Effects of Urbanization on Stream Ecosystems (EUSE)
FY11 Work Plan Guidance
The NAWQA Program provides information about: (1) water-quality conditions and how those conditions may vary locally, regionally, and nationally; (2) whether conditions are getting better or worse over time; and (3) how natural features and human activities affect those conditions.  The EUSE study primarily contributes to the last of these three NAWQA objectives, using a series of place-based studies focused on characterizing and understanding the structure, function, and processes associated with coupled human and environmental systems in urbanizing areas, in particular the vulnerability and resilience of streams to urbanization.  

Three stakeholder information themes have emerged during the EUSE 5-year planning process that will be addressed by EUSE activities in FY11. These themes are consistent with and supportive of EUSE, NAWQA, and USGS programmatic objectives in that they are: (1) directly related to and supportive of the five EUSE study objectives; (2) related to and supportive of NAWQA’s science and stakeholder objectives; and (3) supportive of the strategic actions outlined in the USGS 2007-2017 strategic science policy related to “Understanding Ecosystems and Predicting Ecosystem Change.”   

Theme 1:  Understand stream biological, chemical, and physical (BCP) responses to urbanization.

There are four major questions that EUSE will investigate related to this theme:

· As the land use in a watershed becomes more urban, is there a response in a stream’s physical (e.g., stream hydrology), chemical (e.g., nutrients), and biological (e.g., invertebrate community structure) condition?  

· Is the response of BCP stream characteristics to urbanization immediate (i.e., linear) or is there a period of resistance (i.e., a threshold)? Do these responses (form and rate/slope) differ in different parts of the country?

· Which urban landscape factors (land cover at various scales, impervious surface at various scales, infrastructure, census) are more important in driving BCP conditions? How do these vary among different parts of the country? 

· What are the key physical and chemical factors driving ecological response? How does this vary across different parts of the country?
Theme 2:  Develop condition indicators for urban intensity, hydrology, and aquatic biota.

There are two major questions that EUSE will investigate related to this theme:

· What is the best approach to develop and communicate indicators of urban intensity that are (a) robust in terms of reflecting the multiple dimensions (physical, social) of the urban landscape; (b) can be linked with BCP responses; (c) are understandable by policymakers, regulators, planners, and the public; and (d) are associated with something that regulators and developers can control directly or indirectly?  

· What are the best indicators to use for monitoring biological conditions in watersheds that are becoming increasingly urbanized? Can nationally applicable biological indicators of the effects of urbanization be developed?

Theme 3:  Translate the science findings related to the interaction of the urban landscape with the physical, chemical, and biological (BCP) components of urban streams into information useful to those whose decisions shape the urban landscape.
In stakeholder meetings held to date the EUSE team have heard a recurring expression of the need to “translate” the findings from the EUSE foundational reports into information that is understandable by an audience of planners, regulators, and developers.  These are the parties that plan the context for land development decisions, make development regulations, and make development decisions.  

This theme does not have its own list of questions; activities and products associated with this theme will be directed by the foundational reports associated with the six questions associated with the first two themes.  There are two main actions associated with this theme.  A advisory committee will be organized to define the scope of information products associated with this theme.  A circular product will be produced that addresses the highest priority needs.
FY11 Work Elements
The FY11 work elements are listed according to the three main themes of the 5-year plan.
Theme 1:  Understand stream biological, chemical, and physical responses to urbanization
FY11
1. Complete PUGT journal article: “The role of spatial heterogeneity in urban watersheds on physical, hydrologic and biological conditions: implications for managing variable watersheds.” This paper will address study questions 1 and 2. 

2. Complete PUGT journal article: “Urbanization factors responsible for stream ecosystem health.”  The paper will address the third study question. 

3. Complete revisions of one habitat JA (Urban channel enlargement-patterns, magnitudes, and mitigating influences for humid streams in the eastern United States)

Theme 2:  Developing and communicating indictors of urbanization and BCP condition

FY11
1. Complete journal article comparing response of stream biota to hydraulic measures, using data for WMIC and ALBE.  
2. Complete JA on the use of Bayes Net model to predict macro invertebrate condition (Cuffney, Kashuba, and Duke researchers).  This will contribute to chapter 7 in the EUSE circular.

