURAL�COMMUNITIES�AND�FACTORS�LIMITING�THEIR�OCCURRENCE��,OWCLOUDS� 
(YDROLOGY��)NC�� 

(ARDIN��'��������4HE�4RAGEDY�OF�THE�#OMMONS��3CIENCE��6OL�������.O��������PP������������ 
HTTP���WWW�SCIENCEMAG�ORG�CONTENT���������������FULL� 

(ENDRICKSON��$�!���AND�-INCKLEY��7�,����������#IéNEGAS�6ANISHING�CLIMAX�COMMUNITIES�OF� 
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9ES� .O� .�!� (9$2/,/')#!,� 

;� � � 

�����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
&REQUENT�FLOODFLOWS�ARE�CAPABLE�OF�SPREADING�OUT�ON�A�LOWLYING�AREA�ADJACENT�TO�THE�CHANNEL�IN� 
MOST�OF�THE�REACH�ON�ONE�SIDE�OR�THE�OTHER��3OME�SHORT�SECTIONS�ARE�TOO�ENTRENCHED�FOR�FREQUENT� 
FLOODFLOWS�TO�ACCESS�THE�FLOODPLAIN��-OODY�AND�/DEM������REPORT�THE�FOLLOWING�BANKFULL� 
FEATURES�FROM�53'3�0ALOMINAS�GAGE��CROSSSECTIONAL�AREA�OF�����SQUARE�FEET��VELOCITY�����FEET�PER� 
SECOND��DISCHARGE������CUBIC�FEET�PER�SECOND��CFS 	�����YEAR�RECURRENCE�INTERVAL��53'3� 
DOCUMENTS�REPORT�ON�THE��YEAR�RECURRENCE�INTERVAL�OF������CFS��)N�PLACES��THERE�IS�A�NATURAL�LEVEE� 
WHERE�COTTONWOOD�HAS�STABILIZED�THE�BANKS�AND�CAPTURED�SEDIMENTS��WITH�ADJACENT�OVERFLOW� 
CHANNELS��WHERE�FREQUENT�FLOOD�FLOWS�ARE�EXPECTED�TO�ACCESS��3EE�PAGE�����FIGURE���FROM� 
,EENHOUTS�ET�AL�������WHICH�SHOWS�THE��YEAR�EVENT�SPREADING�ACROSS�THE�POSTENTRENCHMENT� 
FLOODPLAIN��4HE�EXISTING�CHANNEL�WIDTH�AND�MEAN�DEPTH�WERE�ESTIMATED�TO�CALCULATE�CROSS 
SECTIONAL�AREA��AND�IN�SEVERAL�AREAS�IT�APPEARS�THE�TOP�OF�THE�BANK�COINCIDES�WITH�A�CROSSSECTIONAL� 
AREA�THAT�MAKES�SENSE�WITH�FLOODPLAIN�INUNDATION��&OR�EXAMPLE��WIDTH����FEET�8�MEAN�DEPTH���FEET� 
������SQUARE�FEET��WIDTH����FEET�8�MEAN�DEPTH���FEET�������SQUARE�FEET��4HERE�IS�SEDIMENT� 
AGGRADATION�ON�THE�FLOODPLAIN�WHEN�WATER�DOES�OVERFLOW�THE�BANKS��&LOOD�DEBRIS�IS�WIDESPREAD�� 
0ART�OF�WHAT�WE�ARE�OBSERVING�IS�FROM����������PEAK�FLOWS��ALL�HIGHER�THAN������CFS�EXCEPT� 
������RANGE�FROM�����������CFS��"ANKS�ARE�NOT�ERODING��� 

�  ;�  �  

�� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 
4HERE�ARE�A�NUMBER�OF�ACTIVE�DAMS�ALONG�WITH�BLOWN�OUT�INACTIVE�ONES��-ANY�OF�THE�DAMS�ARE� 
BUILT�ON�TOP�OF�TRIBUTARY�FAN�SEDIMENTS�THAT�ARE�ALREADY�PONDING�WATER�BEHIND�THEM��4HE�BEAVER� 
ARE�TAKING�ADVANTAGE�OF�THE�PONDING��AND�THE�DAMS�THEY�BUILD�ADD�INCHES�UP�TO�FEET�TO�THE�PONDED� 
AREA��#OULD�SEE�OLD�DAMS�WITH�HOLES�BUT�ANOTHER�BEAVER�DAM�BUILT�NEARBY��4HE�DAMS�ARE� 
RELATIVELY�LOW�IN�ELEVATION�COMPARED�TO�THE�SIZE�OF�THE�CHANNEL��SO�THEY�BLOW�OUT�AT�HIGH�FLOW��BUT� 
GET�REBUILT�AND�HOLD�BACK�WATER�DURING�LOW�FLOW�PERIODS��7HEN�THEY�BLOW�OUT��THEY�DO�NOT� 
UNLEASH�TREMENDOUS�ENERGIES�AND�DO�NOT�RESULT�IN�DEGRADATION�BECAUSE�OF�THEIR�SIZE�AND�THE�FACT� 
THAT�THE�TRIBUTARY�FAN�PROVIDES�GRADE�CONTROL��This item was answered “yes” in the field because 
we were focusing on no resulting deterioration, but as we moved downstream we decided to 
answer “no” focusing on beaver dams that are not active or stable, and documenting that the 
“no” answer is not causing problems with function. This item’s answer was changed to be 
consistent with the way we answered in the other reaches.� 

�  ;�  

� �� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

#HANNEL�GEOMETRY�AND�MEANDER�GEOMETRY�ARE�NOT�IN�SYNC��3INUOSITY�IS�LOWER�THAN�EXPECTED��EVEN� 
FOR�A�SANDY�SOUTHWESTERN�STREAM�TYPE��4HERE�IS�AT�LEAST���MILE�OF�ARTIFICIAL�STRAIGHTENING�EVIDENT�ON� 
THE�AERIAL�PHOTOGRAPH��/NE�SECTION�WAS�STRAIGHTENED�AND�BERMED�WHICH�ARTIFICIALLY�CUT�OFF�A�LARGE� 
LOOPING�MEANDER��(AVING�A�LOWER�SINUOSITY�THAN�EXPECTED�IS�NOT�CAUSING�DETERIORATION�OF�FUNCTION� 
BECAUSE�RIPARIAN�VEGETATION�HAS�STABILIZED�THE�STREAMBANKS��)T�ALSO�APPEARS�TO�NOT�BE�INCREASING� 
MEANDER�AT�THIS�TIME�BECAUSE�OF�THE�SANDY�BEDLOAD�AND�MOVING�THE�MATERIAL�THROUGH�THE�SYSTEM�� 
)N�A�FEW�PLACES�THE�RIVER�IS�STILL�ERODING�THE�PREENTRENCHMENT�TERRACE��WIDENING�THE�POST� 
ENTRENCHMENT�VALLEY�BOTTOM��AND�THE�ERODED�SOIL�BECOMES�PART�OF�THE�FLOODPLAIN��WHICH�WE� 
INTERPRET�AS�POSITIVE�FOR�DEVELOPMENT�OF�FUNCTION��� 

;� � � 

�����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
3AW������YEAR�OLD�COTTONWOOD�TREES�IN�PLACES�THAT�USED�TO�BE�ONLY�SAND��BASED�ON������PHOTO� 
POINTS�AND�TREE�AGE	��4HE�RIPARIAN�AREA�IS�WIDENING�WITH�COTTONWOOD�AND�WILLOW�ON�STREAMBANKS� 
AND�FLOODPLAINS��BUT�HAS�NOT�ACHIEVED�POTENTIAL�EXTENT��)N�PLACES�BULRUSH��SPIKE�RUSH��"ERMUDA� 
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GRASS��AND�WOODY�PLANTS�ARE�ESTABLISHING�IN�THE�ACTIVE�CHANNEL�AND�MOVING�UP�TO�THE�BANKFULL� 
STAGE��4HIS�IS�HELPING�TO�STABILIZE�THE�CHANNEL�AND�BUILD�BARS�THAT�ARE�EXPECTED�TO�NARROW�THE� 
CHANNEL�AND�WIDEN�THE�RIPARIAN�ZONE�OVER�TIME��3ACATON�ON�THE�TERRACE�HAS�INCREASED�IN�VIGOR�AND� 
OCCUPANCY�FOLLOWING�THE�!PRIL������FIRE�� 

�  ;�  

� �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
h.O�v�AGRICULTURAL�DIKES�AND�CHANNEL�STRAIGHTENING�REPOSITIONING�HAVE�SEVERED�THE�CONNECTION� 
BETWEEN�THE�3AN�0EDRO�2IVER�AND�ITS�TRIBUTARIES�IN�2EACH�!��#ONSEQUENTLY��IT�APPEARS�SEDIMENT�IS� 
NOT�BEING�PROCESSED�PROPERLY�IN�THE�MIDDLE�SEGMENT�OF�2EACH�!�WHERE�THE�WATER�DISAPPEARS�AND� 
FLOWS�SUBSURFACE�THROUGH�THE�SAND��7ITH�IMPROVED�CONDITIONS�THE�WHOLE�REACH�COULD�BE�PERENNIAL�� 
!CTIVITIES�IN�-EXICO�MAY�BE�HAVING�AN�EFFECT�ON�THE�SEDIMENT�WATER�BALANCE�� 

�
 
�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � � 

����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU�� 
�����PDLQWHQDQFH�UHFRYHU\�� 
-ULTIPLE�AGE�CLASSES�OF�BOTH�WOODY�AND�HERBACEOUS�SPECIES�PRESENT��#OTTONWOODS��YOUNG�AND� 
MATURE�TREES�OBSERVED��4HE�LACK�OF�COTTONWOOD�SPROUTS�IS�NOT�A�PROBLEM�BECAUSE�THE�EXISTING�TREES� 
HAVE�A�CLOSED�CANOPY�ALONG�THE�BANKS��SO�THERE�ARE�CURRENTLY�VERY�FEW�SITES�FOR�SPROUTS�TO�GET� 
STARTED��#OTTONWOOD�GETS�ESTABLISHED�IN�EPISODIC�RECRUITMENT�EVENTS�ASSOCIATED�FLOODS�THAT� 
COINCIDE�WITH�SEED�DISPERSAL��3UCCESSFUL�ESTABLISHMENT�USUALLY�INCLUDES�SUBSEQUENT�SPRING�AND� 
SUMMER�FLOWS�THAT�ALLOW�THE�SEEDLING�ROOTS�TO�REACH�THE�PERMANENT�WATER�TABLE��3TROMBERG������ 
FOUND�THAT�MOST�OF�THE�COTTONWOODS�THAT�HAVE�ESTABLISHED�SINCE������DATE�TO�YEARS�WITH�FLOODS� 
FROM�/CTOBER�TO�-ARCH��4HERE�WERE�SMALL�SPOTS�OF�MATURE�STRESSED�OR�DEAD�SEEP�WILLOW��BUT�OTHER� 
AREAS�WITH�HEALTHY�YOUNG�AND�MATURE�SEEP�WILLOW�� 

;� � � 
�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\��� 
�species present�� 

4HE�COMPOSITION�IS�DIVERSE�FOR�MAINTENANCE�AND�RECOVERY��3EE�PLANT�LIST�� 

;� � � 

�����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
&ACULTATIVE�WETLAND�AND�SOME�OBLIGATE�WETLAND�SPECIES�PRESENT��3EE�PLANT�LIST�FOR�WETLAND� 
INDICATOR�CATEGORIES�OF�SPECIES�PRESENT��,ESS�COVER�OF�HERBACEOUS�OBLIGATE�SPECIES�IN�THE�CHANNEL� 
THAN�DOWNSTREAM�PERENNIAL�REACHES�� 

;� � � 

�����6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW� 
������PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV���community types present�� 
#OTTONWOOD�COMMUNITY�TYPE�PRESENT��(ORSETAIL�WAS�THE�MOST�COMMONLY�SEEN�HERBACEOUS� 
COMMUNITY�TYPE��#OTTONWOOD��SEEP�WILLOW��AND�EQUISETUM�WERE�COMMON�IN�THE�REACH���+EY� 
STABILIZING�SPECIES�INCLUDING�SPIKERUSH��"ALTIC�RUSH�AND�BULRUSH�WERE�MUCH�LESS�COMMON�IN�THIS� 
REACH�THAN�IN�SUCCESSIVE�LOWER�REACHES����3EE�PLANT�LIST�FOR�STABILITY�CLASS�AND�ABUNDANCE�OF�SPECIES� 
PRESENT�� 

;� 
;� 

�&RWWRQ� 
ZRRG�LQ� 
SDWFKHV�� 

� 

�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
)N�PAST�YEARS��PATCHES�OF�COTTONWOOD�TREES�IN�THIS�REACH�HAVE�SHOWN�WATER�STRESS�IN�*UNE��YELLOW� 
LEAVES	 ��4HIS�YEAR��TENT�CATERPILLARS�HAVE�DEFOLIATED�MANY�OF�THE�TREES��BUT�IT�IS�COMMON�THAT�TENT� 
CATERPILLARS�DEFOLIATE�LEAVES��AND�THEN�ANOTHER�SET�OF�LEAVES�COMES�OUT��4HERE�ARE�A�FEW�LEAFED�OUT� 
TREES�WITHOUT�TENT�CATERPILLARS�THAT�WERE�VIGOROUS��AND�NOT�ALL�OF�THE�TREES�HAVE�LEAFED�OUT�YET��4HE� 
COTTONWOODS�IN�THE�DRY�MIDDLE�SECTION�HAVE�MORE�DEAD�BRANCHES��BUT�THE�WILLOWS�AND�HERBACEOUS� 
SPECIES�EXHIBIT�HIGH�VIGOR��4HERE�ARE�SMALL�SPOTS�OF�DEAD�OR�STRESSED�MATURE�SEEP�WILLOW�ALONG�THE� 
BANKS�WHICH�IS�NOT�A�PROBLEM�FOR�FUNCTION�BECAUSE�OF�ALL�THE�OTHER�VIGOROUS�SEEP�WILLOW�IN�THE� 
REACH��2ECORD�COLD�WINTER�TEMPERATURE�IN�&EBRUARY������MAY�HAVE�DAMAGED�THIS�SPECIES�����&� 
������#	�IN�3IERRA�6ISTA �� 

;� � � 

�����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH�� 
��������HQHUJ\�GXULQJ�KLJK�IORZV��enough���� 
(IGH�PERCENTAGE�OF�COTTONWOOD�STABILIZERS�COVERING�THE�BANKS��3OILS�VARIED�FROM�COHESIVE�SOIL�TO� 
NONCOHESIVE�SANDS��3MALLER�PATCHES�OF�COTTONWOOD�SEEP�WILLOW�WERE�OBSERVED�ON�THE�MOST�STABLE� 
SITES��4HERE�ARE�SOME�STEEP�BARE�BANKS�WITH�COTTONWOOD�GROWING�ON�TOP�WHERE�WE�DISCUSSED�THE� 
AMOUNT�OF�BARE�GROUND�BETWEEN�TREE�TRUNKS�AND�STEEPNESS�OF�THE�BANK��AND�HOW�THERE�WERE�SMALL� 
SECTIONS�THAT�HAD�SEEP�WILLOW�GROWING�IN�FRONT�OF�THE�COTTONWOODS�THAT�CREATE�A�DIFFERENT�SHAPED� 
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BANK��YET�BOTH�ARE�STABLE��7HILE�THE�ANSWER�IS�OVERALL�YES��GREATLY�INCREASED�PRESENCE�OF�BULRUSH� 
AND�SEEP�WILLOW�IS�NEEDED�FOR�DEVELOPMENT�OF�NARROWER�CHANNELS�AND�LOWER�WIDTH�DEPTH�RATIOS��� 
4HE�CURRENT�VEGETATION�CANNOT�PROPERLY�MANAGE�THE�SEDIMENTS�IN�A�WAY�TO�CREATE�MORE�EFFICIENT� 
CHANNELS�� 

;� � � 
�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
#OTTONWOOD�AND�WILLOW�IN�MULTIPLE�AGE�CLASSES�ARE�GROWING�ALONG�THE�REACH��� 

�
 
�
 
9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

;� � 

� ������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
,ARGE�WOODY�MATERIAL�AND�OVERFLOW�CHANNELS�ARE�DISSIPATING�ENERGY�DURING�HIGH�FLOWS��3EDIMENTS� 
ARE�BEING�DEPOSITED�IN�OVERFLOW�CHANNELS��� 

� ;�� � 

������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
3INCE�THE�����S��SEE�(EREFORD�������PP������ 	��THE�3AN�0EDRO�2IVER�HAS�DONE�VERY�LITTLE� 
MEANDERING��CONSEQUENTLY��THERE�ARE�FEW�TRUE�POINT�BARS��4HE�DOMINANT�CHANNEL�AND� 
FLOODPLAIN�FORMING�PROCESSES�RESULT�FROM�EPISODIC�CHANNEL�SWITCHING�WHEN�LARGE�WOODY� 
DEBRIS�JAMS�OR�LARGE�VOLUMES�OF�SEDIMENT��DELIVERED�BY�TRIBUTARIES��OBSTRUCT�THE�MAIN� 
CHANNEL�AND�DIVERT�FLOW�INTO�AN�OVERFLOW�CHANNEL��WHICH�THEN�EVOLVES�INTO�THE�DOMINANT� 
CHANNEL��4HIS�PROCESS�IS�MOST�COMMON�IN�THE�TRANSITION�FORM��WHICH�OCCURS�AT�OR� 
IMMEDIATELY�DOWNSTREAM�OF�TRIBUTARY�FANS��REFER�TO�&OGG�ET�AL��������PP������	��7E� 
ANSWERED�THIS�ITEM�hNOv�BECAUSE�A�FEW�LARGE�DEPOSITIONAL�BARS�IN�THIS�REACH�ARE�NOT� 
REVEGETATING�BECAUSE�THE�WATER�DRAINS�QUICKLY�FROM�THE�COARSE��SAND��GRAVEL��AND�COBBLE	� 
SEDIMENT��AND�THESE�ACTIVECHANNEL�DEPOSITS�ARE�REMOBILIZED�WITH�EACH�LARGE�FLOOD�EVENT�� 

�  ;�  

� ������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 
#HANNEL�APPEARS�TO�JUMP�AROUND�BASED�ON�LARGE�WOOD�DEPOSITS�MORE�FREQUENTLY�THAN�2EACHES�"�� 
#��$��AND�%��4HE�BRAIDING�IN�THE�LAST�PART�OF�THE�REACH�IS�EXPECTED�BECAUSE�IT�IS�ASSOCIATED�WITH�A� 
TRIBUTARY�FAN�DEPOSIT�AND�PROBABLY�BACKWATER�EFFECTS�OF�THE�BRIDGE��� 

;� � 
� ������6\VWHP�LV�YHUWLFDOO\�VWDEOH����not downcutting�� 

.O�HEADCUTS�PRESENT������YARDS�FROM�THE�UPPER�END�OF�THE�REACH�THERE�IS�A�STAIR�STEPPED�CHANNEL� 
ADJUSTMENT�WHICH�IS�PROBABLY�THE�STREAM�CUTTING�THROUGH�A�DEPOSITION��NOT�A�HEADCUT�� 

�  ;�  
� ������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG�� 

���������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ���� 
$RY�SECTION�IN�MIDREACH�INDICATES�STREAM�IS�NOT�ABLE�TO�PROCESS�SEDIMENTS��SAND 	�PROPERLY�� 

�
 
�
 

5HPDUNV�
 
� 
4HE�INTERRUPTED�FLOW�IN�THE�MIDDLE�OF�THE�REACH�IS�NOT�IN�ASSOCIATION�WITH�TRIBUTARIES�CREATING�A�FAN��BUT�MOSTLY�BECAUSE�OF� 
COARSE�SEDIMENTS�IN�A�WIDE�CHANNEL���4HIS�REACH�HAS�VARIABLE�CHANNEL�FORM�WHICH�REFLECTS�THE�BED�MATERIAL�CHANGES��SANDY� 
��WIDE��MORE�SILT���NARROW ���4HERE�ARE�THREE�TYPES�OF�CROSSSECTIONS�����	�RELATIVELY�NORMAL�SIZED�CHANNEL�WITH�WELL 
DEVELOPED�BANKS�WITH�TREES�GROWING�ALONG�THE�EDGE����	 �RELATIVELY�LARGE�OVERFLOW�CHANNEL�NEXT�TO�A�NATURAL�LEVEE�CREATED� 
BY�THE�STABILITY�OF�TREES��NEXT�TO�A�RELATIVELY�SMALL�CHANNEL��AND��� �WIDE�SHALLOW�CHANNEL�� 

6EGETATIVE�ATTRIBUTES�ARE�LARGELY�IN�WORKING�ORDER�EXCEPT�FOR�COTTONWOOD�VIGOR�IN�THE�MIDDLE�OF�THE�REACH��7E�SAW� 
EVIDENCE�OF�THE�!PRIL������FIRE�ON�THE�SACATON�UPLAND�FROM�THE�BORDER�TO�THE�FIRST�ROUND�OXBOW��� 

h.OT�!PPARENTv�TREND�RATING�WAS�PRIMARILY�BASED�ON�PERCEIVED�INABILITY�OF�REACH�TO�PROCESS�SEDIMENT�WHICH�MAY�BE�A�MORE� 
IMPORTANT�INDICATOR�THAN�THE�VEGETATION��%XPANSION�OF�SEEP�WILLOW�IS�SEEN�AS�AN�IMPORTANT�COMPONENT�OF�IMPROVEMENT�� 

��)N�RETROSPECT��THE�ANSWER�TO�ITEM����IS�hN�Av�BECAUSE�POINTBAR�EXTENSION�HAS�NOT�BEEN�THE�DOMINANT�FLOODPLAIN�FORMING�PROCESS�SINCE� 
THE�����S��0OINT�BARS�ARE�RARELY�OBSERVED�EXCEPT�NEAR�CONFLUENCES�WITH�LARGE�TRIBUTARIES��/VERBANK�FLOODING�WITH�VERTICAL�FLOODPLAIN� 
AGGRADATION�HAS�BEEN�THE�DOMINANT�FLOODPLAIN�PROCESS�FOR�MORE�THAN����YEARS�ALONG�MOST�OF�THE�UPPER�3AN�0EDRO�2IVER�� 
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4HERE�IS�AN�OBVIOUS�IMPROVED�DIFFERENCE�BETWEEN�THE������PHOTO�POINT�AND�WHAT�WE�SEE�NOW��BUT�A�LACK�OF�CLEAR�EVIDENCE� 
THAT�IMPROVEMENT�IS�CONTINUING���2EACH�SHOULD�HAVE�A�BETTER�DISTRIBUTION�OF�STABILIZING�COMMUNITY�TYPES�THAT�CAPTURE�FINE� 
SEDIMENTS�AND�CHANGE�THE�GEOMETRY�OF�THE�CHANNEL�BY�NARROWING�AND�INCREASING�AREAS�FOR�OVERBANK�FLOWS�� 
� 
/VERBANK�FLOODING�WITH�VERTICAL�FLOODPLAIN�AGGRADATION�HAS�BEEN�THE�DOMINANT�FLOODPLAIN�PROCESS�FOR�MORE�THAN����YEARS� 
ALONG�MOST�OF�THE�UPPER�3AN�0EDRO�2IVER�� 

2EACH�!�MIGHT�BENEFIT�FROM�A�PROGRAM�OF�PLANTING�SEEDS�AND�OR�PLUGS�OF�BULRUSH�IN�SECTIONS�WHERE�THERE�IS� 
ADEQUATE�WATER�AND�LITTLE�OR�NO�PRESENCE�OF�THE�SPECIES���"ULRUSH�PLAYS�AN�EXTREMELY�IMPORTANT�ROLE�IN�BANK� 
STABILIZATION�AND�CHANNEL�PROCESSES��AND�IT�MIGHT�BE�POSSIBLE�TO�ACCELERATE�DEVELOPMENT�OF�BULRUSH�COMMUNITIES� 
THROUGH�PLANTING�� 
� 
� 
6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��???�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�?8?�� 
��?8?�&UNCTIONAL��!T�2ISK��� .O��???� 

��???�.ONFUNCTIONAL� �
)$5� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 

��???�5NKNOWN� �???�&LOW�REGULATIONS� 
�???�-INING�ACTIVITIES� 
�?8?�5PSTREAM�CHANNEL�CONDITIONS������ 
�???�#HANNELIZATION� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� 
�???�2OAD�ENCROACHMENT� 

�???�5PWARD� �???�/IL�FIELD�WATER�DISCHARGE� 
�???�$OWNWARD� �???�!UGMENTED�FLOWS� 
�?8?�.OT��!PPARENT� �?8?�/THER��SPECIFY �-EXICO�GROUND�WATER�USE�� 

�2EVISED�����	 ���������	 � 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach _Palominas, Reach A________________  Date _April 11, 2012__________ 

Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp. H 

X Common spikerush Eleocharis palustris OBL H  1 A c 
X Parish spikerush Eleocharis parishii FACW H 1 A c 

Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 

X Hardstem bulrush CT Schoenoplectus spp. H 2 A 
X Hardstem bulrush Schoenoplectus acuta OBL H 2 A 
X Baltic rush CT Juncus spp. OBL H 1 A 
X Baltic rush Juncus balticus OBL H 2 A 

Arizona rush Juncus interior FAC M 
X Torrey’s rush Juncus torreyi FACW H 1 A 

Cattail Typha latafolia OBL H 
Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 F B 
X Bermuda grass Cynodon dactylon FACU M 4 F B 
X Barnyard grass Echinochloa crus-galli FACW L 4 A c 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 3 A c 
X Smooth horsetail Equisetum laevigatum FACW L 2 B 

Alkali Sacaton Sporobolus airoides FAC M 
X Giant Sacaton Sporobolus wrightii FAC M 4  F T B 

Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 

X Deer grass Muhlenbergia rigens FAC H 2 A 
X Vine Mesquite Panicum obtusum FAC M 1 F 
X Beardless wildrye Leymus triticoides FAC M 2 B 
X Canadian horseweed Conyza canadensis FACU M 1 A b 
X Lehman lovegrass Eragrostis lehmanniana F 

Forbs Scientific name WIC SC AB LOC 
X Spiny aster Chloracantha spinosa FACW H 
X Curly top knotweed Polygonum lapathifolium OBL L 
X Sweet Clover Melilotus indicus FACU+ L 
X Speedwell Veronica spp. OBL L 
X Buttercup Ranunculus OBL L 1 A 
X Monkeyflower Mimulus spp OBL L 1 A 
X Huachuca water umbel Lilaeopsis schaffneriana 

spp. recurva 
OBL L 1 A 

X Thurber’s sneezeweed Helenium thurberi OBL L 1 A 
X Thurber’s Pepperweed Lepedium thurberi OBL L 1 A 
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Trees/Shrubs Scientific names WIC SC AB LOC 
X Cottonwood/Goodding 

willow CT 
H 4 B 

Cottonwood /Mixed 
hardwood CT 

H 

X Freemont Cottonwood Populus fremontii FACW H 4 B F 
Freemont Cottonwood/ 
Johnsongrass CT 

X Goodding willow Salix gooddingii OBL H 4 B F 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

X Coyote willow Salix exigua OBL M 2 F 
Yewleaf willow Salix taxifolia FACW H 

X Seep willow Baccharis salicifolia FACW M 3 B 
Desert broom Baccharis sarothroides FACW M 
Yerba de pasmo Baccharis pteronoides 

X Tamarisk (DEAD) Tamarix ramosissima FACW H 
X Mexican elderberry Sambucus nigra FAC M 2 F 
X Western soapberry Sapindus saponaria UPL M 1 F 
X Netleaf hackberry Celtis reticulata FACU M 1 F 
X Arizona walnut Juglans major FACW H 2 B F 
X Velvet ash Fraxinus velutina FAC + L 2 B F 

Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 4 F T 
Golden current Ribes aureum FACW H 

X Little-leaf sumac Rhus microphylla FACU M 2 B F 
X Rubber rabbitbrush Ericameria nauseosa UPL M 1 B 

Burrobrush Hymenoclea monogyra UPL M 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class: low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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� � 
��n�7AYPOINT�����n�UPSTREAM�TO�STEEL�RAIL�FENCE�ON� 
)NTERNATIONAL�BORDER�� 

��n�7AYPOINT������DOWNSTREAM�INTO�REACH�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�$�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
��n�3HOWING�INITIAL�CHANNEL�FEATURES�WITH�COTTONWOOD�ON� 
FREQUENT�FLOODPLAIN�� 

��n�h5v�SHAPED�CHANNEL�� 

�
 

� � 
��n�2IVER�CUTTING�TOWARDS�TERRACE��THREE�LEVELS�VISIBLE��ACTIVE� 
CHANNEL��FREQUENT�FLOODPLAIN��TERRACE�� 

���,ITTLE�HERBACEOUS�COVER�IN�ACTIVE�CHANNEL��MOSTLY� 
COTTONWOOD�W�SEEP�WILLOW�AT�OR�ABOVE�BANKFULL�� 
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� � 
��n�3EEP�WILLOW�AND�COTTONWOOD�ON�MEANDER�� ��n�&LOODPLAIN�MOVING�ON�LOWER�PART�OF�MEANDER��COTTONWOOD� 

RIGHT�ESTABLISHED�ON�EARLIER�FREQ��FLOODPLAIN�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�$��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� 
��n�,ONG�STRAIGHT�SECTION�OF�OVERFLOW�CHANNEL�� 

�
 

� 
���n�,ONG�POOL�FROM�THE�BACKWATER�EFFECTS�OF�A�TRIBUTARY�FAN� 
�hPONDEDv�CHANNEL�FORM ��LOWER�END�WITH�LARGE�COBBLE�� 

� � 
���n�,ARGE�COBBLE�FORMING�POND��TRIBUTARY�FAN�LIKELY�SOURCE�� ���n�)NITIAL�BEAVER�ACTIVITY�NOTED�� 
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� � 
��n�7AYPOINT�����UPSTREAM�TO�SMALL�BEAVER�DAM�BUILDING�ON� 
SEDIMENT�DEPOSIT�� 

���n�5PSTREAM�IN�CONFINED�SECTION�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�$��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
���n�%XAMPLE�OF�A�LONG�POOL�FROM�THE�BACKWATER�EFFECTS�OF�A� 
TRIBUTARY�FAN��hPONDEDv�CHANNEL�FORM �� 

����7AYPOINT�����n�LARGE�BEAVER�DAM�n�EVEN�THESE�LARGE�DAMS� 
LIKELY�WASH�OUT�EACH�HIGH�FLOW�BUT�ARE�IMPORTANT�AT�LOW�FLOW�� 

�
 

� � 
���n�7AYPOINT������STRAIGHTENED�SECTION��MORE�MEANDER� 
EXPECTED�GIVEN�SUBSTRATE�AND�VALLEY�WIDTH�� 

���n�7AYPOINT������LARGE�WOOD�DEPOSIT�FORMING�MEANDER�TO� 
LEFT�� 
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� � 
���n�7AYPOINT������LOOKING�UPSTREAM�AT�LAST�SURFACE�WATER� 
BEFORE�INTERRUPTED�SECTION�� 

���n�7AYPOINT������SMALL�SERIES�OF�POOLS�BEGIN�HERE�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK���
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO�
 
���
 
�
 

�
 

� � 
����7AYPOINT�����n�PERSISTENT�WATER�IN�NARROW�CHANNEL��BAR�TO� 
LEFT�IS�IN�ACTIVE�CHANNEL�� 

���n�7AYPOINT������DRY�OVERFLOW�CHANNEL�LEFT��STREAM�CHANNEL� 
TO�RIGHT�OF�LARGE�WOOD�DEPOSIT�� 

�
 

� � 
���n�#HANNEL�ON�STREAM�RIGHT�OF�WOODPILE�� ���n�7AYPOINT�����SURFACE�FLOW�DIMINISHES�� 
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� � 
���n�7AYPOINT������COTTONWOOD�ON�UPPER�EXTENT�OF�FREQUENT� 
FLOODPLAIN�n�NOT�WELL�LEAFED��CATERPILLAR�INFESTATION�� 

���n�7AYPOINT������UPSTREAM�VIEW��CHANNEL�DRY�TO�WAYPOINT� 
����� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�$��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
���n�7AYPOINT������DOWN�VIEW��SURFACE�FLOW�FOR�SHORT� 
DISTANCE�� 

���n�7AYPOINT������/VERFLOW�CHANNEL�WITH�LARGE�WOOD� 
DEPOSITS��SPORADIC�POOLS���WETTED�SECTIONS�TO�WAYPOINT������ 

�
 

� � 
���n�7AYPOINT������DRY�BEGINS�� ���n�7AYPOINT������SMALL�COMMUNITY�OF�"ALTIC�RUSH�FORMING��A� 

FEW�COTTONWOOD�STRESSED�DYING�HERE�� 
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� � 
���n�7AYPOINT������SOME�SURFACE�FLOW�BY�LARGE�WOOD�PILE�� ���n�7AYPOINT������LARGE�PILE�OF�LARGE�WOOD�OFFCHANNEL� 

�STREAM�LEFT	�LOOKING�UPSTREAM�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�$�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
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�
 

� � 
���n�7AYPOINT������DOWN�VIEW�OF�HUGE�DEPOSITS�OF�WOOD�� ���n�7AYPOINT������UPSTREAM�TO�BEAVER�POND�ON�STREAM�RIGHT�� 

�
 

� � 
���n�(UACHUCA�WATER�UMBEL�JUST�DOWNSTREAM�FROM�BEAVER� 
DAM�� 

���n�#HARACTERISTIC�COMMUNITY�OF�LIMEGREEN��TWISTED�GROWTH� 
FORM�OF�WATER�UMBEL�IN�ALGAE�� 
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���n�7ATER�UMBEL�SHOWING�ROOTS�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�$��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� 
���n�6ERY�LOOSELY�ROOTED��WONDER�HOW�IT�STAYS�IN�PLACE�DURING� 
HIGH�FLOWS���� 

� 
���n�!NOTHER�SMALL�PATCH�OF�UMBEL�JUST�DOWNSTREAM�� 

� 
���n�7AYPOINT������UPSTREAM�VIEW�FROM�BRIDGE�� 
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San Pedro River – San Pedro Riparian National Conservation Area A
 

PFC Reach A – Completed April 11, 2012 – Scale Approximate 

Waypoints 793 - 822
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Wpt 822, 
Reach End 

Wpt 793 
Reach befin 

Straightened 
section 
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Reach A Historic Photos 
A series of photos from 1987 to 2012 display major 
evolutionary changes in the channel and vegetation. These 
photos were taken at the Mexico border and at the lower 
end of the reach from the bridge.  They display the major 
changes that occur in relatively short time periods in this 
flashy river. 

Reach A Looking South (Upstream) Across Border Fence 
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July 6, 1987 August 11. 1992 


June 19, 1995 September 1, 1998 




 
 

Reach A Looking South (Upstream) Across Border Fence 
(continued) 
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June 9, 2005June 18, 2004 

June 25,2008 April 11, 2012 




 
 

Reach A
 
Mexican Border north (downstream) 


July 6, 1987 
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July 1 1992 August 11, 1992 

June 19, 1995 September 1, 1998 

June 25, 2008 April 13, 2012 



 
  

Reach A 

Highway 92 Bridge Looking North (Upstream)
 

July 6, 1987 July 17, 1992 


January 20, 1993 August 3, 1998 


July 2, 2008 April 13, 2012 
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3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG� 
2EACH�!� 

793  11-APR-12  8:04:32AM  N31 20.056 W110 08.870   4257 ft   reach break, photos 1-2 
 

803  11-APR-12 10:04:40AM  N31 20.891 W110 08.172   4300 ft   photo 13 
      

804  11-APR-12  10:13:20AM  N31 21.052 W110 08.084   4238 ft   large gravel bar, no photo 
   

805  11-APR-12 10:22:39AM  N31 21.153 W110 07.967   4268 ft   photo 16 
      

806  11-APR-12 10:52:03AM  N31 21.416 W110 07.666   4265 ft    photo 17 
  

807  11-APR-12 11:00:13AM  N31 21.487 W110 07.466   4233 ft   photo 18 
      

808  11-APR-12 11:05:06AM  N31 21.555 W110 07.470   4257 ft   photo 19 
      

809  11-APR-12 11:46:36AM  N31 21.642 W110 07.460   4263 ft   photo 20 
      

810  11-APR-12 11:53:22AM  N31 21.719 W110 07.395   4262 ft   photo 21 
      

811  11-APR-12 12:06:36PM  N31 21.857 W110 07.367   4248 ft   photo 22 
      

812  11-APR-12 12:15:50PM  N31 21.977 W110 07.192   4221 ft   photo 24 
      

813  11-APR-12 12:21:41PM  N31 22.029 W110 07.121   4250 ft   photo 25 
      

814  11-APR-12 12:26:03PM  N31 22.097 W110 07.072   4198 ft   photo 26 
      

815  11-APR-12 12:31:57PM  N31 22.137 W110 07.118   4239 ft   photo 27 
      

816  11-APR-12 12:39:15PM  N31 22.250 W110 07.020   4236 ft   photo 28 
      

817  11-APR-12 12:45:02PM  N31 22.366 W110 06.939   4239 ft   photo 29 
      

818  11-APR-12 12:57:51PM  N31 22.467 W110 06.744   4212 ft   photo 30 
      

819  11-APR-12 1:06:10PM  N31 22.528 W110 06.634   4252 ft   photo 31 
      

820  11-APR-12 1:09:19PM  N31 22.543 W110 06.667   4257 ft   photos 32-33 
     

821  11-APR-12 1:15:07PM  N31 22.581 W110 06.689   4231 ft   photo34 
     

822  11-APR-12 1:43:18PM  N31 22.794 W110 06.660   4227 ft   reach break, photo 40 
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3)&�$VVHVVPHQW�)RUP� 
� 

.AME�OF�2IPARIAN7ETLAND�!REA�� 6DQ�3HGUR�5LYHU� 
$ATE�� ���������������� 3EGMENT�2EACH�)$�� 3)&�5HDFK�%������PLOHV� 
)$�4EAM�/BSERVERS��	 -IKE�,UNN��*ANICE�3TAATS��7AYNE�%LMORE��-ARK�'ONZALEZ��*IM�&OGG��������	��3TEVE� 

,EONARD������ 	��3TEVE�3MITH������	��"EN�,OMELI��*EFF�3IMMS��-ARCIA�2ADKE��%RIC� 
"AKER��(EATHER�3WANSON��#ATIE�&ENN��2YAN�0ITTS� 

�
 
9ES� .O� .�!� (9$2/,/')#!,� 

;� � � 
�� )ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV�� 
&REQUENT�FLOODPLAINS��ALTHOUGH�NARROW�AND�DISCONTINUOUS�IN�SOME�PLACES��ARE�EVIDENT�AND� 
ACCESSIBLE�� 

�  ;�  �  

�� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 
4HE�DAMS�ARE�RELATIVELY�LOW�IN�ELEVATION�COMPARED�TO�THE�SIZE�OF�THE�CHANNEL��4HEY�BLOW�OUT�AT� 
HIGH�FLOW��SOME�GET�REBUILT�AND�HOLD�BACK�WATER�DURING�LOW�FLOW�PERIODS��7HEN�THEY�BLOW�OUT�� 
THEY�DO�NOT�UNLEASH�TREMENDOUS�ENERGIES�AND�DO�NOT�RESULT�IN�DETERIORATION�OF�RIPARIAN�FUNCTION� 
BECAUSE�OF�THEIR�SIZE�AND�THE�FACT�THAT�THE�TRIBUTARY�FANS�PROVIDE�GRADE�CONTROL��� 

�  ;�  

� �� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ���� 

3INUOSITY�IS�LOWER�THAN�EXPECTED�FOR�THE�STREAM�TYPE��0ARTS�OF�THE�RIVER�WERE�STRAIGHTENED�FOR� 
AGRICULTURAL�REASONS��UPPER�AND�LOWER�PARTS�OF�REACH 	��4HE�MAJORITY�OF�BANKS�ON�THE�STRAIGHT� 
SECTIONS�ARE�NOT�ERODING�DUE�TO�COTTONWOOD�WILLOW�PROVIDING�STABILITY��AND�THE�ENERGY�DURING� 
HIGH�FLOWS�IS�BEING�USED�TO�MOBILIZE�THE�BED��4HERE�ARE�TWO�RELATIVELY�RECENT�CHANNEL�LOCATION� 
CHANGES�THAT�SLIGHTLY�LOWER�THE�SINUOSITY�LOCALLY��SEE�FIGURE�!��BELOW ��&ROM�THE�'OOGLE�%ARTH� 
IMAGE�IT�CAN�BE�SEEN�THAT�THE�NORTH�CHANNEL�SHIFT�IS�ASSOCIATED�WITH�A�TRIBUTARY�FAN��THE�SOUTH�ONE� 
IS�NOT��4HIS�hNOv�IS�NOT�SIGNIFICANT�FOR�PHYSICAL�FUNCTION�BECAUSE�OF�THE�STABLE�BANKS�AND�BECAUSE� 
THE�REACH�IS�PROCESSING�SEDIMENT�APPROPRIATELY��SEE�ITEM���	�� 

;� � 

� �����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
2IPARIAN�SPECIES�ESTABLISHED�ON�FLOODPLAIN�AND�SOME�ON�INCHANNEL�BARS��"ULRUSH�COMMUNITIES�ON� 
THE�INCHANNEL�BARS�ARE�EXPANDING�INTO�THE�CHANNEL�AND�UP�THE�BANKS��4HE�RIPARIAN�AREA�IS� 
EXPANDING�IN�THIS�REACH�MORE�SO�THAN�0&#�2EACH�!��ESPECIALLY�IN�THE�LOWER�SECTION�OF�0&#�2EACH� 
"�� 

;� � 

� �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
.O�EVIDENCE�OF�RIPARIANWETLAND�DEGRADATION��4HERE�ARE�TWO�MEANDER�CUTOFFS�IN����MILES�THAT� 
COULD�BE�RELATED�TO�A�CHANGE�IN�SEDIMENT�FROM�THE�UPLANDS��SEE�'OOGLE�%ARTH�IMAGE�BELOW	��4HEY� 
ARE�EXPECTED�TO�STABILIZE�BUT�SHOULD�BE�MONITORED��4HE�SEDIMENT�FANS�FROM�TRIBUTARIES�ARE�PART�OF� 
THE�POTENTIAL��THEY�ARE�NOT�CAUSING�DETERIORATION�OF�CONDITION��� 

�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � � 

�����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
9ES�FOR�BOTH�WOODIES�AND�HERBACEOUS��/N�A�CUTOFF�MEANDER�THERE�ARE�COTTONWOOD�SPROUTS�AND� 
YOUNG�AND�SEVERAL�AGE�CLASSES�IN�SEEP�WILLOW��-ANY�COTTONWOOD�TREES�IN�THE������YEAR�AGE�CLASS� 
PRESENT��-OST�INDIVIDUAL�OR�SMALL�GROUPS�OF�REGENERATION�FROM�BURIED�LOGS�OR�ROOTS��BUT�LARGER� 
PATCHES�OF����YEAR�OLD�COTTONWOODS��AND�YOUNGER	�CAME�FROM�SUCCESSFUL�REGENERATION�FOLLOWING� 
FLOOD�EVENTS��� 

;� � � 
�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\����� 
�species present�� 

#OMPOSITION�IS�DIVERSE��3EE�PLANT�LIST�� 

;� � � 
�����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
.UMEROUS�OBLIGATE�WETLAND�SPECIES�PRESENT��3EE�SPECIES�LIST��� 

;� � � �����6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW� 
������PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV�����community types present�� 
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3TABILIZING�PLANT�COMMUNITY�TYPES�PRESENT��3EE�SPECIES�LIST��� 

;� � � 

�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
4ENT�CATERPILLARS�HAVE�DEFOLIATED�MANY�OF�THE�COTTONWOOD�TREES��)T�IS�COMMON�THAT�TENT�CATERPILLARS� 
DEFOLIATE�LEAVES�EARLY�IN�THE�SPRING��THE�CATERPILLARS�CACOON��AND�THEN�ANOTHER�SET�OF�LEAVES�COMES� 
OUT�IN�THE�SUMMER��(IGH�VIGOR�ON�HERBACEOUS�PLANTS�AND�WILLOWS��.O�CONTRACTED�OR�SPIKY� 
COTTONWOOD�TOPS��MOSTLY�ROUNDED�TOPS�INDICATING�SHORTTERM�STRESS�FROM�THE�CATERPILLARS��3OME� 
SEEP�WILLOW�DIEBACK��POSSIBLY�RELATED�TO�EXTREMELY�COLD�WEATHER�LAST�WINTER��BUT�ALSO� 
CONSIDERABLE�YOUNG�MIDAGE�CLASSES��WHICH�ARE�VIGOROUS��"ROWSED�BULRUSH�SET�BACK��BUT�STILL� 
APPEARS�TO�HAVE�HIGH�VIGOR��THICK�STEMS�� 

;� � � 

�����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH�� 
��������HQHUJ\�GXULQJ�KLJK�IORZV����enough���� 
7ELL�VEGETATED�ON�FLOODPLAIN��BANKFULL�AND�MANY�PLACES�ALONG�ACTIVE�CHANNEL��%VIDENCE�OF� 
LIVESTOCK�USE�ON�A�FEW�LOW�BARS�WHERE�ACCESSIBLE��SCATTERED�THROUGHOUT�REACH��� 

;� � � 

�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
-ULTIPLE�AGE�CLASSES�OF�COTTONWOOD�AND�WILLOW�ARE�GROWING�ON�THE�FLOODPLAIN�AND�BANKS��PLUS� 
LARGE�AMOUNTS�OF�DOWN�WOODY�MATERIAL��,ARGE�SECTION�OF�REACH�HAD�COTTONWOOD�REMOVED�BY� 
WILDFIRE��NOW�HAS�A�NARROW�BAND�OF�TREES�GROWING�ALONG�THE�BANKS��4HE�BIG�MEANDERS�AND�OTHER� 
AREAS�IN�THE�BROAD�FLOODPLAIN�HAVE�COTTONWOOD�GALLERIES���0LANT�COMMUNITIES�ARE�AN�ADEQUATE� 
SOURCE�OF�LARGE�WOODY�MATERIAL�ON�THE�REACH�AS�A�WHOLE��� 

�
 
�
 
9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

;� � � 

������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU�� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
,OTS�OF�BIG�LOG�JAMS��%VEN�IN�FIRE�AREA�WITH�TREE�LOSS��SACATON�SLOWING�HIGH�FLOWS�IN�SPOTS� 
�OVERFLOW�CHANNELS	�ALONG�WITH�WOODY�DEBRIS�PILES��.UMEROUS�OVERFLOW�CHANNELS��BROAD� 
FLOODPLAINS�WITH�ROUGHNESS�ELEMENTS�TO�DISSIPATE�ENERGY�� 

;�� � � 

������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
3INCE�THE�����S��SEE�(EREFORD�������PP������	��THE�3AN�0EDRO�2IVER�HAS�DONE�VERY�LITTLE� 
MEANDERING��CONSEQUENTLY��THERE�ARE�FEW�TRUE�POINT�BARS��4HE�DOMINANT�CHANNEL�AND�FLOODPLAIN� 
FORMING�PROCESSES�RESULT�FROM�EPISODIC�CHANNEL�SWITCHING�WHEN�LARGE�WOODY�DEBRIS�JAMS�OR�LARGE� 
VOLUMES�OF�SEDIMENT��DELIVERED�BY�TRIBUTARIES��OBSTRUCT�THE�MAIN�CHANNEL�AND�DIVERT�FLOW�INTO�AN� 
OVERFLOW�CHANNEL��WHICH�THEN�EVOLVES�INTO�THE�DOMINANT�CHANNEL��4HIS�PROCESS�IS�MOST�COMMON� 
IN�THE�TRANSITION�FORM��WHICH�OCCURS�AT�OR�IMMEDIATELY�DOWNSTREAM�OF�TRIBUTARY�FANS��REFER�TO�&OGG� 
ET�AL��������PP������	��7E�ANSWERED�THIS�ITEM�hYESv�BECAUSE�THE�UPPER�BANKS�ARE�WELL�VEGETATED� 
WITH�TREES��SEEP�WILLOWS��ETC���AND�STABLE��� 

;� � 

� ������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 
4HERE�IS�NO�EXCESSIVE�LATERAL�STREAM�MOVEMENT��3TREAM�MOVEMENT�IS�ASSOCIATED�WITH�THE�CHANNEL� 
SWITCHING�BETWEEN�ACTIVE�AND�OVERFLOW�CHANNELS�RELATED�TO�FLOW�BLOCKAGES�FROM�LOG�JAMS�AND� 
TRIBUTARY�SEDIMENT�DEPOSITION�� 

;� � � ������6\VWHP�LV�YHUWLFDOO\�VWDEOH���not downcutting�� 
.O�HEADCUTS��� 

;� � 

� ������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
���������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
7ITHIN�SEVERAL�HUNDRED�YARDS�OF�TRIBUTARY�FANS��SEDIMENTS�ARE�PROCESSED�AND�REGULAR�STREAM�FORM� 
DEVELOPS��4WO�RELATIVELY�RECENT�CHANNEL�SHIFTS�NOTED��SEE�&IGURE�!��BELOW	��DUE�TO�SWITCHING� 
AMONG�ACTIVE�AND�OVERFLOW�CHANNELS�RELATED�TO�FLOW�BLOCKAGES�FROM�TRIBUTARY�SEDIMENTS� 
OR�LOG�JAMS��4HE�NORTH�CHANNEL�SHIFT�IS�ASSOCIATED�WITH�TRIBUTARY�FANS��THE�SOUTH�ONE�IS�NOT�� 
'OOGLE�%ARTH�IMAGES�SHOW�NUMEROUS�OLD�hLOOPSv�OR�LARGE�MEANDERS�THAT�HAVE�BEEN�CUT�OFF�AND� 

��)N�RETROSPECT��THE�ANSWER�TO�ITEM����IS�hN�Av�BECAUSE�POINTBAR�EXTENSION�HAS�NOT�BEEN�THE�DOMINANT�FLOODPLAIN�FORMING�PROCESS�SINCE� 
THE�����S��0OINT�BARS�ARE�RARELY�OBSERVED�EXCEPT�NEAR�CONFLUENCES�WITH�LARGE�TRIBUTARIES��/VERBANK�FLOODING�WITH�VERTICAL�FLOODPLAIN� 
AGGRADATION�HAS�BEEN�THE�DOMINANT�FLOODPLAIN�PROCESS�FOR�MORE�THAN����YEARS�ALONG�MOST�OF�THE�UPPER�3AN�0EDRO�2IVER�� 
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� 

RESULTED�IN�MORE�FLOODPLAIN�AND�WATER�STORAGE�OPPORTUNITIES�AS�THE�RIPARIAN�AREA�RECOVERED�OVER� 
TIME�� 

�
 
�
 

5HPDUNV�
 
� 
4HE�MAJORITY�OF�THE�REACH�IS�FUNCTIONAL��WITH�ONLY�SMALL�PARTS�OF�THE�REACH�THAT�ARE�A�CAUSE�OF�CONCERN��I�E���THE�TWO� 
RELATIVELY�RECENT�CHANNEL�LOCATION�CHANGES��SEE�&IGURE�!��BELOW ��4HE�CHANGE�IN�SLOPE�DUE�TO�THE�CHANNEL�SHIFTS�IS�VERY� 
SMALL�OVER�THE���MILE�REACH��BUT�MONITORING�WILL�HELP�WITH�UNDERSTANDING�THEM�BETTER��� 

4HE�TWO�hNOv�ANSWERS��ITEM���AND��	�ARE�NOT�SIGNIFICANT�TO�PHYSICAL�FUNCTION�AS�EVIDENCED�BY�hYESv�ANSWERS�ON�ITEM���AND� 
ALL�THE�VEGETATION�AND�EROSION�DEPOSITION�ITEMS�� 

4HERE�ARE�AGRICULTURE�DIKES�THAT�PARALLEL�THE�RIVER�IN�PARTS�OF�THIS�REACH��"ECAUSE�OF�THE�CHANGE�IN�SLOPE�FROM�THE�HILLSIDES�TO� 
THE�RIPARIAN�AREA��SEDIMENT�FROM�OVERLAND�FLOW�WOULD�DROP�OUT�EVEN�WITHOUT�THE�DIKES��4HERE�ARE�SOME�PLACES�WHERE�THE� 
CAPTURED�WATER�IS�NOT�PONDING��BUT�IS�FLOWING�BEHIND�THE�DIKE�UNTIL�IT�REACHES�A�TRIBUTARY��CAUSING�EROSION��7HERE�THE�WATER� 
ACTUALLY�DOES�POND��THERE�ARE�QUESTIONS�AS�TO�WHETHER�IT�SOAKS�IN�TO�RECHARGE�THE�AQUIFER��OR�IS�IT�MOSTLY�EVAPORATING��)T�WAS� 
COUNTED�AS�RECHARGE�IN�THE�LAST�����REPORT��-ORE�INFORMATION�IS�NEEDED�TO�FULLY�UNDERSTAND�THE�EFFECTS�OF�THE�DIKES�� 

� 
)LJXUH�$����4HE�WHITE�ARROWS�ARE�POINTING�TO�TWO�RELATIVELY�RECENT�CHANNEL�LOCATION�CHANGES��!LSO�NOTE�THE�AGRICULTURAL� 
BERMS�WEST�OF�THE�RIVER��THE�RAILROAD�GRADE�EAST�OF�THE�RIVER��AND�THAT�SOME�TRIBUTARIES�ARE�NO�LONGER�VISIBLY�CONNECTED�TO�THE� 
3AN�0EDRO�2IVER�� 
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� 
%ACH�TRIBUTARY�DELIVERS�DIFFERENT�AMOUNTS�OF�WATER�AND�SEDIMENT��AS�WELL�AS�DIFFERENT�SEDIMENT�SIZES��WHICH�INFLUENCES�THE� 
SOIL�CHARACTERISTICS�OF�THE�3AN�0EDRO�2IVER��0RECIPITATION�EVENTS�DO�NOT�AFFECT�THE�TRIBUTARIES�EQUALLY�� 

3OME�PEOPLE�THOUGHT�THE�REACH�WAS�TOO�LONG��BUT�IT�WAS�HOMOGENOUS�IN�TERMS�OF�WATER�AVAILABILITY�AND�VERY�PREDICTABLE�IN� 
TERMS�OF�REPEATING�PATTERNS�OF�PONDED�FORM��TRIBUTARY�FAN��TRANSITION�SECTION��AND�REGULAR�FORM��#ONSIDERATION�WAS�GIVEN�TO� 
DESCRIBING�AN�INCLUSION�WHERE�THE������FIRE�OCCURRED��BUT�THE�CONDITIONS�STILL�FIT�THE�SAME�POTENTIAL�DESCRIPTION��JUST�HAD� 
LESS�COTTONWOOD�THAN�THE�REST�OF�THE�REACH��4HE�FIRE�AREA�WAS�LONG�ENOUGH�TO�BE�ITS�OWN�REACH��BUT�THE�FOUNDATION�ELEMENTS� 
OF�FUNCTION�WERE�CONSIDERED�ADEQUATELY�SIMILAR�TO�KEEP�A�SINGLE�REACH���)T�WAS�CLEAR�IN�THAT�AREA�THAT�BULRUSH�AND�WILLOWS� 
WILL�PLAY�A�MAJOR�ROLE�IN�THE�CONTINUING�EVOLUTION�OF�THIS�TYPE�REACH��PARTICULARLY�AS�COTTONWOOD�SENESCES�OVER�TIME�� 

3OME�OF�THE�INCHANNEL�BARS�HAVE�RIPARIAN�VEGETATION�ESTABLISHED�AND�EXPANDING��PROVIDING�MICROHABITAT�FOR�WATER�UMBEL�� 
4HERE�WAS�VISUAL�EVIDENCE�OF�LIVESTOCK�USE�ON�A�FEW�LOW�BARS�WHERE�ACCESSIBLE��SCATTERED�THROUGHOUT�REACH�� 
� 
� 
� 
6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��?8?�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�???� 
��???�&UNCTIONAL��!T�2ISK��� .O��????� 

3TREAM�HAS�BEEN�CHANNELIZED�IN�SEVERAL� 
��???�.ONFUNCTIONAL� PLACES��BUT�NOT�TO�UNACCEPTABLE�CONDITIONS�� 

)$5� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 
��???�5NKNOWN� �???�&LOW�REGULATIONS� 

�???�-INING�ACTIVITIES� 
�???�5PSTREAM�CHANNEL�CONDITIONS������ 
�???�#HANNELIZATION� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� 
�???�2OAD�ENCROACHMENT� 

�???�5PWARD� �???�/IL�FIELD�WATER�DISCHARGE� 
�???�$OWNWARD� �???�!UGMENTED�FLOWS� 
�???�.OT��!PPARENT� �???�/THER��SPECIFY �� 

��2EVISED�����	��������� � 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach ________B___________________________ Date _4/12, 13, 15/2012__ 

Sedges/Grasses Scientific Name WIC SC AB LOC 
X Spikerush CT Eleocharis spp. H 2 A 

Common spikerush Eleocharis palustris OBL H 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 

X Hardstem bulrush CT Schoenoplectus spp. H 3 A B 
X Hardstem bulrush Schoenoplectus acuta OBL H 3 A B 

Baltic rush CT Juncus spp. OBL H 
X Baltic rush Juncus balticus OBL H 2 A B 

Arizona rush Juncus interior FAC M 
X Torrey’s rush Juncus torreyi FACW H 1 A 
X Cattail Typha latafolia OBL H 1 A 

Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 A B 
X Bermuda grass Cynodon dactylon FACU M 4 B F 

Barnyard grass Echinochloa crus-galli FACW L 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 4 A 
X Smooth horsetail Equisetum laevigatum FACW L 2 B A 

Alkali Sacaton Sporobolus airoides FAC M 
X Giant Sacaton Sporobolus wrightii FAC M 4 T F B 

Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 

X Deer grass Muhlenbergia rigens FAC H 2 B 
Vine Mesquite Panicum obtusum FAC M 
Beardless wildrye Leymus triticoides FAC M 
Canadian horseweed Conyza canadensis FACU M 

X Eleocharis sp 1 A 
X Pale wolfberry Lycium pallidum 1 T 
X Canadian wildrye Elymus canadensis FAC 1 F A 

Forbs Scientific name WIC SC AB LOC 
Spiny aster Chloracantha spinosa FACW H 
Curly top knotweed Polygonum lapathifolium OBL L 

X Sweet Clover Melilotus indicus FACU+ L  3  A B  
Speedwell Veronica spp. OBL L 

X Huachuca water umbel Lilaeopsis schaffneriana spp. 
recurva 

OBL 2 A 

X Creeping yellowcress Rorripa sylvestris OBL 4 A 
X Southwest prickly 

poppy 
Argemone pleiacantha 2 F 

X Buttercup Ranunculus spp 2 A 
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X 
Trees/Shrubs 

Cottonwood/Goodding 
Scientific names WIC SC 

H 
AB 

2 
LOC 

B F 
willow CT 

X Cottonwood /Mixed H 1 F 
hardwood CT 

X Freemont Cottonwood Populus fremontii FACW H 2 B F 
X Freemont Cottonwood/ 2 F 

Johnsongrass CT 
X Goodding willow Salix gooddingii OBL H 1 B F 
X Goodding H 2 B F 

willow/Bulrush CT 
X Goodding willow/ H 3 F 

Johnsongrass CT 
X Coyote willow Salix exigua OBL M 2 F (old channel) 
X Yewleaf willow Salix taxifolia FACW H 1 A 
X Seep willow Baccharis salicifolia FACW M 3 B 

Desert broom Baccharis sarothroides FACW M 
Yerba de pasmo Baccharis pteronoides 

X Tamarisk Tamarix ramosissima FACW H 2 F B 
Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 

X Netleaf hackberry Celtis reticulata FACU M 2 F 
X Arizona walnut Juglans major FACW H 1 F 
X Arizona ash Fraxinus velutina FAC + L 1 F 

Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 2 F T 
Golden current Ribes aureum FACW H 
Little-leaf sumac Rhus microphylla FACU M 

X Rubber rabbitbrush Ericameria nauseosa UPL M 2 F 
X Burrobrush Hymenoclea monogyra UPL M 1 F 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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42 – Waypoint 824, 1st of 3 photos showing bar, 
cutbank and terrace. Line of seep/coyote willow near 
level of base flow on bar, barren from there to 
bankfull. 

 41 – Waypoint 823, upper reach end, down view 
from private land fence.  Note aggradation of 
sediments on cottonwoods. 

43 – Continuing around meander, cutting action 
causing some collapse of terrace, extending length of 
stream. 

44 – Lower end of bar, willows on right started at 
lower elevation than current frequent floodplain, now 
being undercut as meander increases. 
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 45 – Colonizing herbaceous plants. 46 – Cottonwood was undercut by stream and fell, 
but roots stayed attached and now limbs are 
becoming new trees. 

48 – Waypoint 826 - transition going to standard 
form. Trees along right bank established after ones 
behind, leaning out over river for sunlight. 

47 – Waypoint 825 - above current frequent 
floodplain, but at earlier time Gooding willow 
established behind cottonwood, probably at lower 
elevation than now. 
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49 – Discussing what we’ve been seeing so far on 
the reach, we tried to group up several times a day 
to make sure we were seeing the same things. 

50 – Waypoint 827 - upstream to overflow channel 
(photo left), standard form river channel photo right. 

51 – Waypoint 828 - note thalweg forming in 
colonizing vegetation, rivers/streams want to 
meander. 

52 – Below waypoint 828 - looking down to debris 
jam/beaver dam, channel filled with herbaceous 
growth as sediments collect.  May develop cienega 
characteristics if holds. 
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53 – Below waypoint 828 dam, lower end of beaver 
dam on tributary fan, pond extends upstream nearly 
½ mile. 

54 – Waypoint 829 – defoliated cottonwood trees 
from the caterpillars. 

55 – Shrubs and trees growing near the banks. 56 – Caterpillars that have fallen from the trees. 
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57 – More caterpillars. 58 – Waypoint 831 – Ponded form created by 
tributary fan. 

59 – Waypoint 832 – lower end of beaver dam on 
tributary fan, pond backs up nearly ½ mile upstream. 

60 – Tributary fan area, same beaver dam as waypoint 
832. 
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61 – Beaver dam at end of ponded form. 62- Waypoint 833, cobble to left (stream right) of 
channel is almost like cement, transition section of 
stream. 

63 – Waypoint 834, very large beaver dam with 
advantage provided by large down tree. 

64– Waypoint 835 - upstream view of dam, good 
stabilizing vegetation forming below. 
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65 –Waypoint 836, Bermuda grass on low-cohesive 
soils, stream washed around bank behind during 
previous high flow. 

66 – Taking notes on beaver dam. 

67 – Waypoint 837 - large sediment deposit, stream 
adjusting grade through sediments. 

68 – Reflection picture. 
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   69 – Waypoint 838 - large sediment deposit, showing 
stream transition through it on both sides. 

70 – Waypoint 840 - upstream view from Hereford 
bridge. 
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� � 
���n�7AYPOINT������DOWNSTREAM�FROM�(EREFORD�BRIDGE�� ���n�7AYPOINT������DOWNSTREAM�VIEW�OF�TRIBUTARY�SEDIMENT� 

FAN��VERY�SMALL�BEAVER�DAM�PRESENT��TRANSITION�SECTION�FORM�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�%�PLGGOH�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
���n�7AYPOINT������UPSTREAM�VIEW�OF�PONDED�FORM�� ���n�7AYPOINT������BULRUSH�COMMUNITY�ON�LEFT�BANK�� 

COLONIZERS�RIGHT�BANK�� 

�
 

� � 
���n�"ULRUSH�COMMUNITIES�BEGINNING�TO�FORM�ON�BOTH�BANKS�� 
STILL�LACK�NEEDED�DENSITY�� 

���n7AYPOINT������DOWNSTREAM�VIEW��STANDARD�FORM� 
POOL�RIFFLE�� 
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� � 
����7AYPOINT������DOWN�VIEW��BULRUSH�COLONIZING�BOTH�SIDES�� ����7AYPOINT������BEGINNING�OF�SECTION�BURNED�BY�FIRE���� 

YEARS�AGO��ONLY�SMALL�BAND�OF�COTTONWOOD�REMAINS�IN�PLACES�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�%�PLGGOH��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
���n�3AME�LOCATION��CATTLE�HAVE�EATEN�ALL�THE�BULRUSH�ON�THIS� 
ACCESSIBLE�BAR��VIGOROUS�BULRUSH�ACROSS�STREAM�AGAINST�BANK�� 

����7AYPOINT������NOTE�AGGRADED�ACTIVE�CHANNEL�LEFT��STRONG� 
VEGETATION�BELOW�AND�AT�BANKFULL�LEVELS�� 

�
 

� � 
���n�7AYPOINT������DOWN�VIEW��EXCELLENT�VEGETATIVE�BANK� 
COVER�BOTH�SIDES�� 

���n�$OWN�VIEW��VERY�NARROW�CHANNEL�WITH�DOWN�FIREKILLED� 
COTTONWOOD�� 
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� � 
���n�7AYPOINT������NARROWING�CHANNEL��BULRUSH�EXPANDING� 
RIPARIAN�AREA�BOTH�INWARD�AND�OUTWARD�� 

���n�7AYPOINT������UPSTREAM�VIEW��BULRUSH�WADING�INTO� 
CHANNEL��NARROWING�CHANNEL��EXPANDING�RIPARIAN�AREA�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�%�PLGGOH��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
���n�7AYPOINT������LARGE�COTTONWOOD�THAT�SURVIVED�FIRE��ALONG� 
WITH�EXCELLENT�HERBACEOUS�VEGETATION�� 

���n�7AYPOINT������TRIBUTARY�SEDIMENT�FAN�WITH�PONDED�FORM� 
ABOVE��VERY�SMALL�BEAVER�DAM�PHOTO�RIGHT�� 

�
 

� � 
���n�$OWN�THROUGH�RIFFLE�TRANSITION�ZONE��IMPORTANT�HABITAT� 
AREA�FOR�SOME�SPECIES�OF�FISH�� 

���n�7AYPOINT������DOWN�VIEW��BULRUSH�COMMUNITIES� 
EXPANDING�BOTH�SIDES� 
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� � 
���n�7AYPOINT������UPSTREAM�VIEW�OF�RIFFLE�TO�POND���'RAZING�� 
TRAMPLING�RETARDING�RECOVERY��� 

���n�7AYPOINT������DOWNSTREAM�VIEW�CHANGING�BACK�TO� 
STANDARD�FORM�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK���
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO�
 
���
 
�
 

�
 

� � 
���n�5PSTREAM�VIEW��LIVESTOCK�RETARDING�VEGETATION�RECOVERY� 
ON�BAR�� 

���n�7AYPOINT������REPRESENTATIVE�PHOTO�� 

�
 

� � 
���n�,OOKING�DOWN�OVERFLOW�CHANNEL��WELL�VEGETATED��TO� 
2IVER�� 

���n�7AYPOINT������EXCELLENT�SITE�FOR�ESTABLISHMENT�OF� 
COLONIZER�STABILIZING�PLANTS��3EEP�WILLOW�ON�RIGHT�� 
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� � 
���n�7AYPOINT������WIDE�PONDED�FORM��EXCELLENT�HERBACEOUS� 
VEGETATION�� 

���n�7AYPOINT������ACROSS�RIVER�VIEW�TO�MOUTH�OF�(UNTER� 
7ASH�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�%�PLGGOH�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
���n�,OOKING�DOWN�TO�SEDIMENT�FAN�AND�LARGE�WOOD�JAM� 
FORMED�BY�FLOWS�FROM�(UNTER�WASH��� 

���n�$OWNSTREAM�VIEW�THROUGH�LARGE�WOOD�DEPOSITS�� 
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� � 

� � 

� � 

��n�7AYPOINT������BEGINNING�OF�EXTENSIVE�COHORT�OF�� 
���YEAR�OLD�COTTONWOOD��UPSTREAM�ALL�HAS�BEEN�OLDER�� 

����n�-ORE�YOUNG�COTTONWOOD�IN�TWO�SEPARATE�LINES�� 
PLANTED�BY�DIFFERENT�FLOOD�EVENTS�BUT�RELATIVELY�CLOSE�IN� 
TIME�� 

����n7AYPOINT������UPSTREAM�VIEW�OF�BEAVER�DAM� 
CONTRIBUTING�TO�PONDED�FORM�ABOVE�� 

����n�7AYPOINT������TALL�BULRUSH�CREATING�STABLE� 
COMMUNITY��EXPANDING�UP�BANK�AND�INTO�WATER�� 
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� 

����n�7AYPOINT������YOUNG�COTTONWOOD�STAND�SIMILAR� 
AGE�TO�THAT�CLOSE�TO�RIVER��BUT�AT�EDGE�OF�TERRACE�SOME� 
����YARDS�FROM�CURRENT�ACTIVE�CHANNEL�� 

����n�7AYPOINT������TENT�CATERPILLARS�ON�(UACHUCA� 
WATER�UMBEL���.OT�A�NORMAL�HOST��BUT�JUST�AN�OVERLOAD� 
OF�CATERPILLARS�� 

����n�-ORE�WATER�UMBEL�� ����n�%XCELLENT�BULRUSH�ON�BOTH�BANKS��PROBABLY� 
HELPED�BY�HYDROLOGIC�MODIFICATION�FROM�LOG�PILE� 
DOWNSTREAM�� 

� � 

� � 
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� 

� � 

� � 

� � 

�����n�$OWNSTREAM�VIEW��LITTLE�DISTANCE�BETWEEN� 
STREAM�AND�TERRACE�ON�LEFT�� 

����n�7AYPOINT������DOWNSTREAM�VIEW��PONDED�FORM�� 

����n�7AYPOINT������EXCELLENT�HERBACEOUS�AND�WOODY� 
VEGETATION�BOTH�SIDES�� 

����n�7AYPOINT������MOUTH�OF�-ILLER�7ASH�LOOKING�UP� 
THE�WASH�� 
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� 

� � 

� � 

����n�$OWNSTREAM�FROM�MOUTH�OF�WASH��FINE� ����n�/VERFLOW�CHANNEL�CUTS�OFF�A�LONG�LOOP�IN�THE� 
SEDIMENTS�BEING�DEPOSITED�� RIVER��APPEARS�STABLE�� 

� � 

����n�7AYPOINT������NEW�COTTONWOOD��FROM�BURIED� 
TREE	�IN�OVERFLOW�CHANNEL�� 

����n�7AYPOINT������MORE�YOUNG�COTTONWOOD�� 
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� � 

� � 

� � 

����n�7AYPOINT������DOWNSTREAM��PONDED�FORM�� ����n�7AYPOINT������VERY�LARGE�AND�OLD�COTTONWOOD�� 
LIKELY�PREDATES�THE�DOWNCUTTING�OF�THE�CIENEGA�� 

����n�!NOTHER�LARGE��OLD�TREE�ON�THE�OLD�TERRACE�� ����n�7AYPOINT������UPSTREAM�VIEW�� 
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� � 

����n�7AYPOINT������DOWNSTREAM�VIEW�� ����n�7AYPOINT������UPSTREAM�VIEW�FROM�REACH�END�� 
MID�CHANNEL�BAR���� 
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SPRNCA PFC Reach B (south section) 
Waypoints 823 – 849 (reach continues north) 
April 12, 2012 
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SPRNCA PFC Reach B middle 
Waypoints 844 – 895 
April 13, 2012 

118 



 
SPRNCA PFC Reach B north  
Waypoints 890 –  859  
April 15, 2012 
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6351&$�5HDFK�%� 
6RXWK�VHFWLRQ� 

Wpt 840 

Wpt 823 
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Reach B, wpt 858 
Middle section 

Reach B, wpt 840 
Middle section 
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7PT������NORTH� 
SECTION�BEGIN� 

7PT�����NORTH�SECTION� 
ENDS��REACH�ENDS� 
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Reach B 
San Pedro River above 
Hereford Bridge, looking 
upstream (south) 
towards the bridge 

July 6, 1987 
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July 1, 1992 July 17, 1992 

August 3, 1998 June 7, 2004 



        

           

       

          

          

           

          

          

          

       

           

           

          

           

          

           

          

         

           

           

           

3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG� 
2EACH�"� 

April 12, 2012 

823 12-APR-12 7:47:25AM N31 24.548 W110 06.277 4192 ft  reach break, photo 41
 

824 12-APR-12 8:17:01AM N31 24.696 W110 06.171 4182 ft photo 42
 

825 12-APR-12 8:49:38AM N31 24.749 W110 06.292 4204 ft photo 47 


826 12-APR-12 8:55:22AM N31 24.811 W110 06.319 4182 ft photo 48
 

827 12-APR-12 9:52:28AM N31 24.974 W110 06.333 4212 ft photo 50
 

828 12-APR-12 10:02:13AM N31 25.139 W110 06.334 4189 ft photos 51-52
 

829 12-APR-12 10:20:59AM N31 25.325 W110 06.257 4202 ft photo 54
 

830 12-APR-12 10:36:32AM N31 25.484 W110 06.191 4190 ft photo 55
 

831 12-APR-12 10:50:09AM N31 25.635 W110 06.062 4202 ft photo 58
 

832 12-APR-12 10:59:05AM N31 25.708 W110 06.144 4149 ft photo 59 


833 12-APR-12 12:17:27PM N31 25.801 W110 06.175 4173 ft photo 62
 

834 12-APR-12 12:23:11PM N31 25.889 W110 06.197 4172 ft photo 63
 

835 12-APR-12 12:26:19PM N31 25.929 W110 06.176 4179 ft photo 64
 

836 12-APR-12 12:34:47PM N31 26.013 W110 06.167 4174 ft photo 65
 

837 12-APR-12 12:42:50PM N31 26.068 W110 06.202 4184 ft photo 67
 

838 12-APR-12 12:57:45PM N31 26.171 W110 06.436 4153 ft photo 69
 

840 12-APR-12 1:06:08PM N31 26.307 W110 06.456 4161 ft photos 70-71
 

April 13, 2012 

841 13-APR-12 7:57:09AM N31 26.489 W110 06.506 4153 ft  photos 72-73
 

842 13-APR-12 8:08:30AM N31 26.562 W110 06.517 4167 ft photo 74
 

843 13-APR-12 8:23:22AM N31 26.786 W110 06.447 4146 ft photo 76
 

844 13-APR-12 8:42:35AM N31 26.932 W110 06.396 4153 ft photo 77
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845 13-APR-12 8:57:46AM N31 27.030 W110 06.541 4141 ft photos 78-79
 

846 13-APR-12 9:17:25AM N31 27.136 W110 06.579 4186 ft photo 80
 

847 13-APR-12 9:49:45AM N31 27.301 W110 06.557 4154 ft photo 81
 

848 13-APR-12 10:02:58AM N31 27.419 W110 06.373 4145 ft photo 82
 

849 13-APR-12 10:17:28AM N31 27.584 W110 06.275 4145 ft photo 83
 

850 13-APR-12 10:52:00AM N31 27.804 W110 06.512 4147 ft photo 84
 

851 13-APR-12 11:01:16AM N31 27.839 W110 06.304 4141 ft photo 85
 

852 13-APR-12 11:39:55AM N31 28.005 W110 06.307 4135 ft photo 86
 

853 13-APR-12 11:48:31AM N31 28.076 W110 06.333 4128 ft photo 88
 

854 13-APR-12 12:03:05PM N31 28.126 W110 06.519 4134 ft photos 89-90
 

855 13-APR-12 12:16:29PM N31 28.324 W110 06.594 4130 ft photo 92
 

856 13-APR-12 12:33:08PM N31 28.380 W110 06.801 4115 ft photo 94
 

857 13-APR-12 12:43:05PM N31 28.576 W110 06.904 4107 ft photo 95
 

858  13-APR-12 1:00:20PM N31 28.857 W110 07.101 4112 ft photo 96
 

April 15, 2012 

890 15-APR-12 8:30:53AM N31 28.966 W110 07.103 4141 ft photo 99
 

891 15-APR-12 8:40:12AM N31 29.034 W110 07.140 4117 ft photo 101
 

892 15-APR-12 9:08:51AM N31 29.222 W110 07.186 4127 ft photo 102
 

893 15-APR-12 9:17:07AM N31 29.277 W110 07.078 4153 ft photo 103
 

894 15-APR-12 9:37:03AM N31 29.322 W110 07.193 4142 ft photo 104
 

896 15-APR-12 11:13:59AM N31 29.665 W110 07.494 4118 ft photo 108
 

897 15-APR-12 12:19:09PM N31 29.833 W110 07.627 4092 ft photo 109
 

898 15-APR-12 12:42:36PM N31 30.111 W110 07.534 4076 ft  photo 110
 

899 15-APR-12 12:49:21PM N31 30.194 W110 07.582 4105 ft  photos 113-114
 

900 15-APR-12 1:05:51PM N31 30.251 W110 07.742 4109 ft  photo 115
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901 15-APR-12 1:29:01PM N31 30.533 W110 07.709 4090 ft  photo 116
 

902 15-APR-12 1:43:27PM N31 30.795 W110 07.599 4125 ft photos 118-119
 

April 14, 2012 

859 14-APR-12 7:57:19AM N31 31.310 W110 07.708 4079 ft  reach break, photo 120 
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3)&�$VVHVVPHQW�)RUP� 
� 

.AME�OF�2IPARIAN7ETLAND�!REA�� 6DQ�3HGUR�5LYHU� 
$ATE�� ��������	 3EGMENT�2EACH�)$�� 5HDFK�&� 
)$�4EAM�/BSERVERS��	 -IKE�,UNN��*ANICE�3TAATS��7AYNE�%LMORE��-ARK�'ONZALEZ��*IM�&OGG��"EN�,OMELI��*EFF� 

3IMMS��-ARCIA�2ADKE��%RIC�"AKER��(EATHER�3WANSON��#ATIE�&ENN��2YAN�0ITTS� 
�
 
9ES� .O� .�!� (9$2/,/')#!,� 

;� � � �����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
9ES��FLOODPLAIN�ACCESSIBLE�THROUGHOUT�MOST�OF�THE�REACH�IN�ONETWO�YEAR�EVENTS��� 

�  ;�  

� �� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 
4HE�DAMS�ARE�RELATIVELY�LOW�IN�ELEVATION�COMPARED�TO�THE�SIZE�OF�THE�CHANNEL��4HEY�BLOW�OUT�WITH� 
HIGH�FLOWS��SOME�GET�REBUILT�AND�HOLD�BACK�WATER�DURING�LOW�FLOW�PERIODS��7HEN�THEY�BLOW�OUT�� 
THEY�DO�NOT�UNLEASH�TREMENDOUS�ENERGIES�AND�DO�NOT�RESULT�IN�DETERIORATION�OF�RIPARIAN�FUNCTION� 
BECAUSE�OF�THEIR�SIZE�AND�THE�FACT�THAT�THE�TRIBUTARY�FANS�PROVIDE�GRADE�CONTROL�� 

�  ;�  

� �� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

3INUOSITY�IS�LOWER�THAN�EXPECTED�FOR�THE�STREAM�TYPE��!�SEGMENT�WAS�STRAIGHTENED�FOR�AGRICULTURAL� 
REASONS��AND�PERHAPS�AS�PART�OF�THE�(IGHWAY����BRIDGE��4HE�BANKS�ON�THE�STRAIGHT�SECTIONS�ARE�NOT� 
ERODING�DUE�TO�COTTONWOOD�WILLOW�SEEP�WILLOW�PROVIDING�STABILITY��AND�THE�ENERGY�DURING�HIGH� 
FLOWS�IS�BEING�USED�TO�MOBILIZE�A�SAND�BED��4HIS�hNOv�IS�NOT�SIGNIFICANT�FOR�PHYSICAL�FUNCTION� 
BECAUSE�OF�THE�STABLE�BANKS�AND�BECAUSE�THE�REACH�IS�PROCESSING�SEDIMENT�APPROPRIATELY��SEE�ITEM� 
��	�� 

;� � 
� �����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 

4HE�RIPARIAN�AREA�IS�EXPANDING�BOTH�INTO�THE�CHANNEL�AND�ON�THE�FLOODPLAIN�AND�BARS��)N�PLACES� 
BULRUSHES�ARE�EXPANDING�INTO�STANDING�WATER��� 

;� � � �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
.O�DEGRADATION�NOTED�IN�REACH��� 

�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � 

� �����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU� 
������PDLQWHQDQFH�UHFRYHU\�� 
9OUNG�AND�MATURE�COTTONWOOD�PRESENT��COTTONWOODS�SPROUTING�FROM�BURIED�LOGS��3EVERAL�AGE� 
CLASSES�OF�WILLOW��9OUNG��MATURE��DECADENT��AND�DEAD�SEEP�WILLOW�PRESENT��!GE�CLASSES�OF� 
HERBACEOUS�SPECIES�EVIDENCED�BY�COMMUNITY�TYPE�DEVELOPMENT�AND�EXPANSION��ESPECIALLY�BULRUSH� 
AND�SPIKERUSH 	��� 

;� � 
� �� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\���� 

�species present�� 
#OMPOSITION�IS�DIVERSE��3EE�PLANT�LIST��� 

;� � � �����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
/BLIGATE�WETLAND�SPECIES�PRESENT��3EE�PLANT�LIST��� 

;� � � 

�� 6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW�� 
PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV���community types present�� 

"OTH�WOODY�AND�HERBACEOUS�DOMINATED�COMMUNITY�TYPES�WELL�DEVELOPED��3ACATON�AND�SPINY� 
ASTER�ON�TERRACES���� 

;� � � 

�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
3OME�BULRUSH�GRAZED�BUT�ON�A�REACH�BASIS�HERBACEOUS�VIGOR�IS�GOOD��PLANTS�THAT�HAD�BEEN�GRAZED� 
WERE�STILL�VIGOROUS��3OME�LARGE�SEEP�WILLOW�IS�DEAD��BUT�NOT�AN�OVERALL�VIGOR�PROBLEM�BECAUSE� 
THERE�ARE�YOUNG�AND�MATURE�IN�MANY�OTHER�PLACES��� 

;� � � 

��� $GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH� 
HQHUJ\�GXULQJ�KLJK�IORZV���enough���� 

6ERY�GOOD�COVER�PROVIDED�BY�EMBEDDED�WOOD�AND�VEGETATION��ONLY�BARE�AREAS�WERE�IN�ACTIVE� 
CHANNEL��"ETWEEN�,ITTLE�,EWIS�$RAW�AND�,EWIS�3PRING��THE�RIVER�IS�CUTTING�INTO�THE�PRE 
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� 

ENTRENCHMENT�TERRACE��WHICH�IS�GOOD�FOR�ADDING�SINUOSITY���� 

;� � � 

�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
&UTURE�SUPPLY�WILL�COME�FROM�OLDER�COTTONWOOD�AND�YOUNGER�WILLOW��4HERE�IS�A�COTTONWOOD� 
GALLERY�SOUTH�OF�THE�BRIDGE��.OT�AS�MANY�TREES�AND�MORE�OPEN�NORTH�OF�THE�BRIDGE�DUE�TO�FIRE�� 

�
 
�
 
9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

;� � � 

������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
/VERFLOW�CHANNELS�PRESENT��SOME�WITH�COBBLES�AND�GRAVELS��,OTS�OF�LARGE�WOOD��"UILDING� 
MEANDERS�THAT�WILL�LENGTHEN�CHANNEL��REDUCE�GRADE��DISSIPATE�ENERGY�� 

;�� ;�� � 

������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
3INCE�THE�����S��SEE�(EREFORD�������PP������	��THE�3AN�0EDRO�2IVER�HAS�DONE�VERY�LITTLE� 
MEANDERING��CONSEQUENTLY��THERE�ARE�FEW�TRUE�POINT�BARS��4HE�DOMINANT�CHANNEL�AND�FLOODPLAIN� 
FORMING�PROCESSES�RESULT�FROM�EPISODIC�CHANNEL�SWITCHING�WHEN�LARGE�WOODY�DEBRIS�JAMS�OR�LARGE� 
VOLUMES�OF�SEDIMENT��DELIVERED�BY�TRIBUTARIES��OBSTRUCT�THE�MAIN�CHANNEL�AND�DIVERT�FLOW�INTO�AN� 
OVERFLOW�CHANNEL��WHICH�THEN�EVOLVES�INTO�THE�DOMINANT�CHANNEL��4HIS�PROCESS�IS�MOST�COMMON� 
IN�THE�TRANSITION�FORM��WHICH�OCCURS�AT�OR�IMMEDIATELY�DOWNSTREAM�OF�TRIBUTARY�FANS��REFER�TO�&OGG� 
ET�AL��������PP������	��7E�CHOSE�TO�ANSWER�THIS�ITEM�hYESv�AND�hNO�v��h9ES�v�BECAUSE��� 	�MOST�OF� 
THE�UPPER�BANKS�ARE�WELL�VEGETATED�WITH�TREES��SEEP�WILLOWS��ETC���AND�STABLE����	�THERE�IS�A�LOT�OF� 
SEEP�WILLOW�GROWING�AT�BANKFULL�IN�MANY�PARTS�OF�THE�REACH��AND��� �THREE�POINT�BARS�ABOVE�THE� 
BRIDGE�ARE�WELL�VEGETATED�WITH�SEEP�WILLOW�AND�"ERMUDA�GRASS��h.O�v�BECAUSE�SOME�OF�THE�POINT� 
BARS�ARE�REVEGETATING�AND�SOME�ARE�NOT��MOSTLY�IN�THE�LOWER���OF�THE�REACH��7HERE�POINT�BARS� 
EXIST��LIVESTOCK�ARE�GRAZING�ACCESSIBLE�NEW�GROWTH��PARTICULARLY�ON�BULRUSH��� 

;� � 

� ������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 
4HERE�IS�NO�EXCESSIVE�LATERAL�STREAM�MOVEMENT��3TREAM�MOVEMENT�IS�ASSOCIATED�WITH�THE�CHANNEL� 
SWITCHING�BETWEEN�ACTIVE�AND�OVERFLOW�CHANNELS�RELATED�TO�FLOW�BLOCKAGES�FROM�LOG�JAMS�AND� 
TRIBUTARY�SEDIMENT�DEPOSITION��-OST�STREAMBANKS�ARE�NOT�ERODING�DUE�TO�COTTONWOOD�WILLOW� 
PROVIDING�STABILITY��AND�ALSO�SOME�VERY�COHESIVE�SOILS�IN�PLACES��4HE�PONDED�CHANNEL�FORMS�ARE� 
QUITE�STRAIGHT��� 

;� � � ������6\VWHP�LV�YHUWLFDOO\�VWDEOH����not downcutting�� 
.O�DOWNCUTTING�OBSERVED��� 

;� � 

� ������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
���������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
4HERE�ARE�SEDIMENT�DEPOSITIONS�THAT�DIDN�T�APPEAR�TO�BE�ASSOCIATED�WITH�THE�MOUTH�OF�A�TRIBUTARY�� 
BUT�BY�LOOKING�AT�THE�AERIAL�PHOTOGRAPHS�WE�COULD�SEE�THAT�WHERE�SOME�TRIBUTARIES�ENTER��THE�RIVER� 
HAS�SHIFTED�ACROSS�THEIR�ALLUVIAL�FANS�OVER�TIME��4HE�EPHEMERAL�TRIBUTARIES�DELIVER�A�LOT�OF�SEDIMENT� 
THAT�CREATES�THE�MULTIPLE�STREAM�FORMS�n�STANDARD�FORM��PONDED�FORM��FAN��TRANSITION�FORM��WHICH� 
ARE�PART�OF�THE�POTENTIAL�� 

� 
� 

5HPDUNV� 
� 
� 
!LL�THE�TRIBUTARY�CHANNELS�PASS�UNDER�THE�RAILROAD�GRADE��� 

4HERE�ARE�TWO�HEAVY�STEEL�AND�MESH�FENCES�ON�OR�NEAR�THE�STREAMBANK�THAT�WE�THINK�WERE�BUILT�TO�PROTECT�THE�RAILROAD�BED� 
BY�MAKING�THE�BANKS�IN�THOSE�LOCATIONS�RIGID��AND�DEFLECTING�HIGH�FLOWS�AWAY�FROM�OVERFLOW�CHANNELS��PHOTO�����AND� 

��)N�RETROSPECT��THE�ANSWER�TO�ITEM����IS�hN�Av�BECAUSE�POINTBAR�EXTENSION�HAS�NOT�BEEN�THE�DOMINANT�FLOODPLAIN�FORMING�PROCESS�SINCE� 
THE�����S��0OINT�BARS�ARE�RARELY�OBSERVED�EXCEPT�NEAR�CONFLUENCES�WITH�LARGE�TRIBUTARIES��/VERBANK�FLOODING�WITH�VERTICAL�FLOODPLAIN� 
AGGRADATION�HAS�BEEN�THE�DOMINANT�FLOODPLAIN�PROCESS�FOR�MORE�THAN����YEARS�ALONG�MOST�OF�THE�UPPER�3AN�0EDRO�2IVER�� 

128 



  

	

� 

� 

� 

� 

� 

� 

� 
� 

� 

� 

� 

PHOTO����	��4HE�FENCE�ACROSS�FROM�'ARDEN�7ASH�IS�STILL�INTACT�AND�ON�THE�STREAMBANK��THE�ONE�FARTHER�DOWNSTREAM�IS�NOW� 
IN�THE�CHANNEL�DUE�TO�BANK�EROSION��4HERE�WERE�VARIED�OPINIONS�WHETHER�PULLING�THEM�OUT�WOULD�CAUSE�MORE�HARM� 
THAN�GOOD�� 

3IMILAR�TO�0&#�2EACH�"��THERE�ARE�AGRICULTURE�DIKES�THAT�PARALLEL�THE�RIVER�IN�PARTS�OF�THIS�REACH��"ECAUSE�OF�THE�CHANGE�IN� 
SLOPE�FROM�THE�HILLSIDES�TO�THE�RIPARIAN�AREA��SEDIMENT�FROM�OVERLAND�FLOW�WOULD�DROP�OUT�EVEN�WITHOUT�THE�DIKES��4HERE� 
ARE�SOME�PLACES�WHERE�THE�CAPTURED�WATER�IS�NOT�PONDING��BUT�IS�FLOWING�BEHIND�THE�DIKE�UNTIL�IT�REACHES�A�TRIBUTARY�� 
CAUSING�EROSION��7HERE�THE�WATER�ACTUALLY�DOES�POND��THERE�ARE�QUESTIONS�AS�TO�WHETHER�IT�SOAKS�IN�TO�RECHARGE�THE�AQUIFER�� 
OR�IS�IT�MOSTLY�EVAPORATING��)T�WAS�COUNTED�AS�RECHARGE�IN�THE�LAST�����REPORT��-ORE�INFORMATION�IS�NEEDED�TO�FULLY� 
UNDERSTAND�THE�EFFECTS�OF�THE�DIKES�� 

3ALT�CEDAR�PRESENT�DOWNSTREAM�OF�,ITTLE�,EWIS�7ASH�ON�THE�PREENTRENCHMENT�TERRACE�AND�FLOODPLAIN��� 

� 
6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��?8??�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�???� 
��???�&UNCTIONAL��!T�2ISK��� .O��?8??� 

Concern about possibilities that ground 
��???�.ONFUNCTIONAL� water pumping is or will impact reach. 