3. Complete NE BCG pilot study (Cuffney,Kashuba, Duke)

4. Complete national-scale ML article (Cuffney, Qian, and Duke)
Theme 3:  Non-scientist’s understanding

FY11   
1. Complete revision of EUSE web page to reflect foundation paper information and newly published products.

2. Produce podcasts on circular chapters.

3. The circular writing team will work with the Center for Watershed Protection, EUSE advisory committee, and the NLT to complete the EUSE circular. 
Revised FY11 EUSE budget
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direct
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overhead

gross 

cost

EUSE Mgt  $151,982

McMahon 

salary 1 2080 80 167,190 31,766 40,985 239,941

    McMahon salary (30%) $71,982

    other HQ (travel etc) $65,000

    SU project management $15,000 HQ (travel, training, supplies, and unallocated remainder)

travel 35,000

editorial for circular and modeling paper 30,000

FY11  activities $1,227,046

Complete papers $417,608

Circular team  $708,978 FY11 EUSE core staff

podcasts $100,460

Complete papers (Continue and assess ML and Bayes Net work; work with EPA on BCG)

5-yr plan 

action staff

TOTAL 

hours rate

direct 

cost

distrib 

direct

dist 

overhead

gross 

cost

1-3 Modeling the relation between urbanization, multiple stressors, and aquatic ecosystem health

Cuffney 1000 $74 $74,136 $14,086 $18,174 $106,396

Total $1,379,028 Duke assistance (year 4) $50,000

Remaining from FY11 budget $199,993 Kashuba 1000 50 $50,000 $9,500 $12,257 $71,757

Qian 500 55 $27,500 $5,225 $6,741 $39,466

Complete National ML model

Qian 500 50 $75,000 $15,293 $21,298 $111,591

Complete Habitat #2

Fitzpatrick 500 $58 $29,100 $0 $9,297 $38,397

Circular team

action staff

TOTAL 

hours rate

direct 

cost

distrib 

direct

dist 

overhead

gross 

cost

3-2 Circular drafting and revision

Cuffney 900 $70 $62,946 $11,960 $15,431 $90,336

Coles 1800 $66 $118,800 $0 $65,340 $184,140

Bell 1500 $31 $46,650 $0 $14,905 $61,555

Fitzpatrick 500 $58 $29,100 $0 $9,297 $38,397

Brown 1000 $140 $140,000

illustrator 500 $56 $28,197 $0 $9,009 $37,206

CWP $45,000

Kashuba 500 50 $25,000 $4,750 $6,129 $35,879

Scudder 500 $56 $28,040 $0 $8,959 $36,999

Terziotti 500 $55 $27,500 $5,225 $6,741 $39,466

Communication plan/podcasts

Harned 1000 70 $70,000 $13,300 $17,160 $100,460
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FY11 allocation detailed

		Strawman EUSE FY11 Budget (target $1,579,021)

										EUSE Mgt.		pct		hours		rate		direct cost		distrib direct		dist overhead		gross cost

		EUSE Mgt		$151,982						McMahon salary		1		2080		80		167,190		31,766		40,985		239,941

		McMahon salary (30%)		$71,982

		other HQ (travel etc)		$65,000

		SU project management		$15,000						HQ (travel, training, supplies, and unallocated remainder)

												travel												35,000

												editorial for circular and modeling paper												30,000

		FY11  activities		$1,227,046

		Complete papers		$417,608

		Circular team		$708,978						FY11 EUSE core staff

		podcasts		$100,460

										Complete papers (Continue and assess ML and Bayes Net work; work with EPA on BCG)

										5-yr plan action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

										1-3		Modeling the relation between urbanization, multiple stressors, and aquatic ecosystem health

														Cuffney		1000		$74		$74,136		$14,086		$18,174		$106,396		$417,608

		Total		$1,379,028										Duke assistance (year 4)												$50,000								NC		537,133

		Remaining from FY11 budget		$199,993										Kashuba		1000		50		$50,000		$9,500		$12,257		$71,757