)$5� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 
��???�5NKNOWN� �???�&LOW�REGULATIONS� 

�???�-INING�ACTIVITIES� 
�???�5PSTREAM�CHANNEL�CONDITIONS������ 
�???�#HANNELIZATION� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� 
�???�2OAD�ENCROACHMENT� 

�???�5PWARD� �???�/IL�FIELD�WATER�DISCHARGE� 
�???�$OWNWARD� �???�!UGMENTED�FLOWS� 
�???�.OT��!PPARENT� �???�/THER��SPECIFY �� 

�2EVISED�����	 ���������	 � 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach __C_________________________________ Date _April 14, 2012__  

Sedges/Grasses Scientific Name WIC SC AB LOC 
X Spikerush CT Eleocharis spp. H 2 A 
X Common spikerush Eleocharis palustris OBL H 1 A 

Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 

X Hardstem bulrush CT Schoenoplectus spp. H 4 A 
X Hardstem bulrush Schoenoplectus acuta OBL H 4 A 
X Baltic rush CT Juncus spp. OBL H 
X Baltic rush Juncus balticus OBL H 2 A 

Arizona rush Juncus interior FAC M 
X Torrey’s rush Juncus torreyi FACW H 1 A 
X Cattail Typha latafolia OBL H 1 A 

Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 B F A 
X Bermuda grass Cynodon dactylon FACU M 
X Barnyard grass Echinochloa crus-galli FACW L 4 A 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 4 A 
X Smooth horsetail Equisetum laevigatum FACW L 4 A B 

Alkali Sacaton Sporobolus airoides FAC M 
X Giant Sacaton Sporobolus wrightii FAC M 4 F B A 

Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 

X Deer grass Muhlenbergia rigens FAC H 2 B 
Vine Mesquite Panicum obtusum FAC M 
Beardless wildrye Leymus triticoides FAC M 
Canadian horseweed Conyza canadensis FACU M 

X Canadian wildrye Elymus canadensis FACU L 2 B F 

Forbs Scientific name WIC SC AB LOC 
X Spiny aster Chloracantha spinosa FACW H 2/3 F 

Curly top knotweed Polygonum lapathifolium OBL L 
X Sweet Clover Melilotus indicus FACU+ L  2  A B  
X Speedwell Veronica spp. OBL L A 
X Creeping yellowcress Rorripa sylvestris 
X Southwestern prickly 

poppy 
Argemone pleiacantha FACU+ F 

X Buttercup Ranunculus spp OBL L A 
X Huachuca water umbel Lilaeopsis schaffneriana spp. 

recurva 
OBL L 1 A 
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Trees/Shrubs Scientific names WIC SC AB LOC 
X Cottonwood/Goodding 

willow CT 
H 4 F 

X Cottonwood /Mixed 
hardwood CT 

H 1 F 

X Freemont Cottonwood Populus fremontii FACW H 4 B F 
X Freemont Cottonwood/ 

Johnsongrass CT 
H 3 B F 

X Goodding willow Salix gooddingii OBL H 3 B F 
X Goodding 

willow/Bulrush CT 
H 

X Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
? Yewleaf willow Salix taxifolia FACW H 
X Seep willow Baccharis salicifolia FACW M 4 A B F 

Desert broom Baccharis sarothroides FACW M 
Yerba de pasmo Baccharis pteronoides 

X Tamarisk Tamarix ramosissima FACW H 1 F 
Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 

X Netleaf hackberry Celtis reticulata FACU M 2 F 
X Arizona walnut Juglans major FACW H 1 F 
X Velvet ash Fraxinus velutina FAC + L 1 F 

Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 2/3 F 
Golden current Ribes aureum FACW H 

X Little-leaf sumac Rhus microphylla FACU M 1 F 
X Rubber rabbitbrush Ericameria nauseosa UPL M 2 F 
X Burrobrush Hymenoclea monogyra UPL M 1 F 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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6DQ�3HGUR�5LYHU�3KRWR�6KHHWV� 
6351&$��5HDFK�&� 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO���������� 
� 

� � 
����n�7AYPOINT�����DOWNSTREAM�AT�REACH�BEGINNING��STANDARD� 
FORM�CHANNEL�WITH�BULRUSH�AND�OTHER�HERBACEOUS�VEGETATION�� 

����n�,ARGE�WOOD�ON�BACK�EDGE�OF�FLOODPLAIN��LOCAL�CITIZEN� 
�-ARSHA	�BREAKING�TRAIL�� 

�
 

� � 
����n�7AYPOINT������CHANNEL�GOES�LEFT��SECONDARY�OVERFLOW� 
CHANNEL�RIGHT��DOWNSTREAM�VIEW�� 

����n�7AYPOINT������RIFFLE�CUTTING�THROUGH�SEDIMENT�FAN� 
DEPOSITED�BY�TRIBUTARY�AT�LOWER�END�OF�POND�FORM�� 

�
 

� � 
����n�7AYPOINT������GOOD�BULRUSH�COMMUNITIES�FORMING�� 
WIDENING�RIPARIAN�ZONE�BOTH�INWARD�AND�OUTWARD���� � 

����n�7AYPOINT������DRY�WASH�ENTERS�RIVER��SEDIMENT�AND� 
LARGE��COARSE�WOOD�DEPOSITED�� 
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� � 
����n�7AYPOINT������VERY�VIGOROUS�BULRUSH�STAND��SOME����TALL�� 
EXTENDS�FROM�CHANNEL�TO�WELL�UPON�THE�FREQUENT�FLOODPLAIN�� 

����n�7AYPOINT������TRANSITION�SECTION�THROUGH�SEDIMENT�FAN�� 
REACH�CONDITION�BELOW�DETERMINES�LENGTH�OF�TRANSITION�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�&�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������HEAVY�CANOPY�AND�FRESH�DEPOSITION�LIKELY� 
LIMITS�HERBACEOUS�VEGETATION�� 

����n�7AYPOINT������LOWER�END�OF�TRANSITION��HEAVY�LOAD�OF� 
LARGE�AND�COARSE�WOOD�� 

�
 

� � 
����n�#ATERPILLARS�ARE�%6%297(%2%�� ����n�7AYPOINT������RAILROAD�FENCE��HEAVY�STEEL�AND�MESH� 

INSTALLED�TO�KEEP�CHANNEL�FROM�MOVING�CLOSE�TO�RAILROAD�TRACKS�� 
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� � 
����n�7AYPOINT������VIEW�ACROSS�RIVER�UP�'ARDEN�7ASH�� 
HEAVY�DEPOSITION�OF�SEDIMENTS�� 

����n�!GGRADATION�OF�FLOODPLAIN�HAS�NEARLY�BURIED�THIS�VERTICAL� 
STEEL�POST��LIKELY�OVER����ABOVE�GROUND�WHEN�PUT�IN�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�&��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�6IEW�ACROSS�THE�RELATIVELY�WIDE�FREQUENT�FLOODPLAIN�TO� 
THE�TERRACE�BEHIND�� 

����n�7AYPOINT������UPSTREAM�VIEW�NEAR�WASH�MOUTH�� 

�
 

� � 
����n�$OWNSTREAM�VIEW��SHOWING�DEPOSITION�SETTLING�OUT�� ����n�7AYPOINT������COTTONWOOD�ON�LEFT�AT�BASE�OF�TERRACE�� 

FLOOD�PLAIN�AREA��ACTIVE�CHANNEL�BAR�RIGHT�� 
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� � 
������7AYPOINT������STREAM�CUTTING�INTO�TERRACE�ON�STREAM�LEFT� ����n�7AYPOINT������UPSTREAM�VIEW�FROM�UNDER�HIGHWAY���� 

BRIDGE�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�&��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������DOWNSTREAM�BELOW�BRIDGE�� �����n�7AYPOINT������DOWNSTREAM�VIEW��PONDED�FORM�BELOW�� 

�
 

� � 
�����7AYPOINT������COTTONWOOD�LOST�IN�EARLY�FIRE��MORE� 
WILLOW�AND�HERBACEOUS�� 

����n�7AYPOINT������PONDED�FORM�� 
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� � 
����n�7AYPOINT������LOOKING�DOWN�AND�ACROSS�MOUTH�OF�0ICNIC� 
7ASH�TO�3AN�0EDRO�� 

����n�7AYPOINT������LOWER�END�OF�0ICNIC�7ASH�COBBLE� 
DEPOSITION�� 

DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK��&�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������UPSTREAM�VIEW�n�CHANNEL�HAS�MOVED� 
STREAM�RIGHT�FROM�EARLIER�LOCATION�� 

����n�7AYPOINT������DOWNSTREAM�VIEW�� 

�
 

� � 
����n�7AYPOINT������GOOD�BANK�DEVELOPMENT�DOWNSTREAM�� 
SOME�TAMARISK�ON�LEFT�BANK�FLOODPLAIN�HERE�� 

����n�7AYPOINT������UPSTREAM�VIEW�OF�,ITTLE�,EWIS�$RAW�� 
COTTONWOOD�INDICATES�CONNECTION�TO�FLOODPLAIN�IN�DRAW�� 
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� � 
����n�$OWN�TO�MOUTH�OF�DRAW��� ����n�7AYPOINT������UPSTREAM�VIEW�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�&��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������DOWNSTREAM��3TREAM�HITS�WELL�ANCHORED� 
BANK��CUTS�LEFT�AROUND�FORMING�BAR��� 

����n�7AYPOINT������UPSTREAM�VIEW�n�LOTS�OF�HYDRAULIC� 
ACTIVITY�IN�AREA�ABOVE�� 

�
 

� � 
����n�7AYPOINT������DOWNSTREAM�PONDED�SECTION��STILL�FEW� 
COTTONWOODS�BUT�HERBACEOUS�PERFORMING�WELL�� 

����n�7AYPOINT������DOWN�VIEW��ANOTHER�FENCE�PROTECTING� 
RAILROAD�GRADE�BRIDGE�ABUTMENT�� 
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� � 
����n�5PSTREAM�TO�ABUTMENT�ACROSS�FROM�MOUTH�OF�-URRAY� 
$RAW�� 

����n�7AYPOINT �����UPSTREAM�IN�TRIBUTARY�FROM�,EWIS�3PRING� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�&��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������DOWN��HEAVY�GROWTH�OF�STABILIZING�HERB 
ACEOUS��INCLUDING�"ALTIC�RUSH�ON�CAVED�BANK�SEGMENT�MIDDLE�� 

�����n�7AYPOINT������UPSTREAM�VIEW� 
� 

�
 

� � 
����n�7AYPOINT������DOWNSTREAM�VIEW�� 
� 

����n�7AYPOINT������UPSTREAM�VIEW�FROM�REACH�END�� 
� 
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SPRNCA Reach C south 
Waypoints 859 – 873 
April 14, 2012 
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SPRNCA PFC Reach C north
 

Waypoints 873 – 889
 
April 14, 2012 




 

:SW����� 
5HDFK�%HJLQ� 

:SW����� 
0LG�UHDFK� 

6351&$�5HDFK�&�� 
6RXWK�VHFWLRQ��ZSW����������� 
� 
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:SW����

:SW����

6351&$�3)&��5HDFK�&� 
QRUWK�KDOI�±�ZSWV����������� 
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Reach C
 
San Pedro River at Garden Wash looking upstream (south)
 

July 4, 1987 July 2, 1992 

August 10, 1998 September 3, 2003 

August 5, 2008 April 14, 2012 
Opposite side of stream 

from photo point, 
144 upstream view 



 

 
 

Reach C
 
San Pedro River at Garden Wash, looking downstream (north)
 

145 

July 4, 1987 June 6, 1990 

July 2, 1992 June 23, 1995 

August 10, 1998 September 12, 2003 



   
  

146 

August 5, 2008 April 14, 2012 

April 14, 2012 
Steel post in ground next to walking stick is believed to be 
same as in photo  taken in 1987, shows extent of aggradation. 



  

 

 Reach C
 
San Pedro River at Highway 90 Bridge,  

looking upstream (south) 


July 4, 1987 July 6, 1992 

July 31, 1992 September 11, 1992 

July, 3, 1995 147 August 3, 1998 



 
 

148 

June 30, 2008 
April 14, 2012, view 
from beneath bridge 

looking upstream 



 

  

  Reach C
 
San Pedro River at Highway 90 Bridge, 

view downstream (north) 


July 4, 1987 June 6, 1990 

June 6, 1992 January 20, 1993 

July 3, 1995 August 3, 1998 
149 



 

150 

June 3, 2008 April 14, 2012 
Taken from stream 

level, downstream view 



 

 

 
 

Reach C 
San Pedro River above 
Highway 90 bridge, looking 
upstream (south) towards 
bridge 

July 4, 1987 

July  3, 1995 August  3, 1998 
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June 6, 1990 July 6. 1992 

July 1, 2004 June 30, 2008 
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3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG�
 
2EACH�#�
 

859 14-APR-12 7:57:19AM N31 31.310 W110 07.708 4079 ft  reach break, photo 121
 

860 14-APR-12 8:23:26AM N31 31.469 W110 07.669 4082 ft photo 123
 

861 14-APR-12 8:32:07AM N31 31.545 W110 07.677 4075 ft photo 124
 

862 14-APR-12 8:40:03AM N31 31.660 W110 07.698 4086 ft photo 125
 

863 14-APR-12 8:58:31AM N31 31.865 W110 07.761 4049 ft photo 126
 

864 14-APR-12 9:10:21AM N31 31.919 W110 07.802 4068 ft photo 127
 

865 14-APR-12 9:19:26AM N31 32.017 W110 07.906 4065 ft  photo 128
 

866 14-APR-12 9:27:03AM N31 32.122 W110 07.979 4073 ft photo 129
 

867 14-APR-12 9:33:05AM N31 32.173 W110 07.988 4074 ft photo 130
 

868 14-APR-12 9:45:19AM N31 32.330 W110 07.913 4069 ft photo 132
 

869 14-APR-12 9:58:30AM N31 32.428 W110 07.900 4082 ft photo 133
 

870 14-APR-12 10:16:43AM N31 32.687 W110 08.008 4071 ft photos 136, 137
 

871 14-APR-12 10:33:53AM N31 32.799 W110 08.125 4049 ft photo 138
 

872 14-APR-12 10:53:59AM N31 32.980 W110 08.261 4062 ft  photo 139
 

873 14-APR-12 11:00:53AM N31 33.118 W110 08.318 4051 ft photo 140
 

874 14-APR-12 11:20:17AM N31 33.383 W110 08.409 4058 ft photo 142
 

875 14-APR-12 11:25:15AM N31 33.441 W110 08.430 4052 ft photo 143
 

876 14-APR-12 12:05:30PM N31 33.741 W110 08.554 4056 ft photo 144
 

877 14-APR-12 12:16:09PM N31 33.877 W110 08.544 4054 ft photo 145
 

878 14-APR-12 12:24:08PM N31 34.028 W110 08.564 4030 ft photo 146
 

879 14-APR-12 12:32:35PM N31 34.196 W110 08.502 4030 ft photos 147-148
 

880 14-APR-12 12:40:12PM N31 34.272 W110 08.424 4024 ft photo 149
 

881 14-APR-12 12:47:26PM N31 34.346 W110 08.350 4023 ft  photo 150
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882 14-APR-12 12:58:54PM N31 34.479 W110 08.446 4041 ft photos 152-153
 

883 14-APR-12 1:09:56PM N31 34.585 W110 08.529 4023 ft photo 154  


884 14-APR-12 1:20:25PM N31 34.685 W110 08.695 4053 ft  photo 155
 

885 14-APR-12 1:27:46PM N31 34.778 W110 08.784 4023 ft photo 156
 

886 14-APR-12 1:39:18PM N31 34.908 W110 08.732 4018 ft photo 158
 

887 14-APR-12 1:44:17PM N31 34.994 W110 08.741 4004 ft photo 159
 

888 14-APR-12 2:04:00PM N31 35.307 W110 08.842 4019 ft photos 160-161
 

889 14-APR-12 2:10:47PM N31 35.456 W110 08.835 4011 ft  reach break, photo 162�
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3)&�$VVHVVPHQW�)RUP� 
� 

.AME�OF�2IPARIAN7ETLAND�!REA�� 6DQ�3HGUR�5LYHU�� 
$ATE�� ����������	 3EGMENT�2EACH�)$�� 3)&�5HDFK�'�� 
)$�4EAM�/BSERVERS��	 -IKE�,UNN��*ANICE�3TAATS��3TEVE�,EONARD��-ARK�'ONZALEZ��*IM�&OGG��"EN�,OMELI��*EFF� 

3IMMS��-ARCIA�2ADKE��%RIC�"AKER��(EATHER�3WANSON��#ATIE�&ENN��2YAN�0ITTS� 
�
 
9ES� .O� .�!� (9$2/,/')#!,� 

;� � 
� �����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 

9ES��FLOODPLAIN�ACCESSIBLE�THROUGHOUT�SOME�OF�THE�REACH�IN�ONETWO�YEAR�EVENTS��7IDE�FLOODPLAIN� 
BUT�MAY�NOT�BE�INUNDATED�AS�FREQUENTLY�AS�2EACHES�!#���� 

�  ;�  

� �� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 
4HREE�BEAVER�DAMS��ALL�BLOWN�OUT�AND�INACTIVE��4HE�DAMS�ARE�RELATIVELY�LOW�IN�ELEVATION� 
COMPARED�TO�THE�SIZE�OF�THE�CHANNEL��SO�WHEN�THEY�BLEW�OUT�AT�HIGH�FLOW��THEY�DID�NOT�UNLEASH� 
TREMENDOUS�ENERGIES�AND�DID�NOT�RESULT�IN�DEGRADATION�BECAUSE�OF�THEIR�SIZE�� 

;� � 

� �� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

.O�STRAIGHTENING�HERE��4HE�CHANNEL�DIMENSIONS�LOOK�MORE�LIKE�A�CLASSIC�2OSGEN�#�STREAM�TYPE� 
THAN�2EACHES�!#��SEE�PHOTO����	�� 

;� � � �����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
(AS�NOT�COME�CLOSE�TO�POTENTIAL�BUT�IS�EXPANDING�BOTH�INWARD�AND�OUTWARD��SEE�PHOTO���� 	�� 

;� � 

� �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
!LTHOUGH�THE�SEDIMENTS�FROM�TRIBUTARIES�ARE�EXPECTED�TO�CHANGE�THE�CHANNEL�FORM��THE�FAN�FORM� 
PROJECTS�FARTHER�DOWNSTREAM�BELOW�-OSON�7ASH��ALSO�CALLED�%SCAPOLE�7ASH	 �THAN�BELOW�OTHER� 
WASHES��� 

�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � � 

�����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU�� 
������PDLQWHQDQFH�UHFRYHU\�� 
4HERE�IS�DIVERSE�AGECLASS�DISTRIBUTION�ON�COTTONWOODS�����AGECLASSES 	��'OODDING�S�WILLOW�� 
SEEP�WILLOW��AND�HERBACEOUS�VEGETATION��,ESS�RECRUITMENT�ON�STREAMSIDE�BARS�AND�STEEPER�BANKS�IN� 
ACTIVE�CHANNEL�THAN�PREVIOUS�REACHES���� 

;� � � 
�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\���� 
�species present�� 

#OMPOSITION�IS�DIVERSE��3EE�PLANT�LIST�� 

;� � � �����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
/BLIGATE�WETLAND�SPECIES�PRESENT��3EE�PLANT�LIST�� 

;� � � 
�����6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW� 
��������PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV���community types present�� 
#OTTONWOOD�'OODDING�S�WILLOW�SEEP�WILLOW�COMMUNITY�TYPE�WELL�DEVELOPED��3EE�PLANT�LIST��� 

;� � � 

�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
6IGOR�IS�GOOD�ON�WOODY�AND�HERBACEOUS�PLANTS��-OST�OF�THE�BANKS�ARE�NOT�ACCESSIBLE�TO�CATTLE�AND� 
ARE�GETTING�RECRUITMENT�AND�DISPLAYING�HIGH�VIGOR�ON�HERBACEOUS�AND�WOODY�PLANTS��#ATTLE�DEER� 
GRAZING�BULRUSH�AND�SEEP�WILLOW�ON�ACCESSIBLE�BARS��BUT�THOSE�CONSTITUTE�A�RELATIVELY�SMALL�PORTION� 
OF�OVERALL�BANK�LENGTH�WITHIN�THE�REACH��6IGOR�WAS�OVERALL�GOOD�BUT�UNAUTHORIZED�CATTLE�USE�AND� 
TRAMPLING�SHOULD�CLEARLY�BE�ELIMINATED��'RAZING�ON�BARS�IS�BELIEVED�TO�BE�RETARDING�RECOVERY�ON� 
THOSE�SPECIFIC�SITES�� 

�  ;�  �  

��� $GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH� 
HQHUJ\�GXULQJ�KLJK�IORZV���enough���� 

/PEN�BARS�AND�PATCHY�COVER��MOSTLY�BELOW�-OSON�7ASH��MORE�BULRUSH�ALONG�WITH�SEEP�WILLOW� 
ARE�NEEDED��THEY�ARE�PRESENT�AND�EXPANDING�BUT�NOT�ADEQUATE�AT�THIS�TIME��� 
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� 

�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
;� � � �������PDLQWHQDQFH�UHFRYHU\�� 

"OTH�COTTONWOOD�AND�WILLOW�� 
�
 
�
 
9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

;� � 

� ������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU�� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
/VERFLOW�CHANNELS�ACROSS�A�WIDER�ALLUVIAL�VALLEY�BOTTOM�AND�LARGE�WOODY�MATERIAL�PRESENT�TO� 
DISSIPATE�ENERGY�� 

� ;�� 

� ������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
3INCE�THE�����S��SEE�(EREFORD�������PP������	��THE�3AN�0EDRO�2IVER�HAS�DONE�VERY�LITTLE� 
MEANDERING��CONSEQUENTLY��THERE�ARE�FEW�TRUE�POINT�BARS��4HE�DOMINANT�CHANNEL�AND�FLOODPLAIN� 
FORMING�PROCESSES�RESULT�FROM�EPISODIC�CHANNEL�SWITCHING�WHEN�LARGE�WOODY�DEBRIS�JAMS�OR�LARGE� 
VOLUMES�OF�SEDIMENT��DELIVERED�BY�TRIBUTARIES��OBSTRUCT�THE�MAIN�CHANNEL�AND�DIVERT�FLOW�INTO�AN� 
OVERFLOW�CHANNEL��WHICH�THEN�EVOLVES�INTO�THE�DOMINANT�CHANNEL��4HIS�PROCESS�IS�MOST�COMMON� 
IN�THE�TRANSITION�FORM��WHICH�OCCURS�AT�OR�IMMEDIATELY�DOWNSTREAM�OF�TRIBUTARY�FANS��REFER�TO�&OGG� 
ET�AL��������PP������	��7E�ANSWERED�THIS�ITEM�hNOv�BECAUSE�THE�FEW�POINT�BARS�ON�THE�LOWER�PART� 
OF�THE�REACH�HAVE�A�BAND�OF�VEGETATION�GROWING�AT�THE�WATER�S�EDGE��SEEP�WILLOW��BULRUSH	��BUT� 
HAVE�LARGE�BARE�GROUND�AREAS�ABOVE�THAT�� 

;� � 
� ������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 

7IDER�VALLEY�BOTTOM�BUT�STILL�SIMILAR�TO�WHAT�WAS�SEEN�IN�ABOVE�REACHES��� 

;� � 
� ������6\VWHP�LV�YHUWLFDOO\�VWDEOH����not downcutting�� 

9ES��BASED�ON�LOCATION�OF�COTTONWOODS�AND�WILLOW�ON�STREAMBANKS�AND�FLOODPLAIN�SURFACES��� 

;� ;� 

� ������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
����������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
!NSWERED�BOTH�hYESv�AND�hNOv�BECAUSE�THIS�ITEM�HAS�BOTH�POSITIVE�AND�NEGATIVE�ATTRIBUTES�IN�THIS� 
REACH��0OSITIVE��THE�VALLEY�BOTTOM�NARROWS�AT�THE�BOTTOM�END�OF�THE�REACH�WHICH�NATURALLY� 
PRODUCES�A�BACKWATER�AFFECT�AND�A�COARSE�DEPOSIT��-OST�DEPOSITIONS�HAVE�A�SMOOTH�OUTLINE��NOT� 
PILED�UP��.EGATIVE��CUTS��MIXED�COBBLE�BAR�HEIGHTS�EVEN�ABOVE�-OSON�7ASH��THE�FAN�FORM� 
PROJECTS�DOWNSTREAM�FARTHER�BELOW�-OSON�7ASH��ALSO�CALLED�%SCAPOLE�7ASH	�THAN�BELOW�OTHER� 
WASHES��SEE�PHOTO����	���!S�NOTED�IN�CHECKLIST�ITEM�����ADEQUATE�VEGETATION�CURRENTLY�DOES�NOT� 
EXIST�TO�BETTER�PROCESS�SEDIMENTS��AND�THIS�CONTRIBUTES�TO�THE�hNOv�PART�OF�THE�ANSWER�� 

� 
5HPDUNV� 

� 
7ITHOUT�THE�UNAUTHORIZED�GRAZING�USE�THAT�IS�IMPACTING�SOME�OF�THE�ACCESSIBLE�BARS�AND�LOWER�BANK�AREAS�WITHIN�THE�REACH�� 
TREND�WOULD�BE�UPWARD��NORMALLY�THE�RATINGS�FOR�VEGETATION�AS�SHOWN�ON�THIS�REACH�RESULT�IN�UPWARD�TREND���"UT�THERE�IS� 
ALSO�NO�DOUBT�THAT�ON�THOSE�GRAZED�SITES��THERE�IS�AT�LEAST�SHORTTERM�RETARDATION�OF�IMPROVEMENT�AS�REMOVAL�OF�THE�TOP�OF�THE� 
PLANTS�CAUSES�THE�PLANT�TO�SHIFT�FROM�CARBOHYDRATE�STORAGE�IN�THE�ROOTS�TO�REPLACING�PHOTOSYNTHETIC�MATERIAL���� 

4HIS�IS�THE�FIRST�REACH�WHERE�WE�SAW�FOAM�ON�THE�WATER��WHICH�CAN�BE�INVESTIGATED�DURING�WATER�QUALITY�STUDIES���4HERE� 
MAY�BE�SOME�RELEASE�OF�POLLUTANTS�INTO�THE�STREAM�ALTHOUGH�NO�SOURCE�WAS�NOTED�� 
� 
� 
� 
� 
� 
� 
� 
� 

��)N�RETROSPECT��THE�ANSWER�TO�ITEM����IS�hN�Av�BECAUSE�POINTBAR�EXTENSION�HAS�NOT�BEEN�THE�DOMINANT�FLOODPLAIN�FORMING�PROCESS�SINCE� 
THE�����S��0OINT�BARS�ARE�RARELY�OBSERVED�EXCEPT�NEAR�CONFLUENCES�WITH�LARGE�TRIBUTARIES��/VERBANK�FLOODING�WITH�VERTICAL�FLOODPLAIN� 
AGGRADATION�HAS�BEEN�THE�DOMINANT�FLOODPLAIN�PROCESS�FOR�MORE�THAN����YEARS�ALONG�MOST�OF�THE�UPPER�3AN�0EDRO�2IVER�� 
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6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��???�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�???� 
��?8?�&UNCTIONAL��!T�2ISK��� .O��?8?�.O�UNACCEPTABLE�CONDITIONS�NOTED�� 

��???�.ONFUNCTIONAL� �
)$5� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 

��???�5NKNOWN� �???�&LOW�REGULATIONS� 
�???�-INING�ACTIVITIES� 
�???�5PSTREAM�CHANNEL�CONDITIONS������ 
�???�#HANNELIZATION� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� 
�???�2OAD�ENCROACHMENT� 

�???�5PWARD� �???�/IL�FIELD�WATER�DISCHARGE� 
�???�$OWNWARD� �???�!UGMENTED�FLOWS� 
�?8?�.OT��!PPARENT��� �???�/THER��SPECIFY �� 

�2EVISED�����	 ���������	 � 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach _D______________________________  Date _4/16/2012_________________   

Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp. H 
Common spikerush Eleocharis palustris OBL H 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 

X Threesquare bulrush Schoenoplectus americanus OBL H 2 A 
Hardstem bulrush CT Schoenoplectus spp. H 

X Hardstem bulrush Schoenoplectus acuta OBL H 3 A 
Baltic rush CT Juncus spp. OBL H 

X Baltic rush Juncus balticus OBL H 
Arizona rush Juncus interior FAC M 

X Torrey’s rush Juncus torreyi FACW H 
X Cattail Typha latafolia OBL H 

Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 B F 
X Bermuda grass Cynodon dactylon FACU M 4 B F 

Barnyard grass Echinochloa crus-galli FACW L 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 4 B 
X Smooth horsetail Equisetum laevigatum FACW L 2 A 

Alkali Sacaton Sporobolus airoides FAC M 
X Giant Sacaton Sporobolus wrightii FAC M 4 F B 

Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 
Deer grass Muhlenbergia rigens FAC H 
Vine Mesquite Panicum obtusum FAC M 

X Canadian wildrye Elymus canadensis FAC M 2 F 
Canadian horseweed Conyza canadensis FACU M 

X Spikerush, spp Eleocharis, sp 2 A 
X Lehman lovegrass Eragrostis lehmanniana 1 F 
X Sideoats grama  Bouteloua curtipendula 
X Knotgrass Paspalum distichum OBL 

Forbs Scientific name WIC SC AB LOC 
X Spiny aster Chloracantha spinosa FACW H 2 F 

Curly top knotweed Polygonum lapathifolium OBL L 
X Sweet Clover Melilotus indicus FACU+ L 3 B 
X Speedwell Veronica spp. OBL  L 1 A 
X Desert horse purslane Trianthema portulacastrum 1 A 
X Monkeyflower Ranunculus spp 1 A 
X Thurber’s sneezeweed Helenium thurberi OBL L 1 A 
X Thurber’s Pepperweed Lepedium thurberi OBL L 1 A 
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Trees/Shrubs Scientific names WIC SC AB LOC 
X Cottonwood/Goodding 

willow CT 
H 4 B 

Cottonwood /Mixed 
hardwood CT 

H 

X Freemont Cottonwood Populus fremontii FACW H 4 B F 
X Freemont Cottonwood/ 

Johnsongrass CT 
3 B F 

X Goodding willow Salix gooddingii OBL H 4 B 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
X Yewleaf willow Salix taxifolia FACW H 
X Seep willow Baccharis salicifolia FACW M 4 B A 

Desert broom Baccharis sarothroides FACW M 
Yerba de pasmo Baccharis pteronoides 

X Tamarisk Tamarix ramosissima FACW H 2 F 
Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 

X Netleaf hackberry Celtis reticulata FACU M 2 F 
Arizona walnut Juglans major FACW H 

X Velvet ash Fraxinus velutina FAC + L 1 F 
Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 4 F 
Golden current Ribes aureum FACW H 
Little-leaf sumac Rhus microphylla FACU M 

X Rubber rabbitbrush Ericameria nauseosa UPL M 3 F 
X Burrobrush Hymenoclea monogyra UPL M 2 F 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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� � 
����n�7AYPOINT������DOWNSTREAM�FROM�REACH�BEGINNING�� 
MOUTH�OF�WASH�n�WIDE�VALLEY�� 

����n�,ARGE�COTTONWOOD�UNDERCUT�AND�DOWN��FORCING�MEANDER� 
DEVELOPMENT�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�'�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������SMALL�UNSTABLE�BEAVER�DAM�ON�SEDIMENT� 
PILE��SEVERAL�DAMS�NOT�BEING�MAINTAINED�� 

����n�7AYPOINT������DOWNSTREAM�VIEW��-ORE�HERBACEOUS� 
VEGETATION�IS�NEEDED�ON�THE�BARS�BANKS�TO�PROCESS�SEDIMENTS�� 

�
 

� � 
����n�7AYPOINT������UP�%SCAPOULE�7ASH��4HESE�EPHEMERAL� 
WASHES�CARRY�MUCH�SEDIMENT�DURING�MONSOON�STORMS�� 

����n�7AYPOINT������DOWN�RIVER�LOOKING�AT�BARS�LEFT��SEEP� 
WILLOW�AND�BULRUSH�ON�RIGHT�BANK�� 

159 



�
�
�
�
�
�
�
�
�

� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�'���
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

� 
����n�7AYPOINT������DOWNSTREAM�VIEW�OF�COBBLE�FROM� 
%SCAPOULE�7ASH�� 

� 
����n�7AYPOINT������END�OF�REACH��UPRIVER�VIEW���)MMEDIATELY� 
BELOW�IS�BIG�COBBLE�DEPOSIT��RIVER�TURNS�RIGHT�� 

� 
�� 
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SPRNCA PFC Reach D 
Waypoints 903 – 909 
April 16, 2012 
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:SW����� 
5HDFK�%HJLQ� 

:SW����� 
5HDFK�(QG� 

6351&$�5HDFK�'� 
:SW��������� 
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 Reach D
 
San Pedro River at Escapule Wash, 

looking upstream (south) 


June 20, 1990 July 4, 1987 

July 7, 1992 May 30, 1996 

July 8, 1998 July 14, 2003 
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August 26, 2005 June 27, 2008 



 Reach D
 
San Pedro River at Escapule Wash, looking downstream (north) 


7-4-1987 6-20-1990 


7-7-1992 5-30-1996 


8-7-1998 7-14-2003 




8-26-2004 6-27-2008 
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Reach D 
San Pedro River at Escapule Wash, across river view 
looking up the wash 
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July 4, 1987 June 20, 1990 

July, 7, 1992 May 30, 1996 

August 7, 1998 
July 14, 2003 
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August 26, 2005 June 27, 2008 

April 16, 2012 



 

       

          

          

         

          

     

3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG�
 
2EACH�$�
 

904 16-APR-12 8:18:32AM N31 36.382 W110 09.460 3950 ft  reach break, photo 163
 

905 16-APR-12 8:38:07AM N31 36.575 W110 09.706 3996 ft photo 165
 

906 16-APR-12 8:49:52AM N31 36.645 W110 09.885 4004 ft photo 166
 

907 16-APR-12 8:55:29AM N31 36.688 W110 09.980 3989 ft photos 167-168
 

908 16-APR-12 9:07:15AM N31 36.746 W110 10.052 3998 ft photo 169
 

909 16-APR-12 9:12:17AM N31 36.824 W110 10.088 3974 ft  reach break, photo 170 
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3)&�$VVHVVPHQW�)RUP� 
� 

.AME�OF�2IPARIAN7ETLAND�!REA�� 6DQ�3HGUR�5LYHU�� 
$ATE�� ����������	 3EGMENT�2EACH�)$�� 3)&�5HDFK�(�� 
)$�4EAM�/BSERVERS��	 -IKE�,UNN��*ANICE�3TAATS��3TEVE�,EONARD��-ARK�'ONZALEZ��*IM�&OGG��"EN�,OMELI��*EFF� 

3IMMS��-ARCIA�2ADKE��%RIC�"AKER��(EATHER�3WANSON��#ATIE�&ENN��2YAN�0ITTS� 
�
 
9ES� .O� .�!� (9$2/,/')#!,� 

;� � � �����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
&LOODPLAIN�INUNDATION�IS�APPROPRIATE�FOR�THE�CONFINED�LANDFORM�� 

;� � � 

�� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 
/NE�ACTIVE�AND�STABLE�BEAVER�DAM�AT�TOP�OF�REACH��NEARLY���FEET�TALL��3TILL�NOT�HYDROLOGICAL� 
MODIFIER�AT�HIGH�FLOW��BUT�PROVIDES�HIGHER�LEVELS�OF�WATER�STORAGE�AT�LOW�FLOWS��'RASS�GROWING�ON� 
WEST�SIDE��� 

;� � � 

�� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

#HANNEL�CHARACTERISTICS�ARE�APPROPRIATE�FOR�CONFINED�LANDFORM��4HERE�IS�NATURALLY�LOW�SINUOSITY�� 
AND�WIDER�WIDTH�DEPTH�RATIO�RELATED�TO�COARSER�BED�AND�BANK�MATERIAL��� 

;� � � 
�����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
'OOD�COTTONWOOD�RECRUITMENT�AT�LOWER�END�OF�REACH�SHOWS�EXPANDING�RIPARIAN�AREA��PORTIONS�ARE� 
AT�POTENTIAL�EXTENT���� 

;� � � .O�DEGRADATION�OBSERVED��NO�EXCESSIVE�EROSION�OR�DEPOSITION�OBSERVED��4HIS�IS�A�TRANSPORT�REACH��� 
�����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 

�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � � 

�����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU�� 
�������PDLQWHQDQFH�UHFRYHU\�� 
-ULTIPLE�AGE�CLASS�ON�COTTONWOOD��INCLUDING�REGENERATION��!PPROXIMATELY���YEAR�OLD�COTTONWOOD� 
OBSERVED��4HE������MONSOON�PROVIDED�CONDITIONS�FOR�RECRUITMENT��"ULRUSH�COMMUNITIES� 
EXPANDING�BY�RHIZOMES�PUSHING�UP�NEW�PLANTS�����TALL�WALNUT�ON�BAR��� 

;� � � 
�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\������ 
�species present�� 

#OMPOSITION�IS�DIVERSE��3EE�PLANT�LIST��� 

;� � � �����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
/BLIGATE�WETLAND�SPECIES�PRESENT��3EE�PLANT�LIST��� 

;� � � 
�� 6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW�� 
������PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV���community types present�� 
3TABILIZING�PLANT�COMMUNITY�TYPES�PRESENT��3EE�PLANT�LIST��� 

;� � � 

�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
/VERALL�HIGH�VIGOR�IN�HERBACEOUS�AND�WOODY�PLANTS��3OME�CONCERN�OVER�SEEP�WILLOW�IN�PLACES�� 
DIES�BACK�IN�DENSE�STANDS��/NE�POSSIBLE�EXPLANATION�FOR�THIS�IS�RECORD�LOW�TEMPERATURE�IN�&EBRUARY� 
�����WHICH�CAUSED�A�HARD�FREEZE�AND�MORTALITY�����&�������#	�IN�3IERRA�6ISTA	��.OTED�SOME�RUSH� 
WITH�YELLOW�BANDS�CAUSED�BY�AN�INSECT���� 

;� � � 

�����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH� 
��������HQHUJ\�GXULQJ�KLJK�IORZV���enough���� 
6ISUALLY�ESTIMATED�THAT�����OF�THE�BANKS�ARE�COVERED�WITH�RIPARIAN�VEGETATION��WHICH�IS�MORE� 
THAN�ADEQUATE�FOR�THIS�STREAM�TYPE��MINIMUM�FOR�hYESv�ANSWER�IS�����COVER�FOR�THIS�STREAM�TYPE	�� 

;� � � 
�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
!LL�SIZES�OF�TREES�AVAILABLE��BIG�ONES�AND�SMALLER�ONES�TO�TAKE�THEIR�PLACE��� 

�
 
�
 
�
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9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

;� � � 
������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU�� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
'IVEN�SMALL�FLOODPLAIN��LARGE�WOODY�MATERIAL�DOING�MOST�OF�WORK��� 

�  �  ;�  
������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
/NE�POINT�BAR�WITH�COTTONWOOD�SEEDLINGS�AND�SEEP�WILLOW��ALL�GRAZED��BUT�IS�ATYPICAL�FOR�THE�REACH� 
AND�THIS�STREAM�TYPE��� 

;� � � 
������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 
7HERE�THREE�TRIBUTARIES�COME�TOGETHER��VERY�DYNAMIC��HAS�JUMPED�CHANNELS�ABOUT�EVERY�OTHER� 
YEAR��BUT�MOVES�BACK�TO�A�STABLE�CHANNEL�FORM�JUST�DOWNSTREAM�� 

;� � ������6\VWHP�LV�YHUWLFDOO\�VWDEOH���not downcutting�� 
.O�HEADCUTS�OBSERVED���� � 

;� � � 

������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
����������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
.O�EXCESSIVE�EROSION�OR�DEPOSITION��,ARGE�SEDIMENT�INPUTS�FROM�THREE�TRIBUTARIES�NEAR�#HARLESTON� 
TOWN�SITE�AFFECT�CHANNEL�FORM�AS�EXPECTED��RETURNS�TO�STANDARD�FORM��6EGETATED�BANKS�CONTINUE�TO� 
IMPROVE�AND�HANDLE�HIGH�BEDLOAD�FROM�TRIBUTARIES��4HIS�IS�MOSTLY�A�TRANSPORT�REACH�DUE�TO�VALLEY� 
CONFINEMENT�� 

� 
5HPDUNV� 

� 
%VEN�THOUGH�THE�REACH�RATED�AS�PROPER�FUNCTIONING�CONDITION��THERE�IS�OPPORTUNITY�FOR�CHANNEL�NARROWING�WHICH�WOULD� 
MOVE�SEDIMENT�THROUGH�THE�REACH�MORE�EFFICIENTLY��� 

4HE�PONDED�FORM�DOES�NOT�OCCUR�IN�THIS�REACH�DUE�TO�THE�VALLEY�BOTTOM�CONFINEMENT��&LOODS�DO�NOT�SPREAD�ON�A�WIDE� 
FLOODPLAIN��SO�THERE�IS�MORE�DEPTH�TO�FLOODFLOWS�AND�MORE�SHEER�STRESS��4HE�TRIBUTARY�FANS�CANNOT�DEVELOP�AND�HOLD�WATER� 
BACK��THERE�IS�A�PATTERN�OF�RIFFLES�AND�POOLS�INSTEAD�� 

� 
6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��?8?�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�???� 
��???�&UNCTIONAL��!T�2ISK��� .O��???� 

��???�.ONFUNCTIONAL� �
)$5� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 

��???�5NKNOWN� �???�&LOW�REGULATIONS� 
�???�-INING�ACTIVITIES� 
�???�5PSTREAM�CHANNEL�CONDITIONS������ 
�???�#HANNELIZATION� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� 
�???�2OAD�ENCROACHMENT� 

�???�5PWARD� �???�/IL�FIELD�WATER�DISCHARGE� 
�???�$OWNWARD� �???�!UGMENTED�FLOWS� 
�???�.OT��!PPARENT� �???�/THER��SPECIFY �� 

�2EVISED�����	 ���������	 � 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach _E _____________________________   Date __April 16, 2012______________   

Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp. H 
Common spikerush Eleocharis palustris OBL H 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 
Hardstem bulrush CT Schoenoplectus spp. H 

X Hardstem bulrush Schoenoplectus acuta OBL H 4 A B 
Baltic rush CT Juncus spp. OBL H 

X Baltic rush Juncus balticus OBL H 2 A 
Arizona rush Juncus interior FAC M 

X Torrey’s rush Juncus torreyi FACW H 2 A 
X Cattail Typha latafolia OBL H 1 A 

Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 4 F B 

X Johnson grass Sorghum halapense FACU+ M 4 F B 
X Bermuda grass Cynodon dactylon FACU M 4 A 

Barnyard grass Echinochloa crus-galli FACW L 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 
X Smooth horsetail Equisetum laevigatum FACW L 3 A B 

Alkali Sacaton Sporobolus airoides FAC M 
X Giant Sacaton Sporobolus wrightii FAC M 4 F T 

Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 

X Deer grass Muhlenbergia rigens FAC H 2 B 
Vine Mesquite Panicum obtusum FAC M 
Beardless wildrye Leymus triticoides FAC M 
Canadian horseweed Conyza canadensis FACU M 

X Plains bristlegrass Setaria vulpiseta 1 F 
X Lehmann lovegrass Eragrostis lehmanniana 1 F 

Forbs Scientific name WIC SC AB LOC 
X Spiny aster Chloracantha spinosa FACW H 2 F T 

Curly top knotweed Polygonum lapathifolium OBL L 
X Sweet Clover Melilotus indicus FACU+ L 3  B 
X Speedwell Veronica spp. OBL  L 2 A 
X Muskgrass Chara 3 A 
X Creeping yellowcress Rorripa sylvestris OBL 2 A 
X Monkeyflower Mimulus 1 A 
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Trees/Shrubs Scientific names WIC SC AB LOC 
X Cottonwood/Goodding 

willow CT 
H 4 B 

Cottonwood /Mixed 
hardwood CT 

H 

X Freemont Cottonwood Populus fremontii FACW H 4 B 
Freemont Cottonwood/ 
Johnsongrass CT 
Goodding willow Salix gooddingii OBL H 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
Yewleaf willow Salix taxifolia FACW H 

X Seep willow Baccharis salicifolia FACW M 4 B A 
X Desert broom Baccharis sarothroides FACW M  1 F 

Yerba de pasmo Baccharis pteronoides 
X Tamarisk Tamarix ramosissima FACW H 1 F 

Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 

X Netleaf hackberry Celtis reticulata FACU M 1 F 
X Arizona walnut Juglans major FACW H 1 B 
X Arizona ash Fraxinus arizonicus FAC + L 1 F 

Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M F T 
Golden current Ribes aureum FACW H 
Little-leaf sumac Rhus microphylla FACU M 
Rubber rabbitbrush Ericameria nauseosa UPL M 

X Burrobrush Hymenoclea monogyra UPL M 2 F 
X Freemont Cottonwood/ 

w bulrush CT 
OBL H 1 B 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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� � 
����n�7AYPOINT������DOWNSTREAM�FROM�REACH�BEGINNING�� 
HEAVY�COBBLE�� 

����n�7AYPOINT������BEAVER�DAM��UPSTREAM�VIEW��PROVIDES� 
ADDITIONAL�WATER�STORAGE�FOR�PLANT�ESTABLISHMENT�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�(�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������DOWN�VIEW��BULRUSH�DEVELOPING�RIGHT�� 
SEEP�WILLOW�ON�LEFT�BANK�� 

����n�7AYPOINT������BULRUSH�RHIZOME�EXTENDING�TOWARD� 
STREAM��RHIZOME�AT�LEAST���DEEP��STARTING�NEW�PLANTS��WHITE�TIP 	�� 

�
 

� � 
����n�7AYPOINT������DOWNSTREAM�VIEW��BULRUSH�ON�OPPOSITE� 
BANK�� 

����n�7AYPOINT������UPSTREAM�VIEW��GOOD�VEGETATION� 
DEVELOPMENT�� 
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� � 
����n�7AYPOINT������DOWN�VIEW�� ����n�7AYPOINT������DOWN�VIEW�TO�OLD�#HARLESTON�"RIDGE�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�(�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������ROCKY�SECTION�BELOW�BRIDGE�� ����n�7AYPOINT������ACROSS�STREAM�UP�LARGE�WASH�� 

�
 

� � 
����n�7AYPOINT������DOWNSTREAM�VIEW�� ����n�7AYPOINT������UPSTREAM�n�SEVERAL�TRIBS�ADD�SEDIMENTS� 

ABOVE�HERE��VERY�SANDY�CHANNEL���/LD�#HARLESTOWN�TOWNSITE�� 
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� � 
����n�7AYPOINT������DOWNSTREAM�VIEW��RIVER�IS�DOING�LOTS�OF� 
MOVING�AROUND�HERE�OVER�PAST�SEVERAL�YEARS�� 

����n�7AYPOINT������DOWNSTREAM�VIEW��RAILROAD�GRADE�FENCE� 
ON�RIGHT�BANK�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�(��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������UPSTREAM�VIEW�� ����n�7AYPOINT������DOWNSTREAM�VIEW��GOOD�BULRUSH�LEFT�� 

�
 

� � 
����n�7AYPOINT������MORE�CONFINED�SECTION�� ����n�7AYPOINT�����COTTONWOOD�REGENERATION�ESTABLISHED��FIRST� 

SEEDLINGS�OBSERVED�IN�ANY�REACH�� 
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� 
����n�7AYPOINT������UPSTREAM�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�(��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
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� 
����n�7AYPOINT������DOWNSTREAM�� 

� 
����n�7AYPOINT������UPSTREAM�AT�REACH�END�� 
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SPRNCA PFC Reach E 
Waypoints 909 – 924 
April 16, 2012 
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:SW����� 
5HDFK�%HJLQ� 

:SW����� 
5HDFK�(QG� 

6351&$�5HDFK�(� 
:SW����������� 
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Reach E 
San Pedro River upstream of 
Charleston Bridge, looking 
downstream (north) at bridge 

June 6, 1987 

July  30 , 1998 July  22 , 2003 

180 

June 20, 1990 July 2 , 1992 

April 16, 2012 July 8 2008 



 

  Reach E 
San Pedro River at Charleston Bridge, looking  downstream 
(north) 

6-28-1987 8-3-1988 new bridge 


10-2-1989 fire effects 6-20-1990 


7-2-1992 7-17-1992 
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1-19-1993 8-3-1998 


8-3-1998 7-22-2003 


7-8-2008 4-16-2012 
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 Reach E 
San Pedro River below Charleston Bridge, looking 
upstream (south) at bridge 

June 27, 1987 June 20, 1990 

July 2, 1992 January 19, 1993 

July 30, 1998 July 22, 2003 
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July 8, 2008 
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3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG�
 
2EACH�%�
 

909 16-APR-12 9:12:17AM N31 36.824 W110 10.088 3974 ft  reach break, photo 171
 

910 16-APR-12 10:17:49AM N31 36.936 W110 10.005 3976 ft photos 172-173
 

911 16-APR-12 10:34:07AM N31 37.101 W110 09.907 3989 ft photo 174
 

912 16-APR-12 10:45:38AM N31 37.208 W110 10.069 4008 ft photo 175
 

913 16-APR-12 10:57:30AM N31 37.389 W110 10.226 3970 ft photos 176-177
 

914 16-APR-12 11:06:21AM N31 37.493 W110 10.447 3957 ft photo 178
 

915 16-APR-12 11:48:00AM N31 37.662 W110 10.497 3964 ft  photo179
 

916 16-APR-12 11:56:18AM N31 37.829 W110 10.667 3982 ft photos 180-181
 

917 16-APR-12 12:05:12PM N31 38.042 W110 10.661 3948 ft photos 182-183
 

918 16-APR-12 12:12:43PM N31 38.017 W110 10.554 3966 ft  photo 184
 

919 16-APR-12 12:20:19PM N31 38.137 W110 10.511 3979 ft photos 185-186
 

920 16-APR-12 12:26:42PM N31 38.328 W110 10.551 3923 ft photo 187
 

921 16-APR-12 12:37:01PM N31 38.442 W110 10.674 3976 ft photo 188
 

923 16-APR-12 1:02:40PM N31 38.811 W110 10.677 3898 ft photos 189-190
 

924 16-APR-12 1:09:09PM N31 38.948 W110 10.582 3930 ft  reach break, photos 191�
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.AME�OF�2IPARIAN7ETLAND�!REA�� 6DQ�3HGUR�5LYHU�� 
$ATE�� ����������	 3EGMENT�2EACH�)$�� 3)&�5HDFK�)�� 
)$�4EAM�/BSERVERS��	 -IKE�,UNN��*ANICE�3TAATS��3TEVE�,EONARD��-ARK�'ONZALEZ��*IM�&OGG��"EN�,OMELI��*EFF� 

3IMMS��-ARCIA�2ADKE��%RIC�"AKER��(EATHER�3WANSON��#ATIE�&ENN��2YAN�0ITTS� 
�
 
9ES� .O� .�!� (9$2/,/')#!,� 

�  ;�  

� �����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
&REQUENT�FLOODPLAIN�ACCESS�IS�NOT�EXTENSIVE�AND�EFFECTIVE�ENOUGH�FOR�hYESv�ANSWER��0ATCHY��SOME� 
SECTIONS�LACK�ACCESSIBLE�FLOODPLAIN��THE�CHANNEL�HAS�THE�SHAPE�OF�A�2OSGEN�&�STREAM�TYPE�IN�THE� 
FIRST�MILE��VERY�WIDE�CHANNEL�TOWARDS�LOWER�END�OF�REACH��4WOYEAR�FLOW�ABOUT������CUBIC�FEET� 
PER�SECOND��4HE�AMOUNT�OF�MOBILE�SAND�BED�DURING�FLOODS�CONTRIBUTES�TO�LACK�OF�FLOODPLAIN� 
ACCESS��� 

�  ;�  
� �� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 

/NLY�ONE�SMALL�DAM��NOT�STABLE��APPARENTLY�NOT�ACTIVE��BREACHED��.O�NEGATIVE�IMPLICATION�TO� 
BANKFULL�CHANNEL�SHAPE��� 

�  ;�  

� �� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

4HE�hNOv�ANSWER�IS�DUE�TO�THE�OVERLY�WIDE�CHANNEL�IN�MANY�SECTIONS��EVEN�FOR�A�SAND�BED�STREAM� 
TYPE��/THER�COMMENTS��.O�CHANNEL�STRAIGHTENING�IN�THIS�REACH��4HERE�ARE�PATCHY�SPOTS�OF�MORE� 
STABILIZING�VEGETATION�WHICH�HOLDS�A�NARROWER�CHANNEL�IN�PLACE��4HE�RIVER�IS�CUTTING�INTO�THE� 
TERRACE�IN�A�FEW�SPOTS��INCREASING�THE�SINUOSITY��� 

;� � 
� �����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 

�����PHOTO�POINT�LOOKING�UP�"OQUILLAS�7ASH�SHOWS�AMAZING�CHANGE��RIPARIAN�AREA�EXPANDING� 
INWARD�WITH�HERBACEOUS�VEGETATION��SEEP�WILLOW��YOUNG�COTTONWOOD�WILLOW�� 

;� � 
� �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 

-OST�OF�THE�MOBILE�SEDIMENTS�ARE�FROM�INCHANNEL�SOURCES��4HERE�ARE�TWO�OR�THREE�BIGGER��STEEP 
SIDED�DEPOSITIONAL�BARS�WHICH�WERE�NOT�BEING�PROCESSED�WELL��BUT�MOST�WERE�OF�EXPECTED�SIZE�AND� 
SMOOTH�SHAPED��� 

�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � 
� �����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU� 

������PDLQWHQDQFH�UHFRYHU\�� 
-ULTIPLE�AGECLASSES�OF�COTTONWOOD��WILLOW��BULRUSH��9OUNG�COTTONWOOD�SEEN�ESTIMATED�AT���� 
YEARS�OLD��'OOD�EXPRESSION�OF�HERBACEOUS�PLANTS�SPREADING��"ULRUSH�COMMUNITY�TYPES�PRESENT��� 

;� � 
� �� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\���� 

�species present�� 
#OMPOSITION�IS�DIVERSE��3EE�PLANT�LIST��� 

;� � 
� �����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 

/BLIGATE�WETLAND��FACULTATIVE�WETLAND�AND�FACULTATIVE�SPECIES�PRESENT��APPROPRIATE�FOR�THE� 
INTERMITTENT�NATURE�OF�THIS�REACH��3EE�PLANT�LIST��� 

;� � � 
����6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH� 
URRW�PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV���community types present�� 

3TABILIZING�PLANT�COMMUNITY�TYPES�PRESENT��3EE�PLANT�LIST��� 

;� � � 
�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
4HERE�ARE�DEAD�MATURE�SEEP�WILLOWS��PROBABLY�DUE�TO�A�FREEZE�IN�&EBRUARY�������BUT�LOTS�OF�OTHER� 
SEEP�WILLOWS�ARE�VIGOROUS��,OTS�OF�VERY�HEALTHY�BULRUSH��0ATCHY�GRAZING�EFFECTS��LOT�OF�WILDLIFE�USE� 
AS�WELL�AS�SOME�COW��(AVE�SEEN�YELLOW�TOPS�ON�TREES�IN�SOME�*UNES��� 

�  ;�  �  

�����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH� 
�������HQHUJ\�GXULQJ�KLJK�IORZV����enough���� 
-INIMUM�OF�����COVER�NEEDED�TO�BE�ADEQUATE��BUT�ONLY�HAS�BETWEEN��������IN�PATCHES�AT� 
PRESENT�� 
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�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
!LL�SIZES�OF�COTTONWOOD�AND�'OODDING�S�WILLOW�GROWING�THROUGHOUT�REACH��YOUNG��MIDDLE�AGE�� 

;� � � SOME�OLDER�LARGE�ONES �BUT�BANDWIDTH�VERY�NARROW�ON�COTTONWOOD��NEEDS�TO�EXPAND�TO�GALLERIES� 
WHERE�POSSIBLE�IN�AREAS�WHERE�FLOODING�CAN�SCOUR�SITES�AWAY�FROM�CHANNEL��4REES�DEVELOPING�INTO� 
A�SIZE�THAT�CAN�BE�HYDROLOGIC�MODIFIERS��7ITH�YOUNG�AND�MIDDLE�AGE�IS�ADEQUATE�FOR�CONTINUING� 
RECOVERY��� 

�
 
�
 
9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

�  ;�  

� ������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
)NADEQUATE�CHANNEL�STABILIZING�VEGETATION�TO�IMPEDE�MOBILITY�OF�SEDIMENTS��ALSO�LACK�ADEQUATE� 
SIZE��WIDTH �FLOODPLAINS�TO�DISSIPATE�ENERGY��%VIDENCE�THAT�SAND�BED�CHANNEL�MOBILIZES�IN�HIGH� 
FLOWS�WHICH�IMPROVES�CONVEYANCE��BUT�REDUCES�OVERFLOW�ONTO�FLOODPLAIN�AREAS��,ACK�EFFECTIVE� 
FLOODPLAIN�FUNCTION�IN�MOST�PLACES��-OBILE�BED�KEEPS�IT�FROM�GOING�OUT�ON�A�FLOODPLAIN�MORE� 
OFTEN��AT�LEAST�IN�PLACES��.O�OVERFLOW�CHANNELS�DEVELOPED�������PHOTO�POINT�DOCUMENTS�THE� 
RIPARIAN�AREA�HAS�EXPANDED�IN����YEARS��FAR�MORE�SUSTAINABLE�THAN�IN�������� 

� ;�� 

� ������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
3INCE�THE�����S��SEE�(EREFORD�������PP������	��THE�3AN�0EDRO�2IVER�HAS�DONE�VERY�LITTLE� 
MEANDERING��CONSEQUENTLY��THERE�ARE�FEW�TRUE�POINT�BARS��4HE�DOMINANT�CHANNEL�AND�FLOODPLAIN� 
FORMING�PROCESSES�RESULT�FROM�EPISODIC�CHANNEL�SWITCHING�WHEN�LARGE�WOODY�DEBRIS�JAMS�OR�LARGE� 
VOLUMES�OF�SEDIMENT��DELIVERED�BY�TRIBUTARIES��OBSTRUCT�THE�MAIN�CHANNEL�AND�DIVERT�FLOW�INTO�AN� 
OVERFLOW�CHANNEL��WHICH�THEN�EVOLVES�INTO�THE�DOMINANT�CHANNEL��4HIS�PROCESS�IS�MOST�COMMON� 
IN�THE�TRANSITION�FORM��WHICH�OCCURS�AT�OR�IMMEDIATELY�DOWNSTREAM�OF�TRIBUTARY�FANS��REFER�TO�&OGG� 
ET�AL��������PP������	��7E�ANSWERED�hNOv�BECAUSE�OF�THE�OVERWIDE�CHANNEL�WITH�LARGE��BARE� 
AREAS�BETWEEN�TOP�BOTTOM�OF�BARS��4HERE�WERE�LOW�AMOUNTS�OF�SEEP�WILLOW�ON�INCHANNEL�BARS�� 
-ORE�VEGETATION�ON�INCHANNEL�BARS�WILL�SOMEWHAT�MODERATE�THE�MOBILIZATION�OF�THE�SAND�BED� 
DURING�FLOODING��IMPROVING�ACCESS�TO�THE�FLOODPLAIN�AND�HIGHER�SURFACES��2IPARIAN�VEGETATION� 
DEVELOPING�ON�DOWNSTREAM�END�OF�SOME�BARS��RELATED�TO�ACCESS�TO�FLOODPLAIN�AND�WATER� 
AVAILABILITY�� 

;� � 
� ������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 

7HILE�NOT�AS�SINUOUS�AS�IT�COULD�BE��LATERAL�MOVEMENT�IS�NOT�EXCESSIVE�OR�ACCELERATED��2AILROAD� 
FENCE�AND�ABUTMENT�ARE�TWO�RIGID�POINTS�BEFORE�(IGHWAY����BRIDGE�� 

;� � 
� ������6\VWHP�LV�YHUWLFDOO\�VWDEOH���not downcutting�� 

.O�VISIBLE�DOWNCUTTING���� 

�  ;�  

� ������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
���������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
3OME�OVER�STEEPENED�BARS�OBSERVED��BUT�THE�hNOv�ANSWER�IS�ASSOCIATED�MORE�WITH�A�WIDE�CHANNEL� 
THAT�IS�NOT�ABLE�TO�PROCESS�SEDIMENT�APPROPRIATELY�AND�IS�NOT�BUILDING�A�FLOODPLAIN�AND� 
STREAMBANKS��$EVELOPMENT�OF�MORE�CONTINUOUS�VEGETATION�WILL�LEAD�TO�IMPROVED�CHANNEL�FORM�� 

� 
5HPDUNV� 
� 

4HE�LOWER�REACH�BREAK�WAS�RELOCATED�BASED�ON�OBSERVATIONS�IN�THE�FIELD��)T�WAS�MOVED�FROM�WAYPOINT�����TO�WAYPOINT� 
����� 

3AW�PALEOCIENEGA�SOILS�ON�CUTBANKS�IN�THIS�REACH��SEE�PHOTO����	�� 
� 
)XQFWLRQDO�UDWLQJ��3EVEN�OUT�OF����CHECKLIST�ITEMS�HAVE�hNOv�ANSWERS��4HE�MAIN�ITEMS�THAT�LED�TO�THE�FUNCTIONAL�ATRISK� 

��)N�RETROSPECT��THE�ANSWER�TO�ITEM����IS�hN�Av�BECAUSE�POINTBAR�EXTENSION�HAS�NOT�BEEN�THE�DOMINANT�FLOODPLAIN�FORMING�PROCESS�SINCE� 
THE�����S��0OINT�BARS�ARE�RARELY�OBSERVED�EXCEPT�NEAR�CONFLUENCES�WITH�LARGE�TRIBUTARIES��/VERBANK�FLOODING�WITH�VERTICAL�FLOODPLAIN� 
AGGRADATION�HAS�BEEN�THE�DOMINANT�FLOODPLAIN�PROCESS�FOR�MORE�THAN����YEARS�ALONG�MOST�OF�THE�UPPER�3AN�0EDRO�2IVER�� 
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� 

RATING�ARE�ITEM����FLOODPLAIN�ACCESS	��ITEM����OVERLY�WIDE�CHANNEL	�AND�ITEM�����FLOODPLAIN�CHARACTERISTICS	��� 
� 
7UHQG��!LTHOUGH�THE�#HARLESTON�53'3�GAGE�AND�THE�WET�DRY�MAPPING�DEMONSTRATE�THAT�THIS�REACH�IS�GETTING�DRIER��THE� 
EFFECTS�ARE�NOT�YET�VISIBLE�IN�THE�VEGETATION�OR�CHANNEL��OR�FROM�ANY�OF�THE�PHOTO�POINTS�THAT�WERE�MADE�AVAILABLE�DURING�THE� 
ASSESSMENT��)T�WAS�SAID�THAT�THERE�ARE�SOME�PHOTOS�THAT�SHOW�THE�VEGETATION�IS�GETTING�WORSE��BUT�THESE�PHOTOS�WERE�NOT� 
MADE�AVAILABLE�TO�THE�GROUP�TO�INTERPRET��&ROM�THE�INFORMATION�WE�HAD�AVAILABLE��WE�DETERMINED�THE�TREND�IS�UPWARD��4HE� 
EVIDENCE�FOR�UPWARD�TREND�������PHOTOPOINT�COMPARISON��RIPARIAN�VEGETATION�ESTABLISHMENT�AND�CHANNEL�NARROWING�IN� 
PLACES��NO�CONTRACTION�OF�COTTONWOOD�CANOPY��/NCE�VEGETATIVE�COVER�IS�ADEQUATE��CHANNEL�FORMATION�WILL�REALLY�TAKE�OFF��� 

6WURPEHUJ�FRQGLWLRQ�FODVVHV�DQG�PRQLWRULQJ��(AD�A�DISCUSSION�ABOUT�HOW�3TROMBERG�S�WORK�DEFINES�THE�THRESHOLDS�OF� 
DEPTH�TO�GROUND�WATER�AND�STREAM�FLOW�PERMANENCE�AS�IT�AFFECTS�RIPARIAN�VEGETATION��3EE�TABLES�BELOW�� 

3TROMBERG��SEE�3TROMBERG�REPORT�FOR�STANDARD�DEVIATIONS	 � � � � 
#ONDITION�#LASSES� #ONDITION� 

3CORE� 
#ONDITION�$ESCRIPTION� &LOW� 

PERMANENCE� 
��	� 

-EAN� 
FLOODPLAIN� 
GROUNDWATER� 
DEPTH��METERS	 � 

'ROUND�WATER� 
FLUCTUATION� 
�METERS � 

$RY�n�CLASS��� ����TO����� 2EDUCED�WATER�AVAILABILITY�OR� 
STRESSORS�PRODUCING�SIMILAR� 
EFFECTS�� 

����� ������� ���� 

)NTERMEDIATE�n�CLASS��� �����TO����� )NTERMEDIATE�CONDITIONS� ����� ������� ���� 
7ET�n�CLASS��� �����TO����� .O�WATER�STRESS� ������ ������� ���� 

3TROMBERG�REACH��� 
3ITE�NAME�"OQUILLAS� #ONDITION�SCORE������ 
3ITE�NAME�"OQUILLAS�NORTH� #ONDITION�SCORE������ 

3TOMBERG�REACH��� 
3ITE�NAME�&AIRBANK� #ONDITION�SCORE������ 

4HIS�IS�A�KEY�REACH�ALONG�WITH�0&#�2EACH�!��0ALOMINAS	�TO�MONITOR�AND�DOCUMENT�WHICH�CHANGES�ARE�TAKING�PLACE�OVER� 
TIME��2IPARIAN�RECOVERY�USUALLY�IS�DEMONSTRATED�FIRST�WITH�AN�INCREASE�IN�RIPARIAN�VEGETATION��#HANNEL�CHARACTERISTICS�LAG�� 
HABITAT�AND�WATER�QUALITY�LAG��$ETERIORATION�OF�CONDITION�IS�THE�OTHER�WAY�AROUND��RIPARIAN�VEGETATION�DECREASES�FIRST��THEN� 
THE�CHANNEL�CONDITIONS�DETERIORATE��� 

)N�THIS�REACH��THE�VEGETATION�HAS�BEEN�IMPROVING�SINCE�ESTABLISHMENT�OF�THE�2IPARIAN�.ATIONAL�#ONSERVATION�!REA�AND� 
CESSATION�OF�GRAZING�WITHIN�THE�RIPARIAN�AREA��.OW��IF�THE�GROUNDWATER�LEVEL�DROPS��THE�EFFECTS�WILL�NOT�BE�EVIDENT�RIGHT� 
AWAY�IN�THE�VEGETATION�OR�THE�CHANNEL��SO�MUST�MONITOR�BOTH�THE�GROUNDWATER�LEVELS�AND�VEGETATION�TO�INTERPRET�THE� 
SITUATION�CORRECTLY��� 

4HIS�IS�A�LOSING�REACH��AS�WATER�FLOWS�DOWNSTREAM�IT�INFILTRATES�INTO�THE�BED��� 

4HIS�REACH�DOES�NOT�CURRENTLY�PRODUCE�THE�SAME�TYPE�OF�FANS�AT�MOUTHS�OF�EPHEMERAL�WASHES�TRIBUTARIES�AND�ASSOCIATED� 
PONDED�FORM�AS�SEEN�UPSTREAM�� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
� 
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6800$5<�'(7(50,1$7,21� 
� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��???�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�???� 
��?8?�&UNCTIONAL��!T�2ISK��� .O��?8??� 

0OSSIBLY�GROUNDWATER�PUMPING��BUT�NO� 
��???�.ONFUNCTIONAL� UNACCEPTABLE�CONDITIONS�EVIDENT��'ROUND 

)$5� WATER�LOSSES�MAY�BE�IMPACTING�SURFACE� 
��???�5NKNOWN� FLOWS�� 

� 
,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 

7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� �???�&LOW�REGULATIONS� 1)� 
�???�-INING�ACTIVITIES� 
�???�5PSTREAM�CHANNEL�CONDITIONS������ 

�?8?�5PWARD�� �???�#HANNELIZATION� 
�???�$OWNWARD� �???�2OAD�ENCROACHMENT� 
�???�.OT��!PPARENT� �???�/IL�FIELD�WATER�DISCHARGE� 

�???�!UGMENTED�FLOWS� 
�???�/THER��SPECIFY �� 

�2EVISED�����	 ���������	 � 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach _____F_________________________   Date __4/16-17/2012___________ 

Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp. H 

X Common spikerush Eleocharis palustris OBL H 1 A 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 
Hardstem bulrush CT Schoenoplectus spp. H 

X Hardstem bulrush Schoenoplectus acuta OBL H 3 A B 
Baltic rush CT Juncus spp. OBL H 

X Baltic rush Juncus balticus OBL H 2 B A 
Arizona rush Juncus interior FAC M 

X Torrey’s rush Juncus torreyi FACW H 1 B 
Cattail Typha latafolia OBL H 
Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 F 
X Bermuda grass Cynodon dactylon FACU M 4 F 
X Barnyard grass Echinochloa crus-galli FACW L 1 B 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 2 A B 
X Smooth horsetail Equisetum laevigatum FACW L 3 A B 

Alkali Sacaton Sporobolus airoides FAC M 
X Giant Sacaton Sporobolus wrightii FAC M 4 F 

Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 

X Deer grass Muhlenbergia rigens FAC H 2 B 
Vine Mesquite Panicum obtusum FAC M 

X Canadian wildrye Leymus canadensis FAC M 2 B 
Canadian horseweed Conyza canadensis FACU M 

X Sideoats grama Bouteloua curtipendula UPL 2 F 
X Purple threeawn  Aristada purpurea UPL 1 F 
X Cane beardgrass Bothriochloa barbinodis UPL 2 F 
X Spikerush, spp Eleocharis spp 
X Lehmann lovegrass Eragrostis lehmanniana 

Forbs Scientific name WIC SC AB LOC 
Spiny aster Chloracantha spinosa FACW H 
Curly top knotweed Polygonum lapathifolium OBL L 

X Sweet Clover Melilotus indicus FACU+ L 3 B 
X Speedwell Veronica spp. OBL L 2 A 
X Thurber’s sneezeweed Helenium thurberi OBL 2 B 
X alfalfa Medicago sativa UPL 1 A 
X Creeping yellowcress Rorripa sylvestris OBL 1 A 

Thurber’s pepperweed Lepidium thurberi FACU 2 B 
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Trees/Shrubs Scientific names WIC SC AB LOC 
X Cottonwood/Goodding 

willow CT 
H 4 B 

X Cottonwood /Mixed 
hardwood CT 

H 1 F 

X Freemont Cottonwood Populus fremontii FACW H 4 B F 
X Freemont Cottonwood/ 

Johnsongrass CT 
2 B F 

X Goodding willow Salix gooddingii OBL H 4 B 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
Yewleaf willow Salix taxifolia FACW H 

X Seep willow Baccharis salicifolia FACW M 4 B A 
Desert broom Baccharis sarothroides FACW M 
Yerba de pasmo Baccharis pteronoides 

X Tamarisk Tamarix ramosissima FACW H 2 F 
Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 

X Netleaf hackberry Celtis reticulata FACU M 2 F 
Arizona walnut Juglans major FACW H 

X Velvet ash Fraxinus velutina FAC + L 
Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 4   T F 
Golden current Ribes aureum FACW H 
Little-leaf sumac Rhus microphylla FACU M 

X Rubber rabbitbrush Ericameria nauseosa UPL M 3 F 
X Burrobrush Hymenoclea monogyra UPL M 3 F 
X Brickelbush Brickellia spp. (about 12 

species in AZ) 
2 F 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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� � 
����n�7AYPOINT������REACH�BEGINS��DOWN�VIEW�� �����7AYPOINT������DOWNSTREAM�VIEW�� 

� � 
����n�7AYPOINT������DOWN�VIEW�SHOWING�WIDE�FREQUENT� 
FLOODPLAIN�LEFT�� � 

����n�4ERRACE�ON�RIGHT��PALEOCIENEGA�SOILS�DISPLAYED�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

�
 

� � 
����n�7AYPOINT������DOWN�� ����n�7AYPOINT������LOWER�END�OF�TRIBUTARY�FAN��LARGE�AMOUNTS� 

OF�WOOD�HUNG�UP�IN�COTTONWOODS�� 
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� � 
����n�7AYPOINT������UP�STREAM�VIEW�� ����n�7AYPOINT������DOWNSTREAM�VIEW�� 

� � 
�����7AYPOINT������LEFT�BANK�VERY�HEAVILY�VEGETATED�WITH� 
STABILIZING�SEEP�WILLOW�AND�OTHER�VEGETATION�� 

����n�$OWN��SHORT�CONFINED�SECTION�WHERE�TERRACES�PINCH�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

�
 

� � 
����n�7AYPOINT������DOWN�VIEW�SHOWING�NARROW�CHANNEL�� ����n�7AYPOINT������WASH�ENTERS�STREAM�� 
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� � 
����n�7AYPOINT������UPSTREAM�VIEW�� ����n�7AYPOINT������DOWN�VIEW�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������UPSTREAM�VIEW��BULRUSH�FORMS�ON�BAR�AND� 
BANK�� 

����n�7AYPOINT������DOWN�VIEW�� 

�
 

� � 
����n�7AYPOINT������LINES�AN�PATCHES�OF�SEEP�WILLOW�� ����n�'ROUP�LOOKING�FOR�INDICATORS�OF�LEVEL�OF�FREQUENT� 

FLOODPLAIN�� 
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� � 
����n�*EFF��BLUE�SHIRT	 �POINTING�OUT�WHERE�HE�BELIEVES�BANKFULL� 
LEVEL�IS�� 

����n�7AYPOINT������STILL�WORKING�TO�DETERMINE�FREQUENT� 
FLOODPLAIN�LEVEL�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�7AYPOINT������UPSTREAM�VIEW��YOUNG�COTTONWOOD�ON� 
OPPOSITE�BANK�� 

����n�7AYPOINT������DOWNSTREAM�VIEW�� 

�
 

� � 
����n�7AYPOINT������FLOODPLAIN�BUILDING�ON�OPPOSITE�BANK�� 
CUTTING�INTO�NEAR�BANK�� 

����n�7AYPOINT������DISCUSSING�POINT�BARS��PALEOCIENEGA�SOILS�� 
TAMARISK�NEAR�CHANNEL�� 
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� � 
����n�7AYPOINT������DOWN�VIEW�ON�SHARP�BEND�� ����n�7AYPOINT������UPSTREAM�VIEW�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
�����#OTTONWOOD�REGENERATION�ON�BARS�� ����n�2IVER�CUTTING�INTO�TERRACE�� 

�
 

� � 
����n�!S�STREAM�CUTS��LOW�BAR�FORMED�BELOW�ROOTS��POINT�BAR� 
VEGETATING�WITH�SEEP�WILLOW�� 

����n�7AYPOINT������UPSTREAM�VIEW��COTTONWOOD�AND�LARGE� 
WOOD�DEPOSITS�ALONG�WITH�SEEP�WILLOW�� 
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� � 
�����7AYPOINT������DOWN�VIEW�FROM�SAME�SPOT�� ����n�7AYPOINT������OVERFLOW�CHANNEL�STRONGLY�VEGETATING� 

WITH�SEEP�WILLOW�AND�BULRUSH�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�!NOTHER�VIEW�LOOKING�DOWN�OF�OVERFLOW�CHANNEL�� ����n�6ERY�LARGE�COTTONWOOD�FELL�OVER�SOME�YEARS�AGO��LOWER� 

LIMBS�ARE�NOW�BECOMING�TREES�n�ROOTS�STILL�IN�WATER�TABLE�� 

�
 

� � 
����n�#OTTONWOOD�ROOTS��STILL�ATTACHED�AND�IN�WATER�TABLE�� ����n�4RYING�TO�RETAKE������PHOTO�OF�"OQUILLAS�7ASH�� 
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� � 
����n�!NOTHER�ANGLE�FROM�OVERFLOW�CHANNEL�� ����n�!NOTHER�ANGLE��$ALE�4URNER�IN�LOWER�RIGHT�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO�����������
 
���
 
�
 

�
 

� � 
����n�,ONGER�LENS�UP�"OQUILLAS�7ASH�� ����n�7AYPOINT������DOWN�VIEW�OF�MEANDER�� 

�
 

� � 
����n�7AYPOINT������DOWN�VIEW��CAPTURING�NEW�SEDIMENTS� 
WITH�STABILIZING�VEGETATION�� 

����n�7AYPOINT������UPSTREAM�VIEW�� 
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� � 
����n�7AYPOINT������UPSTREAM�VIEW��MUCH�WIDER�ACTIVE� 
CHANNEL�� 

����n�7AYPOINT������DOWNSTREAM�VIEW�� 

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
 
���
 
�
 

�
 

� � 
����n�$OWNSTREAM��TERRACE�VISIBLE�IN�LOWER�PART�OF�PHOTO��LINE� 
OF�SEEP�WILLOW�AT�WATER�EDGE�RIGHT�� 

����n�7AYPOINT������DOWN�TO�OLD�RAILROAD�GRADE�FENCE�AND� 
ABUTMENT�� 

�
 

� � 
����n�7AYPOINT������AT�7ALNUT�'ULCH��UPSTREAM�� ����n�6IEW�UP�7ALNUT�'ULCH�� 
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6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO���������
 
�
 

� 
����n�7AYPOINT������DOWN�VIEW�BELOW�7ALNUT�'ULCH�� ����n�7AYPOINT�����n�UPSTREAM�ON�3AN�0EDRO�OPPOSITE�MOUTH� 

OF�"ABOCAMARI�� 

�
 

�����n�7AYPOINT�����n�LOOKING�ACROSS�3AN�0EDRO�TO�MOUTH�OF� 
"ABOCAMARI�2IVER� �


 

� 
����n�7AYPOINT�����n�DOWNSTREAM�TO�&AIRBANKS�BRIDGE�� 

�

����n�5PSTREAM�FROM�&AIRBANKS�BRIDGE�� 
�

����n�$OWNSTREAM�FROM�BRIDGE�� 
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6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�)�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO�������
 
�
 

� 
����n�7AYPOINT�����n�CHANNEL�BAR�FORMING��WILLOW��YOUNG� ����n�3EEP�WILLOW�AND�YOUNG�COTTONWOOD�ON�LOW�BAR�� 
COTTONWOOD�AND�SEEP�WILLOW�PRESENT�� 

� � 
����n�7AYPOINT������UPSTREAM�VIEW�FROM�&AIRBANKS�TRESTLE�� 0HOTO�TAKEN�����������FROM�SAME�LOCATION�AS�PHOTO������ 
%ND�2EACH�&�� 
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SPRNCA PFC Reach F south 
Waypoints 924 – 935 
April 17, 2012 
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6351&$�3)&�5HDFK�)�1RUWK�  

:D\SRLQWV�����±����� 
$SULO���������� 
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:SW����� 
0LG�UHDFK� 

:SW����� 
%HJLQ�UHDFK� 

6351&$�5HDFK�)� 
6RXWK�VHFWLRQ��� 
:SW����������� 
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:D\SRLQW����� 
55�WUHVWOH� 

:D\SRLQW����� 

:DOQXW�*XOFK� 

%DERFDPDUL�5LYHU� 

6351&$�5HDFK�)� 
1RUWK�VHFWLRQ� 
:SW����������� 
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Reach F 
Looking across San Pedro River, up Boquillas Wash 

206 

July 27, 1987 July 7, 1992 

July 29, 1998 July 10, 2003 

July 24, 2008 April 17, 2012 



 Reach F
 
San Pedro River at Highway 82 Bridge, 

looking upstream (south) 


June 21, 1987 September, 1987 

July 6, 1992 January 19, 1993 

July 21, 1998 July 10, 2003 
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June 26, 2008 April 18, 2012 
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 Reach F 
San Pedro River at Highway 82 bridge, looking 
downstream (north) 

209 

July 21, 1987 November 7, 1987 

July 6, 1992 July 21, 1998 

May 4, 2005 July 10, 2003 
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June 26, 2008 April 18, 2012 



 Reach F 
San Pedro River looking down (north) to Fairbanks 
railroad bridge 

July 7, 1992 July 21, 1987 

May 18, 2004 July 28, 1998 

May 4, 2005 June 6, 2005 
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June 26, 2008 
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 Reach F
 
San Pedro River at Fairbanks railroad bridge, 

looking downstream (north) 


June 20, 1987 October, 1987 

July 7, 1992 July 27, 1998 

May 18, 2004 June 6, 2005 
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June 26, 2008 April 18, 2012 



 
 

Reach F 
San Pedro River north of Fairbanks trestle south view 

215 

6-21-1987 7-7-1992 


7-20-1998 5-18-2004 


5-04-2005 6-06-2005 



 

 Reach F
 
San Pedro River at Fairbanks railroad trestle, 

looking upstream (south) 


June 20, 1987 September 1987 

July 7, 1992 July 27, 1998 

May 18, 2004 June 6, 2005 
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June 26, 2008 April 18, 2012 
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3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG�
 
2EACH�&�
 

924 16-APR-12 1:09:09PM N31 38.948 W110 10.582 3930 ft  reach break, photo 192�
 

925 16-APR-12 2:05:53PM N31 39.100 W110 10.587 3956 ft photo 193
 

926 16-APR-12 2:14:25PM N31 39.225 W110 10.653 3951 ft photo194
 

927 16-APR-12 2:21:19PM N31 39.281 W110 10.785 3944 ft photo 196
 

928 16-APR-12 2:28:50PM N31 39.397 W110 10.952 3947 ft  photo197
 

929 16-APR-12 2:49:44PM N31 39.785 W110 10.901 3925 ft photos 198-199
 

930 16-APR-12 3:02:11PM N31 40.059 W110 10.647 3912 ft  photo 200
 

931 16-APR-12 3:17:42PM N31 40.214 W110 10.652 3899 ft photo 201
 

932 16-APR-12 3:32:54PM N31 40.498 W110 10.901 3940 ft photo 202
 

933 16-APR-12 3:39:19PM N31 40.594 W110 11.028 3913 ft photo 203
 

934 17-APR-12 8:26:20AM N31 40.904 W110 11.260 3953 ft photos 204-205
 

935 17-APR-12 8:34:39AM N31 41.021 W110 11.432 3893 ft photos 206-207
 

936 17-APR-12 8:40:57AM N31 41.121 W110 11.560 3890 ft photo 208
 

938 17-APR-12 8:58:52AM N31 41.362 W110 11.778 3857 ft photo 211
 

939 17-APR-12 9:06:24AM N31 41.465 W110 11.711 3887 ft photos 212-213
 

940 17-APR-12 9:16:56AM N31 41.499 W110 11.557 3859 ft photo 214
 

941 17-APR-12 9:26:47AM N31 41.469 W110 11.396 3869 ft photo 215  


942 17-APR-12 9:37:56AM N31 41.401 W110 11.392 3873 ft  photos 216-217
 

944 17-APR-12 9:52:19AM N31 41.362 W110 11.151 3893 ft  photo 221-222
 

945 17-APR-12 10:46:17AM N31 41.497 W110 10.975 3936 ft photo 223
 

946 17-APR-12 11:35:56AM N31 41.966 W110 10.841 3874 ft photo 231
 

947 17-APR-12 11:52:48AM N31 42.319 W110 10.959 3868 ft photos 232-233
 

948 17-APR-12 12:01:33PM N31 42.481 W110 11.061 3828 ft  photos 234-235
 

218 



       