														Qian		500		55		$27,500		$5,225		$6,741		$39,466								WI		$175,348

																																		CA		$140,000

												Complete National ML model																						NH		$184,140

														Qian		500		50		$75,000		$15,293		$21,298		$111,591

																																		total

												Complete Habitat #2

														Fitzpatrick		500		$58		$29,100		$0		$9,297		$38,397

										Circular team

										action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

										3-2		Circular drafting and revision

														Cuffney		900		$70		$62,946		$11,960		$15,431		$90,336		$708,978

														Coles		1800		$66		$118,800		$0		$65,340		$184,140

														Bell		1500		$31		$46,650		$0		$14,905		$61,555

														Fitzpatrick		500		$58		$29,100		$0		$9,297		$38,397

														Brown		1000		$140								$140,000

														illustrator		500		$56		$28,197		$0		$9,009		$37,206

														CWP												$45,000

														Kashuba		500		50		$25,000		$4,750		$6,129		$35,879

														Scudder		500		$56		$28,040		$0		$8,959		$36,999

														Terziotti		500		$55		$27,500		$5,225		$6,741		$39,466

										Communication plan/podcasts

														Harned		1000		70		$70,000		$13,300		$17,160		$100,460





FY10 allocation detailed

		Strawman EUSE FY10 Budget (target $1,940,000)

						% of fy10 budget				EUSE Mgt.		pct		hours		rate		direct cost		distrib direct		dist overhead		gross cost								SU mgt		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

		EUSE Mgt		$287,918		15%				McMahon salary		1		2088		76		158,333		30,083		38,814		227,230								Saad		130		58.21		$7,567		$0		$2,418		$9,985

		McMahon salary (40%)		$90,892																												NECB		42		53.2		$2,234		0		1,229		$3,463

		other HQ (travel etc)		$75,000

		SU project management		$13,448						HQ (travel, training, supplies, and unallocated remainder)

		Saad		$9,985								travel												50,000

		Flanigan		$3,463								editorial charges for FY09 papers												5,000

												editorial for circular and modeling paper												20,000

		SU travel, etc		$95,130

		FY10  activities		$1,478,626		76%																										SU travel, etc				direct cost				distrib direct		dist overhead		gross cost

		Foundation papers		$449,056																														NECB		$16,000				$0		$8,800		$24,800

		Circular team (incl JM @ 60%)		$1,029,570						FY10 EUSE core staff, by 3 themes																								ALBE		$35,000				$6,650		$8,580		$50,230

																																		SACR		$10,500				$1,089		$4,813		$16,402

										Complete circular related foundation papers																								TENN		$2,500				$470		$728		$3,698

										5-yr plan action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

		FY09 from HQ

										1-3		Complete Bayes Net model model and JA

														Cuffney		500		$70		$34,970		$6,644		$8,573		$50,187		$449,056

		Total		$1,875,123		97%								Duke assistance (year 3)												$60,000

		Remaining from FY10 budget		$163,470		8%								Kashuba		800		30.64		$24,512		$4,657		$6,009		$35,178

														Qian		500		50		$25,000		$4,750		$6,129		$35,879

												Complete BCG JA

														Kashuba		200		30.64		$6,128		$1,164		$1,502		$8,795

														Qian		500		50		$75,000		$15,293		$21,298		$111,591

												Complete habitat SIR

														Fitzpatrick		500		$58		$29,100		$0		$9,297		$38,397

												Complete ML JA

														Cuffney		500		$70		$34,970		$6,644		$8,573		$50,187

												Complete Hydro 2 JA/SIR

														Stensvold

										2-1		Complete JA comparing HCM and hydraulic measures for WMIC and ALBE

														Knight		712		$56		$39,779		$7,479		$11,585		$58,843

										Circular team

										action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

										3-2		Circular drafting and revision

														Cuffney		800		$70		$55,952		$10,631		$13,716		$80,299		$893,232

														Coles		2088		$66		$137,808		$0		$75,794		$213,602

														Bell		1500		$31		$46,650		$0		$14,905		$61,555

														Fitzpatrick		1000		$58		$58,200		$0		$18,595		$76,795

														Brown		900		$87		$78,300		$8,120		$35,889		$122,309

														illustrator		500		$56		$28,197		$0		$9,009		$37,206

														CWP												$100,000

														Bryant												$80,000

														Scudder		500		$56		$28,040		$0		$8,959		$36,999

														Terziotti		800		$55		$44,000		$8,360		$10,786		$63,146

														Waite		100		$63		$6,337		$0		$3,429		$9,766

														Moring		100		$75		$7,488		$0		$4,067		$11,555

										Total hours for core staff						hours				FTE

														Cuffney		1800				87%

														Fitzpatrick		1500				72%

														Coles		2088				100%

														Bell		1500				72%

														Brown		900				43%

														Kashuba		1000

														Qian		1500

														Scudder		500

														Terziotti		800
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FY11 allocation summary