          

       

       

           

     
 

949 17-APR-12 12:36:06PM N31 42.799 W110 11.368 3852 ft photo 236
 

950 17-APR-12 12:45:50PM N31 42.925 W110 11.472 3844 ft photo 237
 

951 17-APR-12 12:56:19PM N31 43.136 W110 11.551 3821 ft  photos 238, 240
 

952 18-APR-12 8:21:39AM N31 43.361 W110 11.642 3819 ft photo 241-243
 

953 18-APR-12 8:45:01AM N31 43.519 W110 11.679 3836 ft photo 246
 

954 18-APR-12 9:04:50AM N31 43.817 W110 11.699 3855 ft  reach break, photo 248�
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3)&�$VVHVVPHQW�)RUP� 
� 

.AME�OF�2IPARIAN7ETLAND�!REA�� 6DQ�3HGUR�5LYHU�� 
$ATE�� ����������	 3EGMENT�2EACH�)$�� 3)&�5HDFK�*�� 
)$�4EAM�/BSERVERS��	 -IKE�,UNN��*ANICE�3TAATS��3TEVE�,EONARD��-ARK�'ONZALEZ��"EN�,OMELI��*EFF�3IMMS�� 

-ARCIA�2ADKE��%RIC�"AKER��(EATHER�3WANSON��#ATIE�&ENN��*IM�&OGG��2YAN�0ITTS���� 
�
 
9ES� .O� .�!� (9$2/,/')#!,� 

;� � � 
�����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
9ES��AT�LEAST�DURING��YEAR�EVENT��3TABLE�BANKS��3AND�BED�IS�MOST�LIKELY�MOBILIZING�DURING�HIGH� 
FLOW�EVENTS�� 

�  �  ;�  �� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 

;� � � 
�� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

%XCELLENT�WIDTH�DEPTH�RATIO��EXPECTED�SINUOSITY�AND�GRADIENT��SEE�PHOTO���� 	�� 

;� � � �����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
-OSTLY�EXPANDING�INWARDS�TOWARDS�CHANNEL��NOT�NEARLY�TO�POTENTIAL�EXTENT�AT�THIS�TIME��� 

;� � � �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
$EPOSITS�ALL�SMOOTH�SHAPED��NO�EVIDENCE�OF�DEGRADATION��� 

�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � � 
�����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU� 
PDLQWHQDQFH�UHFRYHU\�� 
$IVERSE�AGECLASSES�ON�BOTH�WOODY�AND�HERBACEOUS�SPECIES�� 

;� � � 
�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\����� 
�������species present�� 
#OMPOSITION�IS�DIVERSE��3EE�PLANT�LIST��� 

;� � � �����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
/BLIGATE�WETLAND�SPECIES�PRESENT��MORE�OBLIGATES�THAN�LOWER�END�OF�2EACH�&��3EE�PLANT�LIST�� 

;� � � 
�� 6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW�� 
PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV���community types present�� 

3TABILIZING�PLANT�COMMUNITY�TYPES�PRESENT��3EE�PLANT�LIST�� 

;� � � 
�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
(IGH�VIGOR�ON�BOTH�WOODY�AND�HERBACEOUS��3OME�BROWSING�ON�YOUNG�COTTONWOOD��BUT�ENOUGH� 
HAVE�RELEASED�TO�PROVIDE�MULTIPLE�AGE�CLASSES�WITH�GOOD�VIGOR�� 

;� � � 
�����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH� 
HQHUJ\�GXULQJ�KLJK�IORZV��enough���� 
6ISUALLY�ESTIMATED�THAT�REACH�HAS�AT�LEAST�����COVER��WHICH�IS�ADEQUATE�FOR�THIS�STREAM�TYPE�� 

;� � � 
�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
.ARROW�BAND�OF�COTTONWOOD�ALONG�STREAM��PLUS�RECEIVES�WOODY�MATERIAL�FROM�UPSTREAM�REACHES�� 

�
 
�
 
9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

;� � � 

������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU�� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
/VERFLOW�CHANNELS�AND�WOOD�JAMS�ARE�PRESENT��!S�FLOW�RISES��BED�SCOUR�PROBABLY�OCCURS�TO� 
INCREASE�CONVEYANCE�� 

�  �  ;�  
������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
.O�POINT�BARS�EXPECTED�� 

220 



	

� 

� 

� 

� 

� 

� 

� 

� 
� 

� 
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;� � ������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 
3TABLE��NO�EXCESSIVE�LATERAL�MOVEMENT��� � 

������6\VWHP�LV�YHUWLFDOO\�VWDEOH���not downcutting�� 
.O�HEADCUTS��� ;� � � 

;� � � 
������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
����������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
3TABLE�BANKS�� 

� 
5HPDUNV� 

4HE�REACH�IS�IN�PROPER�FUNCTIONING�CONDITION�FOR�AN�INTERMITTENT�FLOW�REGIME��BUT�IT�IS�NOT�AT�POTENTIAL�NATURAL�COMMUNITY�OR� 
DESIRED�CONDITION��4HE�RIPARIAN�AREA�CAN�CONTINUE�TO�EXPAND�INWARD�AND�OUTWARD�� 

"EDROCK�IS�CONSTRAINING�THE�SANDY�ALLUVIUM�AND�BRINGING�WATER�TO�THE�SURFACE�AND�THERE�ARE�MORE�OBLIGATE�PLANT� 
COMMUNITIES�ALONG�THIS�REACH�THAT�HAVE�ACCESS�TO�WATER�DURING�THE�GROWING�SEASON��4HE�CHANNEL�IS�NARROWER�AS�A�RESULT�AND� 
POTENTIALLY�WILL�CONTINUE�TO�NARROW�� 

7E�AGAIN�DISCUSSED�GROUNDWATER�CONCERNS��BUT�THE�VISUAL�EVIDENCE�FROM�THE�ASSESSMENT�INDICATED�NO�ADVERSE�IMPACTS�AT� 
THIS�TIME�TO�EITHER�THE�CHANNEL�OR�VEGETATION�CHARACTERISTICS���� 

� 
6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��?8?�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�???� 
��???�&UNCTIONAL��!T�2ISK��� .O��?8?� 

.O�UNACCEPTABLE�CONDITIONS�NOTED�� 
��???�.ONFUNCTIONAL� �

)$5� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 
��???�5NKNOWN� �???�&LOW�REGULATIONS� 

�???�-INING�ACTIVITIES� 
�???�5PSTREAM�CHANNEL�CONDITIONS������ 
�???�#HANNELIZATION� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� 
�???�2OAD�ENCROACHMENT� 

�???�5PWARD� �???�/IL�FIELD�WATER�DISCHARGE� 
�???�$OWNWARD� �???�!UGMENTED�FLOWS� 
�???�.OT��!PPARENT� �???�/THER��SPECIFY �� 

�2EVISED�����	 ���������	 � 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach __G_____________________    Date _April 18, 2012___________ 

Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp. H 

X Common spikerush Eleocharis palustris OBL H 2 A 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 
Hardstem bulrush CT Schoenoplectus spp. H 

X Hardstem bulrush Schoenoplectus acuta OBL H 3 A 
Baltic rush CT Juncus spp. OBL H 

X Baltic rush Juncus balticus OBL H 2 A 
Arizona rush Juncus interior FAC M 

X Torrey’s rush Juncus torreyi FACW H 2 A 
Cattail Typha latafolia OBL H 
Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 F B 
X Bermuda grass Cynodon dactylon FACU M 4 B F 

Barnyard grass Echinochloa crus-galli FACW L 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 3 A 

Smooth horsetail Equisetum laevigatum FACW L 
Alkali Sacaton Sporobolus airoides FAC M 

X Giant Sacaton Sporobolus wrightii FAC M 4 F T 
X Spike dropseed Sporobolus contractus FACU L 1 F 

Sand dropseed Sporobolus cryptandrus FACU L 
X Deer grass Muhlenbergia rigens FAC H 2 B 

Vine Mesquite Panicum obtusum FAC M 
Beardless wildrye Leymus triticoides FAC M 
Canadian horseweed Conyza canadensis FACU M 

X Cane beardgrass Bothriochloa barbinodis UPL 1 F 
X Lehman lovegrass Eragrostis lehmanniana 1  F A  
X Plains bristlegrass Setaria mochrastachya 1 F 
X Three awn Aristida purpurascens UPL 1 F 
X Spikerush Eleocharis sp 1 A 

Forbs Scientific name WIC SC AB LOC 
X Spiny aster Chloracantha spinosa FACW H 2 F 

Curly top knotweed Polygonum lapathifolium OBL L 
X Sweet Clover Melilotus indicus FACU+ L  2 B  A  

Speedwell Veronica spp. OBL L 
X Thurber’s sneezeweed Helenium thurberi OBL 1 B 
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Trees/Shrubs Scientific names WIC SC AB LOC 
X Cottonwood/Goodding 

willow CT 
H 4 B 

Cottonwood /Mixed 
hardwood CT 

H 

X Freemont Cottonwood Populus fremontii FACW H 4 B 
Freemont Cottonwood/ 
Johnsongrass CT 

X Goodding willow Salix gooddingii OBL H 4 B 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
Yewleaf willow Salix taxifolia FACW H 

X Seep willow Baccharis salicifolia FACW M 4 B A 
Desert broom Baccharis sarothroides FACW M 
Yerba de pasmo Baccharis pteronoides 

X Tamarisk Tamarix ramosissima FACW H 4 B F 
Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 
Netleaf hackberry Celtis reticulata FACU M 
Arizona walnut Juglans major FACW H 

X Velvet ash Fraxinus velutina FAC + L 1 F 
Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 

X Texas mulberry Morus microphylla FACU M 1 F 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 4 T F 
Golden current Ribes aureum FACW H 
Little-leaf sumac Rhus microphylla FACU M 

X Rubber rabbitbrush Ericameria nauseosa UPL M 2 F 
X Burrobrush Hymenoclea monogyra UPL M 2 F 
X 4-wing saltbush Atriplex canescens UPL 1 F 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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����n�7AYPOINT������DOWN�FROM�TRESTLE��RETAKE�OF������PHOTO�� *UNE������PHOTO�FROM�TRESTLE�DOWN�n�SAME�VIEW�AS�PHOTO� �
MUCH�MORE�DISTINCT�NARROW�CHANNEL�ON�RIGHT��MORE�VEGETATION�� ����� � 

�
�
�
�
�
�
�
�
�����n�7AYPOINT������UPSTREAM�VIEW�� 

� ����n�7AYPOINT������DOWNSTREAM�VIEW��RELATIVELY�NARROW��5 
SHAPED�CHANNEL��EXCELLENT�VEGETATION�FOR�INTERMITTENT�REACH�� � �

�
�
�
�
�
�
�
�

����n�7AYPOINT�����n�UPSTREAM�VIEW�� 6DQ�3HGUR�
�
5LYHU�3KRWR ����n�7AYPOI�6KHHWV�

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV� 
6351&$��5HDFK�*� 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO���������� 
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� 
NT������DOWNSTREAM�VIEW�� 
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�����n�.O�WAYPOINT��TAMARISK�PROVIDING�VERTICAL�STRUCTURE�THAT� ����n�7AYPOINT������UPSTREAM�VIEW�� 
STOPS�AND�HOLDS�LARGE�COARSE�WOOD�IN�PLACE�� � ���� 

����n�7AYPOINT������BEDROCK�OUTCROPPING�IS�REACH�END�FOR�'�� �����5PSTREAM�VIEW�FROM�NEAR�REACH�END�� � � �
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SPRNCA PFC Reach G 
G Waypoints 954 – 957 
April 18, 2012 
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Wpt 954, begin 
Reach G 

Wpt 957, end 
Reach G 

Walnut Gulch 
Babocomari River 

SPRNCA PFC Reach G Google map 
Waypoint 954 - 957 
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View upstream to trestle 

6-19-1987 7-7-1992 


7-20-1998 5-18-2004 


5-4-2005 6-6-2005 




 

06-26-2008 

06-06-2005 water 

umbel
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3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG�
 
2EACH�'�
 

954 18-APR-12 9:04:50AM N31 43.817 W110 11.699 3855 ft  reach break, photo 249
 

955 18-APR-12 9:20:23AM N31 43.952 W110 11.615 3832 ft  photos 250-251
 

956 18-APR-12 9:33:59AM N31 44.251 W110 11.686 3851 ft photos 252-253
 

957 18-APR-12 9:58:07AM N31 44.583 W110 11.745 3816 ft  reach break, photos 255-256 
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3)&�$VVHVVPHQW�)RUP� 
� 

.AME�OF�2IPARIAN7ETLAND�!REA�� 6DQ�3HGUR�5LYHU�� 
$ATE�� ����������	 3EGMENT�2EACH�)$�� 3)&�5HDFK�+� 
)$�4EAM�/BSERVERS��	 -IKE�,UNN��*ANICE�3TAATS��3TEVE�,EONARD��-ARK�'ONZALEZ��"EN�,OMELI��*EFF�3IMMS�� 

-ARCIA�2ADKE��%RIC�"AKER��(EATHER�3WANSON��#ATIE�&ENN��*IM�&OGG��2YAN�0ITTS� 
�
 
9ES� .O� .�!� (9$2/,/')#!,� 

�  ;�  ;�  

�����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
$URING�FLOODS��NONCOHESIVE��SANDBED�CHANNELS�WILL�COMMONLY�MOBILIZE�THE�BED�AND�INCREASE�THE� 
SIZE�OF�THE�CHANNEL��AND�THEN�FILL�BACK�IN�AS�THE�FLOWS�RECEDE��$URING�FLOODS��STANDING�WAVES�ARE� 
EVIDENCE�THAT�DUNES�AND�ANTIDUNES�MOVE�DOWN�THE�RIVER��)TEM���IS�NOT�APPLICABLE�IN�THOSE� 
SITUATIONS�BECAUSE�SIGNIFICANT�OVERBANK�FLOODING�IS�NOT�EXPECTED��(OWEVER��IT�WAS�OBVIOUS�FROM� 
REACHES�UPSTREAM�AND�DOWNSTREAM�OF�2EACH�(�THAT�IT�DOES�NOT�TAKE�A�LARGE�AMOUNT�OF�COHESION�IN� 
THE�BED�FOR�THAT�PROCESS�TO�BE�ALTERED��)N�THOSE�OTHER�REACHES��THERE�ARE�LINEAR�STRANDS�OF�VEGETATION� 
AND�AN��INNER��CHANNEL�WHERE�THE�VEGETATION�WAS�ABLE�TO�CAPTURE�AND�STABILIZE�ENOUGH�FINE�� 
COHESIVE�SEDIMENT�TO�PERSIST�THROUGH�SUBSEQUENT�FLOODS��"ELOW�7ILLOW�7ASH��THE�SYSTEM�IS�SO� 
DOMINATED�BY�NONCOHESIVE�SEDIMENTS�THAT�DEVELOPMENT�OF�THAT�INNER�CHANNEL�DOES�NOT�OCCUR�� 
"ECAUSE�OF�THE�VOLUMINOUS�AND�COARSE�SEDIMENT�INPUTS�FROM�7ILLOW�7ASH��THERE�REMAINS�A� 
QUESTION�ABOUT�WHETHER�2EACH�(�SHOULD�BE�ABLE�TO�DEVELOP�THE�SAME�VEGETATION�CHARACTERISTICS�AS� 
ABOVE�BELOW�THE�REACH�AND�THEN�OVER�TIME�DEVELOP�A�FLOODPLAIN�FOR�THIS�INTERMITTENT�REACH��ALBEIT�A� 
SLOW�PROCESS���� 

� � ;� �� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 

;� � � 

�� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

1UESTION�ABOUT�WIDTH�DEPTH�RATIO��BUT�WIDEST�PARTS�ARE�NEAR�TRIBUTARY�MOUTHS�WHICH�ARE�EXPECTED� 
TO�BE�WIDER�DUE�TO�THE�FAN�FORM�OF�THE�CHANNEL�BELOW�TRIBUTARIES�� 

;� ;� � 

�����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
!NSWERED�BOTH�hYESv�AND�hNOv�BECAUSE�THE�REACH�SHOWS�ATTRIBUTES�OF�BOTH�RIPARIAN�EXPANSION�IN� 
PLACES�AND�RIPARIAN�CONTRACTION�IN�OTHERS��2IPARIAN�VEGETATION�IS�EXPANDING�ON�SOME�BARS��3OME� 
NEW�REGENERATION�OF�WOODY�SPECIES��)N�SOME�SPOTS��RIPARIAN�VEGETATION�IS�HOLDING��BUILDING�BANKS�� 
CHANNEL�CHARACTERISTICS�DEVELOPING�WITH�OVERFLOW�CHANNELS��3ALT�CEDAR�IS�PRESENTLY�NOT�AFFECTING� 
THE�FUNCTION�OF�THE�SYSTEM��EVEN�THOUGH�IT�IS�DISPLACING�NATIVES�AND�HAS�MORE�BARE�GROUND� 
UNDERNEATH��!SH�IS�MORE�DROUGHT�TOLERANT��AND�THERE�IS�MORE�OF�IT�IN�THIS�REACH��#ROWNS�DYING�ON� 
SOME�OF�THE�COTTONWOOD�TREES��4HERE�ARE�SPOTS�WHERE�THE�SACATON�IS�DYING�BACK�WITH�BARE�GROUND� 
IN�BETWEEN��#OMPARED�TO������PHOTO�POINT�AT�7ILLOW�7ASH��THE�RIPARIAN�AREA�HAS�EXPANDED��BUT� 
SEQUENTIAL�PHOTOS�BETWEEN������AND�THE�PRESENT�DEMONSTRATE�SEVERAL�MAJOR�FLOW�EVENTS�FROM� 
7ILLOW�7ASH�THAT�OVERWHELMS�RECOVERY�� 

�  ;�  

� �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
)NCHANNEL�BARS�LARGER�THAN�EXPECTED��NOT�ABLE�TO�ESTABLISH�VEGETATION��"ASE�FLOWS�ARE�CUTTING� 
THROUGH�FAN�DEPOSITS��NOT�GULLYING��4HERE�ARE�ACTIVE�HEADCUTS�AND�WIDENING�GULLIES�IN�THE� 
TRIBUTARIES�THAT�COULD�BE�DELIVERING�EXCESSIVE�SEDIMENTS�DIRECTLY�TO�THIS�REACH��'OOGLE�%ARTH�IMAGE� 
CLEARLY�SHOWS�THE�IMPACTS�7ILLOW�7ASH�HAS�ON�2EACH�(��WHICH�SIMPLY�OVERWHELMS�RECOVERY� 
PROCESSES�FOR�SEVERAL�YEARS�FOLLOWING�MAJOR�EVENTS�� 

�
 
9ES� .O� .�!� 6%'%4!4)/.� 

;� � � 
�����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU�� 
������PDLQWHQDQFH�UHFRYHU\�� 
#OTTONWOOD��ASH�AND�WILLOW�ARE�PRESENT�IN�YOUNG�AND�OLDER�AGE�CLASSES��� 

;� � � 

�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\������ 
�species present�� 

9ES��BASED�ON�EXPECTATION�FOR�INTERMITTENT�REACH���3EEP�WILLOW�ON�STREAMBANKS��!LSO�REACH�HAS� 
COTTONWOOD��'OODDING�WILLOW��AND�ASH���!SH�MAY�REPLACE�COTTONWOOD�IF�REACH�BECOMES�DRIER�AS� 
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� 

IT�TOLERATES�DRIER�CONDITIONS���3EE�PLANT�LIST�� 

;� � 
� �����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 

-OSTLY�FACULTATIVE�WET�AND�FACULTATIVE�SPECIES�AS�EXPECTED�FOR�AN�INTERMITTENT�REACH���3EE�PLANT� 
LIST�� 

;� � 
� �� 6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW�� 

PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV����community types present�� 
#OTTONWOOD�TAMARISK�COMMUNITY�TYPES�HAVE�DEVELOPED�IN�SECTIONS��3EE�PLANT�LIST��� 

;� ;� 

� �����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
!SH��DEER�GRASS��AND�OTHER�SPECIES�EXHIBIT�HIGH�VIGOR��&ROM�7ILLOW�7ASH�TO�4OMBSTONE�GAGE�THE� 
COTTONWOODS�AND�WILLOW�DISPLAY�SOME�DEAD�TOPS�INDICATING�LOW�VIGOR�FOR�THOSE�TREES��SEE�PHOTO� 
���	��5PSTREAM�OF�7ILLOW�7ASH�AND�DOWNSTREAM�OF�4OMBSTONE�GAGE��THE�COTTONWOOD�AND� 
WILLOW�APPEAR�TO�BE�VIGOROUS�AND�IN�FINE�HEALTH��SEE�PHOTOS�����AND���� 	�� 

�  ;�  

� �����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH� 
HQHUJ\�GXULQJ�KLJK�IORZV����enough���� 
3TILL�EXPECT�WELLFORMED�VEGETATED�BANKS��CURRENTLY�NOT�NEARLY�ENOUGH��TOO�MANY�PLACES�WITHOUT� 
BANK�DEVELOPMENT��PHOTO�����SHOWS�AN�EXAMPLE�OF�THIS�� 

;� � 

� �����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
#OTTONWOOD�CANOPY�REALLY�OPENED�UP��LOST�GALLERY�STYLE��MORE�OF�A�SINGLE�BAND�ALONG�STREAM��.OT� 
ADEQUATE�BASED�ONLY�ON�THIS�REACH��BUT�A�LOT�OF�WOOD�COMES�FROM�UPSTREAM�REACHES���'OOGLE�%ARTH� 
AND�GROUND�OBSERVATIONS�SHOW�VALLEY�WIDTH�ADEQUATE�FOR�MUCH�MORE�COTTONWOOD�BUT�GIVEN� 
EPISODIC�NATURE�OF�COTTONWOOD�REGENERATION�AND�COMPLEX�REQUIREMENTS�FOR�REGENERATION�SUCCESS��IT� 
MAY�NOT�HAPPEN��SEE�PHOTO����	�� 

�
 
�
 
9ES� .O� .�!� %2/3)/.�$%0/3)4)/.� 

�  ;�  � 

������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
#HANNEL��FLOODPLAIN��AND�OVERFLOW�CHANNELS�HAVE�VERY�LITTLE�ROUGHNESS�THAT�WOULD�SLOW�WATER� 
VELOCITY�AND�HELP�WITH�DEPOSITION��.EEDS�VEGETATION�ON�BARS��SEEP�WILLOW�TO�CAPTURE�COARSE�AND� 
SMALL�WOOD��ADDITIONAL�STIFF�VERTICAL�STRUCTURE�TO�CAPTURE�LARGE�WOOD����� 

�  �  ;�  
������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
.O�POINT�BARS��.�!��LATERAL�BARS�ONLY��� 

;� � � 
������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 
,ITTLE�LATERAL�INSTABILITY���4ERRACE�CUTBANKS�CREATING�MORE�SINUOSITY��CHANNEL�STABLE�WITHIN�THE�BELT� 
OF�THE�TREES��� 

;� � � 
������6\VWHP�LV�YHUWLFDOO\�VWDEOH��not downcutting�� 
"ASE�FLOWS�ARE�CUTTING�THROUGH�TRIBUTARY�DEPOSITS�ADJUSTING�GRADIENT��BUT�NO�HEADCUTS��SEE�PHOTO� 
���	�� 

�  ;�  � 
������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
����������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
"ARS�ARE�OVERSIZED��3EE�ITEM����� 

� 
� 
� 

5HPDUNV� 
� 
4HERE�IS�A�LARGE�RANGE�OF�ATTRIBUTES�AND�PROCESSES�FOR�INTERMITTENT�REACHES�BASED�ON�WATER�AVAILABILITY��WHERE�FLOWS�RANGE� 
FROM�ALMOST�EPHEMERAL�TO�ALMOST�PERENNIAL��4HE�SOILS�AND�RIPARIAN�VEGETATION�ON�THIS�REACH�ARE�EVIDENCE�THAT�IT�HAS�WATER� 
AVAILABLE�A�GOOD�PORTION�OF�THE�GROWING�SEASON��)T�IS�A�LOSING�REACH��BUT�STILL�SHOULD�HAVE�STREAMBANKS�THAT�ARE�MORE� 
VEGETATED�AND�BETTER�DEFINED��%XPECT�FEW�OBLIGATE�WETLAND�SPECIES��BUT�EXPECT�COVER�OF�FACULTATIVE�WETLAND��FACULTATIVE�� 
AND�EVEN�SOME�FACULTATIVE�UPLAND�SPECIES��2EGENERATION�PERIODICITY�EVENTS�OF�COTTONWOOD�AND�WILLOW�SPECIES�MAY�BE� 
EXTENDED��GREATER�THAN����YEARS�OR�SO��LESS�FREQUENT�AS�IT�GETS�DRYER��/N�AN�INTERMITTENT�REACH�LIKE�THIS�ONE��RECOVERY�OF� 
RIPARIAN�VEGETATION�AND�CHANNEL�CHARACTERISTICS�IS�NOT�EXPECTED�TO�OCCUR�AS�QUICKLY�AS�ON�THE�PERENNIAL�REACHES�� 
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#OTTONWOOD�TREES�ARE�SHOWING�SIGNS�OF�STRESS�IN�PARTS�OF�2EACHES�(��DEAD�TOPS	���'ROUNDWATER�DATA�ARE�NECESSARY�TO� 
DETERMINE�THE�CAUSE�SO�THE�APPROPRIATE�MANAGEMENT�ACTIONS�CAN�BE�DETERMINED�� 

0RESENCE�OF�SALT�CEDAR�DOES�NOT�NECESSARILY�INDICATE�WATER�STRESS��4HE�AMOUNT�HERE�NOW�DOES�NOT�INDICATE�ANYTHING�YET��SO� 
GOOD�TIME�TO�TREAT�IT�� 

)N�THIS�SAND�BED�REACH��WHEN�FLOWS�COME�UP��IF�MORE�CONVEYANCE�IS�NEEDED�THE�BED�SCOURS�AND�THEN�FILLS�BACK�IN��)F�THE� 
SCOUR�AND�FILL�ARE�NOT�TOO�DEEP��HERBACEOUS�VEGETATION�CAN�RESPOND�AND�COME�BACK�QUICKLY��4HIS�IS�A�PROCESS�THAT�CREATES� 
SITES�FOR�RIPARIAN�VEGETATION�REGENERATION��� 

!�SHORT�SEGMENT�OF�THE�REACH�NEAR�THE�4OMBSTONE�GAGE�HAD�COTTONWOOD�TREES�WITH�DEAD�TOPS�� 

4HE�SEVERITY�OF�THE�hNOv�ANSWERS�ON�ITEMS����AND����AND�THE�hYESv�ANSWERS�ON�VEGETATION�ITEMS������������LEAD�TO�THE� 
FUNCTIONAL�ATRISK�RATING��4HE�TREND�IS�NOT�APPARENT�BECAUSE�THERE�IS�NO�EVIDENCE�OF�A�CLEAR�TREND���0HOTO�SEQUENCE�SHOWS� 
REPEATING��RELATIVELY�FREQUENT�SEDIMENT�DUMPS�FROM�7ILLOW�7ASH�THAT�PREVENT�THE�REACH�FROM�LONGTERM�RECOVERY��"ASED� 
ON�THE�AMOUNT�OF�DISCUSSION�ABOUT�TREND��IT�NEEDS�TO�BE�VERIFIED�� 

!������PHOTO�SHOWS�A�HEALTHY�COTTONWOOD�TREE�THAT�NOW�HAS�A�DEAD�TOP��7ATER�STRESS�COULD�BE�LETTING�IN�DISEASE��OR� 
DISEASE�COULD�BE�ADDING�TO�WATER�STRESS��BUT�MONITORING�WELL�INFORMATION�IS�NEEDED�TO�INTERPRET�THIS�CORRECTLY��� 

� 
6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

8� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��???�0ROPER�&UNCTIONING�#ONDITION��� �3)&� 9ES�?8?� 
��?8?�&UNCTIONAL��!T�2ISK��� .O��???� 

� 
��???�.ONFUNCTIONAL� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 

)$5� �???�&LOW�REGULATIONS� 
��???�5NKNOWN� �???�-INING�ACTIVITIES� 

�???�5PSTREAM�CHANNEL�CONDITIONS������ 
�???�#HANNELIZATION� 
�???�2OAD�ENCROACHMENT� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� 
�???�/IL�FIELD�WATER�DISCHARGE� 

�???�5PWARD� �???�!UGMENTED�FLOWS� 
�???�$OWNWARD� �?8?�/THER��SPECIFY �$OWNWARD�FLOWS�MEASURED�AT� 
�?8?�.OT��!PPARENT� 53'3�NEAR�4OMBSTONE�GAGE��� 

�2EVISED�����	 ���������	 � 

� 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach _H_____________________________    Date _April 18, 2012____________ 

Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp. H 
Common spikerush Eleocharis palustris OBL H 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 
Hardstem bulrush CT Schoenoplectus spp. H 
Hardstem bulrush Schoenoplectus acuta OBL H 
Baltic rush CT Juncus spp. OBL H 
Baltic rush Juncus balticus OBL H 
Arizona rush Juncus interior FAC M 
Torrey’s rush Juncus torreyi FACW H 
Cattail Typha latafolia OBL H 
Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 F 
X Bermuda grass Cynodon dactylon FACU M 4 B F 

Barnyard grass Echinochloa crus-galli FACW L 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 3 A 

Smooth horsetail Equisetum laevigatum FACW L 
Alkali Sacaton Sporobolus airoides FAC M 

X Giant Sacaton Sporobolus wrightii FAC M 4 F T 
Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 

X Deer grass Muhlenbergia rigens FAC H B A 
Vine Mesquite Panicum obtusum FAC M 
Beardless wildrye Leymus triticoides FAC M 
Canadian horseweed Conyza canadensis FACU M 

X Spikerush, spp Eleocharis sp 1 A 

Forbs Scientific name WIC SC AB LOC 
Spiny aster Chloracantha spinosa FACW H 
Curly top knotweed Polygonum lapathifolium OBL L 

X Sweet Clover Melilotus indicus FACU+ L 2 A 
Speedwell Veronica spp. OBL L 

Trees/Shrubs Scientific names WIC SC AB LOC 
Cottonwood/Goodding 
willow CT 

H 

Cottonwood /Mixed 
hardwood CT 

H 

X Freemont Cottonwood Populus fremontii FACW H 3 B 
Freemont Cottonwood/ 
Johnsongrass CT 
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X Goodding willow Salix gooddingii OBL H 3 B 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
Yewleaf willow Salix taxifolia FACW H 

X Seep willow Baccharis salicifolia FACW M 4 B 
Desert broom Baccharis sarothroides FACW M 
Yerba de pasmo Baccharis pteronoides 

X Tamarisk Tamarix ramosissima FACW H 3 F B 
Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 

X Netleaf hackberry Celtis reticulata FACU M 2 F 
X Arizona walnut Juglans major FACW H 2 F 
X Velvet ash Fraxinus arizonica FAC + L 2 F B 

Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 4 T F 
Golden current Ribes aureum FACW H 

X Little-leaf sumac Rhus microphylla FACU M 1 F 
X Rubber rabbitbrush Ericameria nauseosa UPL M 2 F 
X Burrobrush Hymenoclea monogyra UPL M 2 F 
X Cottonwood/ tamarisk 

community type 
2 F 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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SPRNCA PFC Reach H 
Waypoints 957 – 969 
April 18, 2012 
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 SPRNCA PFC Reach H – Google Earth 

Wpt 969, 
reach end 

Wpt 957, 
Reach begin 

Willow Wash 
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 Reach H
 
San Pedro River at Willow Wash, 

looking downstream (north) 


June 19, 1987 July 7, 1992 

July 30, 1998 June 28, 2004 

May 27, 2005 July 24, 2008 
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April 18, 2012 
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3AN�0EDRO�0&#�!SSESSMENT��
 
7AYPOINT�,OG� 
2EACH�(� 

957 18-APR-12 9:58:07AM N31 44.583 W110 11.745 3816 ft  reach break, photo 256 


961 18-APR-12 11:18:13AM N31 44.805 W110 11.771 3843 ft  photo 259
 

962 18-APR-12 11:32:44AM N31 45.035 W110 12.046 3805 ft photos 265-266
 

963 18-APR-12 11:53:34AM N31 45.246 W110 12.179 3796 ft  photos 267-268
 

964 18-APR-12 12:09:18PM N31 45.466 W110 12.201 3799 ft photos 269-270
 

965 18-APR-12 12:17:49PM N31 45.684 W110 12.199 3791 ft photos 271-272
 

967 19-APR-12 7:59:47AM N31 46.037 W110 12.189 3765 ft photos 273-274
 

968 19-APR-12 8:26:18AM N31 46.137 W110 12.439 3760 ft photo 275
 

969 19-APR-12 8:43:11AM N31 46.269 W110 12.401 3760 ft  reach break, photo 276 
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3)&�$VVHVVPHQW�)RUP� 
� 

1DPH�RI�5LSDULDQ�:HWODQG�$UHD�� 6DQ�3HGUR�5LYHU�� 
'DWH�� ����������	 6HJPHQW�5HDFK�,'�� 3)&�5HDFK�,�� 
,'�7HDP�2EVHUYHUV��	 0LNH�/XQQ��-DQLFH�6WDDWV��6WHYH�/HRQDUG��-LP�)RJJ��%HQ�/RPHOL��-HII�6LPPV��0DUFLD� 

5DGNH��(ULF�%DNHU��+HDWKHU�6ZDQVRQ��&DWLH�)HQQ��5\DQ�3LWWV� 
�
 
<HV� 1R� 1�$� +<'52/2*,&$/� 

;� � � 

�����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
:HOO�IRUPHG�EDQNV�DQG�IORRGSODLQ�RYHUIORZ�FKDQQHO�FKDUDFWHULVWLFV��7KLV�UHDFK�KDV�HQRXJK� 
FRKHVLRQ�LQ�EHG�PDWHULDOV�DQG�PRUH�YHJHWDWLRQ�ZKLFK�LPSHGHV�EHG�PRELOL]DWLRQ��VR�IUHTXHQW� 
IORRGIORZV�DUH�JHWWLQJ�RXW�RQ�IORRGSODLQ�LQ�PDQ\�SODFHV��� 

�  �  ;�  �� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 

;� � � 

�� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

&KDQQHO�VL]H�VPDOOHU�WKDQ�XSVWUHDP�UHDFKHV��EXW�PD\�EH�GXH�WR�ORZHU�IORZV��&KDQQHO�ZHOO� 
GHYHORSHG��� 

;� � � 
�����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
6RPH�SODFHV�PD\�EH�QHDU�SRWHQWLDO�H[WHQW��*RRG�EDQN�H[WHQVLRQ�DQG�FKDQQHO�QDUURZLQJ��IURP� 
ULSDULDQ�H[SDQVLRQ��LQ�RWKHU�SODFHV��VHH�SKRWR������� 

;� � � �����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
1R�YLVXDO�HYLGHQFH�LQ�FKDQQHO�RU�RQ�EDQNV�RI�GHWHULRUDWLRQ��&KDQQHO�KDQGOLQJ�VHGLPHQWV�ZHOO����� 

�
 
<HV� 1R� 1�$� 9(*(7$7,21� 

;� � � 

�����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
6HHS�ZLOORZ��VHYHUDO�DJH�FODVVHV�HYLGHQW��JRRG�UHFUXLWPHQW��0XOWLSOH�DJH�FODVVHV�RI�FRWWRQZRRG�� 
DVK��KHUEDFHRXV�VSHFLHV�DQG�VDOW�FHGDU��VHH�SKRWR������� 

;� � � 
�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\����� 
�species present�� 

&RPSRVLWLRQ�LV�GLYHUVH��6HH�SODQW�OLVW��� 

;� � � 
�����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
2EOLJDWH�ZHWODQG�VSHFLHV�SUHVHQW��WZR�VSHFLHV�RI�EXOUXVK��%DOWLF�UXVK���/RWV�RI�IDFXOWDWLYH�ZHWODQG� 
VSHFLHV��6HH�SODQW�OLVW�� 

;� � � 
�� 6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW� 
PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDPIORZ�HYHQWV����community types present�� 

6WDELOL]LQJ�SODQW�FRPPXQLW\�W\SHV�SUHVHQW��VHH�SKRWR�������6HH�SODQW�OLVW���� 

;� � � 

�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
)HZHU�VWUHVVHG�FRWWRQZRRG��JRRG�YLJRU�LQ�VHHS�ZLOORZ��FRPPXQLWLHV�RI�EXOUXVK�DQG�%DOWLF�UXVK� 
IRUPLQJ��6RPH�VWUHVVHG�DQG�GHDG�FRWWRQZRRG�IURP�ZLOGILUH�LQ�RQH�VHFWLRQ�WKDW�NLOOHG�VRPH� 
FRWWRQZRRGV���7KHUH�ZHUH�DUHDV�RI�WKLFN�FRWWRQZRRG�WUHHV��VRPH�RI�WKH�\RXQJHU�WUHHV�DUH�G\LQJ�� 
SUREDEO\�DV�D�UHVXOW�RI�QDWXUDO�WKLQQLQJ���2YHUDOO�YHU\�JRRG�YLJRU�� 

;� � � 

�����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH�� 
��������HQHUJ\�GXULQJ�KLJK�IORZV����enough���� 
'HHU�JUDVV��VHHS�ZLOORZ��FRWWRQZRRGV��������\HDUV�ROG��ULJKW�RQ�EDQN��2OGHU�FRWWRQZRRG�RQ� 
WHUUDFH��� 

;� � � 

�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
&RWWRQZRRG�JDOOHU\�DORQJ�ULYHU��SOXV�XSVWUHDP�VRXUFHV��*RRG�VWUXFWXUH�IRU�KROGLQJ�LQIXVLRQV�RI� 
ODUJH�ZRRG�DOVR��VHH�SKRWR������� 

�
 
�
 
�
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<HV� 1R� 1�$� (526,21�'(326,7,21� 

;� � � 
������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
/RWV�RI�RYHUIORZ�FKDQQHOV�ZLWK�OLYH�WUHHV�DQG�VKUXEV�WUDSSLQJ�ODUJH�ZRRG\�PDWHULDO��6WDEOH�EDQNV��� 

;� � � 

������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
5HYHJHWDWLRQ�RI�EDUV�LV�SDWFK\�EXW�PRVWO\�\HV��6RPH�EDUUHQ�SRLQW�EDUV��VRPH�ZLWK�EDQGV�RI�VHHS� 
ZLOORZ��7DPDULVN�LV�UHFUXLWLQJ�IDVWHU�WKDQ�FRWWRQZRRG�DQG�ZLOORZ�EHFDXVH�RI�WKH�LQWHUPLWWHQW� 
QDWXUH�RI�WKH�VWUHDP�DQG�HSLVRGLF�UHFUXLWPHQW�HYHQWV�IRU�FRWWRQZRRGV�DQG�ZLOORZ��&RWWRQZRRGV� 
DQG�ZLOORZV�VSURXWLQJ�IURP�EXULHG�OLPEV��� 

;� � � 

������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 
1R�H[FHVVLYH�ODWHUDO�PRYHPHQW��$W�WKH�HQG�RI�WKH�UHDFK�WKHUH�DUH�ODUJH�FDQWLOHYHU�RYHUKDQJ� 
IDLOXUHV�RQ�WKH�WHUUDFH�FXW��\HW�WKH�RSSRVLWH�VLGH�RI�WKH�ULYHU�LV�UHYHJHWDWLQJ��VHH�SKRWRV�����DQG� 
������ 

;� � ������6\VWHP�LV�YHUWLFDOO\�VWDEOH���not downcutting�� 
1R�KHDGFXWV�� � 

;� � � 

������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
����������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
3URFHVVLQJ�VHGLPHQWV�GXH�WR�JRRG�YHJHWDWLYH�FRYHU��&OD\�LQ�FKDQQHO�EHG�DQG�EDQNV�KROGV�PRUH� 
VRLO�PRLVWXUH��VHH�SKRWRV�����DQG������� 

� 
5HPDUNV� 

� 
&OD\V�DUH�GHOLYHUHG�WR�WKH�FKDQQHO�IURP�WKH�ZDVK�XQGHU�WKH�UDLOURDG�WUHVWOH��� 
� 
6RPH�RI�WKH�RYHUIORZ�FKDQQHOV�DUH�ZLGHU�RQ�WKHLU�XSVWUHDP�VLGH�DQG�QDUURZ�GRZQ�DV�WKH\�GUDLQ�EDFN�LQWR�WKH�PDLQ� 
FKDQQHO��7KLV�FRXOG�EH�EHFDXVH�ZDWHU�LQILOWUDWHV�LQWR�WKH�FRDUVH�EHG�RI�WKH�RYHUIORZ�FKDQQHOV��� 
� 
7KH�ORZHU�HQG�RI�WKH�UHDFK�LV�6W��'DYLG�'LYHUVLRQ�ZKLFK�LV�D�SXVK�XS�GDP��VHH�SKRWR����D���� 
� 
7KH�UHDFK�LV�LQ�SURSHU�IXQFWLRQLQJ�FRQGLWLRQ��DERXW�KDOI�ZD\�XS�WRZDUGV�SRWHQWLDO�QDWXUDO�FRPPXQLW\�GXH�WR�WKH�ULSDULDQ� 
YHJHWDWLYH�FRYHU�DQG�ZHOO�GHYHORSHG�FKDQQHO�FKDUDFWHULVWLFV�� 
� 
� 
6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

;� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��B;B�3URSHU�)XQFWLRQLQJ�&RQGLWLRQ��� �3)&� � <HV�BBB� 
��BBB�)XQFWLRQDO���$W�5LVN��� 1R��B;B� 
� � 
��BBB�1RQIXQFWLRQDO� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 
� )$5� �BBB�)ORZ�UHJXODWLRQV� 
��BBB�8QNQRZQ� �BBB�0LQLQJ�DFWLYLWLHV� 
� �BBB�8SVWUHDP�FKDQQHO�FRQGLWLRQV������ 
� �BBB�&KDQQHOL]DWLRQ� 

�BBB�5RDG�HQFURDFKPHQW� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� � �BBB�2LO�ILHOG�ZDWHU�GLVFKDUJH� 
�BBB�8SZDUG� �BBB�$XJPHQWHG�IORZV� 
�BBB�'RZQZDUG� �BBB�2WKHU��VSHFLI\��� 
�BBB�1RW��$SSDUHQW� 

� 
�5HYLVHG����������������� 

� 
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SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach __I_______________________________    Date ___ April 19, 2012_______ 

Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp. H 

X Common spikerush Eleocharis palustris OBL H 1 A 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL L 

X Threesquare bulrush Schoenoplectus americanus OBL H 1 A 
Hardstem bulrush CT Schoenoplectus spp. H 

X Hardstem bulrush Schoenoplectus acuta OBL H 2 A B 
Baltic rush CT Juncus spp. OBL H 

X Baltic rush Juncus balticus OBL H 2 A 
Arizona rush Juncus interior FAC M 
Torrey’s rush Juncus torreyi FACW H 
Cattail Typha latafolia OBL H 
Clustered field sedge Carex praegracillis OBL H 
Flat sedge Cyperus odoratus FACW+ M 

X Johnson grass Sorghum halapense FACU+ M 4 F B 
X Bermuda grass Cynodon dactylon FACU M 4 B F 

Barnyard grass Echinochloa crus-galli FACW L 
X Rabbitsfoot grass Polypogon monspeliensis FACW L 2 A 
X Smooth horsetail Equisetum laevigatum FACW L 2 B A 

Alkali Sacaton Sporobolus airoides FAC M 
X Giant Sacaton Sporobolus wrightii FAC M 4 F T 

Spike dropseed Sporobolus contractus FACU L 
Sand dropseed Sporobolus cryptandrus FACU L 

X Deer grass Muhlenbergia rigens FAC H 4 B 
Vine Mesquite Panicum obtusum FAC M 
Beardless wildrye Leymus triticoides FAC M 

X Canadian horseweed Conyza canadensis FACU M 1 A 
X Lehman lovegrass Eragrostis lehmanniana 2  F A  
X  Spikerush  Eleocharis spp. 1 A 

Forbs Scientific name WIC SC AB LOC 
Spiny aster Chloracantha spinosa FACW H 
Curly top knotweed Polygonum lapathifolium OBL L 

X Sweet Clover Melilotus indicus FACU+ L  2 A  B  
Speedwell Veronica spp. OBL L 

X Thurber’s sneezeweed Helenium thurberi OBL 2 B 
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Trees/Shrubs Scientific names WIC SC AB LOC 
X Cottonwood/Goodding 

willow CT 
H 3 B 

Cottonwood /Mixed 
hardwood CT 

H 

X Freemont Cottonwood Populus fremontii FACW H 4 B F 
Freemont Cottonwood/ 
Johnsongrass CT 

X Goodding willow Salix gooddingii OBL H 3 B 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
Yewleaf willow Salix taxifolia FACW H 

X Seep willow Baccharis salicifolia FACW M 4 B A 
X Desert broom Baccharis sarothroides FACW M 1 F 

Yerba de pasmo Baccharis pteronoides 
X Tamarisk Tamarix ramosissima FACW H 4 F B 

Mexican elderberry Sambucus nigra FAC M 
Western soapberry Sapindus saponaria UPL M 

X Netleaf hackberry Celtis reticulata FACU M 2 F 
Arizona walnut Juglans major FACW H 

X Velvet ash Fraxinus velutina FAC + L 2 F 
Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 4 T F 
Golden current Ribes aureum FACW H 
Little-leaf sumac Rhus microphylla FACU M 

X Rubber rabbitbrush Ericameria nauseosa UPL M 3 F 
X Burrobrush Hymenoclea monogyra UPL M 2 F 
X 4-wing saltbush Atriplex canescens 3 T 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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����±�8SVWUHDP�YLHZ�� ����±�'RZQVWUHDP�YLHZ�� 

253 



�
�
�
�
�
�
�
�

����±�:D\SRLQW������VWUHDP�FXWWLQJ�LQWR�WHUUDFH��LQFUHDVLQJ� ����±�$QRWKHU�YLHZ�RI�FDYLQJ�WHUUDFH�WUDSSLQJ�ZRRG�� 
PHDQGHU��DGGLQJ�FOD\�WR�FKDQQHO�� �� �

� 
�
�
�
�
�
�
�
�
�

����±�8SVWUHDP�YLHZ�� ����±�'RZQVWUHDP��6W��'DYLG�'LYHUVLRQ�'DP��QHZO\�UHEXLOW�RI� 
� EXOOGR]HG�HDUWK�LQ�EDFNJURXQG�� ��
� 
�
�
�
�
�
�
�

�
���D��±�&URSSHG�SKRWR�� ����±�:D\SRLQW������XSVWUHDP�IURP�WRS�RI�GDP�� 

� �

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV� 
6351&$��5HDFK�,�� 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO���������� 

254 

��� 
� 



 

 
  

SPRNCA PFC Reach I
 
Waypoints 969 – 988
 

April 19, 2012 
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6351&$�3)&�5HDFK�,�±�*RRJOH�(DUWK�,PDJH�
 

Waypoint 969 
Reach I begin 

Reach I end 

Tributary delivers 
clay which adds to 
the water holding 
capacity of the 
streambank soils 
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 Reach I 
San Pedro River at Summers Well 
looking upstream (south) 
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August 10, 2004 May 27, 2005 

July 28, 2008 April 19, 2012 



Reach I 

San Pedro River at Summers Well, 

looking downstream (north) 
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August 10, 2004 May 27, 2005 

July 28, 2008 April 19, 2012 



 

          

       

       

       

       

         

        

        

      

        

        

         

       

        

       

      

       

         

         

      

 

6DQ�3HGUR�3)&�$VVHVVPHQW��
 
:D\SRLQW�/RJ� 

5HDFK�,� 

969 19-APR-12 8:43:11AM N31 46.269 W110 12.401 3760 ft  reach break 

970 19-APR-12 9:07:53AM N31 46.559 W110 12.552 3748 ft photo 277  


971 19-APR-12 9:17:46AM N31 46.668 W110 12.718 3731 ft photo 278  


972 19-APR-12 9:27:34AM N31 46.687 W110 12.936 3740 ft photo 281  


973 19-APR-12 9:32:52AM N31 46.717 W110 12.983 3747 ft  photos 282-283
 

974 19-APR-12 9:50:01AM N31 46.867 W110 13.028 3750 ft photos 284-285
 

975 19-APR-12 9:57:56AM N31 47.068 W110 13.017 3755 ft photo 286
 

976 19-APR-12 10:06:50AM N31 47.114 W110 13.228 3750 ft photo 287-288
 

977 19-APR-12 10:23:35AM N31 47.248 W110 13.474 3743 ft  photos 289-290
 

978 19-APR-12 10:33:02AM N31 47.328 W110 13.331 3738 ft photo 291
 

979 19-APR-12 10:41:25AM N31 47.365 W110 13.232 3720 ft photo 292
 

980 19-APR-12 10:47:42AM N31 47.402 W110 13.084 3731 ft photos 293-294
 

981 19-APR-12 10:55:31AM N31 47.548 W110 13.052 3759 ft  photos 295-296
 

982 19-APR-12 11:06:24AM N31 47.573 W110 13.067 3746 ft photo 297-298
 

983 19-APR-12 11:41:25AM N31 47.818 W110 13.043 3721 ft  photos 299-300
 

984 19-APR-12 11:50:04AM N31 47.965 W110 12.900 3720 ft  photos 301-302
 

985 19-APR-12 11:58:16AM N31 48.097 W110 12.808 3718 ft photos 303-304
 

986 19-APR-12 12:06:38PM N31 48.255 W110 12.614 3703 ft photos 305-306
 

987 19-APR-12 12:15:12PM N31 48.324 W110 12.476 3689 ft photo 307
 

988 19-APR-12 12:27:16PM N31 48.515 W110 12.578 3717 ft  reach break, photo 311
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3)&�$VVHVVPHQW�)RUP� 
� 

1DPH�RI�5LSDULDQ�:HWODQG�$UHD�� 6DQ�3HGUR�5LYHU�� 
'DWH�� ����������	 6HJPHQW�5HDFK�,'�� 3)&�5HDFK�-�� 
,'�7HDP�2EVHUYHUV��	 0LNH�/XQQ��-DQLFH�6WDDWV��6WHYH�/HRQDUG��-LP�)RJJ��%HQ�/RPHOL��-HII�6LPPV��0DUFLD� 

5DGNH��(ULF�%DNHU��+HDWKHU�6ZDQVRQ��&DWLH�)HQQ��5\DQ�3LWWV� 
�
 
<HV� 1R� 1�$� +<'52/2*,&$/� 

�  ;�  �  

�����)ORRGSODLQ�DERYH�EDQNIXOO�LV�LQXQGDWHG�LQ��UHODWLYHO\�IUHTXHQW��HYHQWV� 
)URP�D�JHRPRUSKLF�SHUVSHFWLYH��WKLV�FKDQQHO�LV�EHKDYLQJ�PRUH�OLNH�DQ�HSKHPHUDO�FKDQQHO�WKDQ�LWV� 
SRWHQWLDO�WR�EH�LQWHUPLWWHQW��VKLIWLQJ�FKDQQHOV��QR�UHDO�IORRGSODLQ��DQG�PRVWO\�DFWLYH�FKDQQHO�ZLWK� 
GHSRVLWV�DW�GLIIHUHQW�HOHYDWLRQV��2Q�WKH�VSHFWUXP�RI�LQWHUPLWWHQW�UDQJLQJ�IURP�DOPRVW�SHUHQQLDO�WR� 
DOPRVW�HSKHPHUDO��WKLV�UHDFK�LV�FXUUHQWO\�RQ�WKH�ORZ�HQG��\HW�VKRXOG�EH�LQ�EHWWHU�FRQGLWLRQ�WKDQ�LW� 
LV�� 

�  �  ;�  
�� :KHUH�EHDYHU�GDPV�DUH�SUHVHQW�DUH�WKH\�DFWLYH�DQG�VWDEOH� 
� 

�  ;�  � 
�� 6LQXRVLW\��ZLGWK�GHSWK�UDWLR��DQG�JUDGLHQW�DUH�LQ�EDODQFH�ZLWK�WKH�ODQGVFDSH�VHWWLQJ� 
�L�H���ODQGIRUP��JHRORJ\��DQG�ELRFOLPDWLF�UHJLRQ�� 

:LGWK�GHSWK�UDWLR�RXW�RI�EDODQFH�WKURXJKRXW��%DQN�FKDUDFWHULVWLFV�QRW�ZHOO�GHILQHG�� 

�  ;�  �  

�����5LSDULDQ�ZHWODQG�DUHD�LV�ZLGHQLQJ�RU�KDV�DFKLHYHG�SRWHQWLDO�H[WHQW� 
0LQLPDO�QR�ULSDULDQ�DUHD�H[SDQVLRQ��EXW�SKRWRV�VKRZ�PRUH�LQ�FKDQQHO�YHJHWDWLRQ�QRZ�WKDQ�LQ� 
������7KHUH�LV�VRPH�VHHS�ZLOORZ�JURZLQJ�LQ�WKH�FKDQQHO��VHH�SKRWR�������EXW�PXFK�PRUH�LV� 
QHHGHG�WR�LPSHGH�VDQG�PRELOL]DWLRQ�DQG�EHJLQ�WR�FDWFK�ZRRG\�PDWHULDO�WR�EXLOG�FKDQQHO� 
FKDUDFWHULVWLFV�� 

�  ;�  � 

�����8SODQG�ZDWHUVKHG�LV�QRW�FRQWULEXWLQJ�WR�ULSDULDQ�ZHWODQG�GHJUDGDWLRQ� 
:D\�WRR�PXFK�VHGLPHQW�QRW�EHLQJ�SURFHVVHG�RU�YHJHWDWHG���VRPH�RI�WKH�PRVW�XQVWDEOH�EHG� 
WKURXJKRXW�6351&$��7UDQVLWRU\�FKDQQHOV�VKLIW�DOO�DFURVV�DFWLYH�FKDQQHO��GHSRVLWLRQV�RI�PDQ\� 
GLIIHUHQW�KHLJKWV�� 

�
 
<HV� 1R� 1�$� 9(*(7$7,21� 

;� � � 

�����'LYHUVH�DJH�FODVV�GLVWULEXWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��UHFUXLWPHQW�IRU�� 
�������PDLQWHQDQFH�UHFRYHU\�� 
7ZR�DJH�FODVVHV�RI�\RXQJHU�FRWWRQZRRG���\RXQJ�DQG�YHU\�ROG�FRWWRQZRRG��PLVVLQJ�D�PLGGOH�DJH� 
FODVV��6HYHUDO�DJH�FODVVHV�RI�VHHS�ZLOORZ��*RRGGLQJ¶V�ZLOORZ��WDPDULVN��0RUH�UHFHQW�UHFUXLWPHQW� 
RI�\RXQJ�FRWWRQZRRG��OLWWOH�UHFHQW�UHFUXLWPHQW�RI�RWKHU�VSHFLHV��� 

;� � � 
�� 'LYHUVH�FRPSRVLWLRQ�RI�ULSDULDQ�ZHWODQG�YHJHWDWLRQ��IRU�PDLQWHQDQFH�UHFRYHU\����� 
�species present�� 

&RPSRVLWLRQ�LV�GLYHUVH��)RU�DQ�LQWHUPLWWHQW�UHDFK��H[SHFWHG�VSHFLHV�SUHVHQW��6HH�SODQW�OLVW���� 

�  ;�  �  
�����6SHFLHV�SUHVHQW�LQGLFDWH�PDLQWHQDQFH�RI�ULSDULDQ�ZHWODQG�VRLO�PRLVWXUH�FKDUDFWHULVWLFV� 
1R��HYHQ�WKRXJK�FRWWRQZRRG�DEOH�WR�UHDFK�ZDWHU�WDEOH�DORQJ�SRUWLRQV�RI�UHDFK���2QO\�REOLJDWH� 
ZHWODQG�VSHFLH�ZDV�*RRGGLQJ¶V�ZLOORZ��6HH�SODQW�OLVW�� 

;� � � 

�� 6WUHDPEDQN�YHJHWDWLRQ�LV�FRPSULVHG�RI�WKRVH�SODQWV�RU�SODQW�FRPPXQLWLHV�WKDW�KDYH�URRW�� 
PDVVHV�FDSDEOH�RI�ZLWKVWDQGLQJ�KLJK�VWUHDP�IORZ�HYHQWV������community types present�� 

<HV��IRU�GHHU�JUDVV��VHHS�ZLOORZ��DQG�FRWWRQZRRG��IRUPLQJ�UHFRJQL]DEOH�FRPPXQLWLHV�LQ�VRPH� 
VKRUW�VHFWLRQV��6HH�SODQW�OLVW�� 

�  ;�  �  

�����5LSDULDQ�ZHWODQG�SODQWV�H[KLELW�KLJK�YLJRU� 
$UUHVWHG�JURZWK�IRUP�RQ�\RXQJ�FRWWRQZRRG�ZKLFK�VKRZV�WKH\�DUH�EURZVHG�HYHU\�\HDU��VHH�SKRWR� 
�������2OG�FRWWRQZRRG�YLJRURXV��6HHS�ZLOORZ�QRW�YLJRURXV��\HOORZ�OHDYHV���HVSHFLDOO\�LQ�WKH�ILUVW� 
KDOI�RI�WKH�UHDFK��*RRGGLQJ¶V�ZLOORZ�WHQGHG�WR�EH�GRZQ�LQ�YLJRU��VRPH�KDYH�GHDG�WRSV�9DULDWLRQ� 
LQ�VRPH�VPDOOHU�VHFWLRQV��EHWWHU�YLJRU�RQ�VHHS�ZLOORZ�LQ�ERWWRP�KDOI�RI�UHDFK�� 

�  ;�  �  
�����$GHTXDWH�ULSDULDQ�ZHWODQG�YHJHWDWLYH�FRYHU�SUHVHQW�WR�SURWHFW�EDQNV�DQG�GLVVLSDWH�� 
��������HQHUJ\�GXULQJ�KLJK�IORZV����enough���� 
3HUFHQW�FRYHU�LV�����RU�OHVV�� 
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� 

�  ;�  �  
�����3ODQW�FRPPXQLWLHV�DUH�DQ�DGHTXDWH�VRXUFH�RI�FRDUVH�DQG�RU�ODUJH�ZRRG\�PDWHULDO��IRU� 
�������PDLQWHQDQFH�UHFRYHU\�� 
1RW�HQRXJK�FRWWRQZRRG�ZLOORZ�DVK�JURZLQJ�LQ�WKH�ULSDULDQ�DUHD����� 

�
 
�
 
<HV� 1R� 1�$� (526,21�'(326,7,21� 

�  ;�  

� ������)ORRGSODLQ�DQG�FKDQQHO�FKDUDFWHULVWLFV��L�H���URFNV��RYHUIORZ�FKDQQHOV��FRDUVH�DQG�RU�� 
���������ODUJH�ZRRG\�PDWHULDO��DGHTXDWH�WR�GLVVLSDWH�HQHUJ\� 
)ORRGV�VWD\�LQ�RYHU�ZLGHQHG�FKDQQHO��IHZ�REVWUXFWLRQV�WR�VORZ�ZDWHU�YHORFLW\��VHH�SKRWR������� 
7KHUH�LV�OLWWOH�YHUWLFDO�VWUXFWXUH�OLNH�WUHHV�RU�VWURQJ�VKUXEV�DGMDFHQW�WR�FKDQQHO�WR�FDSWXUH�ZRRG� 
GXULQJ�KLJK�IORZV�VR�ZKDWHYHU�ZRRG�HQWHUV�WKH�UHDFK�OLNHO\�EORZV�RQ�WKURXJK�� 

;� � � ������3RLQW�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�ULSDULDQ�ZHWODQG�YHJHWDWLRQ� 
6RPH�EDUV�DUH�UHYHJHWDWLQJ�ZLWK�VHHS�ZLOORZ��EXW�LW�LV�D�ZHDN�³\HV�´� 

�  ;�  
� ������/DWHUDO�VWUHDP�PRYHPHQW�LV�DVVRFLDWHG�ZLWK�QDWXUDO�VLQXRVLW\� 

6WUHDP�PRYHV�DFURVV�DFWLYH�FKDQQHO�GLIIHUHQWO\�LQ�HYHU\�IORZ��WKDOZHJ�FKDQJHV�ZLWK�HYHU\�HYHQW�� 

;� � � ������6\VWHP�LV�YHUWLFDOO\�VWDEOH����not downcutting�� 
1R�GRZQFXWWLQJ�REVHUYHG�� 

�  ;�  

� ������6WUHDP�LV�LQ�EDODQFH�ZLWK�WKH�ZDWHU�DQG�VHGLPHQW�EHLQJ�VXSSOLHG�E\�WKH�ZDWHUVKHG� 
����������L�H���QR�H[FHVVLYH�HURVLRQ�RU�GHSRVLWLRQ�� 
(YLGHQFH�IRU�H[FHVVLYH�GHSRVLWLRQ�LV�DOO�WKH�EDUV�DW�GLIIHUHQW�KHLJKWV��7KH�LQWHUDFWLRQ�RI� 
VRLO�ODQGIRUP��ULSDULDQ�YHJHWDWLRQ��DQG�ZDWHU�LV�QRW�LV�EDODQFH��DV�HYLGHQFHG�E\�WKH�RWKHU�³QR´� 
DQVZHUV��0RUH�EHGORDG�VWDELOL]DWLRQ�DQG�KHDOWKLHU�VHHS�ZLOORZ�FRWWRQZRRG�QHHGHG�WR�IRVWHU� 
UHFRYHU\�VXFK�DV�WKDW�H[KLELWHG�LQ�3KRWR��������� 

�
 
�
 
�
 

5HPDUNV�
 
�
 

:DWHU�ZDV�IORZLQJ�LQWR�WKH�ULYHU�FRUULGRU�IURP�D�WULEXWDU\�WKDW�JHWV�ZDWHU�IURP�DUWHVLDQ�ZHOOV��DQG�SHUKDSV�VHHSDJH�IURP� 
6W��'DYLG�&LHQHJD�� 
� 
7KHUH�ZDV�FRQVLGHUDEOH�GLVFXVVLRQ�DERXW�WKH�IXQFWLRQDO�UDWLQJ��IXQFWLRQDO�DW�ULVN�YHUVXV�QRQIXQFWLRQDO���5HDFK�ZDV�UDWHG� 
DV�IXQFWLRQDO�DW�ULVN�EHFDXVH�DOO�WKH�YHJHWDWLYH�FRPSRQHQWV�DUH�SUHVHQW�DQG�DW�D�VWDJH�ZKHUH�WKH\�FRXOG�LPSURYH��$V� 
YHJHWDWLRQ�GHYHORSV��WKH�FKDQQHO�FKDUDFWHULVWLFV�FRXOG�DOVR�LPSURYH��,W�ZDV�UHFRJQL]HG�WKDW�WKH�VWUHDP�LV�DW�WKH�ORZHU�HQG� 
RI�WKH�LQWHUPLWWHQW�VSHFWUXP�LQ�WHUPV�RI�IORZ�UHJLPH���7KH�EHJLQQLQJ�RI�WKLV�UHDFK�LV�DIIHFWHG�E\�GLYHUVLRQ�RI�IORZV�IURP� 
WKH�6W��'DYLG�'LYHUVLRQ��D�SXVK�XS�GDP���7KLV�LV�D�FDSDELOLW\�LVVXH�WKDW�LV�RXWVLGH�WKH�FRQWURO�RI�WKH�%XUHDX�RI�/DQG� 
0DQDJHPHQW��5HGXFHG�IORZV�IURP�WKH�%DERFDPDUL�5LYHU�DOVR�PD\�KDYH�D�QHJDWLYH�LPSDFW�RQ�IXQFWLRQ���� 
� 
7KHUH�ZDV�DOVR�FRQVLGHUDEOH�GLVFXVVLRQ�DERXW�WUHQG��QRW�DSSDUHQW�RU�GRZQZDUG���%HFDXVH�PDQ\�SODQWV�ZHUH�QRW�YLJRURXV�� 
WKH�GHFLVLRQ�ZDV�WR�JR�ZLWK�D�GRZQZDUG�WUHQG��VHHS�ZLOORZ�ZLWK�\HOORZ�OHDYHV��\RXQJ�FRWWRQZRRG�ZLWK�DUUHVWHG�JURZWK� 
IRUP��DQG�VRPH�*RRGGLQJ¶V�ZLOORZ�ZLWK�GHDG�WRSV���6WURPEHUJ�GDWD�LV�VKRZLQJ�DQ�LQFUHDVH�LQ�WDPDULVN��&OHDUO\�WKLV�UHDFK� 
QHHGV�KHOS��WKH�GLYHUVLRQ�DQG�JURXQGZDWHU�SXPSLQJ�PD\�EH�NH\�SDUWV�RI�WKH�UHDVRQ�WKLV�UHDFK�LV�LQ�D�GRZQZDUG�WUHQG��EXW� 
HOLPLQDWLRQ�RI�VWUHVVRUV�VXFK�DV�OLYHVWRFN�EURZVLQJ�DQG�2+9�XVH�FRXOG�VWLPXODWH�VRPH�OHYHO�RI�UHFRYHU\�ZLWK�WKH�H[LVWLQJ� 
FRQGLWLRQ��� 
� 
3XVK�XS�GDP�DW�6W��'DYLG�GLYHUVLRQ�VWRSV�SRUWLRQ�RI�IORZV��SDUWLFXODUO\�WKRVH�EHORZ�EDQNIXOO�� 
� 
� 
� 
�� 
� 
� 
� 
� 
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6800$5<�'(7(50,1$7,21� 
)XQFWLRQDO�5DWLQJ�� 

;� 

$UH�IDFWRUV�FRQWULEXWLQJ�WR�XQDFFHSWDEOH� 
�� FRQGLWLRQV�RXWVLGH�WKH�FRQWURO�RI�WKH�PDQDJHU"� 
��BBB�3URSHU�)XQFWLRQLQJ�&RQGLWLRQ��� �3)&� � <HV�B;B� 
��B;B�)XQFWLRQDO���$W�5LVN��� 1R��BBB� 
� 6W��'DYLG�,UULJDWLRQ�'LYHUVLRQ� 
��BBB�1RQIXQFWLRQDO� 
� )$5� ,I�\HV��ZKDW�DUH�WKRVH�IDFWRUV"� 

� 

��BBB�8QNQRZQ� �B;B�)ORZ�UHJXODWLRQV� 
� �BBB�0LQLQJ�DFWLYLWLHV� 
� �BBB�8SVWUHDP�FKDQQHO�FRQGLWLRQV������ 

�BBB�&KDQQHOL]DWLRQ� 7UHQG�IRU�)XQFWLRQDO���$W�5LVN�� 1)� � �BBB�5RDG�HQFURDFKPHQW� 
�BBB�8SZDUG� �BBB�2LO�ILHOG�ZDWHU�GLVFKDUJH� 
�B;B�'RZQZDUG� �BBB�$XJPHQWHG�IORZV� 
�BBB�1RW��$SSDUHQW� �B;B�2WKHU��VSHFLI\���*URXQGZDWHU�SXPSLQJ� 

� 
�5HYLVHG����������������� 
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Sedges/Grasses Scientific Name WIC SC AB LOC 
Spikerush CT Eleocharis spp.    H 
Common spikerush Eleocharis palustris OBL   H 
Parish spikerush Eleocharis parishii FACW H 
Beaked spikerush Eleocharis rosellata OBL  L 
Threesquare bulrush Schoenoplectus americanus OBL  H 
Hardstem bulrush CT Schoenoplectus spp. H 
Hardstem bulrush Schoenoplectus acuta OBL  H 
Baltic rush CT Juncus spp. OBL  H 
Baltic rush Juncus balticus OBL H 
Arizona rush Juncus interior FAC M 

 Torrey’s rush Juncus torreyi FACW H 
Cattail Typha latafolia OBL  H 

 Clustered field sedge Carex praegracillis   OBL  H 
Flowing welX  Flat sedge Cyperus odoratus FACW+ M 1  llAt we 

X Johnson grass Sorghum halapense FACU+ M 4 F B 
X Bermuda grass Cynodon dactylon FACU M 4 B F 

Barnyard grass Echinochloa crus-galli FACW L 
X Rabbitsfoot grass Polypogon monspeliensis FACW   L 1 A 

Smooth horsetail  Equisetum laevigatum FACW   L 
Alkali Sacaton Sporobolus airoides FAC  M 

X Giant Sacaton Sporobolus wrightii FAC M 4 F T 
Spike dropseed Sporobolus contractus FACU L 

X Sand dropseed Sporobolus cryptandrus FACU L 1 B 
X  Deer grass Muhlenbergia rigens FAC H 1 B 

Vine Mesquite Panicum obtusum FAC  M 
Beardless wildrye Leymus triticoides FAC  M 
Canadian horseweed Conyza canadensis FACU   M 

X Lehmann lovegrass Eragrostis lehmmaniana 2 F 
X Spikerush, spp Eleocharis spp 1  At well  

                                                             

 
 
 
 
 
 
 
 
 
 

 
 

 
 

  
  

       
 
 
 

 

SPRNCA Plant List for PFC Assessment 
(Not a complete list of species present) 

Reach _____J______________________  Date ___April 20, 2012_____________  

l 

Forbs Scientific name WIC SC AB LOC 
X Spiny aster Chloracantha spinosa FACW H 1 B 

Curly top knotweed Polygonum lapathifolium OBL L 
X Sweet Clover Melilotus indicus FACU+ L 1  A 

Speedwell Veronica spp. OBL L 
X Buttercup Ranunculus At well 
X Creeping yellowcress Rorippa sylvestris OBL At well 
X Water parsnip Berula erecta OBL At well 
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Trees/Shrubs Scientific names WIC SC AB LOC 
Cottonwood/Goodding 
willow CT 

H 

Cottonwood /Mixed 
hardwood CT 

H 

X Freemont Cottonwood Populus fremontii FACW H 3 B F 
Freemont Cottonwood/ 
Johnsongrass CT 

X Goodding willow Salix gooddingii OBL H 2 B 
Goodding 
willow/Bulrush CT 

H 

Goodding willow/ 
Johnsongrass CT 

H 

Coyote willow Salix exigua OBL M 
Yewleaf willow Salix taxifolia FACW H 

X Seep willow Baccharis salicifolia FACW M 3 B A 
X Desert broom Baccharis sarothroides FACW M 2 B 

Yerba de pasmo Baccharis pteronoides 
X Tamarisk Tamarix ramosissima FACW H 4 F B T 
X Mexican elderberry Sambucus nigra FAC M 1 F 

Western soapberry Sapindus saponaria UPL M 
X Netleaf hackberry Celtis reticulata FACU M 2 F 

Arizona walnut Juglans major FACW H 
X Velvet ash Fraxinus velutina FAC + L 2 F 

Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 
Tree tobacco Nicotiana glauca FAC M 

X Velvet mesquite Prosopis velutina FAC M 4 T F 
Golden current Ribes aureum FACW H 

X Little-leaf sumac Rhus microphylla FACU M 1 T F 
X Rubber rabbitbrush Ericameria nauseosa UPL M 2 F 

Burrobrush Hymenoclea monogyra UPL M 
X greythorn Ziziphus obtusifolia 1 T 
X 4-wing saltbush Atriplex canescens UPL 2 T 

WIC = Wetland Indicator Categories, OBL = Obligate wetland; FACW = Facultative Wetland; FAC = Facultative; FACU = Facultative 
Upland. From Reed, P.B. 1988. National list of plant species that occur in wetlands: Southwest (Region 7).  A positive (+) or 
negative (-) sign was used with the Facultative Indicator categories to more specifically define the regional frequency of occurrence 
in wetlands. The positive sign indicates a frequency toward the higher end of the category (more frequently found in wetlands), 
and a negative sign indicates a frequency toward the lower end of the category (less frequently found in wetlands). � 
SC = Stability Class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area 
management: multiple indicator monitoring (MIM) of stream channels and streamside vegetation. TR 1737-23; Winward, A.H. 
2000. Monitoring the vegetation resources in riparian areas. USDA Forest Service Rocky Mountain Research Station General 
Technical Report RMRS-GTR-47.; Nelle, S. 2011. Common plants of riparian areas – Southwestern Texas-Northern Mexico with 
wetland indicator (WI) and draft stability rating (SR); and NRCS National Plant Database.� 
AB = Abundance (1-4).  1 = present but with only 1 to a few individuals; 2 = found occasionally; 3 = common; 4 = abundant .� 
LOC = Location(s):  active channel(AC), stream bank(B), frequent floodplain(F), terrace (T).� 
CT = Community Type � 
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����±�:D\SRLQW������GRZQ�YLHZ�±�UHDOO\�GLIIHUHQW�IURP�DOO
XSVWUHDP�UHDFKHV�� 

�
� ����±�:D\SRLQW������XSVWUHDP��ORVLQJ�PRVW�RI�QHDU�FKDQQHO� 
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�
��WKH� ����±�:D\SRLQW������XSVWUHDP�� 
� �

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�-�
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
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����±�:D\SRLQW������YLHZ�XS�WULEXWDU\�ZDVK�� � ����±�:D\SRLQW������GRZQ�ULYHU�� 

� ���� 
�
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�
�
�
�
�
�
�����±�:D\SRLQW�������UHWDNH�RI�&OLIIRUG�:DVK������SKRWR�� ����±�:D\SRLQW�������GRZQULYHU��PRUH�ZRRG\�YHJHWDWLRQ�WKDQ� 

XSVWUHDP��PXFK�PRUH�VHHS�ZLOORZ�DQG�KHUEDFHRXV�YHJHWDWLRQ�� �� �����SKRWRV�� �
� 
�
�
�
�
�
�
�
�
�����±�:D\SRLQW��������QRW�DV�HDV\�WR�PDWFK�UHIHUHQFH�KLOO�EXW� ����±�:D\SRLQW�������\RXQJ�FRWWRQZRRG�ZLWK�PLG�DJH�DQG� 

FORVH�WR�VDPH�SODFH�DV������SKRWR�� � ROGHU�LQ�EDFN�OHIW��2+9�WUDFNV�WKURXJKRXW�UHDFK�� ��

6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�-��
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6DQ�3HGUR�5LYHU�3KRWR�6KHHWV�
 
6351&$��5HDFK�-��
 

3KRWRJUDSKHU��0LNH�/XQQ��$SULO����������
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����±�:D\SRLQW�������FRWWRQZRRG�UHJHQHUDWLRQ��WDPDULVN�ULJKW� ��
FHQWHU���&RWWRQZRRG�LV�PRUH�EXVK�VW\OH�WKDQ�WUHH�IRUP�� �

��±�%XVK�JURZWK�IRUP�RQ�FRWWRQZRRG�WUHHV�� 

� 

�
 

����±�5HWDNH�RI������JDV�SLSHOLQH�GRZQ��QRW�TXLWH�VDPH�DQJOH��
�
 

EXW�D�IORRGSODLQ�GRHV�H[LVW�QRZ�ZKHUH�QRQH�GLG�EHIRUH�� �
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� 
����±�:D\SRLQW�������UHWDNH�RI������JDV�SLSHOLQH�XS��ILUH�KDV� 
EXUQHG�FRWWRQZRRG�WR�OHIW�RI�EXWWH�VLQFH������� 

� 
-XQH����������SKRWR�RI�SLSHOLQH��SLSHOLQH�EXULHG�LQ�SDVW�WZR� 
\HDUV�� 

��� 
����±�:D\SRLQW������XSVWUHDP�YLHZ�� ����±�:D\SRLQW������GRZQVWUHDP�YLHZ�� 

� 

������:D\SRLQW������XSVWUHDP�YLHZ�� ����±�'RZQVWUHDP�YLHZ�� 
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SPRNCA PFC Reach J 
Waypoints 988 – 001 
April 20, 2012 
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5HDFK�(QG� 
:SW����� 

5HDFK�%HJLQ� 
:SW����� 

6351&$�3)&�5HDFK�-� 
:SW����������� 
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  Clifford Wash upstream
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6-20-87 6-28-04 


5-27-05 7-9-08 
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June 20, 1987 June 28, 2004 

May 27, 2005 July 9, 2008 

Reach H
 
Clifford Wash 

Downstream 


4.20.2012 




 

 Reach J 
San Pedro River looking 
upstream at pipeline 
crossing 
(now buried) 

June 20, 1987 
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May 27, 2005 June 23, 2004 

July 28, 2008 April 20, 2012 

Pipeline recently buried here, 


considerable disturbance downstream 

from location 




 

 
 

Reach J 
San Pedro River looking 
downstream (north) at 
pipeline crossing (now 
buried, not overhead) 

June 20, 1987 

July 28, 2008 
Wrong date, SPR was flooding 

on 7/28/2008 

276 

June 23, 2004 May 27, 2005 

April 20, 2012 



      

         

         

         

        

         

         

         

         

         

          

       

        

    
 

 

6DQ�3HGUR�3)&�$VVHVVPHQW��
 
:D\SRLQW�/RJ�
 

5HDFK�-�
 
�
 

988 19-APR-12 12:27:16PM N31 48.515 W110 12.578 3717 ft  reach break, photo 312
 

We exited the river at waypoint 001 and did not see the rest of the reach on the ground.  The end of
 
reach J is downstream at SPRNCA boundary.
 