		Strawman EUSE FY10 allocation (target $1,940,000)

								ALBE		NECB		WMIC		SACR		CT		TRIN		TENN

		Complete Bayes Net model model and JA

				Cuffney				$   74,136

				Kashuba				$   50,000

				Qian				$   27,500

		Complete National ML model

				Qian				$   75,000

		Complete habitat #2

				Fitzpatrick								$   29,100

		Circular drafting and revision

				Cuffney				$   62,946

				Coles						$   118,800

				Bell								$   46,650

				Fitzpatrick								$   29,100

				Brown										$   140,000

				Bryant

				Scudder								$   28,040

				Terziotti				$   27,500

		Mgt

				Saad								$   7,567

				Flanigan						$   2,234

				McMahon				$   - 0

		Podcast		Harned				$   70,000

		Travel etc						$   25,000		$   12,000		$   15,000		$   10,500						$   - 0

		Subtotal 1						$   412,082		$   133,034		$   155,457		$   150,500		$   - 0		$   - 0		$   - 0

		DD						$   78,296		$   - 0		$   - 0		$   15,607		$   - 0		$   - 0		$   - 0

		Subtotal 2						$   490,378		$   133,034		$   155,457		$   166,107		$   - 0		$   - 0		$   - 0

		OH						$   101,018		$   73,169		$   49,669		$   68,983		$   - 0		$   - 0		$   - 0

		Overall allocation						$   591,396		$   206,203		$   205,126		$   235,089		$   - 0		$   - 0		$   - 0				$   1,237,815

								ALBE		NECB		WMIC		SACR		WILL		TRIN		TENN

								2510-CRN22		2450-CRN32		2491-CRN23		9677-CRN54						2525-CRN33





summary of salary and OH and DD

		Salary, leave assessment, distriburted direct, and district overhead rates for FY07 budgeting

		notes:  18% leave assessment assumed unless specific information received from WSC

				DD and OH number from Rosemay spreadsheet, 4/19/07, unless updated from WSC; to forecast salary for next year add ~6-8% (Pinnex 4/19/07)

						fy09 salary (fy08*1.06)		FY10 salary (fy09*1.06)		fy11 (fy10 * 1.06)		distrib direct		dist overhead		leave surcharge		updated values		fy07 hourly salary rate

				McMahon (14-7)		75.78682		75.83		80.3798		0.19		0.206		0.2		albe budget spreadsheet 082109		67.45

		ACFB		Gregory		$45.80		$48.55		51.4585608896		0.1135		0.29402		0		Kathy Stephens 4/23/07		40.76

		ACFB		Hughes		$73.01		$77.39		82.0357528608		0.1135		0.29402		0				64.98

		ACFB		Calhoun		$47.70		$50.56		53.59572

		ALBE		Cuffney (13-10)		$71.89		$69.94		74.1364		0.19		0.206		0.2		albe budget spreadsheet 082109		63.98

		ALBE		Kashuba (11-1)		$44.39		$30.64		32.4784		0.19		0.206		0.2		albe budget spreadsheet 082109		39.51

		ALBE		Harned  (13-10)		$62.74		$66.51		70.4967134464		0.19		0.206		0.2		albe budget spreadsheet 082109		55.84

		ALBE		Terziotti (12-9)		$33.24		$58.07		61.5542		0.19		0.206		0.2		albe budget spreadsheet 082109		29.58

										0

		CO WSC		Dupree		$40.17		$42.58		45.13355132		0.33		0.19752		0.18		Eric Hensel 4/19/07 phone conversation		35.75

		CO WSC		Ruddy (SIR)		$53.10		$56.29		59.6646611296		0.33		0.19752		0.18				47.26

		CO WSC		Sprague (SIR)		$51.46		$54.55		57.821444768		0.33		0.19752		0.18				45.8

		CO WSC		Stephens		$48.84		$51.77		54.8798734512		0.33		0.19752		0.18				43.47

										0

		CT WSC		Beaulieu		$41.25		$43.72		46.3455292016		0.2391		0.24858		0.18		Wurster, 4/11/07  email		36.71

										0

		NECB		Coles (13-5)		$67.42		$66.00		69.96		0		0.55		0.18		NECB 090409 budget spreadsheetspreadsheet		60