989 20-APR-12 8:33:36AM N31 48.699 W110 12.773 3709 ft photos 313-314
 

990 20-APR-12 8:46:12AM N31 48.965 W110 12.918 3699 ft photos 315-316
 

991 20-APR-12 8:53:36AM N31 49.113 W110 13.038 3687 ft photos 317-319
 

992 20-APR-12 9:04:13AM N31 49.157 W110 13.034 3696 ft photos 320-322
 

993 20-APR-12 9:13:44AM N31 49.320 W110 13.050 3675 ft photo 323
 

994 20-APR-12 9:27:54AM N31 49.509 W110 13.019 3685 ft photo 324
 

995 20-APR-12 9:55:26AM N31 49.896 W110 12.883 3679 ft photo 329
 

996 20-APR-12 10:06:34AM N31 50.056 W110 12.893 3688 ft photos 330-332
 

997 20-APR-12 10:14:03AM N31 50.203 W110 13.011 3662 ft photo 334
 

998 20-APR-12 10:52:59AM N31 50.591 W110 12.672 3653 ft  photo 335-336
 

999 20-APR-12 11:17:44AM N31 50.848 W110 12.654 3696 ft photos 340-341
 

001 20-APR-12 11:37:21AM N31 51.265 W110 12.795 3649 ft photo 342
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$SSHQGL[�%�±�6SHFLDOLVW�3URIHVVLRQDO�%LRJUDSKLHV�� 
� 
1DWLRQDO�5LSDULDQ�6HUYLFH�7HDP�0HPEHUV�DQG�&RQWUDFWRUV� 
� 
6WHYH�6PLWK�LV�D�5DQJHODQG�5LSDULDQ�6SHFLDOLVW�DQG�KDV�EHHQ�WKH�7HDP�/HDGHU�RI�WKH�1DWLRQDO� 
5LSDULDQ�6HUYLFH�7HDP�VLQFH��������3UHYLRXVO\��KH�VHUYHG�DV�WKH�,GDKR�%/0�5LSDULDQ�DQG�5DQJH� 
(FRORJ\�DQG�0RQLWRULQJ�3URJUDP�/HDG��DQG�DV�D�5DQJHODQG�5LSDULDQ�6SHFLDOLVW�RQ�WKH�'L[LH�� 
%ODFN�+LOOV��6DZWRRWK��DQG�+XPEROGW�1DWLRQDO�)RUHVWV��6WHYH�JUDGXDWHG�IURP�8WDK�6WDWH� 
8QLYHUVLW\�ZLWK�D�%�6��LQ�(QYLURQPHQWDO�6WXGLHV�)RUHVWU\�ZLWK�SRVW�JUDGXDWH�VWXGLHV�LQ�(FRORJ\� 
DQG�5DQJH�6FLHQFH���6WHYH¶V�SULPDU\�WHFKQLFDO�EDFNJURXQG�DQG�LQWHUHVW�LV�LQ�ULSDULDQ�HFRORJ\�DQG� 
PRQLWRULQJ�DQG�KH�LV�D�FR�DXWKRU�DQG�LQVWUXFWRU�RI�WKH�ZLGHO\�XVHG�VWUHDP�PRQLWRULQJ�SURWRFRO�� 
0XOWLSOH�,QGLFDWRU�0RQLWRULQJ��0,0��RI�6WUHDP�&KDQQHOV�DQG�6WUHDPVLGH�9HJHWDWLRQ��� 
7KURXJKRXW�KLV����\HDU�FDUHHU��6WHYH�KDV�FRQWLQXRXVO\�VRXJKW�RXW�RSSRUWXQLWLHV�WR�OHDUQ��VWXG\�� 
SUDFWLFH��DQG�WHDFK�ULSDULDQ�FRQFHSWV��DQG�KDV�UHSHDWHGO\�H[SHULHQFHG�WKH�YDOXH�RI�FRRSHUDWLYH� 
ULSDULDQ�UHVWRUDWLRQ�DQG�PDQDJHPHQW��� 
� 
-DQLFH�6WDDWV�JUDGXDWHG�IURP�8WDK�6WDWH�8QLYHUVLW\�LQ������ZLWK�D�%�6��LQ�:DWHUVKHG�6FLHQFH��� 
3ULRU�WR�EHFRPLQJ�WKH�1DWLRQDO�5LSDULDQ�6HUYLFH�7HDP¶V�+\GURORJLVW�LQ�������-DQLFH�ZRUNHG�DV�D� 
+\GURORJLVW�IRU�WKH�86*6�:DWHU�5HVRXUFHV�'LYLVLRQ�$OEDQ\�6XE�'LVWULFW�LQ�1HZ�<RUN��WKH� 
:KLWH�0RXQWDLQ�1DWLRQDO�)RUHVW�LQ�1HZ�+DPSVKLUH��WKH�&KDOOLV�1DWLRQDO�)RUHVW�LQ�,GDKR��DQG� 
WKH�'L[LH�1DWLRQDO�)RUHVW�LQ�8WDK��$V�WKH�1567�+\GURORJLVW��-DQLFH�KDV�FR�DXWKRUHG�WHFKQLFDO� 
UHIHUHQFHV�IRU�ORWLF�DQG�OHQWLF�3)&�$VVHVVPHQWV�DQG�5LSDULDQ�:HWODQG�6RLOV�DQG�FRQGXFWHG� 
KXQGUHGV�RI�ZRUNVKRSV�WKURXJKRXW�WKH�ZHVWHUQ�8QLWHG�6WDWHV��&DQDGD��DQG�0H[LFR���'XULQJ�KHU� 
WHQXUH�RQ�WKH�WHDP��VKH�KDV�DOVR�DVVHVVHG�KXQGUHGV�RI�PLOHV�RI�VWUHDPV�DQG�SDUWLFLSDWHG�LQ� 
QXPHURXV�DVVLVWDQFH�HIIRUWV�LQYROYLQJ�SODFH�EDVHG�SUREOHP�VROYLQJ�DURXQG�ULSDULDQ�LVVXHV���� 
� 
0DUN�*RQ]DOH]�KDV�VWXGLHG�DQG�ZRUNHG�RQ�VWUHDP�V\VWHPV�IRU�WKH�SDVW����\HDUV���6LQFH�������KH� 
KDV�EHHQ�D�5LSDULDQ�(FRORJLVW��6RLO�6FLHQWLVW�DQG�*HRPRUSKRORJLVW��ZLWK�WKH�LQWHUDJHQF\� 
1DWLRQDO�5LSDULDQ�6HUYLFH�7HDP��3ULRU�WR�WKLV��KH�ZRUNHG�DV�D�:DWHUVKHG�6RLOV�3URJUDP�0DQDJHU� 
IRU�WKH�8�6��)RUHVW�6HUYLFH�RQ�WKH�'DNRWD�3UDLULH�1DWLRQDO�*UDVVODQGV��D�*HRORJLVW�ZLWK�WKH�1RUWK� 
'DNRWD�*HRORJLFDO�6XUYH\��D�SURIHVVRU�LQ�WKH�*HRJUDSK\�'HSDUWPHQW�DW�WKH�8QLYHUVLW\�RI� 
'HQYHU��DQG�D�YLVLWLQJ�VFLHQWLVW�ZLWK�WKH�8�6��*HRORJLFDO�6XUYH\�LQ�'HQYHU��&RORUDGR��0DUN� 
UHFHLYHG�D�%�$��GHJUHH�LQ�*HRORJ\�IURP�&DUOHWRQ�&ROOHJH��1RUWKILHOG��0LQQHVRWD��DQ�0�6�� 
GHJUHH�LQ�*HRJUDSK\�DQG�DQ�0�6��GHJUHH�LQ�/DQG�5HVRXUFHV�IURP�WKH�8QLYHUVLW\�RI�:LVFRQVLQ� 
0DGLVRQ��DQG�D�3K�'��GHJUHH�LQ�(DUWK�DQG�3ODQHWDU\�6FLHQFHV�IURP�WKH�8QLYHUVLW\�RI�1HZ� 
0H[LFR�� 
� 
-LP�)RJJ�LV�D�SULYDWH�FRQWUDFWRU�WR�WKH�1DWLRQDO�5LSDULDQ�6HUYLFH�7HDP�ZLWK�PRUH�WKDQ����\HDUV� 
SURIHVVLRQDO�H[SHULHQFH�LQ�ZDWHUVKHG�K\GURORJ\�DQG�VWUHDP�HFRORJ\���+H�UHFHLYHG�KLV�%�6��LQ� 
(QYLURQPHQWDO�%LRORJ\�IURP�%UDGOH\�8QLYHUVLW\�DQG�KLV�0�6��LQ�:DWHUVKHG�6FLHQFH�IURP� 
&RORUDGR�6WDWH�8QLYHUVLW\���%HWZHHQ�DQ�HDUO\�SRVLWLRQ�DV�D�FRQVXOWLQJ�VWUHDP�HFRORJLVW�IRU� 
(FRORJ\�&RQVXOWDQWV��,QF��DQG�PRUH�UHFHQWO\�DV�SUHVLGHQW�DQG�SULQFLSDO�LQYHVWLJDWRU�IRU� 
/RZFORXGV�+\GURORJ\��,QF���-LP�ZRUNHG�IRU�PRUH�WKDQ����\HDUV�DV�D�ZDWHUVKHG�K\GURORJLVW�IRU� 
WKH�%XUHDX�RI�/DQG�0DQDJHPHQW��8�6��)RUHVW�6HUYLFH��DQG�WKH�8�6��*HRORJLFDO�6XUYH\�ZKHUH�KH� 
JDLQHG�H[WHQVLYH�H[SHULHQFH�DVVHVVLQJ�K\GURORJLF�HIIHFWV�RI�PLQLQJ��IRUHVWU\��DQG�JUD]LQJ���-LP� 
DOVR�VHUYHG�DV�WKH�%/0�6XUIDFH�:DWHU�6SHFLDOLVW�IRU�QHDUO\����\HDUV�ZKHUH�KH�SURYLGHG�DJHQF\� 
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ZLGH�JXLGDQFH�DQG�WUDLQLQJ��DV�ZHOO�DV�SURMHFW�PDQDJHPHQW�DQG�K\GURORJLF�DQDO\VLV�IRU�LQVWUHDP� 
IORZ�VWXGLHV��ULSDULDQ�DVVHVVPHQWV��DQG�VWUHDP�UHVWRUDWLRQ�LQLWLDWLYHV����� 
� 
:D\QH�(OPRUH�KDV����\HDUV�RI�H[SHULHQFH�ZRUNLQJ�RQ�ULSDULDQ�HFRV\VWHPV���+H�KDV�DXWKRUHG�RU� 
FR�DXWKRUHG�RYHU����SXEOLFDWLRQV�RQ�WKH�HFRORJ\��PDQDJHPHQW��UHVWRUDWLRQ��DQG�SROLFLHV�RI� 
ULSDULDQ�HFRV\VWHPV��DQG�JLYHQ�RYHU�����VSHHFKHV�DQG�OHFWXUHV�DW�QDWLRQDO�V\PSRVLXPV�� 
ZRUNVKRSV��XQLYHUVLWLHV��DQG�PHHWLQJV���+LV�DFDGHPLF�WUDLQLQJ�LQFOXGHV�D�%�6��LQ�)RUHVW� 
0DQDJHPHQW�ZLWK�D�PLQRU�LQ�%RWDQ\�IURP�2NODKRPD�6WDWH�8QLYHUVLW\�DV�ZHOO�DV�SRVW�JUDGXDWH� 
FRXUVHV�LQ�:LOGOLIH�DQG�)LVKHULHV�0DQDJHPHQW���$V�D�ILHOG�ELRORJLVW�ZLWK�WKH�%/0��:D\QH¶V� 
SLRQHHULQJ�ZRUN�LQ�ULSDULDQ�HFRORJ\�DQG�PDQDJHPHQW�JDLQHG�KLP�WKH�KRQRU�RI�QXPHURXV�DZDUGV� 
LQFOXGLQJ�WKH�&KHYURQ�1DWLRQDO�&RQVHUYDWLRQ�$ZDUG�DQG�WKH�1DWLRQDO�)LVK�DQG�:LOGOLIH� 
)RXQGDWLRQ�&KXFN�<HDJHU�$ZDUG�DQG�DOVR�UHVXOWHG�LQ�DSSRLQWPHQWV�WR�VXFK�HIIRUWV�DV�WKH�6SRWWHG� 
2ZO�5HFRYHU\�7HDP�DQG�WKH�6WDWH�RI�2UHJRQ¶V�,QGHSHQGHQW�0XOWLGLVFLSOLQDU\�6FLHQFH�7HDP�IRU� 
6DOPRQ�DQG�:DWHUVKHGV���:D\QH�KHOSHG�GHYHORS�DQG�OHDG�WKH�%/0¶V�5LSDULDQ�3URJUDP� 
WKURXJKRXW�WKH�HDUO\�����¶V���,Q�������KH�IRXQGHG�DQG�EHFDPH�WKH�ILUVW�7HDP�/HDGHU�RI�WKH� 
1DWLRQDO�5LSDULDQ�6HUYLFH�7HDP�LPSOHPHQWLQJ�DQ�LQWHUDJHQF\�HIIRUW�RI�WKH�%/0��)RUHVW�6HUYLFH�� 
LQ�SDUWQHUVKLS�ZLWK�WKH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH��DLPHG�DW�DFFHOHUDWLQJ� 
FRRSHUDWLYH�ULSDULDQ�UHVWRUDWLRQ�DQG�PDQDJHPHQW��SULPDULO\�LQ�WKH�ZHVWHUQ�8QLWHG�6WDWHV��� 
&XUUHQWO\��:D\QH�LV�WKH�&(2�RI�)XOO�6WUHDP�&RQVXOWLQJ��,QF���FRQWLQXLQJ�KLV�ZRUN�RQ�ULSDULDQ� 
UHVRXUFH�HFRORJ\��UHVWRUDWLRQ�DQG�PDQDJHPHQW���� 
� 
6WHYH�/HRQDUG�KDV�RYHU����\HDUV¶�H[SHULHQFH�QDWLRQDOO\�DQG�LQWHUQDWLRQDOO\�LQ�UDQJHODQG�HFRORJ\� 
DQG�JUD]LQJ�PDQDJHPHQW�ZLWK�WKH�SULYDWH�VHFWRU��WKH�%XUHDX�RI�/DQG�0DQDJHPHQW�DQG�YDULRXV� 
LQWHUDJHQF\�WHDPV���+H�KDV�SXEOLVKHG�RYHU����SDSHUV�DQG�UHIHUHQFHV��LQFOXGLQJ�EHLQJ�D�FR�DXWKRU� 
IRU�WKH�ORWLF�DQG�OHQWLF�3)&�$VVHVVPHQW��5LSDULDQ�:HWODQG�6RLOV�DQG�5LSDULDQ�*UD]LQJ�WHFKQLFDO� 
UHIHUHQFHV���6WHYH�UHFHLYHG�D�%�6��LQ�5DQJH�DQG�)RUHVW�0DQDJHPHQW�IURP�&RORUDGR�6WDWH� 
8QLYHUVLW\�LQ������DQG�FRPSOHWHG�DGGLWLRQDO�QRQ�GHJUHH�JUDGXDWH�VWXGLHV�LQ�VWUHDP�K\GURORJ\� 
DQG�UDQJH�HFRORJ\�DW�8QLYHUVLW\�RI�1HYDGD��5HQR���%HIRUH�UHWLULQJ�IURP�WKH�%/0��6WHYH�ZDV�WKH� 
(FRORJLVW�DQG�*UD]LQJ�0DQDJHPHQW�6SHFLDOLVW�IRU�WKH�1DWLRQDO�5LSDULDQ�6HUYLFH�7HDP���3ULRU�WR� 
WKDW��KH�VHUYHG�DV�WKH�5DQJHODQG�&R�/HDG�RQ�WKH�,QWHULRU�&ROXPELD�%DVLQ�6FLHQFH�$VVHVVPHQW� 
DQG�DV�5DQJH�6FLHQWLVW�RQ�WKH�1DWLRQDO�6RLO�5DQJH�7HDP�SDUWLFLSDWLQJ�LQ�WKH�GHYHORSPHQW�RI� 
VHYHUDO�ULSDULDQ�DVVHVVPHQW�SURWRFROV���6WHYH�ZDV�DOVR�WKH�8WDK�%/0�5DQJHODQG�,QYHQWRU\�DQG� 
0RQLWRULQJ�3URJUDP�/HDG��D�5DQJH�&RQVHUYDWLRQLVW�LQ�1HZ�0H[LFR�DQG�&RORUDGR��DQG�D�5DQFK� 
0DQDJHU�LQ�&RORUDGR���'XULQJ�KLV�)HGHUDO�FDUHHU��6WHYH�UHFHLYHG�WKH�'HSDUWPHQW�RI�,QWHULRU� 
+RQRU�$ZDUG�IRU�6XSHULRU�6HUYLFH�DQG�WKH�6RFLHW\�IRU�5DQJH�0DQDJHPHQW�2XWVWDQGLQJ� 
$FKLHYHPHQW�$ZDUG���+H�LV�D�FHUWLILHG�5DQJH�0DQDJHPHQW�&RQVXOWDQW�DQG &HUWLILHG�3URIHVVLRQDO� 
LQ�5DQJHODQG�0DQDJHPHQW���6WHYH�LV�FXUUHQWO\�WKH�SURSULHWRU�RI�&RZGDQFH�5DQJH�DQG�5LSDULDQ� 
&RQVXOWLQJ���� 
� 
0LNH�/XQQ�JUDGXDWHG�IURP�2NODKRPD�6WDWH�8QLYHUVLW\�LQ������ZLWK�D�%�6��LQ�)RUHVW� 
0DQDJHPHQW��+H�KDV����\HDUV�RI�H[SHULHQFH�FRQIURQWLQJ�DQG�UHVROYLQJ�FRPSOH[�QDWXUDO�UHVRXUFH� 
DQG�FRPPXQLW\�LVVXHV��LQFOXGLQJ����\HDUV�DV�)RUHVW�6XSHUYLVRU�RQ�WKH�7RQJDVV�DQG�6LVNL\RX� 
1DWLRQDO�)RUHVWV���+LV�EDFNJURXQG�LQFOXGHV�SODQQLQJ��SUREOHP�VROYLQJ�DQG�GHFLVLRQ�PDNLQJ�LQ� 
WKH�QDWXUDO�UHVRXUFH�DUHQD��RUJDQL]DWLRQDO�GHYHORSPHQW�DQG�FRQVHQVXV�EXLOGLQJ��0LNH�KDV�EHHQ�D� 
SDUW�WLPH�PHPEHU�RI�WKH�1DWLRQDO�5LSDULDQ�6HUYLFH�7HDP�VLQFH�������VHUYLQJ�DV�D�&RQIOLFW� 
5HVROXWLRQ�6SHFLDOLVW���+H�DOVR�FRQWUDFWV�ZLWK�DVVRFLDWHV�WR�GR�LQWHUGLVFLSOLQDU\�VWUHDP� 
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DVVHVVPHQWV�RQ�SXEOLF�DQG�SULYDWH�ODQGV��DV�ZHOO�DV�WHDFK�FROODERUDWLRQ�DQG�FRQVHQVXV�VNLOOV��� 
)URP������XQWLO�������KH�VHUYHG�DV�WKH�IDFLOLWDWRU�IRU�WKH�&URRN�&RXQW\�1DWXUDO�5HVRXUFHV� 
&RPPLWWHH��ZKRVH�FKDUJH�ZDV�WR�SURYLGH�DGYLFH�RQ�QDWXUDO�UHVRXUFH�LVVXHV�WR�WKH�FRXQW\��ZRUN� 
WR�GHYHORS�FROODERUDWLYH�VROXWLRQV�ZLWK�)HGHUDO�DQG�6WDWH�DJHQFLHV��DQG�WR�SURYLGH�HGXFDWLRQ�WR� 
WKH�FRPPXQLW\�RQ�LPSRUWDQW�ORFDO�LVVXHV���0LNH�LV�FXUUHQWO\�SURSULHWRU�RI�6XVWDLQDEOH�6ROXWLRQV�� 
�� 
� 
%/0�*LOD�'LVWULFW�,QWHUGLVFLSOLQDU\�7HDP�0HPEHUV� 
� 
0DUFLD�5DGNH�KDV�D�%�6��LQ�:LOGOLIH�(FRORJ\�IURP�8QLYHUVLW\�RI�$UL]RQD��DQG�DQ�0�6��LQ� 
=RRORJ\�IURP�(DVWHUQ�1HZ�0H[LFR�8QLYHUVLW\���6KH�EHJDQ�ZRUNLQJ�DV�D�ELRORJLVW����\HDUV�DJR� 
FRQGXFWLQJ�UHVHDUFK�RQ�HIIHFWV�RI�JUDVVODQG�UHVWRUDWLRQ�RQ�ZLOGOLIH�DW�WKH�QRZ�%XHQRV�$LUHV� 
1DWLRQDO�:LOGOLIH�5HIXJH���6LQFH�WKHQ��0DUFLD�KDV�ZRUNHG�LQ�ILYH�ZHVWHUQ�VWDWHV�IRU�VWDWH� 
DJHQFLHV�VXFK�DV�$UL]RQD�*DPH�DQG�)LVK�DW�5D\PRQG�%XIIDOR�5DQFK��:DVKLQJWRQ�'HSW��RI�)LVK� 
DQG�:LOGOLIH�LQ�$GDPV�DQG�)UDQNOLQ�&RXQWLHV�DV�D�+DELWDW�'HYHORSPHQW�6SHFLDOLVW��DQG�2UHJRQ� 
'HSW��RI�)RUHVWU\�DV�D�)LUH�/RRNRXW�QHDU�6\FDQ�0DUVK���6KH�KDV�ZRUNHG�IRU�IHGHUDO�DJHQFLHV� 
LQFOXGLQJ�%/0�LQ�WKH�$OWXUDV�)LHOG�2IILFH��DQG�8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�DW�WKH�0DOKHXU� 
DQG�6RQQ\�%RQR�6DOWRQ�6HD�1DWLRQDO�:LOGOLIH�5HIXJHV��DQG�WKH�'H[WHU�1DWLRQDO�)LVK�+DWFKHU\��� 
0DUFLD�ZRUNHG�IRU�%DWWHOOH�3DFLILF�1RUWKZHVW�/DERUDWRU\�DV�D�7HFKQLFDO�6SHFLDOLVW�RQ�WKH�%DVDOW� 
:DVWH�,VRODWLRQ�3URMHFW�DW�+DQIRUG�1XFOHDU�5HVHUYDWLRQ��DQG�DV�D�FRQVXOWDQW�IRU�%ULWLVK�&ROXPELD� 
&RQVHUYDWLRQ�)RXQGDWLRQ��EXUURZLQJ�RZO���$6F,�&RUSRUDWLRQ��UDUH�DQG�FDQGLGDWH�SODQW�VSHFLHV�DW� 
)W��,UZLQ���8QLYHUVLW\�RI�1HZ�0H[LFR��OHVVHU�SUDLULH�FKLFNHQ���1HZ�0H[LFR�6KDUH�ZLWK�:LOGOLIH� 
�EDUNLQJ�IURJ���DQG�8QLYHUVLW\�RI�$UL]RQD��SUHVFULEHG�ILUH�RQ�)W��+XDFKXFD����0DUFLD�LV�FXUUHQWO\� 
WKH�:LOGOLIH�%LRORJLVW�IRU�%/0�7XFVRQ�)LHOG�2IILFH�� � 
� 
%HQ�/RPHOL�KDV�D�%�6��LQ�:DWHUVKHG�+\GURORJ\�1DWXUDO�5HVRXUFH�0DQDJHPHQW�IURP�WKH� 
8QLYHUVLW\�RI�$UL]RQD��)RU�WKH�SDVW����\HDUV��KH�KDV�VHUYHG�DV�D�&RQVXOWLQJ�+\GURORJLVW�DQG� 
1DWXUDO�5HVRXUFHV�6FLHQWLVW�ZLWKLQ�WKH�JRYHUQPHQW�DQG�SULYDWH�VHFWRU��+LV�EDFNJURXQG�LQFOXGHV� 
HQJLQHHULQJ��ZDWHU�ULJKWV��ULSDULDQ�HFRV\VWHPV��IORRG�FRQWURO��ULYHULQH�PRUSKRORJ\��JUD]LQJ� 
V\VWHPV��HURVLRQ�FRQWURO��VLWH�DQG�ZDWHU�GHYHORSPHQW��JURXQGZDWHU��DQG�LQWHUQDWLRQDO�LVVXHV�� 
%HQ�FXUUHQWO\�VHUYHV�DV�WKH�+\GURORJLVW�IRU�WKH�%/0�7XFVRQ�)LHOG�2IILFH���+H�LV�D�FHUWLILHG� 
IORRGSODLQ�PDQDJHU�DQG�VXVWDLQDELOLW\�WHDFKHU�IRU�&RFKLVH�&ROOHJH��DQG�VHUYHV�RQ�WKH�� 
,QWHUQDWLRQDO�%RXQGDU\�:DWHUV�&RPPLVVLRQ¶V�6RXWK�(DVW�$UL]RQD�&LWL]HQ¶V�)RUXP�DQG�6DQWD� 
&UX]�&RXQW\�)ORRG�&RQWURO�'LVWULFW�$GYLVRU\�%RDUG��+LV�SUHYLRXV�ZRUN�H[SHULHQFH�LQFOXGHV�� 
PLGGOH�VFKRRO�PDWK�DQG�VFLHQFH�WHDFKHU�DW�0H[LFD\RWO�$FDGHP\��:DWHU�5HVRXUFHV�0DQDJHU�DW� 
5LFN�(QJLQHHULQJ�&RPSDQ\��&KLHI�+\GURORJLVW�DW�*UHJ�&DUOVRQ�(QJLQHHULQJ��//&��6HQLRU� 
+\GURORJLVW�DW�7HWUD�7HFK�(QJLQHHULQJ��:DWHU�5HVRXUFHV�6SHFLDOLVW�DW�$=�'HSW��RI�:DWHU� 
5HVRXUFHV��+\GURORJLVW�RQ�WKH�.DLEDE�1DWLRQDO�)RUHVW��DQG�3UHVLGHQW�RI�WKH�)ULHQGV�RI�WKH�6DQWD� 
&UX]�5LYHU��� 
� � 
-HII�6LPPV�HDUQHG�D�%�6�LQ�)LVKHULHV�6FLHQFH�LQ������IROORZHG�E\�DQ�0�6��LQ�:LOGOLIH�DQG� 
)LVKHULHV�6FLHQFH�LQ�������ERWK�IURP�WKH�8QLYHUVLW\�RI�$UL]RQD��7XFVRQ���+H�EHJDQ�KLV�FDUHHU� 
ZLWK�WKH�%/0�LQ������ZLWK�DSSRLQWPHQWV�RQ�WKH�*LOD�DQG�7XFVRQ�5HVRXUFH�$UHDV�DQG�DW�WKH� 
%/0�$UL]RQD�6WDWH�2IILFH���-HII�LV�FXUUHQWO\�WKH�)LVKHULHV�%LRORJLVW�DVVLJQHG�WR�WKH�7XFVRQ�)LHOG� 
2IILFH�FRYHULQJ�DTXDWLF�KDELWDW�DQG�HQGDQJHUHG�VSHFLHV�LVVXHV�LQ�WKH�6DQWD�&UX]��6DQ�3HGUR�DQG� 
*LOD�5LYHU�EDVLQV���'XULQJ�KLV�FDUHHU��-HII�KDV�DFFRPSOLVKHG�QXPHURXV�ULSDULDQ�DQG�DTXDWLF� 
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KDELWDW�DVVHVVPHQW�DQG�UHVWRUDWLRQ�SURMHFWV�DQG�SDUWLFLSDWHG�LQ�VHYHUDO�UHLQWURGXFWLRQV�RI�QDWLYH� 
ILVK�VSHFLHV���5HFHQW�DFFRPSOLVKPHQWV�LQFOXGH�ZRUNLQJ�RQ�DQ�(,6�H[DPLQLQJ�WKH�LPSDFWV�RI� 
XUDQLXP�PLQLQJ�DGMDFHQW�WR�*UDQG�&DQ\RQ�1DWLRQDO�3DUN��DVVHVVLQJ�*LOD�WRSPLQQRZ�SRSXODWLRQ� 
WUHQGV�LQ�&LHQHJD�&UHHN��UHVHDUFK�LQWR�IDFWRUV�OLPLWLQJ�VXFFHVV�RI�HVWDEOLVKLQJ�QHZ�SRSXODWLRQV�RI� 
IURJV�DQG�ILVK�LQ�VRXWKHUQ�$UL]RQD��GHYHORSPHQW�RI�D�ZDWHU�ULJKWV�VWUDWHJ\�IRU�WKH�6DQ�3HGUR� 
5LSDULDQ�1&$��VWXGLHV�WR�GHWHUPLQH�WKH�XSSHU�WHPSHUDWXUH�WROHUDQFH�RI�6DQ�3HGUR�5LYHU� 
ILVKHULHV��DQG�DQ�DTXDWLF�UHVRXUFH�LQYHQWRU\�WKURXJK�WKH�*LOD�%R[�5LSDULDQ�1&$���7KURXJKRXW� 
KLV�FDUHHU��-HII�KDV�DXWKRUHG�D�QXPEHU�RI�SDSHUV�DQG�SUHVHQWDWLRQV�DQG�PDLQWDLQV�PHPEHUVKLS�LQ� 
WKH�'HVHUW�)LVKHV�&RXQFLO��$PHULFDQ�)LVKHULHV�6RFLHW\��WKH�6RXWKZHVWHUQ�$VVRFLDWLRQ�RI� 
1DWXUDOLVWV�DQG�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ�� 
� 
+HDWKHU�/��6ZDQVRQ�JUDGXDWHG�IURP�WKH�8QLYHUVLW\�RI�$UL]RQD�ZLWK�D�%�6��LQ�(FRORJ\�DQG� 
(YROXWLRQDU\�%LRORJ\���6KH�VWDUWHG�ZLWK�WKH�%/0�DV�D�YROXQWHHU�LQ������GRLQJ�DYLDQ�UHVHDUFK��,Q� 
������+HDWKHU�ZDV�KLUHG�DV�D�VWXGHQW�LQWHUQ�DQG�XSRQ�JUDGXDWLRQ�EHFDPH�D�1DWXUDO�5HVRXUFH� 
6SHFLDOLVW��KHU�FXUUHQW�SRVLWLRQ���� 

&DWKHULQH��&DWLH��)HQQ�UHFHLYHG�KHU�%DFKHORU�RI�6FLHQFH�IURP�1RUWKHUQ�$UL]RQD�8QLYHUVLW\�LQ� 
1DWXUDO�5HVRXUFH�0DQDJHPHQW�LQ��������2YHU�WKH�SDVW����\HDUV�VKH�KDV�ZRUNHG�IRU�WKH�8�6�� 
)RUHVW�6HUYLFH��WKH�1DWLRQDO�3DUN�6HUYLFH��DQG�WKH�%/0���,Q�KHU�FXUUHQW�SRVLWLRQ�VKH�LV�WKH� 
2XWGRRU�5HFUHDWLRQ�3ODQQHU�DQG�1DWLRQDO�/DQGVFDSH�&RQVHUYDWLRQ�6\VWHP�VSHFLDOLVW��DOVR� 
FRYHULQJ�:LOGHUQHVV�0DQDJHPHQW��IRU�WKH�%/0�7XFVRQ�)LHOG�2IILFH���2YHU�WKH�SDVW����\HDUV�� 
&DWLH�JDLQHG�H[WHQVLYH�H[SHULHQFH�ZLWK�FRPPXQLW\�EDVHG�FROODERUDWLYH�SODQQLQJ�SURFHVVHV� 
FRPELQHG�ZLWK�WUDGLWLRQDO�JRYHUQPHQW�PDQDJHPHQW�VW\OHV�ZKLOH�DVVLJQHG�WR�/DV�&LHQHJDV� 
1DWLRQDO�&RQVHUYDWLRQ�$UHD���&DWLH�VSHQW�KHU�HDUOLHU�FDUHHU�\HDUV�GLUHFWO\�LQ�WKH�ILHOG�DV�D�5DQJHU�� 
ZKHUH�GXWLHV�UDQJHG�IURP�PRQLWRULQJ�DQG�JDWKHULQJ�HFRORJLFDO�VLWH�LQIRUPDWLRQ�LQ�ULSDULDQ�DUHDV� 
IRU�K\GURORJLVWV��ELRORJLVWV��DQG�UDQJH�VSHFLDOLVWV��WR�LQWHUSUHWLQJ�QDWXUDO��UHFUHDWLRQDO�DQG�FXOWXUDO� 
UHVRXUFHV�WR�WKH�SXEOLF�WKURXJK�SXEOLFDWLRQV�DQG�ZRUNLQJ�H[WHQVLYHO\�ZLWK�WKH�SXEOLF�DQG�YDULRXV� 
QRQ�SURILW�RUJDQL]DWLRQV��� 

(ULF�%DNHU�JUDGXDWHG�IURP�1HZ�0H[LFR�6WDWH�8QLYHUVLW\�LQ������ZLWK�D�%�6��LQ�5DQJHODQG� 
0DQDJHPHQW��+H�KDV�EHHQ�GLUHFWO\�LQYROYHG�ZLWK�ZRUNLQJ�UDQJHODQGV�DQG�OLYHVWRFN�KLV�HQWLUH�OLIH� 
DQG�DQ�LQWHUHVW�LQ�YHJHWDWLRQ�WUHDWPHQWV�DQG�UDQJHODQG�LPSURYHPHQWV�LQIOXHQFHG�KLV�GHFLVLRQ�WR� 
EHFRPH�D�5DQJHODQG�0DQDJHPHQW�6SHFLDOLVW���(ULF�KDV�EHHQ�ZLWK�WKH�%/0�VLQFH�WKH�IDOO�RI�������� 
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$SSHQGL[�&�±�3)&�$VVHVVPHQW�3DUWLFLSDQWV� 
� 
,QWHUGLVFLSOLQDU\�7HDP�0HPEHUV� 
� 
National Riparian Service Team 
6WHYH�6PLWK��7HDP�/HDGHU��5DQJH�5LSDULDQ�6SHFLDOLVW�� 
-DQLFH�6WDDWV��+\GURORJLVW�� 
0DUN�*RQ]DOH]��5LSDULDQ�(FRORJLVW�±�6RLO�6FLHQWLVW�*HRPRUSKRORJLVW�� 
:D\QH�(OPRUH��5LSDULDQ�6SHFLDOLVW�� 
6WHYH�/HRQDUG��5DQJHODQG�5LSDULDQ�(FRORJLVW�� 
0LNH�/XQQ��)DFLOLWDWRU�&RQIOLFW�0DQDJHPHQW�6SHFLDOLVW�� 
� 
SPRNCA BLM Interdisciplinary Team 
0DUFLD�5DGNH��:LOGOLIH�%LRORJLVW�� 
%HQ�/RPHOL��+\GURORJLVW�� 
-HII�6LPPV��)LVKHULHV�%LRORJLVW�� 
+HDWKHU�6ZDQVRQ��1DWXUDO�5HVRXUFH�6SHFLDOLVW�� 
&DWKHULQH�)HQQ��5HFUHDWLRQ�3ODQQHU�� 
(ULF�%DNHU��5DQJH�0DQDJHPHQW�6SHFLDOLVW�� 
� 
%/0�0DQDJHUV�6WDII� 
� 
7RP�'DEEV��*LOD�'LVWULFW�0DQDJHU�� 
0DU\�.UDORYHF��$VVLVWDQW�'LVWULFW�0DQDJHU�� 
0DUN�5HNVK\QVN\M��6351&$�	 �/D�&LHQHJDV�)LHOG�0DQDJHU�� 
5\DQ�3LWWV��5HQHZDEOH�5HVRXUFHV�7HDP�/HDGHU�� 
%LOO�:HOOV��$=�%/0�+\GURORJLVW�� 

� 
6WDNHKROGHUV� 
� 
%HDWULFH�5LFKDUGVRQ� 
+HLGL�/DXFKVWHGW� 
%RE�3DSH� 
$ORDK�3RSH� 
-RVHSK��'DYLG��&KDQ� 
0DUN�/HY\� 
'DOH�7XUQHU� 
0RLUD�+RXJK� 
5\DQ�/HH� 
$QQH�/HH� 
+RZDUG�%XFKDQDQ� 
%URRNH�%XVKPDQ� 
-HUU\�:LQVORZ� 
/HRQ�:DWVRQ� 
'RQDOG�%XFKDQDQ� 
0DU\�'DUOLQJ� 
6KDU�3RULHU� 
%HUQDUG�6WDOPDQQ� 
0DUFLD�'HYHUH� 
5RQ�6HUYLVV� 
%HUU\�6QHLGHU� 
'LDQH�/DXVK� 
� 
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$SSHQGL[�'���5LSDULDQ�,VVXHV�3ULRULWL]HG�E\�5HDFK� 
� 

,VVXH� 
5HDFKHV� 

$� %� &� '� (� )� *� +� ,� -� 
:DWHU�7DEOH�(OHYDWLRQV� +� /� 0� +� +� +� +� 0� 0� 1$� 
&KDQQHO�(YROXWLRQ� /� /� /� /� 1$� /� 1$� /� /� 1$� 
7ULEXWDU\�6HGLPHQW� +� / / 0 / / / +� / / 
/LYHVWRFN� /� +� 0� +� /� 0� /� /� /� +� 
&RWWRQZRRG�7UHHV� /� /� /� /� /� /� /� +� /� +� 
7DPDULVN� + + + + + + + 0 0� /� 
)LUH�DQG�)XHOV� +� +� +� +� 0� +� + + + /� 
%HDYHU� + + + + + 0� /� 1$� /� 1$� 
2II�+LJKZD\�9HKLFOHV� +� /� /� 0� +� +� /� /� +� +� 
)RRW�7UDLOV� 0� 0� 0� /� 0� / 0 / 0 / 
5DLOURDG�%HG� / / + / 0� 0� / / + / 
$JULFXOWXUDO�'LNHV� 0� 0� 0� 1$ 1$ 1$ 1$ 1$ 1$ 1$ 
3ULRULW\�UDWLQJV���+� �KLJKHVW�SULRULW\��0� �PHGLXP��/� �ORZHVW��1$� �QRW�DSSOLFDEOH�� 
� 
:DWHU�7DEOH�(OHYDWLRQV���7KH�SRWHQWLDO�IRU�UHDFK�$�LV�SHUHQQLDO�IORZ��KRZHYHU��SDUWV�RI�WKH�UHDFK�DUH� 
VHDVRQDOO\�GU\���7KHUHIRUH��UHVWRUDWLRQ�RI�SHUHQQLDO�IORZ�VKRXOG�EH�D�PDQDJHPHQW�SULRULW\��ZKLFK�ZLOO�EH� 
SDUWLDOO\�GHSHQGHQW�RQ�DFWLYLWLHV�LQ�0H[LFR��DQG�PD\�EH�EH\RQG�PDQDJHPHQW�FRQWURO���5HDFKHV�%�WKURXJK� 
&�UHFHLYH�GLVFKDUJH�IURP�WKH�UHJLRQDO�DTXLIHU�DQG�DUH�FXUUHQWO\�EHVW�LQVXODWHG�IURP�ZDWHU�WDEOH�GHFOLQH��� 
*URXQGZDWHU�PRGHOLQJ��/DFKHU�������KDV�SURMHFWHG�WKDW�UHDFKHV�'�WKURXJK�*�ZLOO�EH�PRVW�DIIHFWHG�E\�WKH� 
FRQH�RI�GHSUHVVLRQ�FUHDWHG�E\�JURXQGZDWHU�SXPSLQJ�LQ�WKH�6LHUUD�9LVWD�VXEZDWHUVKHG�DQG�DORQJ�WKH� 
%DERFRPDUL�5LYHU���5HDFK�-�LV�GRZQVWUHDP�RI�WKH�6W��'DYLG�GLYHUVLRQ��DQG�WKH�GLYHUVLRQ�LV�RXWVLGH�RI� 
%/0�0DQDJHU¶V�GLUHFW�FRQWURO�� 
� 
&KDQQHO�(YROXWLRQ���7KRXJK�VRPH�KDYH�VXJJHVWHG�WKH�XVH�RI�LQGXFHG�PHDQGHUV�WR�DFFHOHUDWH�UHVWRUDWLRQ�� 
=HHG\N�DQG�9DQ�&ORWKLHU��������SRLQW�RXW�WKDW�LQGXFHG�PHDQGHUV�DUH�³«for the treatment of incised 
channels only”��=HHG\N�DQG�9DQ�&ORWKLHU�����������6LQFH�WKH�6DQ�3HGUR�5LYHU�LV�QR�ORQJHU�LQFLVLQJ��LW�LV� 
QRW�UHFRPPHQGHG�WR�GR�LQGXFHG�PHDQGHULQJ�LQ�UHDFKHV�GLVSOD\HG�DV�ORZHVW�SULRULW\���5HDFKHV�(�DQG�*�DUH� 
GLVSOD\HG�DV�1$�SULRULW\�EHFDXVH�WKH\�DUH�SUHGRPLQDQWO\�WUDQVSRUW�UHDFKHV�DQG�SDUWLDOO\�FRQWUROOHG�E\� 
EHGURFN��5HDFK�-�LV�GLVSOD\HG�DV�1$�SULRULW\�EHFDXVH�LW�LV�FRPSURPLVHG�E\�GLYHUVLRQ�RI�VXUIDFH�ZDWHU��VR� 
WKHUH�LV�QR�SRLQW�WR�PDQDJLQJ�IRU�FKDQQHO�HYROXWLRQ�WKHUH��5HDFK�&�KDV�WZR�IHQFHV�WKDW�ZHUH�FRQVWUXFWHG� 
RQ�WKH�VWUHDPEDQN��SUREDEO\�WR�SURWHFW�WKH�UDLOURDG�EHG���7KH�IHQFH�DFURVV�IURP�*DUGHQ�:DVK�LV�VWLOO�LQWDFW� 
DQG�RQ�WKH�VWUHDPEDQN��SKRWR�������WKH�RQH�IDUWKHU�GRZQVWUHDP�LV�QRZ�LQ�WKH�FKDQQHO�GXH�WR�EDQN�HURVLRQ� 
�SKRWR��������7KHUH�ZHUH�YDULHG�RSLQLRQV�ZKHWKHU�SXOOLQJ�WKHP�RXW�ZRXOG�FDXVH�PRUH�KDUP�WKDQ�JRRG�� 
� 
7ULEXWDU\�6HGLPHQW���$JULFXOWXUDO�GLNHV�DQG�FKDQQHO�VWUDLJKWHQLQJ�UHSRVLWLRQLQJ�KDYH�VHYHUHG�WKH� 
FRQQHFWLRQ�EHWZHHQ�WKH�6DQ�3HGUR�5LYHU�DQG�LWV�WULEXWDULHV�LQ�UHDFK�$���&RQVHTXHQWO\��LW�DSSHDUV�VHGLPHQW� 
LV�QRW�EHLQJ�SURFHVVHG�SURSHUO\�LQ�WKH�PLGGOH�VHJPHQW�RI�UHDFK�$���6HGLPHQW�FRQWULEXWHG�E\�WULEXWDULHV�LQ� 
UHDFK�'�DQG�:LOORZ�:DVK�LQ�UHDFK�+�LV�YROXPLQRXV�DQG�FRDUVH�WH[WXUHG���,W�LV�KDYLQJ�DQ�DGYHUVH�HIIHFW�RQ� 
FKDQQHO�HYROXWLRQ�DQG�HVWDEOLVKPHQW�RI�ULSDULDQ�YHJHWDWLRQ���$Q�DQDO\VLV�RI�XSODQG�FRQGLWLRQV�DQG� 
VHGLPHQW�VRXUFHV�LQ�WKH�WKRVH�WULEXWDU\�GUDLQ�EDVLQV�ZLOO�KHOS�GHWHUPLQH�ZKHWKHU�WKH�DPRXQW�RI�VHGLPHQW� 
EHLQJ�GHOLYHUHG�WR�WKH�6DQ�3HGUR�5LYHU�LV�QDWXUDO�RU�KDV�EHHQ�DFFHOHUDWHG��� 
� 
/LYHVWRFN���,PSDFWV�WR�ULSDULDQ�YHJHWDWLRQ�IURP�WUHVSDVV�JUD]LQJ�DUH�PRVW�HYLGHQW�DQG�KDYH�KDG�WKH� 
JUHDWHVW�HIIHFW�RQ�SUHYHQWLQJ�UHFRYHU\�LQ�UHDFK�-���7KH�ODQG�RZQHUVKLS�SDWWHUQV�PDNH�UHDFKHV�%�DQG�'� 
KLJKO\�YXOQHUDEOH�WR�WUHVSDVV�JUD]LQJ�WRR��DQG�UHDFK�&�WR�D�VOLJKWO\�OHVVHU�GHJUHH�� 
� 
&RWWRQZRRG�7UHHV���6RPH�FRWWRQZRRG�WUHHV�DUH�VKRZLQJ�VLJQV�RI�VWUHVV�LQ�UHDFK�+��GHDG�WRSV���� 
*URXQGZDWHU�GDWD�DUH�QHFHVVDU\�WR�GHWHUPLQH�WKH�FDXVH�VR�WKH�DSSURSULDWH�PDQDJHPHQW�DFWLRQV�FDQ�EH� 
LGHQWLILHG���5HFUXLWPHQW�RI�FRWWRQZRRG�WUHHV�LV�IDLOLQJ�LQ�UHDFK�-�EHFDXVH�RI�EURZVLQJ�IURP�WUHVSDVV� 
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OLYHVWRFN���,Q�PDQ\�UHDFKHV��FRWWRQZRRG�WUHHV�DUH�DW�RU�QHDU�PD[LPXP�VWRFNLQJ��VR�WKH�PDQDJHPHQW� 
FRQFHUQ�LV�WDNLQJ�FDUH�RI�H[LVWLQJ�FRWWRQZRRG�WUHHV���)LUHV�KDYH�ORFDOO\�UHGXFHG�WKH�H[WHQW�RI�VRPH� 
FRWWRQZRRG�JDOOHULHV�LQ�UHDFK�%��EXW�UHFUXLWPHQW�RI�QHZ�FRWWRQZRRGV�LV�XQOLNHO\�LQ�WKLV�UHDFK�JLYHQ�WKH� 
ORZ�UDWHV�RI�FKDQQHO�PHDQGHULQJ�DQG�WKH�H[WHQVLYH�VWDQGV�RI�VDFDWRQ�DQG�-RKQVRQ�JUDVV�� 
� 
7DPDULVN���7DPDULVN�LQYDVLRQ�LV�JHQHUDOO\�JUHDWHVW�LQ�WKH�QRUWKHUQ�UHDFKHV�DQG�GHFUHDVHV�XSVWUHDP���7KH� 
FXUUHQW�PDQDJHPHQW�SODQ�H[SHQGV�WKH�JUHDWHVW�HIIRUW�RQ�WDPDULVN�LQ�WKH�VRXWKHUQ��XSVWUHDP��UHDFKHV�DQG� 
UHFRJQL]HV�WKH�LQFUHDVHG�FRVW��GLPLQLVKHG�RSSRUWXQLWLHV�IRU�VXFFHVV��DQG�RYHUZKHOPLQJ�H[LVWLQJ� 
SRSXODWLRQV�RI�WDPDULVN�LQ�GRZQVWUHDP�UHDFKHV���7KH�H[LVWLQJ�WDPDULVN�WUHDWPHQW�SODQ�LV�ZHOO�WKRXJKW�RXW� 
DQG�VKRXOG�EH�FRQWLQXHG�� 
� 
)LUH�)XHOV���7KH�VDFDWRQ�PHVTXLWH�FRPPXQLW\�LV�WKH�SRWHQWLDO�QDWXUDO�FRPPXQLW\�RQ�PXFK�RI�WKH�SUH� 
HQWUHQFKPHQW�WHUUDFH�DORQJ�WKH�6DQ�3HGUR�5LYHU���6DFDWRQ�GRPLQDWHV�ZKHQ�DQG�ZKHUH�WKHUH�LV�D�QHDU� 
QDWXUDO�ILUH�UHJLPH��PHVTXLWH�GRPLQDWHV�ZKHQ�DQG�ZKHUH�ILUH�VXSSUHVVLRQ�UHGXFHV�WKH�DPRXQW�RI�ODQG� 
EXUQHG�DQG�IUHTXHQF\�RI�EXUQV���0HVTXLWH�KDV�WKH�FDSDFLW\�WR�DIIHFW�ULSDULDQ�DUHDV�E\�WDSSLQJ�LQWR�D� 
VKDOORZ�DTXLIHU�DQG�XVLQJ�ODUJH�TXDQWLWLHV�RI�JURXQGZDWHU���3UHVFULEHG�ILUH�FRXOG�EH�DGYDQWDJHRXV�QHDU� 
PDQ\�RI�WKH�ORZHU�UHDFKHV��*�WKURXJK�-��ZKHUH�PHVTXLWH�KDYH�LQYDGHG�DW�WKH�H[SHQVH�RI�RWKHU�ZRRG\� 
WUHHV�DQG�VKUXEV�DQG�RU�VDFDWRQ���7UHDWPHQW�VKRXOG�EH�IRFXVHG�RQ�FUHDWLQJ�D�QDWXUDO��VKLIWLQJ�PRVDLF�RI� 
PHVTXLWH�RQ�WKH�ODQGVFDSH�ZKLOH�UHGXFLQJ�LWV�VSUHDG�DQG�GHQVLW\�RQ�VLWHV�ZKHUH�VDFDWRQ�ZRXOG�GRPLQDWH� 
XQGHU�D�QDWXUDO�ILUH�UHJLPH���:LOGILUH�DQG�WKH�PHVTXLWH�VDFDWRQ�IXHO�OHYHOV�SRVH�D�WKUHDW�WR�FRWWRQZRRG� 
WUHHV�DQG�SULYDWH�SURSHUW\���7KH�FRWWRQZRRG�VWDQGV�DUH�EHVW�GHYHORSHG�LQ�UHDFKHV�$�WKURXJK�'��DQG�WKHQ� 
JHQHUDOO\�GHFOLQH�LQ�VSDWLDO�H[WHQW�DQG�DEXQGDQFH�LQ�ORZHU�UHDFKHV���7KH�GLVWULFW�VKRXOG�FRQWLQXH�LWV� 
SODQQLQJ�HIIRUWV�WR�GHYHORS�DQ�LQWHJUDWHG�ZLOGILUH�SUHVFULEHG�ILUH�PDQDJHPHQW�SODQ�� 
� 
%HDYHU���7KH�EHVW�EHDYHU�KDELWDW�LV�WLHG�WR�WKH�PRVW�UHOLDEOH�LQVWUHDP�IORZV��ZKLFK�RFFXU�LQ�UHDFKHV�%� 
WKURXJK�(��DQG�KDV�WKH�SRWHQWLDO�WR�GHYHORS�WKURXJKRXW�UHDFK�$���6HDVRQDOO\�GU\�UHDFKHV��+�DQG�-��RIIHU�QR� 
YLDEOH�EHDYHU�KDELWDW�� 
� 
2II�+LJKZD\�9HKLFOH�7UDIILF���8QDXWKRUL]HG�RII�KLJKZD\�YHKLFOH�WUDIILF�ZLWKLQ�WKH�FKDQQHO�DQG� 
IORRGSODLQ�KDV�FUHDWHG�ORFDOL]HG�DOWHUDWLRQ�RI�VWUHDP�EDQNV��WUDPSOHG�DQG�GHVWUR\HG�ULSDULDQ�YHJHWDWLRQ�� 
DQG�LQFUHDVHG�FKDQQHO�HURVLRQ���7KLV�WUDIILF�LV�PRVW�SURQRXQFHG�LQ�UHDFK�$�QHDU�WKH�LQWHUQDWLRQDO�ERUGHU�� 
UHDFK�'�QHDU�WKH�SULYDWH�SURSHUW\�DURXQG�(VFDSXOH��DQG�UHDFKHV�(�DQG�-�ZKHUH�WKHUH�DUH�QXPHURXV�DFFHVV� 
SRLQWV�IRU�RII�KLJKZD\�YHKLFOH�HQWU\�LQWR�WKH�ULSDULDQ�DUHD���� 

� 
)RRW�7UDLOV���8QUHJXODWHG�IRRW�WUDIILF��IURP�UHFUHDWLRQDOLVWV�DQG�LOOHJDO�LPPLJUDQWV�DORQJ�WKH�EDQNV�RI�WKH� 
6DQ�3HGUR�5LYHU�FRPSDFWV�VRLO��WUDPSOHV�YHJHWDWLRQ��DQG�GHFUHDVHV�EDQN�VWDELOLW\���7KHVH�SUREOHPV�DUH� 
PRVW�HYLGHQW�LQ�UHDFK�%�QHDU�WKH�6DQ�3HGUR�+RXVH��UHDFK�&��DQG�UHDFK�*�QHDU�)DLUEDQN��KRZHYHU�� 
HYLGHQFH�RI�SHGHVWULDQ�WUDPSOLQJ�ZDV�REVHUYHG�LQ�HYHU\�UHDFK�� 
� 
5DLOURDG�%HG���6ODJ�VKRXOG�EH�SUHYHQWHG�IURP�HQWHULQJ�WKH�ULYHU���7KHUH�DUH�RQO\�D�IHZ�SODFHV�ZKHUH�VODJ� 
LV�OLNHO\�WR�HQWHU�WKH�ULYHU�DQG�WKHVH�VLWHV�DUH�JLYHQ�WKH�KLJKHVW�SULRULW\���7KH�UDLOURDG�EHG�LV�QHDU�WKH�ULYHU� 
LQ�UHDFKHV�&��(��)�DQG�,���%H\RQG�ULSDULDQ�LVVXHV��UDLOURDG�EHG�PDQDJHPHQW�LV�JLYHQ�D�PRGHUDWH�SULRULW\� 
EHFDXVH�RI�VDIHW\�LVVXHV�UHODWHG�WR�PDLQWHQDQFH��HVSHFLDOO\�RI�EULGJHV��FXOYHUWV��DQG�WUHVWOHV�� 
� 
$JULFXOWXUDO�'LNHV���$JULFXOWXUDO�ILHOGV�DQG�GLNHV�DUH�FRPPRQ�DORQJ�UHDFKHV�$��%��DQG�&�DQG�HYHQ�LQ� 
WKHVH�UHDFKHV��PDQDJHPHQW�RI�DJULFXOWXUDO�GLNHV�ZRXOG�EH�VHFRQGDU\�WR�RWKHU�PDQDJHPHQW�DFWLYLWLHV�� 
WKHUHIRUH�WUHDWPHQW�RI�GLNHV�ZRXOG�OLNHO\�QRW�UDWH�KLJKHU�WKDQ�PHGLXP�SULRULW\�� 
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$SSHQGL[�(���3ODQWV�E\�5HDFK��6351&$�3)&�$VVHVVPHQW��$SULO������
 

REACH A REACH B REACH C REACH D REACH G REACH F REACH E REACH H REACH I REACH J 

Common Name Scientific Name WIC SC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC 
Sedges/Grasses 

Spikerush CT Eleocharis spp. H 2 A 2 A 
Common spikerush Eleocharis palustris OBL H 1 A C 1 A 1 A 2 A 1 A 
Parish spikerush Eleocharis parishii FACW H 1 A C 
Beaked spikerush Eleocharis rosellata OBL L 
Threesquare bulrush Schoenoplectus americanus OBL H 2  A 1  A 
Hardstem bulrush CT Schoenoplectus spp. H  2  A  3  A B  4  A  
Hardstem bulrush Schoenoplectus acuta OBL H 2  A 3 A B 4  A 3  A 4  A B 3  A B 3  A 2  A B 
Baltic rush CT Juncus spp. OBL H 1 A 
Baltic rush Juncus balticus OBL H 2 A 2 A B 2 A 2 A 2 B A 2 A 2 A 
Arizona rush Juncus interior FAC M 
Torrey’s rush Juncus torreyi FACW H 1 A 1 A 1 A 2 A 1 B 2 A 
Cattail Typha latifolia OBL H 1 A 1 A 1 A 
Clustered field sedge Carex praegracilis OBL H 
Flat sedge Cyperus odoratus FACW+ M 4 F B 1 well 
Johnson grass Sorghum halepense FACU+ M 4 F B 4 B F T 4 B F A 4 B F 4 F B 4 F 4 F B 4 F 4 F B 4 F B 
Bermuda grass Cynodon dactylon FACU M 4 F B 4 B F T 4 B F 4 A 4 F 4 B F 4 B F 4 B F 4 B F 
Barnyard grass Echinochloa crus-galli FACW L 4 A C 4 A 1 B 
Rabbitsfoot grass Polypogon monspeliensis FACW L 3 A C 4 A 4 A 4 B 2 A B 3 A 3 A 2 A 1 A 
Smooth horsetail Equisetum laevigatum FACW L 2 B 2 B A 4 A B 2 A 3 A B 3 A B 2 B A 
Alkali Sacaton Sporobolus airoides FAC M 
Giant Sacaton Sporobolus wrightii FAC M 4  F T B 4  T F B 4  F B A 4  F B 4  F T 4  F 4  F T 4  F T 4  F T 4  F T 

Common Name Scientific Name WIC SC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC 
Spike dropseed Sporobolus contractus FACU L 1 F 
Sand dropseed Sporobolus cryptandrus FACU L 1 B 
Deer grass Muhlenbergia rigens FAC H 2  A 2  B 2  B 2 B 2  B 2  B  B A 4 B 1 B 
Vine Mesquite Panicum obtusum FAC M 1  F 
Beardless wildrye Leymus triticoides FAC M 2 B 2 F 2 B 
Plains bristlegrass Setaria vulpiseta 1  F  1  F A  
Canadian horseweed Conyza canadensis FACU M 1 A B 1 A 
threeawn Aristida purpurea 1 F 1 F 
Sideoats grama Bouteloua curtipendula 2 F 
Knotgrass Paspalum distichum 
Lehman lovegrass Eragrostis lehmanniana UPL  - F  1  1  1  F  1  F A  2  F A  2  F  
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REACH A REACH B REACH C REACH D REACH G REACH F REACH E REACH H REACH I REACH J 

Common Name Scientific Name WIC SC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC 
Cane beardgrass Bothriochloa barbinodis 2 F 1 F 
Canadian wildrye Elymus canadensis FACU L  1  2  B F  2  F  
spikerush Eleocharis spp. 1 A 2 A 1 A 
sand spikerush Eleocharis montevidensis OBL M 2 A 1 A 1 A 

Forbs 
Spiny aster Chloracantha spinosa FACW H 2 B  2/3 F 2 F 2 F T 2 F 1 B 
Curly top knotweed Polygonum lapathifolium OBL L L A 2  B A  
Sweet Clover Melilotus indicus FACU+ L 3 A B 3 A B 2 A B 3 B 3 B 3 B 2 A 2 A B 1 A 
Speedwell Veronica spp. OBL L 2 A A 1 A 2 A 2 A 1 B 
Buttercup Ranunculus, spp. OBL L 1 A 
Monkeyflower Mimulus, Spp OBL L 1 A 1 A 

Huachuca Water umbel Lilaeopsis schaffneriana OBL L 1 A 
Thurbers Sneezeweed Helenium thurberi OBL L 1 A 2 B 1 B 2 B 
Thurbers Pepperweed Lepedium thurberi OBL L 1 A 2 B 
Muskgrass Chara sp 3 A 
Creeping yellowcress Rorripa sylvestris OBL  L  A  2  A  1  A  
alfalfa Medicago sativa 1 A 
prickly poppy Argemone pleiacantha UPL 

Trees/Shrubs 
Cottonwood/Goodding 
willow CT H  4  B  2  B F  4  F  4  B  4  B  4  B  4  B  3  B  

Cottonwood /Mixed 
hardwood CT H 1 F 1 F 1 F 

Freemont Cottonwood Populus fremontii FACW H 4 B F 2 B F 4 B F 4 B F 4 B 4 B F 4 B 3 B 4 B F 3 B F 
Freemont Cottonwood/ 
Johnsongrass CT 2 F 3 B F 3 B F 2 B F 

Goodding willow Salix gooddingii OBL H 4   B F 1   B F 3  B F 4  B 4  B 4  B 3  B 3  B 2  B 
Common Name Scientific Name WIC SC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC 

Goodding willow/Bulrush 
CT H  2  B F  

Goodding willow/ 
Johnsongrass CT H 3 F 

Coyote willow Salix exigua OBL M 2 F 2 F 
Yewleaf willow Salix taxifolia FACW H 1 A 
Seep willow Baccharis salicifolia FACW M 3 B 3 B 4 A B F 4 B A 4 B A 4 B A 4 B A 4 B 4 B A 3 B A 
Desert broom Baccharis sarothroides FACW M 1  F 1  F 2  B 
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REACH A REACH B REACH C REACH D REACH G REACH F REACH E REACH H REACH I REACH J 

Common Name Scientific Name WIC SC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC AB LOC 
Yerba de pasmo Baccharis pteronoides 
Tamarisk Tamarix ramosissima FACW H 2    F B 1  F 2  F 1  F 2  F 4   B F 3    F B 4    F B 4 F B T 
Mexican elderberry Sambucus nigra FAC M 2 F 1 F 
W estern soapberry Sapindus saponaria UPL M 1 F 
Netleaf hackberry Celtis reticulata FACU M 1  F 2 F 2  F 2  F 1  F 2  F 2  F 2  F 2  F 
Arizona walnut Juglans major FACW H 2  B F 1  F 1  F 1  B 2  F 
Velvet ash Fraxinus velutina FAC + L 2 B F 1 F 1 F 1 F 1 F 1 F 2 F B 2 F 2 F 
Honey locust Gleditsia triacanthos FAC M 
White mulberry Morus alba FAC M 
Texas mulberry Morus microphylla FACU M 1 F 
Tree tobacco Nicotiana glauca FAC M 
Velvet mesquite Prosopis velutina FAC M 4    F T 2   F T  2/3  F 4  F    F T 4    T F 4    T F 4  T F 4   T F 4   T F 
Golden current Ribes aureum FACW H 
Little-leaf sumac Rhus microphylla FACU M 2 B F 1 F 1 F 1 T F 
Rubber rabbitbrush Ericameria nauseosa UPL M 1 B 2 F 2 F 3 F 3 F 2 F 2 F 3 F 2 F 
Pale wolfberry Lycium pallidum UPL M 1 T 
Brickelbush Brickellia spp. 2 F 
Burrobrush Hymenoclea monogyra UPL M 1 F 1 F 2 F 2 F 3 F 2 F 2 F 2 F 
Greythorn Ziziphus obtusifolia 1 T 
4-winged salt bush Atriplex canescens 1 B 3 T 2 T 

CT = community type 
WIC = Wetland Indicator Categories:  OBL=obligate wetland, FACW = facultative wetland, FAC=facultative, FACU= facultative upland.  From Reed, P.B. 1988. National list of plant 
SC = Stability class:  low (L), moderate (M), high (H), adapted from Burton, T.A, S.J. Smith, and E.R. Cowley. 2011. Riparian area management: multiple indicator monitoring (MIM) of 
AB = Abundance (1-4).  1=present but with only 1 to a few individuals; 2=found occasionally; 3=common;  4=abundant. 
LOC = Location(s):  A=active channel, B=bankfull,  F=frequent floodplain, T=terrace. 
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$SSHQGL[�)�±�)UHTXHQWO\�$VNHG�4XHVWLRQV�DQG�$QVZHUV�
�� 

����:KDW�JRRG�LV�D�3URSHU�)XQFWLRQLQJ�&RQGLWLRQ�DVVHVVPHQW�RI�WKH�6DQ�3HGUR�5LYHU�WKDW� 
GRHVQ¶W�DFFRXQW�IRU�ORVV�RI�ZDWHU�IURP�JURXQGZDWHU�SXPSLQJ"�� 
� 
7KH�3)&�DVVHVVPHQW�LV�GHVLJQHG�WR�DVVHVV�WKH�FXUUHQW�FRQGLWLRQ�RI�WKH�6DQ�3HGUR�5LYHU�FRPSDUHG� 
WR�ZKDW�LW�FRXOG�EH�XQGHU�QDWXUDO�FRQGLWLRQV��SRWHQWLDO���XQDIIHFWHG�E\�KXPDQ�DFWLYLWLHV��LQ�WKH� 
SUHVHQW�FOLPDWH���7KH�SRWHQWLDO�GHVFULSWLRQV��)RJJ�HW�DO��������GR�QRW�DFFRXQW�IRU�ORVV�RI�ZDWHU� 
IURP�JURXQGZDWHU�SXPSLQJ�EHFDXVH�LW�LV�D�KXPDQ�DFWLYLW\���'XULQJ�WKH�3)&�DVVHVVPHQW��QR�FOHDU� 
HYLGHQFH�ZDV�REVHUYHG�WKDW�ZRXOG�VXEVWDQWLDWH�D�GHWHUPLQDWLRQ�RI�VLJQLILFDQW�LPSDFWV�WR�WKH� 
ULSDULDQ�YHJHWDWLRQ�RU�WKH�FRQGLWLRQ�RI�WKH�FKDQQHO�IURP�JURXQGZDWHU�GHFOLQH���,PSDFWV�DVVRFLDWHG� 
ZLWK�D�GHFOLQLQJ�ZDWHU�WDEOH�ZRXOG�EH�UHIOHFWHG�LQ�WKH�YHJHWDWLRQ���:KLOH�WKHUH�ZHUH�D�IHZ�VKRUW� 
VHJPHQWV�ZLWKLQ�D�IHZ�UHDFKHV�GRPLQDWHG�E\�ORZ�YLJRU�FRWWRQZRRG�WUHHV��*RRGGLQJ¶V�ZLOORZ��RU� 
VHHS�ZLOORZ��D�FOHDU�FDXVDO�OLQN�FRXOG�QRW�EH�PDGH�EHFDXVH�VWUHVV�WR�WKRVH�SODQWV�FRXOG�KDYH�EHHQ� 
IURP�RWKHU�FDXVHV��� 
� 
$OWKRXJK�WKH�3)&�DVVHVVPHQW�IRXQG�OLWWOH�HYLGHQFH�WKDW�FXUUHQW�ULSDULDQ�FRQGLWLRQV�DUH�EHLQJ� 
QHJDWLYHO\�DIIHFWHG�E\�JURXQGZDWHU�GHSOHWLRQ�WR�GDWH��LW�LV�ZHOO�NQRZQ�WKDW�WKH�HIIHFWV�WR� 
YHJHWDWLRQ�DQG�FKDQQHO�FRQGLWLRQV�ZLOO�ODJ�EHKLQG�UHGXFHG�IORZV���,I��RU�RQFH��JURXQGZDWHU� 
UHFKDUJH�WR�WKH�6DQ�3HGUR�5LYHU�LV�ORVW��WKH�LPSDFWV�ZLOO�OLNHO\�EH�LUUHYHUVLEOH���� 
� 
7KH�IDFW�WKDW�����RI�WKH�ULYHU�ZDV�GHWHUPLQHG�WR�EH�LQ�3)&�RU�)$5�ZLWK�DQ�XSZDUG�WUHQG�LV� 
HYLGHQFH�WKDW�WKH�V\VWHP�KDV�WKH�DWWULEXWHV�DQG�SURFHVVHV�LQ�SODFH�WR�IXUWKHU�LPSURYH��+RZHYHU�� 
WKH�JURXQGZDWHU�SXPSLQJ�GHILFLW�LVVXH�PXVW�EH�DGGUHVVHG�QRZ�ZKLOH�WKH�ULYHU�VWLOO�KDV�WKH�DELOLW\� 
WR�WDNH�DGYDQWDJH�RI�WKH�ZDWHU�LW�UHFHLYHV�IURP�ERWK�VXUIDFH�DQG�JURXQGZDWHU�IORZV�IRU�V\VWHP� 
UHFRYHU\� 
� 
�,W�LV�ZLGHO\�UHFRJQL]HG�WKDW�RQH�SRVVLEOH�IXWXUH�RXWFRPH�LV�WKDW�WKH�ULYHU�ZLOO�GU\�XS�LI�WKH� 
FRPPXQLW\�DQG�6WDWH�IDLO�WR�DFW�WR�PDLQWDLQ�WKH�JURXQGZDWHU�VXSSO\�WR�WKH�ULYHU�RYHU�WLPH�� 
KRZHYHU��LW�LV�DOVR�SRVVLEOH�WKDW�DFWLRQV�ZLOO�EH�WDNHQ�WKDW�NHHS�WKH�ULYHU�IORZLQJ�DQG�KHDOWK\�DV� 
&RQJUHVV�LQWHQGHG�LQ�WKH�GHVLJQDWLRQ�RI�WKH�6351&$���$OWKRXJK�WKH�3)&�DVVHVVPHQW�GRHV�QRW� 
VSHDN�WR�WKH�JURXQGZDWHU�LVVXH��LW�GRHV�SURYLGH�SHUWLQHQW�LQIRUPDWLRQ�WR�WKH�%/0�DQG�SXEOLF� 
DERXW�PDQDJHPHQW�DQG�PRQLWRULQJ�QHHGV�WKDW�ZLOO�EH�LPSRUWDQW�LQ�WKH�XSFRPLQJ�UHYLVLRQ�RI�WKH� 
6351&$�PDQDJHPHQW�SODQ�� 
� 
���:K\�GRHV�WKH�3)&�DVVHVVPHQW�SURFHVV�HPSKDVL]H�SK\VLFDO�IXQFWLRQ�DQG�QRW�ELRORJLFDO� 
HOHPHQWV�VXFK�DV�ILVK�KDELWDW��ZDWHU�WHPSHUDWXUH��DQG�RWKHU�LPSRUWDQW�YDOXHV"� 
� 
:KHQ�ORRNLQJ�DW�VWUHDP�FRQGLWLRQ�LW�LV�QHFHVVDU\�WR�FRQVLGHU�ERWK�WKH�SK\VLFDO�FRQGLWLRQ�DQG�WKH� 
ELRORJLFDO�FRQGLWLRQ�DQG�WKHLU�LQWHUDFWLRQV���+RZHYHU��XQGHUO\LQJ�ERWK�RI�WKHVH�LV�WKH�SK\VLFDO� 
IXQFWLRQ�RI�VWUHDPV�DQG�WKH�3)&�DVVHVVPHQW�SURYLGHV�DQ�DQDO\VLV�RI�WKH�IRXQGDWLRQ�XSRQ�ZKLFK� 
DTXDWLF�V\VWHPV�DUH�IRUPHG�DQG�VXVWDLQHG���$OWKRXJK�WKH�3)&�DVVHVVPHQW�GRHVQ¶W�GLUHFWO\�DVVHVV� 
KDELWDW�FRPSRQHQWV�RU�FRPSOH[LW\��LW�GRHV�DVVHVV�IXQFWLRQV�WKDW�SURGXFH�KDELWDW�FRPSRQHQWV� 
WKURXJK�REVHUYDWLRQ�RI�D�QXPEHU�RI�FULWLFDO�SK\VLFDO�DWWULEXWHV�DQG�SURFHVVHV���%\�VHDUFKLQJ�RXW� 
DQG�FRQVLGHULQJ�WKH�IDFWRUV�WKDW�GULYH�SK\VLFDO�IXQFWLRQ��YDOXDEOH�FOXHV�DUH�UHYHDOHG�DERXW� 
OLPLWLQJ�IDFWRUV�DQG�ZKDW�PD\�EH�FDXVLQJ�DQ\�XQDFFHSWDEOH�FRQGLWLRQV�RI�FRQFHUQ���� 
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� 
7KH�6DQ�3HGUR�5LYHU�GRZQFXW�PRUH�WKDQ�����\HDUV�DJR�DQG�PDMRU�FKDQJHV�LQ�WKH�FKDQQHO�DQG� 
IORRGSODLQV�KDYH�RFFXUUHG�RYHU�WLPH���)RU�FKDQQHOV�WR�REWDLQ�VWDELOLW\�DIWHU�GLVWXUEDQFH�WKH\�PXVW� 
XQGHUJR�DGMXVWPHQWV�WR�RQFH�DJDLQ�FRPH�LQWR�EDODQFH�ZLWK�ODUJHU�VFDOH�ZDWHUVKHG�SURFHVVHV��� 
7KLV�LQYROYHV�VWUHDPEDQN�DQG�IORRGSODLQ�UHEXLOGLQJ�DV�ZHOO�DV�FKDQJHV�LQ�VLQXRVLW\�DQG�JUDGLHQW�� 
WR�QDPH�D�IHZ�RI�WKHVH�PDMRU�SURFHVVHV���$V�WKLV�RFFXUV��WKH�VWUHDP�ZLOO�H[SHULHQFH�F\FOHV�RI� 
FKDQQHO�QDUURZLQJ�GXULQJ�SHULRGV�RI�ORZ�IORZV�DQG�ORZ�VHGLPHQW�LQSXW��L�H���WKH�DEVHQFH�RI� 
VWUHDP�DOWHULQJ�VWRUP�HYHQWV��IROORZHG�E\�VLJQLILFDQW�VHGLPHQW�GHSRVLWLRQ�GXULQJ�VWUHDP�EXLOGLQJ� 
HYHQWV���7KHVH�ODWHU�HYHQWV�UHVXOW�LQ�EXLOGLQJ�XS�RI�WKH�VWUHDP�FKDQQHO�DQG�DVVRFLDWHG�IORRGSODLQ� 
ZKLFK�LQ�WXUQ�FDXVHV�ZLGHQLQJ�RI�WKH�VWUHDP���7KH�UHVXOW�LV�DQ�DSSDUHQW�QHJDWLYH�WUHQG�LQ�ZLGWK� 
GHSWK�UDWLR���+RZHYHU��LI�SURSHU�PDQDJHPHQW�FRQWLQXHV��VHGLPHQW�GHSRVLWV�ZLOO�YHJHWDWH�DQG� 
VWUHDP�QDUURZLQJ�ZLOO�UHVXPH���7KHVH�F\FOHV�UHSHDW�XQWLO�WKH�VWUHDP�RQFH�DJDLQ�KDV�HVWDEOLVKHG�D� 
FKDQQHO�DQG�IORRGSODLQ�DGHTXDWH�WR�KDQGOH�WKH�VWUHDPIORZV�DQG�EHGORDG�SURGXFHG�E\�WKH�ODUJHU� 
VFDOH�ZDWHUVKHG�SURFHVVHV���2QO\�DIWHU�WKH�VWUHDP�FKDQQHO�KDV�VWDELOL]HG�FDQ�WKH�FKDQQHO� 
PRUSKRORJ\�DQG�DTXDWLF�KDELWDW�EH�H[SHFWHG�WR�EHJLQ�WR�H[KLELW�FKDUDFWHULVWLFV�WKDW�LQGLFDWH� 
PHDVXUDEOH�LPSURYHPHQW���� 
� 
:LWK�WKH�FXUUHQW�FRQGLWLRQ�RI�WKH�ULYHU��D�QXPEHU�RI�UHDFKHV�ZHUH�UDWHG�DW�3)&�ZKLFK�LQGLFDWHV� 
WKDW�WKH�FKDQQHO�DQG�YHJHWDWLRQ�ZLOO�ODUJHO\�EH�PDLQWDLQHG�HYHQ�GXULQJ�SHULRGV�RI�PRGHUDWHO\� 
KLJK�IORRG�IORZV���7KLV�LV�RQH�OHYHO�RI�VXVWDLQDELOLW\��FRQWLQXLQJ�LPSURYHPHQW�EH\RQG�3)&�ZLOO� 
HQDEOH�WKH�VWUHDP�WR�GHYHORS�DQG�PDLQWDLQ�KDELWDW�IHDWXUHV�VXFK�DV�SRROV�DQG�ULIIOHV��RYHUKDQJLQJ� 
FRYHU�DQG�RWKHU�LPSRUWDQW�FKDUDFWHULVWLFV���$V�WKH�ULYHU�GHHSHQV�DQG�QDUURZV�ZKHUH�LW�FDQ��DQG� 
EXLOGV�IORRGSODLQ�DUHDV�WKDW�DEVRUE�KLJK�ZDWHU�DQG�VORZO\�UHOHDVH�WKH�ZDWHU�GXULQJ�GU\�SHULRGV�� 
LQVWUHDP�IORZV�PD\�EH�LQFUHDVHG�DQG�ZDWHU�WHPSHUDWXUHV�GHFUHDVHG���%XW�WKHVH�YDOXHV�DUH�QRW� 
VXVWDLQDEOH�XQWLO�WKH�ULYHU�LV�DEOH�WR�PDQDJH�WKH�SK\VLFV�RI�IORZLQJ�ZDWHU�DQG�VHGLPHQW�DW� 
GLIIHUHQW�OHYHOV��ZLWKRXW�PDMRU�DOWHUDWLRQV�WR�WKH�FKDQQHO��YHJHWDWLRQ�DQG�IORRGSODLQ��� 
�� 
:KLOH�WKH�DVVHVVPHQW�GRHV�ORRN�DW�EHDYHU�GDPV�LQ�SDUWLFXODU��LW�LV�EHFDXVH�RI�WKHLU�UROH�DV� 
K\GURORJLF�PRGLILHUV���%HDYHU�GDPV�SOD\�D�VLJQLILFDQW�UROH�DORQJ�PDQ\�VHFWLRQV�RI�WKH�6DQ�3HGUR� 
5LYHU�LQ�WHUPV�RI�FUHDWLQJ�DUHDV�RI�SRQGHG�ZDWHU�WKDW�HQKDQFH�EDQN�VWRUDJH�ZKLFK�LV�VORZO\� 
UHOHDVHG�GXULQJ�WKH�ORZ�IORZ�VHDVRQ��DQG�IDFLOLWDWLQJ�YHJHWDWLYH�GLYHUVLW\�DQG�SURGXFWLYLW\�� 
� 
����7KH�3)&�DVVHVVPHQW�PHWKRG�LV�D�TXDOLWDWLYH�DSSURDFK�WKDW�PDQ\�EHOLHYH�LV�VXEMHFWLYH�� 
ZK\�ZDVQ¶W�D�PRUH�VFLHQFH�EDVHG�RU�TXDQWLWDWLYH�DSSURDFK�XVHG�WR�DVVHVV�WKH�6DQ�3HGUR� 
5LYHU"� 
� 
$V�LV�WKH�FDVH�ZLWK�DQ\�FRXUVH�RI�VWXG\��GLIIHUHQW�DSSURDFKHV�FRPH�ZLWK�WKHLU�RZQ�VHW�RI�FRVWV� 
DQG�EHQHILWV���4XDOLWDWLYH�DSSURDFKHV�DUH�QRW�QHFHVVDULO\�EHWWHU�RU�ZRUVH�WKDQ�TXDQWLWDWLYH�RQHV�� 
RQH�LV�PRUH�DSSURSULDWH�WKDQ�WKH�RWKHU�GHSHQGLQJ�XSRQ�WKH�VWXG\�SXUSRVH���,Q�WKLV�FDVH��D�GHFLVLRQ� 
ZDV�PDGH�WR�XVH�WKH�3)&�DVVHVVPHQW�PHWKRG�EHFDXVH������LW�LV�WKH�GHVLJQDWHG�PHWKRG�IRU� 
FRPSO\LQJ�ZLWK�%/0�/DQG�+HDWK�6WDQGDUGV�FRQFHUQLQJ�ULSDULDQ�FRQGLWLRQ������LW�SURYLGHG�WKH� 
RSSRUWXQLW\�WR�ZDON��REVHUYH��DQG�GLVFXVV�WKH�HQWLUH�VWUHWFK�RI�ULYHU�ZLWK�DQ�LQWHUGLVFLSOLQDU\� 
WHDP��DQG�����LW�LQFOXGHG�WKH�RSSRUWXQLW\�ZLWK�LQWHUHVWHG�VWDNHKROGHUV�WR�IRVWHU�DZDUHQHVV�DQG� 
OHDUQLQJ���:KLOH�WKH�3)&�DVVHVVPHQW�LV�TXDOLWDWLYH��LW�LV�DOVR�VFLHQFH�EDVHG���3)&�DVVHVVPHQW�ZDV� 
GHYHORSHG�WR�PHHW�WKH�QHHG�IRU�D�UDSLG�DVVHVVPHQW�DQG�SULRULWL]DWLRQ�WRRO���:KHQ�LQFRUSRUDWHG� 
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LQWR�DQ�LQWHJUDWHG�ULSDULDQ�PDQDJHPHQW�SURFHVV��3)&�DVVHVVPHQW�UHVXOWV�LQIRUP�WKH�FROOHFWLRQ�RI� 
TXDQWLWDWLYH�LQIRUPDWLRQ�FULWLFDO�WR�GHWHUPLQLQJ�EDVHOLQH�FRQGLWLRQV�DQG�PRQLWRULQJ�IXWXUH�WUHQGV����� 
� 
7KH�XVH�RI�D�3)&�DVVHVVPHQW�LV�VLPLODU�WR�WKH�W\SH�RI�DSSURDFK�XQGHUWDNHQ�E\�PHGLFDO� 
SUDFWLWLRQHUV���)LUVW��LW�UHTXLUHV�WKH�XVH�RI�KLJKO\�NQRZOHGJHDEOH�DQG�H[SHULHQFHG�SUDFWLWLRQHUV� 
ZKR�DUH�DEOH�WR�LQWHUSUHW�YLVXDO�LQGLFDWRUV�LQ�WKH�ILHOG�EHFDXVH�RI�WKHLU�H[WHQVLYH�KLVWRU\� 
PHDVXULQJ�WKRVH�VDPH�LQGLFDWRUV���:KHQ�\RX�JR�WR�WKH�GRFWRU�EHFDXVH�\RX�DUH�VLFN��WKH\�GR�QRW� 
XVXDOO\�EHJLQ�WKH�YLVLW�E\�RUGHULQJ�QXPHURXV�DQG�LQWHQVLYH�WHVWV���5DWKHU��WKH\�PLJKW�WDNH�\RXU� 
WHPSHUDWXUH��DVN�DERXW�SDLQ��DQG�ORRN�IRU�REYLRXV�VLJQV�RI�GLVWUHVV���7KHQ�D�FRXUVH�RI�DFWLRQ� 
UDQJLQJ�IURP�IXUWKHU�WHVWV�WR�UHFRPPHQGDWLRQV�IRU�WUHDWPHQW�LV�SURYLGHG�E\�WKH�SK\VLFLDQ�EDVHG� 
RQ�NQRZOHGJH�DQG�H[SHULHQFH���� 
� 
����&RQJUHVV�GLUHFWHG�WKH�%/0�WR�PDQDJH�WKH�6351&$�LQ�D�ZD\�WKDW “conserves, protects, 
and enhances the riparian area…” DQG�RWKHU�QDPHG�UHVRXUFHV���+RZ�ZLOO�WKH�SXEOLF�NQRZ�WKDW� 
WKH�%/0�LV�DFFRPSOLVKLQJ�WKDW�GLUHFWLRQ"� 
� 
$IWHU����\HDUV��WKH�RYHUDOO�DFWLYLWLHV��DVVRFLDWHG�ZLWK�WKH�3)&�DVVHVVPHQW�GHPRQVWUDWH�WKDW� 
VLJQLILFDQW�LPSURYHPHQW�LQ�WKH�FRQGLWLRQ�RI�WKH�ULYHU�DQG�ULSDULDQ�DUHDV�KDV�RFFXUUHG�XQGHU�%/0� 
PDQDJHPHQW���7KH�XSFRPLQJ�UHYLVLRQ�RI�WKH�PDQDJHPHQW�SODQ�IRU�WKH�6351&$�ZLOO�FRPSDUH� 
WKH�FXUUHQW�FRQGLWLRQV�RI�WKH�ULYHU�DQG�ULSDULDQ�DUHDV�ZLWK�WKH�GHVLUHG�FRQGLWLRQV���$�UDQJH�RI� 
PDQDJHPHQW�DOWHUQDWLYHV�ZLOO�EH�HVWDEOLVKHG�DQG�DQDO\VLV�SHUIRUPHG�WR�GHWHUPLQH�WKH�FRVWV�DQG� 
EHQHILWV�HFRORJLFDOO\��VRFLDOO\�DQG�HFRQRPLFDOO\�RI�HDFK��$�ILQDO�GHFLVLRQ�ZLOO�EH�PDGH�E\�WKH� 
%/0�PDQDJHU�DQG�D�SODQ��LQFOXGLQJ�PDQDJHPHQW�REMHFWLYHV�IRU�WKH�6351&$��ZLOO�EH� 
LPSOHPHQWHG���,W�LV�WKURXJK�D�SURJUDP�RI�V\VWHPDWLF�PRQLWRULQJ�WKDW�ERWK�WKH�DJHQF\�DQG�WKH� 
SXEOLF�ZLOO�NQRZ�LI�WKH�REMHFWLYHV�VHW�IRUWK�LQ�WKH�503�DQG�WKH�&RQJUHVVLRQDO�LQWHQW�DUH�EHLQJ� 
PHW���7KH�1567�YLHZV�PRQLWRULQJ�DV�FULWLFDO�DQG�UHFRPPHQGV�HVWDEOLVKPHQW�RI�D�0RQLWRULQJ� 
&RRUGLQDWRU�WR�IRFXV�VROHO\�RQ�WKLV�HIIRUW�DQG�FUHDWLQJ�D�IRFXVHG�VWUDWHJ\�WKDW�ZLOO�LQFOXGH� 
VWDNHKROGHU�LQYROYHPHQW�� 
� 
����&RWWRQZRRG�WUHHV�DUH�D�ELJ�XVHU�RI�ZDWHU��DV�DUH�RWKHU�SODQWV���:RXOGQ¶W�LW�EH�EHWWHU�WR� 
UHPRYH�D�ORW�RI�WKH�FRWWRQZRRG�WUHHV�VR�WKH�ZDWHU�FRXOG�VWD\�LQ�WKH�ULYHU"� 
� 
:KLOH�FRWWRQZRRG�WUHHV�GR�WUDQVSLUH�D�ORW�RI�ZDWHU��/HHQKRXWV��������WKH�WUHHV�SURYLGH�VWUXFWXUDO� 
LQWHJULW\�WR�WKH�EXLOGLQJ�DQG�KROGLQJ�RI�WKH�EDQNV�DQG�IORRGSODLQV�WKDW�DUH�HVVHQWLDO�WR�WKH�KHDOWK� 
RI�WKH�ULYHU��:KHQ�DOLYH��WKHLU�VWURQJ�URRWV�DQFKRU�WKH�IORRGSODLQ��FDSWXULQJ�VHGLPHQWV�DQG� 
RUJDQLF�PDWHULDOV�WKDW�SURYLGH�WKH�IRXQGDWLRQ�IRU�UHFRYHU\���:KHQ�WKH\�GLH��WKH\�RIWHQ�DUH� 
LQFRUSRUDWHG�LQWR�WKH�IORRGSODLQ�RU�FKDQQHO��VWLOO�SURYLGLQJ�VWUXFWXUH�DQG�DGGLQJ�RUJDQLF�PDWHULDOV� 
WKDW�KHOS�VWRUH�PRUH�ZDWHU�DQG�GHYHORS�FKDQQHO�DQG�IORRGSODLQ�FKDUDFWHULVWLFV��2QH�FRXOG� 
FRPSDUH�WKH�LPSRUWDQFH�RI�FRWWRQZRRG�DORQJ�WKH�ULYHUEDQN�WR�WKH�QHHG�IRU�UHEDU�LQ�FHPHQW�RU� 
VWXGV�LQ�ZDOOV�IRU�VWUHQJWK����$OO�VWUHDPV�GR�QRW�QHHG�ODUJH�ZRRG�WR�IXQFWLRQ�SURSHUO\��EXW�WKH�6DQ� 
3HGUR�5LYHU�GHILQLWHO\�GRHV�� 
� 
$IWHU�YLHZLQJ�WKH�HQWLUH�6DQ�3HGUR�5LYHU�WKURXJK�WKH�6351&$��WKH�1567�EHOLHYHV�WKH� 
FRWWRQZRRG�WUHHV�WR�EH�DQ�LQWHJUDO�SDUW�RI�D�KHDOWK\�ULYHU��DQG�UHFRPPHQGV�WKDW�DQ\�PDQDJHPHQW� 

��7KRVH�DFWLYLWLHV�LQFOXGH�WKH�WHFKQLFDO�PHHWLQJ�LQ�-XO\�������WKDW�EURXJKW�IRUWK�WKH�NQRZQ�VFLHQFH�DERXW�WKH�ULYHU�� 
IROORZHG�E\�GHYHORSPHQW�RI�WKH�3RWHQWLDO�GRFXPHQW��)RJJ�HW�DO���������WKH�ILHOG�DVVHVVPHQW�DQG�WKLV�UHSRUW�� 
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VWUDWHJ\�HPSOR\HG�DOORZ�IRU�WKH�SURWHFWLRQ�RI�FRWWRQZRRG�DQG�ODUJH�ZRRG\�PDWHULDO���,W�LV� 
H[SHFWHG�WKDW�FRWWRQZRRG�JDOOHULHV�RQ�SRVW�HQWUHQFKPHQW�WHUUDFHV�ZLOO�GHFUHDVH�LQ�H[WHQW� 
QDWXUDOO\�DV�WUHHV�DJH�DQG�GLH��DQG�VDFDWRQ�ZLOO�GRPLQDWH�WKRVH�VLWHV���&ORVHU�WR�WKH�H[LVWLQJ� 
FKDQQHO��WKH�IORRGSODLQ�FRQWLQXHV�WR�SURYLGH�VLWHV�VXLWDEOH�IRU�FRWWRQZRRG�WUHHV�WR�EHFRPH� 
HVWDEOLVKHG��DOEHLW�LQ�D�QDUURZHU�EDQG�� 
� 
����'HWHQWLRQ�EDVLQV�DUH�SURSRVHG�IRU�VRPH�DUHDV�WR�KHOS�UHFKDUJH�ZDWHU�LQWR�WKH�UHJLRQDO�RU� 
DOOXYLDO�DTXLIHU��DUH�WKHVH�JRRG�IRU�WKH�ULYHU"� 
� 
7KLV�LV�D�TXHVWLRQ�WKDW�LV�QRW�HDVLO\�DQVZHUHG���7KH�8SSHU�6DQ�3HGUR�3DUWQHUVKLS�LV�ORRNLQJ�IRU� 
VROXWLRQV�WR�WKH�JURXQGZDWHU�GHILFLW��DQG�FDSWXULQJ�VXUIDFH�UXQRII�IURP�XSODQGV�LQ�D�UHFKDUJH� 
EDVLQ�DQG�EXLOGLQJ�GDPV�LQ�WULEXWDU\�FKDQQHOV�DUH�DOWHUQDWLYHV�EHLQJ�VWXGLHG�DQG�GHEDWHG���:KLOH� 
WKH�1567�GRHV�QRW�KDYH�D�GHILQLWLYH�DQVZHU��WKH�WHDP�VXJJHVWV�WKDW�VWUXFWXUHV�WKDW�FDSWXUH�UXQRII� 
IURP�LPSHUYLRXV�VXUIDFHV�VXFK�DV�URDGV��SDUNLQJ�ORWV��URRIV��HWF��DUH�OHVV�SUREOHPDWLF�WKDQ� 
VWUXFWXUHV�WKDW�EORFN�GUDLQDJHV�FORVH�WR�WKH�ULYHU���$�EDODQFH�RI�ERWK�ZDWHU�DQG�VHGLPHQW�FRPLQJ� 
LQWR�WKH�ULYHU�IURP�XSVWUHDP�DQG�WULEXWDULHV�LV�FULWLFDO�WR�WKH�FRQWLQXLQJ�UHFRYHU\�RI�WKH�6DQ�3HGUR� 
5LYHU���6HGLPHQW�LV�FDSWXUHG�DQG�KHOG�LQ�SODFH�E\�ULSDULDQ�YHJHWDWLRQ�DQG�ODUJH�ZRRG\�PDWHULDO�� 
EXLOGLQJ�XS�WKH�IORRGSODLQ��EXLOGLQJ�VWUHDPEDQNV��DQG�RYHU�WLPH�LPSURYLQJ�WKH�KHDOWK�RI�WKH� 
ULSDULDQ�DUHD���7R�OHVVHQ�WKH�SRVVLELOLW\�RI�XQLQWHQGHG�FRQVHTXHQFHV��XVH�WKH�EHVW�VFLHQFH� 
DYDLODEOH�ZKHQ�FRQVLGHULQJ�VWUXFWXUHV�WKDW�ZRXOG�EORFN�WULEXWDULHV�FORVH�WR�WKH�ULYHU�VR�WKH� 
SRWHQWLDO�DOWHUDWLRQ�RI�VHGLPHQW�LQSXWV�LV�JLYHQ�FRPSOHWH�DQDO\VLV�SULRU�WR�ORFDWLQJ�DQG�EXLOGLQJ� 
VWUXFWXUHV�� 
� 
����'LG�WKH�DVVHVVPHQWV�SURYLGH�DQ\�LQIRUPDWLRQ�DERXW�ZKHUH�DXJPHQWHG�ZDWHU�VXSSOLHV�WR� 
WKH�ULYHU�ZRXOG�PDNH�LPSRUWDQW�GLIIHUHQFHV"� 
� 
$GGLWLRQDO�ZDWHU�LQ�UHDFK�$�FRXOG�DFFHOHUDWH�UHFRYHU\�RI�WKH�QHHGHG�YHJHWDWLRQ�FKDUDFWHULVWLFV�� 
5HDFK�$��EHJLQQLQJ�DW�WKH�LQWHUQDWLRQDO�ERUGHU��ZDV�LGHQWLILHG�DV�KDYLQJ�WKH�SRWHQWLDO�WR�EHFRPH� 
SHUHQQLDO�RYHU�WLPH��DQG�WR�VXSSRUW�WKH�YHJHWDWLRQ�FRPPXQLWLHV�W\SLFDO�RI�WKH�RWKHU�SHUHQQLDO� 
UHDFKHV���&XUUHQWO\�PDMRU�VHFWLRQV�JR�GU\���7KH�WHDP�IRXQG�WKDW�WKH�YHJHWDWLRQ�VSHFLHV�PL[�LQ� 
UHDFK�$�LV�VLPLODU�WR�WKDW�LQ�WKH�GRZQVWUHDP�SHUHQQLDO�UHDFK��EXW�LVQ¶W�QHDUO\�DV�ZLGHVSUHDG�QRU�DV� 
DEXQGDQW�WKURXJKRXW�WKH�UHDFK���&RWWRQZRRG�KDV�SURYLGHG�WKH�IRXQGDWLRQ��EXW�ODUJH�LQFUHDVHV�LQ� 
WKH�DPRXQW�RI�VHHS�ZLOORZ�DQG�KDUGVWHP�EXOUXVK�DORQJ�ZLWK�RWKHU�ZRRG\�DQG�KHUEDFHRXV� 
YHJHWDWLRQ�DUH�QHHGHG�WR�LPSURYH�FKDQQHO�FKDUDFWHULVWLFV�DQG�SURFHVVLQJ�RI�VHGLPHQWV���� 
� 
$GGLWLRQDO�ZDWHU�LQ�UHDFKHV�%�WKURXJK�(�FRXOG�H[WHQG�SHUHQQLDO�IORZ�IXUWKHU�GRZQVWUHDP�LQ� 
UHDFK�)���,Q�UHDFK�)��VWUHDPIORZ�SHUPDQHQFH�DW�SRWHQWLDO�LV�H[SHFWHG�WR�WUDQVLWLRQ�IURP�SHUHQQLDO� 
WR�LQWHUPLWWHQW��VLQFH�EDVHPHQW�URFN�WKDW�IRUFHG�JURXQGZDWHU�WR�WKH�VXUIDFH�LQ�WKH�&KDUOHVWRQ� 
+LOOV�GURSV�RII�WR�JUHDW�GHSWK�QRUWK�RI�WKH�+LOOV���,PSRUWDQW�FRQWULEXWLRQV�RI�ZDWHU�DUH�PDGH�E\� 
GHOLYHU\�IURP�XSVWUHDP�UHDFKHV�DV�ZHOO�DV�JURXQGZDWHU��DQG�DV�IORRGSODLQ�VWRUDJH�LQFUHDVHV� 
KLJKHU�LQ�WKH�V\VWHP��LW�LV�EHOLHYHG�WKDW�PRUH�RI�UHDFK�)�ZLOO�UHPDLQ�ZHWWHG�WKURXJKRXW�WKH�\HDU���� 
� 
$�WKLUG�ORFDWLRQ�ZRXOG�EH�WKH�%DERFRPDUL�5LYHU���/DFKHU������PRGHO�UHVXOWV�VKRZ�JURXQG�ZDWHU� 
SXPSLQJ�KDV�DOUHDG\�UHGXFHG�EDVHIORZV�LQ�WKDW�VWUHDP���3URYLGLQJ�DGGLWLRQDO�UHFKDUJH�ZDWHU�WR� 
WKH�%DERFRPDUL�5LYHU�PLJKW�DOVR�SRVLWLYHO\�LQIOXHQFH�WKH�ZDWHU�LQ�WKH�6DQ�3HGUR�5LYHU�� 
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