		NECB		Flanagan (12-6)				$53.20		56.392		0		0.55		0.18		NECB 090409 budget spreadsheetspreadsheet

		PA WSC		Brightbill		$44.94		$47.64		50.4990784		0.229		0.22618		0.18				40

										0

		SACR		Brown		$128.09		$87.00		92.22		0.1037		0.41529				SACR budget spreadsheet 071709		114

		SACR		Knifong		$51.00		$51.00		54.06		0.1037		0.41529				SACR budget spreadsheet 071709		73

		SACR		May		$48.00		$48.00		50.88		0.1037		0.41529				SACR budget spreadsheet 071709		69

		SACR		Domolgoski		$87.00		$87.00		92.22		0.1037		0.41529				SACR budget spreadsheet 071709		121

										0

		TRIN		Moring (13-7)		$64.19		$74.88		79.3728		0		0.5431		0.18		TRIN budget spreadsheet 082409		57.13

		TENN		Rodney Knight (12)				$55.87		59.2222		0.188		0.24515				TENN budget spreadsheet 080409

		WILL		Carpenter		$49.15		$52.10		55.2207422304		0		0.54113		0.2		WILL budget spreadsheet 072909		43.74

		WILL		Johnson		$50.29		$53.31		56.5084687296		0		0.54113		0.2		WILL budget spreadsheet 072909		44.76

		WILL		Waite (13-6)		$62.91		$63.37		67.1722		0		0.54113		0.2		WILL budget spreadsheet 072909		55.99

										0

		WMIC		Bell (9-4)		$35.56		$31.10		32.966		0		0.3195		0.15		WMIC budget spreadsheet 083109		31.65		31.65

		WMIC		Fitzpatrick  (13-6)		$58.79		$58.20		61.692		0		0.3195		0.15		WMIC budget spreadsheet 083109		52.32		52.32

		WMIC		Peppler		$30.91		$32.76		34.7307411696		0		0.3195		0.15		WMIC budget spreadsheet 083109		27.51		27.51

		WMIC		Richards (SIR)		$55.39		$58.72		62.240114128		0		0.3195		0.15		WMIC budget spreadsheet 083109		49.3		49.3

		WMIC		Rozumalski		$16.72		$17.72		18.7856571648		0		0.3195		0.15		WMIC budget spreadsheet 083109		14.88		14.88

		WMIC		Scudder (12-9)		$56.46		$56.08		59.4448		0		0.3195		0.15		WMIC budget spreadsheet 083109		50.25		50.25

		WMIC		Steuer		$53.20		$56.39		59.778284056		0		0.3195		0.15		WMIC budget spreadsheet 083109		47.35		47.35

		WMIC		Westenbroek		$46.60		$49.39		52.3549195312		0		0.3195		0.15		WMIC budget spreadsheet 083109		41.47		41.47

		WMIC		Saad (13-6)		$57.08		$58.21		61.7026		0		0.3195		0.15		WMIC budget spreadsheet 083109		50.8		50.8

																0.18

						fy09 salary (fy08*1.06)		fy10 salary (fy09*1.06)				distrib direct		dist overhead		leave surcharge		fy08 salary (fy07*1.06)

		PUGT		Embrey		60.404736		64.02902016				0.29		0.2385		0.18		56.9856

				Black		62.708116		66.47060296				0.29		0.2385		0.18		59.1586

				Konrad		61.146312		64.81509072				0.29		0.2385		0.18		57.6852

				Moran		42.771		45.33726				0.29		0.2385		0.18		40.35

				Voss		49.292332		52.24987192				0.29		0.2385		0.18		46.5022
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fy11

		Strawman EUSE FY11 Budget (target $1,940,000)

						% of fy11 budget				EUSE Mgt.		pct		hours		rate		direct cost		distrib direct		dist overhead		gross cost

		EUSE Mgt		$196,982		10%				McMahon salary		1		2080		80		167,190		31,766		40,985		239,941

		McMahon salary (30%)		$71,982

		other HQ (travel etc)		$75,000

		SU project management		$50,000						HQ (travel, training, supplies, and unallocated remainder)

												travel												50,000

												editorial charges for FY09 papers												5,000

												editorial for circular and modeling paper												20,000

		FY11  activities		$1,382,040		71%

		Non-circular		$365,602

		Circular team (incl JM @ 70%)		$1,016,437						FY11 EUSE core staff

										Non-circular (Continue and assess ML and Bayes Net work; work with EPA on BCG)

										5-yr plan action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

										1-3		Modeling the relation between urbanization, multiple stressors, and aquatic ecosystem health

														Cuffney		400		$74		$29,655		$5,634		$7,270		$42,558		$117,903

		Total		$1,579,022		81%								Duke assistance (year 4)												$50,000

		Remaining from FY11 budget		$380,978		20%								Kashuba		500		50		$25,000		$4,750		$6,129		$35,879

														Qian		500		55		$27,500		$5,225		$6,741		$39,466

												Complete National ML model

														Qian		500		50		$75,000		$15,293		$21,298		$111,591

												Heinz Center 2012 SOE indication (from National ML paper)

														staff		1000		60		$60,000		$11,400		$14,708		$86,108

										Circular team

										action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

										3-2		Circular drafting and revision

														Cuffney		1500		$70		$104,910		$19,933		$25,718		$150,561

														Coles		1800		$66		$118,800		$0		$65,340		$184,140

														Bell		1500		$31		$46,650		$0		$14,905		$61,555

														Fitzpatrick		1000		$58		$58,200		$0		$18,595		$76,795

														Brown		1000		$140								$140,000

														illustrator		500		$56		$28,197		$0		$9,009		$37,206

														CWP												$50,000

														Kashuba		1000		50		$50,000		$9,500		$12,257		$71,757

														Scudder		500		$56		$28,040		$0		$8,959		$36,999

														Terziotti		500		$55		$27,500		$5,225		$6,741		$39,466





fy12

		Strawman EUSE FY12 Budget

								EUSE Mgt.		pct		hours		rate		direct cost		distrib direct		dist overhead		gross cost

		EUSE Mgt		$102,988				McMahon salary		1		1040		80		83,595		15,883		20,492		119,971

		McMahon salary(20%FTE)		$47,988

		other HQ (travel etc)		$55,000

								HQ (travel, training, supplies, and unallocated remainder)

										travel												30,000

										editorial charges for FY09 papers												5,000

										editorial for circular and modeling paper												20,000

		FY12 ACTIVITIES		$714,909

		Non-circular		$393,194

		Circular team (JM 40% FTE)		$321,715				FY11 EUSE core staff

								Non-circular (Continue and assess ML and Bayes Net work; work with EPA on BCG)

								5-yr plan action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

								1-3		Modeling the relation between urbanization, multiple stressors, and aquatic ecosystem health

												Cuffney		1000		$74		$74,136		$14,086		$18,174		$106,396		$257,086

		Total		$817,897								Duke assistance (year 5)												$50,000

												Kashuba		1000		50		$50,000		$9,500		$12,257		$71,757

												Qian		1000		55		$55,000		$10,450		$13,483		$78,933

										Heinz Center 2012 SOE indication (from National ML paper)

												staff		1000		60		$60,000		$11,400		$14,708		$86,108

								Circular team

								action				staff		TOTAL hours		rate		direct cost		distrib direct		dist overhead		gross cost

								3-2		Circular follow up

												Coles		1000		$66		$66,000		$0		$36,300		$102,300

												Bell		1000		$31		$31,100		$0		$9,936		$41,036

												Cuffney		1000		$74		$74,136		$14,086		$18,174		$106,396





circular staffing10-12

				FY10		FY11		FY12

		Cuffney		1,800		1,700		1,000

		Coles		1,900		1,500		1,000

		Bell		1,500		1,500		1,000

		Fitzpatrick		1,000		500

		Brown		900		500

		illustrator		500		500

		Bryant		500

		Scudder		500		500

		Terziotti		800		500

		Waite		100

		Moring		100

		Kashuba		1,500		1,000		0

		Qian		1,000		0		0

		11								12

		Cuffney		1000						Cuffney		1000

		Duke assistance (year 4)								Duke assistance (year 5)

		Kashuba		1500						Kashuba		1000

		Qian		500						Qian		1000

		Qian		500						staff		1000

		staff		1000						staff		TOTAL hours

										Coles		500

		staff		TOTAL hours						Bell		500

		Cuffney		700

		Coles		1500

		Bell		1500

		Fitzpatrick		500

		Brown		500

		illustrator		500

		CWP

		Kashuba		500

		Scudder		500

		Terziotti		500






